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Section 1. General Information
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1.3.1 General Term . . . .. o 23
1.3.2 Mouse Operations . ......... . 23
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1.2 Introduction

Motorola’s MCUez debugger is a multipurpose tool used for various tasks in the
embedded systems and industrial control world, such as emulation and/or
cross-debugging of an embedded application or hardware design.

The debugger consists of the engine and a set of component windows bound to
the task they perform (for example, a debugging session). The debugger engine
is the heart of the system. It monitors and coordinates the tasks of the
components. Each component has its own functionality (for example, source
level debugging).
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General Information

This manual describes how to use the MCUez debugger. A brief description of
each section is provided here.

» Section 1. General Informationprovides document conventions, a
functional description of operation, and support information.

» Section 2. Getting Started and User Interfacgprovides information on
the toolbar, status bar, object information bar, drag and drop operation,
and the MCUez menus.

» Section 3. Component Windowsgrovides detailed information on each
basic component and how to use them.

» Section 4. Operating Proceduresontains procedures on how to use the
MCUez debugger.

» Section 5. Command Referencprovides detailed information on all
MCUez commands. An example is provided with each description.

* Appendix A. Register Description Filedefines the syntax for creating
a register file.

* Appendix B. C Source-Level Debuggingrovides information on how
to use the debugger when debugging C code at the source level.

* Appendix C. MMEVS0508 Targetprovides information about the
target interfaces related to the MMEVS0508 modular evaluation system
for the MC68HCO05 and MC68HC08 MCU Families.

* Appendix D. MMDSO0508 Targetprovides information about the target
interfaces related to the modular development system for the
MC68HCO05 and MC68HCO08 MCU Families.
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General Information
Document Conventions

1.3 Document Conventions

This section describes terms and styles used throughout the manual.

1.3.1 General Term

This general term is used in this document:

Keyl + Key2

The + (plus) sign means that Keyl is held down while Key?2 is pressed.

1.3.2 Mouse Operations

This list describes the terminology used to define mouse operations.

Click — Implies to click the left mouse button once
Right click — This click operation is done with the right mouse button.
Double click — This indicates to double click the left mouse button.

Drag — Press and hold down the left mouse button while dragging the
mouse. The object will move with the mouse cursor and drop when the
mouse button is released.

1.3.3 Typographic Styles in This Manual

These typographic conventions are used in this manual:

MCUez HC0O5/HCO08 Debugger

Bold facetype is used for literal strings that must be used exactly as
shown in the example and for the names of menus, windows, dialog
boxes, icons, and buttons.

Courier  type face is used for all C-code program listings, command
lines, and directories.

Italics are used where the string is a place holder that may be substituted
for a string of the user’s own design.

Variable user inputs are @ourier italics.

Filenames are in italics with all lower case letters, for example,
proj.ext.

User's Manual
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General Information

These styles are used in this manual to define notational conventions:

User’'s Manual

Numeric constants —Numeric constants are displayed in the C
language format. Constants that are in the Ox format are hexadecimal.
Constants that have no prefix are assumed to be decimal. The notation k,
unless to denote a frequency setting in kilohertz, defines a number
multiplied by 1024.

Function prototypes — Structures and function call descriptions are
given in terms of the C language. This does not limit the implementation
of calling programs to C, but it is the calling routine’s responsibility to
provide the correct link to these routines.

MCUez HC0O5/HCO08 Debugger
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2.2 Introduction
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This section describes how to connect the target hardware, start the debugger,
and use the graphical user (GUI) interface environment.

This section also introduces target interfaces related to the modular
development system for the MC68HCO05 and MC68HC08 MCU Families.

The MCUez debugger uses Motorola’s MMDS0508 or MMEVS0508 to
communicate with a target system. The MMDSO0508 is an emulator system that
provides emulation memory and a bus state analyzer for MCUs with a CPUQ5
or CPUO8. The MMEVSO0508 is an emulator system designed by Motorola for
MCUs that use a CPUO5 or CPUQS8 to provide emulation memory.

Using the MMDS interface, an external target system can download an
executable program, execute it, and relay the results of the target system to the
debugger.

The debugger fully supervises and monitors the target system’s MCU. It also
controls CPU activities such as read and write in internal/external memory
(even when the CPU is running) and single-step/run/stop processes.

