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Introduction

Manual Contents

The Microcontrollers Debugger Manual consists of the following books:

Book 1: Debugger engine - defines the HCO8 and HC(S)08 common and base features,
their functionality, and a description of the components that are available in the debugger.

Introduction

Debugger Interface

Debugger Components
Control Points

Real Time Kernel Awareness

How To...

CodeWarrior IDE Integration

Debugger DDE Capabilities

Synchronized Debugging Through DA-C IDE

Book 2: HCO8 Debugger Connections - defines the connections available for debugging
code written for HCO8 CPUs.

Microcontroller Debugging First Steps
HCO08 Full Chip Simulation

MONOS Interface Connection

ICS MONOS Interface Connection

HCO08 P&E Multilink/Cyclone Pro Connection

HCO08 ICS P&E Multilink/Cyclone Pro Connections
SofTec HCO8 Connection

HCO08 FSICEBASE Emulator

Book 3: HCS08 Debugger Connections - defines the connections available for debugging
code written for HCS08 CPUs

HCS08 Full Chip Simulation
HCS08 P&E Multilink/Cyclone Pro Connection

HCS08 Open Source BDM Connection
HCSO08 Serial Monitor Connection

SofTec HCS08 Connection
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* HCS08 On-Chip DBG Module

Book 4: RS08 Debug Connections

* RSO08 Full Chip Simulation

¢ RS08 P&E Multilink/Cyclone Pro Connection
¢ RS08 Open Source BDM Connection

¢ SofTec RSO8 Connection

Book 5: ColdFire V1.0 Debug Connections

¢ ColdFire V1 Full Chip Simulation Connection

¢ ColdFire P&E Multilink/Cyclone Pro Connection
¢ SofTec ColdFire Connection

¢ ColdFire On-Chip DBG Module

Book 6: Connection Common Features

¢ Flash Programming

¢ Debugging Memory Map
Book 7: Commands

¢ Debugger Engine Commands
Book 8: Environment Variables

* Debugger Engine Environment Variables

* Connection-Specific Environment Variables
Book 9: Debugger Legacy

¢ Legacy PEDebug Target Interface

e Legacy Target Interfaces Removed

e HC(S)08 Full-Chip Simulator Components No Longer Supported

NOTE

The Flexis series of devices is the 8- to 32-bit connection point on the Freescale
Controller Continuum, where complementary families of HCS08 and ColdFire
V1 microcontrollers share a common set of peripherals and development tools
to deliver migration flexibility.

These devices include the MC9S08QE128, MC9S08QE64, MCIS08QE96,
MCF51QE128, MCF51QE64, and MCF51QE96, which are covered in Book 3
and Book 5 respectively.
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Book | Contents

Each section of the Debugger manual includes information to help you become more
familiar with the Debugger, to use all its functions and help you understand how to use the
environment. This book, the Debugger engine, defines the HC(S)08, RS08, and
ColdFire® common and base features and their functionality, and gives a description of
the components that are available in the debugger.

This book is divided into the following chapters:

This chapter describes the manual and special features of the Debugger.
The Introduction Chapter introduces the Debugger concept.

The Debugger Interface Chapter provides all details about the Debugger user
interface environment i.e., menus, toolbars, status bars and drag and drop facilities.

The Debugger Components Chapter contains descriptions of each basic component
and visualization utility.

The Control Points Chapter is dedicated to the control points and associated
windows.

The Real Time Kernel Awareness Chapter contains descriptions of the Real Time
concept and related applications.

The How To... Chapter provides answers for common questions and describes how
to use advanced features of the Debugger.

The CodeWarrior IDE Integration chapter explains how to configure the Debugger
for use with the CodeWarrior IDE.

The Debugger DDE Capabilities chapter describes the debugger DDE features.

The Synchronized Debugging Through DA-C IDE chapter explains the use of tools
with the DA-C IDE from RistanCase
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Introduction

This section is an introduction to the Debugger from Freescale used in 8/16 bit embedded
applications.

Freescale Debugger

The Debugger is a member of the tool family for Embedded Development. It is a
Multipurpose Tool that you can use for various tasks in the embedded system and
industrial control world. Some typical tasks are:

Simulation and debugging of an embedded application.
Simulation and debugging of real-time embedded applications.
Simulation and/or cross-debugging of an embedded application.
Multi-Language Debugging: Assembly, C and C++

True-Time Simulation

User Components creation with the Peripheral Builder
Simulation of a hardware design (e.g., board, processor, I/O chip).
Building a target application using an object oriented approach.

Building a host application controlling a plant using an object oriented approach.

Debugger Application

A Debugger Application contains the Debugger Engine and a set of debugger components
bound to the task that the components must perform (for example a simulation and
debugging session). The Debugger Engine is the heart of the system. It monitors and
coordinates the tasks of the components. Each Debugger Component has its own
functionality (e.g., source level debugging, profiling, I/O stimulation).

You can adapt your Debugger application to your specific needs. Integrating or removing
the Debugger Components is very easy. You can add additional Debugger Components
(for example, for simulation of a specific 1/O peripheral chip) and integrate them with
your Debugger Application.

You can also open several components of the same type.
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Debugger Features

Debugger Features

True 32-bit application

Powerful features for embedded debugging

Special features for real time embedded debugging

Powerful features for True Time Simulation

Various and Same look Target Interfaces

User Interface

Versatile and intuitive drag and drop functions between components
Folding and unfolding of objects like functions, structures, classes
Graphical editing of user defined objects

Visualization functions

Smart interactions with objects

Extensibility function

Both Powerful Simulation & Debugger

Show Me How Tool

GUI (graphical user interface) version including command line
Context sensitive help

Configurable GUI with Tool Bar

Smooth integration into third party tools

Supports both Freescale and ELF/DWARF Object File Format and S-Records.