2.3 MMDS/MMEVS Hardware Connection

User’'s Manual

The MMDS or MMEVS target is connected to the RS-232 serial port of the host
computer. Use the serial link cables provided to connect the host to the target.
The host computer is configured as a data terminal.

For additional information about the MMEVS and MMDS targets, refer to
Appendix C. MMEVS0508 TargetandAppendix D. MMDSO0508 Target
respectively.

MCUez HC0O5/HCO08 Debugger
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Starting the MCUez Debugger

Serial Link
— z/:

Host Computer MMDS/MMEVS Target

Figure 2-1. Hardware Connection

2.4 Starting the MCUez Debugger

After installing the MCUez software, start tidCUez Shell Typically, this is
done from the WindowStart menu. For example, seleStart > Programs >
MCUez > MCUez Shell

MCUez Shell [_ =]

mcu ASM| DEAUG| LINK

cHl % ¢l |cHL | cFL

Debugger

Figure 2-2. MCUez Shell

Before launching the debugger, power up the MMDS or MMEVS. Then click
on theezDEBUGicon in the shell. The debugger will load the target firmware
and the memory map configuration filengn), also known as the personality
file. A register description file.(eg) is also loaded. Thanemnfiles are located

in the default installation directokprog\memand.regfiles are located in
\prog\reg

Memory map files are related to the specific MCU used in the MMDS or
MMEVS target.

CAUTION: If the corresponding memory file is missing or has been overwritten, the
debugger will not connect with the target.
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The 1/O (input/output) register definitions are loaded from a register description
file (.reg) located in theMiCUez\prog\reglirectory. These files are related to the
specific MCU used in the target. The filename is represent®tiCidxxxx.reg
wherexxxxis the MCU Id in hexadecimal representation. The register file
enables register names to be used as command parameters or as expression
operands. If no appropriate file is found, an error message is displayed,
corresponding information will be missing, and related commands may not
operate properly.

2.4.1 Configuration File

Theproject.iniconfiguration file located in the project directory contains
information used to configure the debugger and specify a default target. Current
target options are ESL (emulation server library) or D-Bug12. ESL is used for
MMDS or MMEVS. Specifying ESL as the default target will load the emulator
server library with functions used to operate with MMDS or MMEVS and cause
the debugger to automatically detect the hardware target connection. If no target
is specified as the default, the user must set a target frof@dhgonent | Set
Target...menu option. D-Bug12 is used for HC12 target interfaces as described
in theMCUez HC12 Debugger User's Manudotorola document order

number MCUEZDBG12/D.

Exampleproject.inifile:

[DEFAULTS]

Window0O=Source 0 0 50 40
Windowl=Assembly 50 0 50 40
Window2=Register 50 40 50 30
Window3=Memory 50 70 50 30
Window4=Data 0 40 50 25
Window5=Command 0 65 50 20
Window6=Module 0 85 50 15
Target=ESL
MainFrame=0,1,-1,-1,-1,-1,204,174,866,732

[Motorola ESL]

ServerType=0
MapFileName=C:\MCUEZ\PROG\MEM\00BFEV00.MEM
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Loading a Target

2.5 Loading a Target

If no default target is set in thgoject.inifile, selectSet Target...from the
Componentmenu and choodeSL from the list.

Set Target o
Component BTl [ = - |
] Oper... D-bugl2

I Esl

Set Target...
S Cancel
Background Calaor....

Help

Figure 2-3. Setting a Target

The ESL driver automatically attempts to locate the target, for example, the
MMDS0508 or MMEVS0508. If the target is successfully loaded, the related
menu appears between tRan andComponentmenus, for example
MMDS0508. The debugger status bar displays information related to the
connected target.

Ll Component

Load...
Beset

=i
|-
II_

Communication. ..
Memaon Map...
Emul Signals...
Bus Trace

Figure 2-4. MMDS0508 Menu

If the ESL driver cannot locate the target, an error message and the
Communication dialog box appear, indicating that the target is not connected.
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TheESL menu replaces thEarget menu. TheCommunication dialog box can
also be displayed by selecting tB8L | Connectmenu option.

Figure 2-5. Establishing a Connection

2.5.1 Communication Dialog Box

The default is COM1 at a baud rate of 9600. To change settings, enter another
device name in the edit box, select a baud rate, and@tnkect After
connecting with the target, new settings are saved iprtiject.inifile.

Communication Device Specification

— Communication Device

Baud Rate: 3600 =l

[T Show Protocol

Connect Cancel | Help

Figure 2-6. Communication Device Dialog Box

The MCUez debugger uses this data format:

» Eight data bits
* One stop bit, no parity

* Variable baud rate
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Graphical Environment

2.6 Graphical Environment

The debugger consists of an arrangement of component windows that reside in
the debugger main window. The main window provides a toolbar, status bar,
object information bar, and menu bar for component windowsKsgee 2-7).

MCUez [_ (O]

File “iew Hun ESL Component “Window Help
Ol wb|ed| #1522 2(W| =|e|=]4] 2|
|

|no source reference found

|: Data !EI x| | I= Hegister _ O] =]
| Ao | |
= Command O] x|
o target detected j |:Hemury !EI.
;I | Auto
- 0000 27 2% 22 25 22 PP 92 2P pppioss M

= Module =IOUXM lon0s 22 22 22 22 22 22 22 25 22222222 j
I 0010 27 23 % 2% 27 27 2% 3%  23273RE0 ~|
For Help, press F1 |N|:| target detected o

Figure 2-7. MCUez Debugger and Component Windows

The main window manages the layout of the different component windows. The
component windows can be:

* Multiple windows tiled in the debugger main window
* Automatically resized with the main window

* Overlapped

e Minimized

«  Maximized
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2.6.1 Toolbar

A brief description is available when the mouse pointer is pointed at an icon.
The toolbar is illustrated iRigure 2-8.

MCUez Hi=]

File “iew Bun ESL Component Aszembly ‘window Help
Ol || _#|El@] (W] =e|z]4] 2]
e
7 7

o, % . 2 7 S o o X A
7 4, SR
% P, M v % %y 0, B Y, ‘sb,)) @@,))‘?4‘ Vo y
UG,
D, S S %
% S S, 4
<.
G/‘

Figure 2-8. MCUez Debugger Toolbar

2.6.2 Status Bar

The status bar at the bottom of the debugger window Fsg@re 2-9) contains
a help line that displays a brief explanation when the mouse cursor is positioned
over a button or menu item. Also shown is target-specific information.

For Help, press F1 115200 |Backgnd |Disarmed  |MESHCOSPA1/4/7 | Target Reset caused Stop
Brief )—Ielp for Baud Rate Processing Bus Analyzer Target MCU Debugger
Buttons and Menu ltems State State Status

Figure 2-9. MCUez Debugger Status Bar
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2.6.2.1 Debugger Status

Ready

Halt

Running

Halted

Stepped

Stopped

Traced

Breakpoint

MCUez HC0O5/HCO08 Debugger

Getting Started and User Interface
Graphical Environment

The MCUez debugger is ready and waits until a new target or
application is loaded. This message is generated once the
debugger has been started.

Execution of the application has been stopped by a request of
the application. The Motorola predefined macro HALT has
been reached in the application during execution.

The application currently is executing in the debugger.

Execution of the application has been stopped on user request.
The menu entrRun | Halt or theHalt icon in the toolbar has
been selected. A “Halted” message is also displayed when the
first Assembly Stepis executed either from tiun menu or

push button. Subsequekssembly Stepgesult in a “trace”
message.

Execution of the application has been stopped after a single
step at source level. The menu erRyn | Single Stepor the
Single Stepicon in the toolbar has been selected. This message
is relevant only when debugging at C source level.

Execution has been stopped after a step out from a function
call. The menu entrRun | Step Outor theStep Outicon in
the toolbar has been selected. This message is relevant only
when debugging at C source level.

Execution of the application has been stopped after a single
step at assembler level. The menu efon | Assembly Step

or theAssembly Stepicon in the toolbar has been selected.
This message is relevant only when debugging at C source
level.

Application has been stopped because a breakpoint has been
reached.

User's Manual
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2.6.2.2 CPU Specific Messages

Some error messages depend on the CPU used. These are messages related to
exceptions. The MCUez debugger makes a distinction between predefined
exceptions (that have a specific meaning for all derivates in the CPU family)

and user-defined exceptions. A user-defined exception can be freely configured

by the user and does not have the same meaning for all derivates in the CPU
family.