Demo Version Limitations on Components

When the Debugger is started in demo mode or with an invalid engine license, then all
components that are protected with FLEXIm are in demo mode. The limitations of all
components are described in their respective chapter.
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Debugger Interface

This chapter describes the Debugger Graphical User Interface (GUI). Topics include:
¢ Introduction
¢ Application Programs
» Starting the Debugger
¢ Debugger Main Window
* Component Associated Menus
* Highlights of the User Interface

Introduction

The CodeWarrior™ IDE main window acts as a container for windows of debugger
components. The main window provides a main menu bar, a tool bar, a status bar for
status information, and object information bars for several components.

The Debugger main window allows you to manage the layout of the different component
windows (Window menu of the Debugger application). Component windows are
organized as follows:

¢ Tiled arrangement - Auto tiled, component windows are automatically resized when
the main window is resized

¢ Component windows are overlapped

* Component windows that are currently minimized are Debugger Main window
icons.

Application Programs

The CodeWarrior IDE installer places executable programs in the prog subdirectory of
the CodeWarrior IDE installation directory. For example, installing the CodeWarrior IDE
software in C: \Program Files\Freescale, locates all program files in the folder
C:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.1l\prog.
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The following list is an overview of files that the CodeWarrior IDE uses for C/C++

debugging:
* hiwave.exe Debugger executable file
* hibase.dll Debugger main function dll

e elfload.dll Debugger loader dll

e * wnd Debugger component
e *.tgt Debugger target file
e *_cpu Debugger CPU awareness file

Starting the Debugger

This section explains how you can start the debugger from within the CodeWarrior IDE or
from a DOS command line.

Starting from within the IDE

There are two ways to start the debugger from within the IDE, from a Project window
icon, or from the IDE Main Window menu bar.

Starting Debug from the Project Window

To start the debugger from the Project window, click the Debug icon (Figure 2.1), at the
top of the Project window.

Figure 2.1 Project Window Make and Debug Icons

izl =l
MyProject mcp I Make  Debug

||Tﬂ)v Full Chip Simulatior: - ;ﬂij B o & lg‘
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Starting Debug from the Main Window Menu Bar

You can also start the debugger from the main menu bar of the CodeWarrior IDE. To start

the debugger from the main menu bar, select Debug from the Project menu:
(Project > Debug.)

Figure 2.2 Main Window Project Menu

{48 Freescale CodeWarrior _ 1Ol x|
File Edit Wiew Search | Project Processor Expert  Device Initislization ‘Window Help

3 T~ i
? h = . wF Add Windaw . ]B

Add Files. .,
Creake Group...
MyProject. mcp l Create Target...

| D Full Chip Simulation 1=k 57t Chrl+
Preprocess

Files ILink U[de[l Tar|  Precompile

- Compile Chrl+F7
E Disassemble ChrH-Shif+FET

=143 Sources

SR mainc Bring Up To Date Chel+U
EEA Includes Make F7

- devativeh g g Chrl+Ereak

*J MCESHCA0RE -
E“‘\.:ﬂ Libs Remove Object Code... Chrl+-

-l ansiilib
“fll MCEBHCA0RC )
E_a Froject Settings Reset Project Entry Paths

1SR Startup Code Synchronize Modification Dates

Re-search for Files

-l StartdS.c =
Linker Files Debug
: g E.Lr'l;?ztbpbrL Set Defaulk Project
B Projectma et Default Target
9 files Change MCUJCannection. .
J 3]

Debugger Command Line Start

You can start the debugger from a DOS command line. The command syntax is as

follows:

HIWAVE.EXE [<AbsFileName> {-<options>}]

where AbsFileName is the name of the application to load in the debugger. Precede

each option with a dash.

Microcontrollers Debugger Manual
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Command Line Options

DOS command line options are:

-T=<time>: Test mode

The debugger terminates after the specified time (in seconds). The default value is 300
seconds. For example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -T=10

The above example instructs the debugger to terminate after 10 seconds.

-Target=<targetname>
This option sets the specified connection. For example:

C:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe c:\Program Files\Freescale\CodeWarrior
for Microcontrollers V6.1\demo\hcl2\sim\fibo.abs -w -
Target=sim

The command in the above example starts the debugger and loads £ibo . abs file.

-W: Wait mode

Debugger waits even when a <exeName> is specified.

-Instance=%currentTargetName

This option defines a build instance name. Once you define a build instance, the debugger
uses same build instance the next time you start the debugger. For example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -Instance=%currentTargetName

If you attempt to start the debugger again, the existing instance of the debugger is brought
to the foreground.

-Prod= <fileName>

This option specifies the project directory and/or project file to be used at start-up. For
example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -Prod=c:\demoproject\test.pjt
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-Nodefaults
This prevents the debugger from loading the default layout. For example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -nodefaults

-Cmd = <Command>

This option specifies a command to be executed at start-up: -cmd = {command}. For
example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -cmd="open recorder"

-C <cmdFile>
This option specifies a command file to be executed at start-up. For example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.1l\prog\hiwave.exe -c c:\temp\mycommandfile.txt

-ENVpath: "-Env" <Environment Variable> "=" <Variable
Setting>

This option sets an environment variable. This environment variable may be used to
overwrite system environment variables. For example:

c:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6.l\prog\hiwave.exe -EnvOBJPATH=c:\sources\obj

NOTE  Options are not case sensitive.

Order of Commands

Commands specified by options are executed in the following order:

1. Load (activate) the project file (see below). If the project file is not specified,
project.ini is used by default.

2. Load <exeFile> if available and start running unless option I(W) was specified
3. Execute command file <cmdFile> if specified

4. Execute command if specified
5

. Start running unless option I((W) was specified

NOTE Inversion 6.1 of the debugger, the loaded program starts after all command and
command files are executed.
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NOTE  The function Open in the File menu interprets any file without an .ini
extension as a command file and not a project file.

Example

C:\Program Files\Freescale\CodeWarrior for Microcontrollers
V6 .1\PROG\DEMO\TEST.ABS -w -d

Debugger Main Window

Once you start the debugger, the True Time Simulator & Real Time Debugger window
opens in the right side of the IDE Main Window.

Figure 2.3 Debugger Main Window

rue-Time Simulator & Real-Time Debugger D:\Profiles',RTHO2c, My Documents' thirdun' MONDS_PEE Mulki = 5'
File Wew Run HCOSFCS Component Source  “Window  Help

O[] _4[ma(e] 20| = =(|=|2l=|+]

[ JRT=TE| | ey 1o/
D:4Profiles\ATHOZ2c\My Documentsithirdun\S ourcesimain.c Line: 1 main
#include <hidef.h> /* for Ensblelnterrupts macro ¥/ d
#include "deriva;’* include peripheral declarations */ UxFFFF _I
0907 BRA -3 :ahs = Ox0904
09098 ER3SET 0,0x00,7+3 sabs = OxC
wold main(woid) {E 0%0C BER3IET 0,0x00,%+3 sabs = OxC
Enablelnterrupts; /% enable interrupts */ 030F ER3SET 0,0x00,*%+3 ;abs = OxC__
4] | H
foriss) (B EdRegister =] 3
ori:: —,m
_ FESET_WATCHDOG(): /% feeds the dog #/ HCO8' |CPU Cycles: 183 Auto
1} /% loop forewer #/ & |0
/* please make sure that you never leave this function */ e | s00 3p | 1aF
e SR [6A  Status |VHINZD
C| 903
ol
o [ Aae
0080 uu uu Wl ud Ul Wl Ul Ul JuuiuiiIia LI
X 0085 uu uu Wl Ul Ul Ul Ul Ul uauiuIi _I
main () 0090 uu Ul ml U Ul ul Ul Ul Ui
0095 uu Ul WMl Ul Ul ul Ul Wl uiuiinan j
ol R
main.c | Auo [ Symb | Global Breakpoint ‘l
_COPCTL <l> wolatile COPCTLETE
in= J
S
] | o
For Help, press F1 |HCsnEaPs2 FCS |Breakpoint v
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Debugger Main Window Toolbar

The Debugger Main Window toolbar is the default toolbar. Most of the Main Window
menu commands have a related shortcut icon on this toolbar. Figure 2.4 identifies each
default icon.

Figure 2.4 Debugger Main Window Toolbar

D]a| #[E(e] 2| +|=|2|2|e4] S

X X X o~
$®$ QQ'(\ o {$\0 0\) OOQ* 'bé@ Q\Q}Q \OQ\ Q‘Q é@Q 6\0 o\) \Q,Q \z\tﬁ \Q%
O Q ) RS &
S F &K & &
RO 2 # &
?’6

A tool tip is available when you point the mouse at an icon.

Debugger Main Window Status Bar

The status bar at the bottom of the Debugger Main Window, shown in Figure 2.5 contains
a context sensitive help line for connection specific information, e.g., number of CPU
cycles for the Simulator connection and execution status.

Figure 2.5 The Debugger Status Bar
For Help, press F |HCo08GPaz2 FCS |Breakpoint

Main Window Menu Bar

The Debugger Main Window Menu Bar, shown in Figure 2.6 is associated with the main
function of the debugger application, connection, and selected windows.

Figure 2.6 Debugger Window Menu Bar

True-Time Simulator & Real-Time Debugger D:Profiles’ RTHOZC\ My Documenty

File Wiew FRun HCOSFCS  Component  Source  window  Help

] = R T i A R EN T I ES R |

NOTE  You can select menu commands by pressing the ALT key to select the menu
bar then press the key corresponding to the underlined letter in the menu
command.

Table 2.1 describes menu entries available in the menu bar.
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Table 2.1 Description of the Main Menu Toolbar Entries

Menu entry Description

File Contains entries to manage debugger configuration files.

View Contains entries to configure the toolbar.

Run Contains entries to monitor a simulation or debug session.

Connection Contains entries to select the debugger connection. Once a
connection has been selected, the name of this heading
changes.

Component Contains entries to select and configure extra component
window.

Data Contains entries to select Data component functions.

Window Contains entries to set the component windows.

Help A standard Windows Help menu.

File Menu

The File menu shown in Figure 2.7 is dedicated to the debugger project.

Figure 2.7 File Menu

. True-Time Simulator & Real-Time Debugger [:Profiles, RTHDZc My Doc
File Wiew FRun HCOSFCS  Component  Source Window  Help
[dE CErlER

Load Application. .. Chrl+L

Recent Applications

Open Configuration. ., Chrl+0
Save Configuration

Save Configuration As. ..

Canfiguratian, ..

1 MOMOS_P&E_Mulkilink_CweclonePro.ini

Z DuProfiles\R THOZC My Documentstdeb2\HC 308 _Serial_Monitar.ini

3 DiProfilesiR THO2C My Documentsideb\FSICE_Emulakor.ini

4 DAProfiles\R THOZC My DocumentsiFirstunt HCO0S_Full_Chip_Simulator.ini

Exit
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Table 2.2 describes File Menu entries.

Table 2.2 File Menu Entry Description

Menu Entry

Description

New

Creates a new project.

Load Application

Loads an executable file (or debugger connection if nothing is
selected).

...\restart.abs

..\await.abs

Recent applications list

Open Configuration

Opens the debugger project window. You can load a project file
.PJT or . INI. Additionally you can load an existing . HWC file
corresponding to a debugger configuration file. You can load a
project . INTI file containing component names, associated
window positions and parameters, window parameters (fonts,
background colors, etc.), connection name (e.g., Simulator)
and the . ABS application file to load.

Save Configuration

Saves the project file.

Save Project As

Opens the debugger project window to save the project file
under a different path and name, and format (PJT; INL...).

Configuration Opens the Preferences window to set environment variables for
current project.

1.Project.ini Recent project file list.

2.Test.ini

3...

Exit Quits the Debugger.

You can shortcut some of these functions by clicking toolbar icons (refer to the Debugger
Main Window Toolbar section).