The exception message format is:

Exception <string>|<number>

where:

string  describes the reason for the exception. This string is only specified
when a predefined exception is detected.

number is the entry in the vector table that generates the exception. This
number is only specified when a user-defined exception is detected.

Two exceptions are treated differently: An address error exception and a bus
error exception for the target processor. Check the target hardware manual for
an explanation of the exception.

Other exceptions can be generated for a vector that are not associated with an
interrupt function. Possible reasons:

* Aninterrupt source was not disabled. Insert code to disable the interrupt
source in the application.

* The corresponding entry in the vector table was not initialized with the
address of the function associated with the interrupt. Initialize the vector
table.

User's Manual MCUez HC0O5/HCO08 Debugger

34 Getting Started and User Interface MOTOROLA



Getting Started and User Interface
Graphical Environment
2.6.3 Object Information Bar

The object information bar provides immediate information about an object
selected in a component windofigure 2-10.

| Ao |Symb | Global

255 unsigned char
fiboCount -12819 int

i 221 unsigned char
1 239 unsigrned char ;I

Figure 2-10. Debugger Object Information Bar

2.6.4 Menu Bar

Figure 2-11shows an example of the debugger main menu with the
MMDSO0508 target menu.

File “iew Hun MMDS0503 Component ‘Window Help

Figure 2-11. Debugger Main Menu

2.6.4.1 File Menu

TheFile menu is dedicated to the debugger. Usd-tleemenu to exit the
debugger, as shown kigure 2-12

EU ez

IJIC
ﬁ
=

Figure 2-12. File Menu
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2.6.4.2 View Menu
TheView menu contains two options:

» Check/uncheck toolbar to display or hide it

* Check/uncheck status bar to display or hide it

=

Figure 2-13. View Menu

2.6.4.3 Run Menu

TheRun menu is used for debug operatiohable 2-1defines alRun menu
commands.

Table 2-1. Run Menu

Menu Entry Description

Starts or continues execution of the loaded application until a
Start/Continue breakpoint is reached, a runtime error is detected, or the user
stops the application using Halt

Interrupts and halts a running application enabling examination
Halt of the state of each variable in the application, setting of
breakpoints, and inspection of the source code

If the application is halted, this command performs a single step;
Assembly Step for instance, execution continues for one CPU instruction from
the point it was halted.

Assembly Step | Similar to the Assembly Step command, but does not step into
Over called functions (steps over subroutine call instructions)

Opens the Breakpoints Setting dialog, which lists breakpoints
defined in the application and allows their properties to be
modified. Breakpoints also can be set in the Source and
Assembly component windows.

Breakpoints
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The menu entries (except breakpoints) have an associated toolbar button.
Figure 2-14illustrates thdRun menu.

m

Start/Caontinue
Halt

Agzembly Step
Agzembly Step Owver

Breakpaintz...

Figure 2-14. Run Menu

2.6.4.4 Target Menu

TheTarget menu appears between Ren andComponentmenus when no
target is specified as the default in ghject.inifile and no target component
has been sekelect Target | Load..to display the load executable file message.
Click Yesto display the set target listbox, enabling selection of a target, for
example ESL. After it is connected to a hardware targeil @nget menu is
replaced by a menu with the name of the hardware target, for example
MMDSO0508.

The user can also selécomponent | Set Target..to connect to a target.

T:.rqw Component Load Executable File |
I There iz currently no T arget installed.
HESEt Lo pou want ko inzstall it now?
Mo
Figure 2-15. Target Menu
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2.6.4.5 Component Menu

Open additional component windows by selecting@benponent | Open...

menu entry. Select a component window from the list of components and click
OK. Component windows are describedSdaction 3. Component Windows
Figure 2-16illustrates th&Componentmenu.

Component eTall) (S )

Open... E

Set Target... E

Fonts... —
Backagraund Calar...

| W [

Figure 2-16. Component Menu

SelectComponent | Set Target..to set the preferred target.

SelectComponent | Fonts..to open a standafebnt Selectiondialog and
select the font characteristics to use in the component windows.