Microcontrollers Debugger Manual
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Configuration Window

Open the Configuration window by selecting Configuration from the Files menu. With
this window (Figure 2.8) it is possible to set up environment variables for the current
project. New variables are saved in the current project file when you click the OK button.

NOTE  The corresponding menu entry (File > Configuration) is only enabled if a
project file is loaded.

Figure 2.8 Configuration Window - Environment Tab

Configuration x|

Erwironment | Load |

General Path

Ohiject Path

Text Path

Abzolute Path

Header File Fath

Wariouz Environment W ariablas

I{Proiect}Sources |

Add | Changel Deletel ]} | annl

{Compilerib o8 devicebsic
{Compilertibhhc08chdevicetinclude
{Compilerib o8 devices asm_include
{Compilertibbhe03chsrc

{Compileribt o8 inciude

{Compilertibh he08c\ib LI

Ok I Cancel | Help |

The Configuration Window - Environment tab contains the following controls:

* A list box containing all available environment variables. You can select a variable
with the mouse or Up/Down buttons.

¢ Command Line Arguments are displayed in the text box. You can add, delete, or
modify options, and specify a directory with the browse button (...).

¢ A second list box contains the arguments for all of the environment variables defined
in the corresponding Environment section. Select a variable with the mouse or Up/
Down buttons.

36 Microcontrollers Debugger Manual



g |

Debugger Interface
Debugger Main Window

Command Buttons:
* OK: Changes are confirmed and saved in current project file.
¢ Cancel: Closes dialog box without saving changes.

* Help: Opens the help file.

Figure 2.9 Configuration Window - Load Tab

Configuration x|

Ervironment Load |
[ Automatically eraze and program inte FLASH and EEPRIOM

Ta specify affected memary block click here: .&dvanced...l

v Werify memory image after loading code
' Complete image
™ First byte of each loaded black [faster]

¥ Fiun after successful load

¥ Stop at Function:  |main

ok I Cancel Help

The Configuration Window - Load tab contains the following controls:
* Automatically erase and program into FLASH and EEPROM checkbox.

* A Verify memory image after loading code checkbox, with two radio buttons that let
you define the memory image.

¢ Run after successful load checkbox.

* A Stop at Function checkbox with a textbox that lets you define the function.
Command Buttons:

OK: Changes are confirmed and saved in current project file.
Cancel: Closes dialog box without saving changes.

Help: Opens the help file.
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View Menu

In the Main Window View menu (Figure 2.10) you can choose to show or hide the toolbar,
status bar, window component titles and headlines (see the Component Windows Object
Info Bar). You can select smaller window borders and customize the toolbar. Table 2.3
describes the View Menu entries.

Figure 2.10 View Menu

v Toolbar
w Status Bar
Hide Title
Hide Headline
Small Border
Cusgtomize

Table 2.3 View Menu Description

Menu Entry Description

Toolbar Check / uncheck Toolbar if you want to display or hide it.

Status Bar Check / uncheck Status Bar if you want to display or hide it.

Hide Tile Check / uncheck Hide Title if you want to hide or display the
window title.

Hide Headline Check / uncheck Hide Headline if you want to hide or display the
headline.

Small Borders Check / uncheck Small Border if you want to display or hide
small window borders.

Customize Opens the debugger Customize Toolbar window.

Customizing the Toolbar

When you select Customize from the View menu, the Customize Toolbar dialog box
appears. You can customize the toolbar of the Debugger, adding and removing component
shortcuts and action shortcuts in this dialog box. You can also insert separators to separate
icons. Almost all functions in View, Run and Window menus are available as shortcut
buttons, as shown in Figure 2.11.
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Figure 2.11 Customize Toolbar Dialog Box

Customize Toolbar

Axailable buttons:

Separator

[ [Load Application

i

Add > |

Toolbar buttons:

Lloze

3|Step Over
-|.¢|Step Out

Feset

Help

X

Dleen Component & |&ssembly Step
ElMemory < HEmovE | =1 |Halt

Ifiove lE
|M0dule

HAE

IEve Dawn

IAssemblv ik
A ¥

¢ Select the desired shortcut button in the Available buttons list box and click Add to
install it in the toolbar.

* Select a button in the Toolbar buttons list box and click Remove to remove it from
the toolbar.

Demo Version Limitations

The default toolbar cannot be configured.

Examples of View Menu Options
Figure 2.12 shows a typical component window display.

Figure 2.12 Typical Component Window Display

Beowce -0l x|

|D:\Profiles\ATHOZC My Documents'thirdunt S ourcesimain.c |Line: 1

#include <hidef.h> /% for Enablelnterrupts macro *7
#include "derivatiwve.h” /% include peripheral declarations */

»

void wain(wvoid) §{E
EnableInterrupts; /* enable interrupts */
A% include your code here */

foriz:) {E
_ BEZET WATCHDOG(); /* feeds the dog */
[} /% loop forewer *7
/% please make sure that you never leave this function */

&}

|| i

Figure 2.13 shows a component window without a title and headline.
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Figure 2.13 Component Window without Title and Headline

i=2; il
while [i B =1

fikbo = fibl + £ibZ:

fibl = fih2;

fibz = fibo: J
i+
&=}
return(fiba) ;
=}
woid main(void) x

KX AW

Figure 2.14 shows a component window without a title and headline, and with a small
border.

Figure 2.14 Component Window without Title and Headline, and with Small Border

i=2; :I
while (1 EEESERIE

fibo = fibl + £ibZ;

fibl = £ib2:
£ihz = fibo; [
i+H:

=}

return(fibol ;

=}

woid main(woid) _ILI
4| I .3

Figure 2.15 shows a component window without headline and small border
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Figure 2.15 Component Window without Headline and Small Border

I Source M= B |

while |
fiba
fibl
£ibd
i++:
=}

ET

<] |

i g

i=2z: :I‘
=] |

fibl + £ibZ;

fiba:
fibo:

returni(fiba) ;

[

.

Run Menu

The Main Window Run menu, shown in Figure 2.16 is associated with the debug session.
You can monitor a simulation or debug session from this menu. Run menu entries are
described in Table 2.4.

Figure 2.16 Run Menu

Run HZOBFZS  Component  Source Wi
StartiContinue FS
Restart Ctr+-Shift+FS
Halt: &
Single Step F11
Step Ower F10
Step Ouk Shift-+F11
Assembly Step Zhr+F11

Bssembly Step Ower ChrH-FLO

Asserbly Step Out

Ctrl+-Shift+F11

Control Paints. .,
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Table 2.4 Run Menu Description

Menu entry | Description

Start/Continue | Starts or continues execution of the loaded application from the
current program counter (PC) until a breakpoint or watchpoint is
reached, runtime error is detected, or user stops the application by
selecting Run > Halt.

Shortcut: F5 key

Restart Starts execution of the loaded application from its entry point.

Shortcut: CTRL + Shift + F5 keys

Halt Interrupts and halts a running application. You can examine the state
of each variable in the application, set breakpoints, watchpoints, and
inspect source code.

Shortcut: F6 key

Single Step If the application is halted, this command performs a single step at the
source level. Execution continues until the next source reference is
reached. If the current statement is a procedure call, the debugger
“steps into” that procedure. The Single Step command does not treat
a function call as one statement, therefore it steps into the function.

Shortcut: F11 key

Step Over Similar to the Single Step command, but does not step into called
functions. A function call is treated as one statement.

Shortcut: F10 key

Step Out If the application is halted inside of a function, this command continues
execution and then stops at the instruction following the current
function invocation. If no function calls are present, then the Step Out
command is not performed.

Shortcut: Shift + F11 keys

Assembly If the application is halted, this command performs a single step at the
Step assembly level. Execution continues for one CPU instruction from the
point it was halted. This command is similar to the Single Step
command, but executes one machine instruction rather than a high
level language statement.

Shortcut: CTRL + F11 keys
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Table 2.4 Run Menu Description (continued)

Menu entry | Description

Assembly Similar to the Step Over command, but steps over subroutine call
Step Over instructions.

Shortcut: CRTL + F10 keys

Assembly If the application is halted inside a function, this command continues
Step Out execution and stops on the CPU instruction following the current
function invocation. This command is similar to the Step Out
command, but stops before the assignment of the result from the
function call.

Shortcut: CTRL + Shift + F11 keys

Control Points | Opens the Controlpoints Configuration Window that contains tabs that
allow you to control Breakpoints, Watchpoints and Markpoints (refer to
Control Points chapter).

You can provide shortcuts for some of these functions using the toolbar. Refer to the
Debugger Main Window Toolbar and Customizing the Toolbar sections for details.

You can also set breakpoints and watchpoints from within the Source and Assembly
component windows.

NOTE  For more information about breakpoints and watchpoints, refer to the Control
Points chapter.

Connection Menu

This menu entry (Figure 2.17) appears between the Run and Component menus when no
connection is specified in the PROJECT . INT file and no connection has been set. The
Connection name is replaced by an actual connection name when the connection is set. If
a connection has been set, the number of menu entries is expanded, depending on the
connection. To set the connection, select Component > Set Connection. Refer to the
Component Menu section for details.

Figure 2.17 Connection Menu

Connection Compor

Load... Ctri+L

i Reseli  Cil+R

Table 2.5 describes the Connection Menu entries.
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Table 2.5 Connection Menu Common Option Description

Menu Entry Description
Load Loads a connection.
Reset Resets the current connection.

Loading an Executable File

Use the Connection menu to load a debugger connection:

¢ Choose Connection > Load

The Load Executable File window shown in Figure 2.18 appears.

Load Executable File Window

From the Load Executable File window, set the load options and choose a Simulation
Execution Framework (an . ABS application file).

Figure 2.18 Load Executable File Window

Load Executable File 2%
Lookin: |3 bin T eBsEr
Project.abs
Fiename: | Open
Files oftype:  [Executables (*abs: "elf) ~] Cancel
~Advanced C
Load Code_| Load Symbols Veriy Cade_|

~Open and Load Code Opt

I= Automatically erase and program info FASH and EEPROM

[ Verify memary image after loacing code
@ Completeimage

 Firsthyte of each laaded black (faster)

[V Run after successful load

¥ Stop atFunction main

Open Button

Pressing this button loads the application code and symbols.
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Load Options Buttons
These three buttons allow you to select which part of the executable file to load:

¢ Load Code Button: Loads the application code only. Loads only the application into
the target system. Use this button if no debugging is needed.

¢ Load Symbols Button: Loads symbols only. Loads only debugging information.
This button can be used if the code is already loaded into the target system or
programmed into a non-volatile memory device (ROM/FLASH).

¢ Verify Code Button: Loader loads no data into memory. However, it reads back
current data matching the same areas from the target memory and compares all data
with the data from the selected file.

Open and Load Code Options Area

The checkboxes and buttons of this area of the Load Executable File window offer the
following options:

* A checkbox to Automatically erase and program into FLASH and EEPROM.

* A Verify memory image after loading code checkbox, with two radio buttons that let
you define the memory image.

¢ Run after successful load checkbox.

* A Stop at Function checkbox with a textbox that lets you define the function.
Command Buttons:

OK: Changes are confirmed and saved in current project file.
Cancel: Closes dialog box without saving changes.

Help: Opens the help file.

Connection Command File Window

From the Connection menu, choose Command File to open the Connection Command
File window. Each tab of this window, shown in Figure 2.19 corresponds to an event on
which a command file can be automatically run.

See the Startup Command File, Reset Command File, Preload Command File, and
Postload Command File, sections that follow. Although these command files are not
generated automatically, you can install them when installing a new connection. However,
the Debugger recognizes these command files and executes them. Depending on the
connection used, other command files can be recognized by the Debugger. Refer to the
appropriate connection chapter for command file information and properties.
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Figure 2.19 Connection Command File Window

HC08 FCS Connection Command Files x|

Startup I Reset | Preload | Postload |

The Startup command file iz executed to set up the target system right

after the connection has been establizhed.
Browse. .. |

¥ Enable Command File Wamning: The file above does nat exist.

ak. I Cancel Help

The command file in the edit box is executed when the corresponding event occurs. Click
the Browse button to set the path and name of the command file.

The Enable Command File check box allows you to enable/disable a command file on an
event. By default, all command files are enabled:

¢ The default Startup command file is STARTUP . CMD

¢ The default Reset command file is RESET . CMD

¢ The default Preload command file is PRELOAD . CMD

¢ The default Postload command file is POSTLOAD . CMD

NOTE  Startup settings performed in this dialog box are stored for subsequent
debugging sessions in the [Simulator] section of the PROJECT file using the
variable CMDFILEDO.

NOTE  When a CPU is set, the settings performed in this dialog box are stored for
subsequent debugging sessions in the [Simulator XXX] (where XXX is the
processor) section of the PROJECT file using variables CMDFILEO,
CMDFILEL1 ... CMDFILEn.

Startup Command File

The startup.cmd command file is a Debugger system command file. The Startup
command file executes after you load the connection (the target defined in the project.ini
file or when you select Component > Set Connection).

You can specify the Startup command file full name and status (enable/disable) either
with the CMDFILE STARTUP Command Line command or using the Startup property
tab of the Connection Command File Window.
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The default settings enable the STARTUP . CMD file located in the current project directory
as the current Startup command file.

Reset Command File

The reset . cmd command file is a Debugger system command file. The Reset
command file executes after clicking the reset button, selecting Connection Name > Reset
in the menu (Connection Name is the real name of the connection, such as MMDS0508
or SDI) reset.cmd or selecting Command Line command.

Specify the Reset command file full name and status (enable/disable) either with the
CMDFILE RESET Command Line command or using the Reset property tab of the
Connection Command File Window.

The default settings enable the RESET . CMD file located in the current project directory as
the current Reset command file.

Preload Command File

The preload.cmd command file is a Debugger system command file. The Preload
command file executes before an application loads to the target system through the
connection, or by selecting Connection Name > Load.

Specify the Preload command file full name and status (enable/disable) either with the
CMDFILE PRELOAD Command Line command or using the Preload property tab of the
Connection Command File Window.

The default settings enable the PRELOAD . CMD file located in the current project directory
as the current Preload command file.

Postload Command File

The postload. cmd command file is a Debugger system command file. Postload
executes after an application loads to the target system through the connection, or by
selecting Connection Name > Load.

Specify the Post1oad command file full name and status (enable/disable) either with the
CMDFILE POSTLOAD Command Line command or by using the Postload property tab
of the Connection Command File Window.

The default settings enable the POSTLOAD . CMD file located in the current project
director as the current Post1load command file.

Component Menu
The Component menu is shown in Figure 2.20.
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Figure 2.20 Component Menu
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Table 2.6 describes the Component Menu entries.

Table 2.6 Component Menu Description

Menu entry Description

Open Loads an extra component window that has not been loaded by
the Debugger at startup. The context-sensitive dialog box
presents a set of different components that are introduced in the
Typical Component Window Display section.

Set Connection Sets the Debugger connection.

Fonts Opens a standard Font Selection dialog box, where you can set
the font used by Debugger components.

Background Color Opens a standard Color Selection dialog box, where you can
set the background color used by the Debugger component
windows.

NOTE  For areadable display, we recommend using a proportional font (e.g., Courier,
Terminal, etc.).

Select Component > Open to load an extra component window that has not been loaded by
the Debugger at startup. The context-sensitive dialog box presents a set of different
components that are introduced in Debugger Components.

Select Component > Set Connection and the Set Connection dialog box shown in Figure
2.21 is opened.
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Figure 2.21 Set Connection Dialog Box

Processar

Cannection

Full Chip Simulstion =l Cancel |
This Connection supports: ;I Help |
- P&E HCOZ Full Chip Simulation [FCS)

C:%Program Filez\Freescale\Code'w armior for
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[]

6. Use the Processor list menu to select the desired processor.

7. Use the connection list menu to select the desired connection.

A text panel displays information about the selected connection.

NOTE  When a connection cannot be loaded, the combo box displays the correct path

for you to install the missing DLL.

8. Click OK to load connection in debugger.

NOTE  For more information about which connection to load and how to set/reset a

connection, refer to the other sections of this manual.
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Window Menu

In this menu, shown in Figure 2.22. you can set the component windows general
arrangement. The Submenu Window > Options is shown in Figure 2.23 and the Submenu
Window > Layout in Figure 2.24.

Figure 2.22 Window Menu

findion

Cascade

Tile

Arrange lcans
DOptions 3
Lapaut 3

Figure 2.23 Window Menu Options SubMenu

v Autozize
v Component kMenu

Figure 2.24 Window Menu Layout SubMenu

Load
Store

Table 2.7 specifies the Window Menu entries.
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Table 2.7 Window Menu Description

Menu entry Description

Cascade Option to arrange all open windows in cascade (so they
overlap).

Tile Option to display all open windows in tile format (non

overlapping).

Arrange Icons

Arranges icons at the bottom of windows.

Options - Autosize

Component windows always fit into the debugger window
whenever you modify the debugger window size.

Options -
Component Menu

When a component window is selected, the associated menu is
displayed in the main menu. For example if you select the
Source window, the Source menu is displayed in the main
menu.

Layout - Load/Store

Option to Load / Store your arrangements from a . HWL file.

NOTE Autosize and Component Menu are checked by default.

Help Menu

This is the Debugger Main window Help menu (Figure 2.25). Table 2.8 shows menu

entries.

Figure 2.25 Help Menu

Help Topics

About...

Table 2.8 Help Menu Description

Menu entry Description

Help Topics Choose Help Topics in the menu for online help or if you need
specific information about a topic.

About Information about the debugger version and copyright, and
license information is displayed.
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About Box

Select Help > About to display the About box. The about box lists directories for the
current project, system information, program information, version number and copyright.
It contains information to send for Registration. You can copy this information and send to
license@freescale.com.

For more information on all components, click on the Extended Information button.

Two hypertext links allow you to send an E-mail for a license request or information, and
open the Freescale internet home page.

Click on OK to close this dialog box.

Component Associated Menus

Various Debugger Component windows are shown in Figure 2.3. Each component
window loaded by default or that you have loaded has two menus. One menu is in the
main menu and the other one is a context menu (also called Associated Context Menu) that
you can open by right-clicking in a window component. Note that before right-clicking,
the component window has to be active.

Component Main Menu

This menu, shown in Figure 2.26 is always between the Component entry and the Window
entry of the Debugger main window toolbar. It contains general entries of the current
active component. You can hide this menu by unchecking Window > Options >
Component Menu.

Figure 2.26 Example of Component Main Menu

Component | Source wWindow  Help

H t? | H.!? | Open Source File, .,
- Copy Chrl+C

Tentznestun’ @0 ToLine. .. Zkrl+a
Find... Ctrl+F
Rals)all]
Find Procedure...  Chrl+I
Falding 3
Marks
ToolTips 3
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Component Files

Each component is a windows file with a . wnd extension

Component Windows Object Info Bar

The object info bar of the debugger window, as shown in Figure 2.27, provides
information about the selected object.

Figure 2.27 Object Info Bar of Debugger Component Windows

i Data:1 M=l E

|ddrezs: 800 Size: 2 |fibo.c | Aute  [Symb | Global

EiboCount 4181 un ed int
COUnter Z0 unsigned int j

Component Context Menu

The context menu is a dynamic context sensitive menu. It contains entries for additional
facilities available in the current component. Depending on the position of the mouse in
the window and what is being pointed to, context menu entries differ.

Figure 2.28 Example of Component Context Menu

Set Breakpaint
Run To Cursaor
Show Breakpoints. ..
Show Location

Set Markpaint
Show Markpoints...

Set Program Counter

Cpen Source File...

Copy: Chrl+C
G T Line, Chrl4-G
Find... Chrl+F
Find Procedure. .. Chrl+1
Falding 3
Freeze

Marks

ToolTips 4

For example, if you click the mouse on a breakpoint, menu options allow you to delete,
enable, or disable the breakpoint.
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Highlights of the User Interface

This section describes some of the main features of the Debugger user interface.

Activating Services with Drag and Drop

You can activate services by dragging objects from one component window to another.
This is known as drag and drop, an example is shown in Figure 2.29.

Figure 2.29 Drag and Drop Example

 Source [—[O]=]
E:ADEMOMibo. ¢ Line: 26

i=2;
while (1 <=mn) {F
Eibo = fibl + fibZ:
fihl = fihz: %
fibhz = fibo; i
i+
=}
return{fibo);
=}

A

|

[

When the dragged item is not allowed in the destination to which you are dragging the

item, the following cursor symbol is displayed:

Example:

You can activate the display of coverage information on assembler and C statements by
dragging the chosen procedure name from the Coverage component to the Source and

Assembly components (Figure 2.30).

Figure 2.30 Dragging Procedure Name from Coverage to Source Component Window

i/ Source - [Of %]
EADEMOMermpoit Line: 26

= |

while (HHf ; /% wait for ou
SCI.SCDR = ch:

=} _I
& .

RIS P
WCoversge IS
B calc.c 66.0 & | 2
Eval 95,5 ¢ I __|

Echo

terminal. c
termport.c

You can display the memory layout corresponding to the address held in a register by
dragging the address from the Register Component to the Memory Component.
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To Drag and Drop an Object

To drag an object from one component window to another:

1. Select the component containing the object you want to drag.

2. Make sure the destination component window where you want to drag the object is

visible.

3. Select the object you want.

4. Press and hold the left mouse button, drag the object into the destination component
window and then release the mouse button.

Drag and Drop Combinations

Dragging and dropping objects is possible between different component windows and are
introduced in each component description section.

See below, the possible combinations of drag and drop between components and
associated actions. When additional components are available, new combinations might
be possible and described in the component’s information manual.

Dragging from Assembly Component Window

Table 2.9 summarizes dragging from the Assembly Component.

Table 2.9 Dragging from the Assembly Component Window

Destination
Component Window

Action

Command Line

The Command Line component appends the address of
the “pointed to” instruction to the current command.

Memory Dumps memory starting at the selected instruction PC.
The PC location is selected in the memory component.

Register Loads the destination register with the PC of the selected
instruction.

Source Source component scrolls up to the source statements

and highlights it.
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Dragging from Data Component Window

Table 2.10 summarizes dragging from the Data Component.

Table 2.10 Dragging from the Data Component Window

Destination Action
Component Window

Command Line Dragging the name appends the address range of the
variable to the current command in the Command Line
Window. Dragging the value appends the variable value
to the current command in the Command Line Window.

Memory Dumps memory starting at the address where the
selected variable is located. The memory area where the
variable is located is selected in the memory component.

Register Dragging the name loads the destination register with the
address of the selected variable. Dragging the value
loads the destination register with the value of the
variable.

Source Dragging the name of a global variable in the source
window displays the module where the variable is defined
and the source text is searched for the first occurrence of
the variable and highlighted.

NOTE Itis not possible to drag an expression defined with the Expression Editor. The
“forbidden” cursor is displayed.
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Dragging from Source Component Window

Table 2.11 summarizes dragging from the Source Component.

Table 2.11 Dragging from the Source Component Window

Destination Component
Window

Action

Assembly

Displays disassembled instructions starting at the first
high level language instruction selected. The assembler
instructions corresponding to the selected high level
language instructions are highlighted in the Assembly
component

Register

Loads the destination register with the PC of the first
instruction selected.

Memory

Displays the memory area corresponding with the high
level language source code selected. The memory area
corresponding to the selected instructions are grayed in
the memory component.

Data

A selection in the Source window is considered an
expression in the Data window, as if it was entered
through the Expression Editor of the Data component.
(See Data Component and Expression Editor.)
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Dragging from the Memory Component Window

Table 2.12 summarizes dragging from the Memory Component.

Table 2.12 Dragging from the Memory Component Window

Destination Action
Component Window

Assembly Displays disassembled instructions starting at the first
address selected. Instructions corresponding to the
selected memory area are highlighted in the Assembly

component.

Command Line Appends the selected memory range to the Command
Line window.

Register Loads the destination register with the start address of the

selected memory block.

Source Displays high level language source code starting at the
first address selected. Instructions corresponding to the
selected memory area are grayed in the source
component.

Dragging from Procedure Component Window

Table 2.13 summarizes dragging from the Procedure Component.

Table 2.13 Dragging from the Procedure Component Window

Destination Action
Component Window

Data > Local Displays local variables from the selected procedure in
the data component.

Source Displays source code of the selected procedure. Current
instruction inside the procedure is highlighted in the
Source component.

Assembly The current assembly statement inside the procedure is
highlighted in the Assembly component.

Dragging from Register Component Window

Table 2.14 summarizes dragging from the Register Component Window.
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Table 2.14 Dragging from the Register Component Window

Destination
Component Window

Action

Assembly Assembly component receives an address range, scrolls
to the corresponding instruction and highlights it.
Memory Dumps memory starting at the address stored in the

selected register. The corresponding address is selected
in the memory component.

Dragging from Module Component Window

Table 2.15 summarizes dragging from the Register Component.

Table 2.15 Dragging from the Module Component Window

Destination Action

Component Window

Data > Global Displays global variables from the selected module in the
data component.

Memory Dumps memory starting at the address of the first global
variable in the module. The memory area where this
variable is located is selected in the memory component.

Source Displays source code from selected module.

Selection Dialog Box

This dialog box is used in the Debugger for opening general components or source files.
You can select the desired item with the arrow keys or mouse and then the OK button to
accept or CANCEL to ignore your choice. The HELP button opens this section in the

Help File.

This dialog box is used for the following selections:

¢ Set Connection

¢ Open IO component
¢ Open Source File

¢ Open Module

¢ Individual component window

Microcontrollers Debugger Manual
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This chapter explains how the different components of the Debugger work. This chapter
contains the following sections:

¢ Component Introduction
¢ Loading Component Windows
¢ General Debugger Components

¢ Visualization Utilities

Component Introduction

The Debugger kernel includes various components.

CPU Components

CPU components handle processor-specific properties such as register naming, instruction
decoding (disassembling), and stack tracing. A specific implementation of the CPU
module must be provided for each processor type that is supported in the debugger. The
CPU-related component is not introduced in this section. However, the Register
component, Memory component, and all other Connection-dependent components reflect
this system component. The appropriate CPU component loads automatically when
loading an application or executable file (. ABS file), therefore it is possible to mix
applications for different MCUs. The Debugger automatically detects the MCU type and
loads the appropriate CPU component, if available on your environment.

Window Components

The Debugger main window components are small applications loaded into the debugger
framework at run-time. Window components can access all global facilities of the
debugger engine, such as the connection (to communicate with different connections), and
the symbol table. The Debugger window components are implemented as dynamic link
libraries (DLLs) with extension . WND. These components are introduced in this section.
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Connection Components

Different debugger connections are available. For example, you can set a CPU awareness
to simulate your . ABS application files, and also set a background debugger.

Different connections are available to connect the target system (hardware) to the
debugger. For example, the connection may be connected using a Full Chip Simulator, an
Emulator, a ROM monitor, a BDM pod cable, or any other supported device.

NOTE  Connection components are introduced in their respective manuals.

Loading Component Windows

In the Debugger Main Window Menu Bar, shown in Figure 3.1, you can use the
Component menu to load all framework components. Each Debugger component you
select appears as a window in the Debugger main window.

Figure 3.1 Debugger Window Menu Bar
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Background Calor, ..
#include <hidef.lhr——ror—rrorerrreeroUP LS macko */

]

To open the window that lets you choose one or more components:
1. Choose Component > Open

2. In the Open Window Component window shown in Figure 3.2, select the desired
component.

NOTE  To open more than one component, select multiple components.
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Figure 3.2 Open Window Component Window
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3. In the Open Window Component window, use the mouse to select a component.

4. Click the OK button to open the selected component.

There are three tabs in the Open Window Component window:

¢ The Icon tab shows components with large icons.

¢ The List tab shows components with small icons.

* The Details tab shows components with their description.

Demo Version Limitations

The demo version limits the number of components you can open at a time. If you use the
demo version, you can open a maximum of eight components.
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General Debugger Components

This section describes the various features and usage of the debugger components.

Assembly Component

The Assembly window, shown in Figure 3.3, displays program code in disassembled
form. It has a function very similar to that of the Source component window but on a much
lower abstraction level. Thus it is therefore possible to view, change, monitor and control
the current location of execution in a program.

Figure 3.3 Assembly Window
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This window contains all on-line disassembled instructions generated by the loaded
application. Each displayed disassembled line in the window can show the following
information: the address, machine code, instruction and absolute address in case of a
branch instruction. By default, the user can see the instruction and absolute address.

If breakpoints have been set in the application, they are marked in the Assembly
component with a special symbol, depending on the kind of breakpoint.

If execution has stopped, the current position is marked in the Assembly component by
highlighting the corresponding instruction.

The Object Info Bar of the component window contains the procedure name, which
contains the currently selected instruction. When a procedure is double clicked in the
Procedure component, the current assembly statement inside this procedure is highlighted
in the Assembly component.
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