SelectComponent | Background Color..to open the color selection dialog.
This enables setting of the background color for component windows.
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Getting Started and User Interface
Graphical Environment

TheWindow menu Figure 2-17) sets the general arrangement of component
windows and loads or stores custom arrangements.

— Options —Layout

v Albozize Load
Arrange lcons v Component Menu Stare

Options r
Layout »

1 Source

2 Bzzembly
3 Register
4 Meman
HData

& Command

¥ Module

T v —

Figure 2-17. Window Menu

CheckAutosizeto automatically resize component windows when the
debugger main window is resized. Ch&dmponent Menuto display the

menu associated with the currently selected component window. For example,
if the Sourcewindow is selected, thBourcemenu appears in the main menu.

SelectWindow | Layout to load or store arrangements irhevl file.
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2.6.4.7 Help Menu

2.7 Drag and Drop

User’'s Manual

TheHelp menu Figure 2-18 provides on-line help and version information.

Help Topicz

i

About MCLez..

j

Figure 2-18. Help Menu

The user can drag objects from one component window to another. This is
defined as “drag and drop.” For example, the user can display the memory
layout corresponding to the address held in a register by dragging the address
from the register component (for instance, EA) to the memory component. See

the example irrigure 2-19

i Register |_ (O] x|
[HCOS |

i 1

® 1 &P | FF

SR |EAR Status | HINZC

PC| 141
I Memory = 10] =]
| | Auto
00EE FE F7 [ggREF 7F FD 16 47 ..J..... Al
00F0 7F F7 EF 7F DE BE 3E EE  ...... . [ |
00F8 DF 9F &D FF FD DF BF 73 ....... s

0100 BF 84 3F &6 3F &5 BE 84 ..2.7...

0108 B7 84 3F 89 46 OL B7 88 ..2.....

n11n =% &7 4% N2> BRF 83 20 1F el j

Figure 2-19. Component Drag and Drop Example
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Drag and Drop

2.7.1 Drag and Drop an Object
To drag and drop, follow this step-by-step procedure:

1. Select the component window containing the object to drag.
2. Make sure the destination component window is visible.

3. Select and hold the object with the left mouse button.
4

Drag the object into the destination component window and release the
mouse button.

The following sections describe the possible combinations of drag and drop
between components and associated actions.

If the destination of a dragged item is not possible, the cursor is displayed as a
circle with a line through it.

2.7.2 Dragging from the Assembly Component

The drag and drop actions showrTizble 2-2are possible from the assembly
component.

Table 2-2. Dragging from the Assembly Component

Destination

Component Action

The command line component appends the address of the

Command Line pointed to instruction to the current command.

Dumps memory starting at the selected instruction PC. The PC

Memory location is selected in the memory component.
. Loads the destination register with the address of the selected
Register . .
instruction.
Source component scrolls to the corresponding source
Source S .
statement and highlights it.
MCUez HC0O5/HCO08 Debugger User’s Manual
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2.7.3 Dragging into the Assembly Component

The actions shown imable 2-3occur when dragging and dropping into the
assembly component.

Table 2-3. Dragging into the Assembly Component

Source .
Action
Component
Displays disassembled instructions starting at the first high level
Source language instruction selected. The assembler instructions

corresponding to the selected high level language instructions
are highlighted in the assembly component.

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

Displays disassembled instructions starting at the address
Register stored in the source register. The instruction starting at the
address stored in the register is highlighted.

2.7.4 Dragging from the Data Component

User’'s Manual

NOTE:

The actions shown ifiable 2-4occur when dragging from the data component.

Table 2-4. Dragging from the Data Component

Destination

Component Action

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.

Command Line

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. Dragging from
a data value in the memory component is not allowed.

Memory

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

destination register with the value of the variable.

The user can drag either a variable name or a variable value. Both operations
are possible. Dragging the variable name drags the address of the variable.

MCUez HC0O5/HCO08 Debugger
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Expressions are evaluated at run time; therefore, they do not have a location
address associated with them. Without a location address, the user cannot drag
an expression name into another component, although expression values can be
dragged to other components.

2.7.5 Dragging into the Data Component

Table 2-5shows all options available when dragging into the data component.

Table 2-5. Dragging into the Data Component

Source .
Action
Component
A selection in the source window is considered as an expression

Source in the data window, as if it had been entered through the
expression editor of the data component (refer to 3.3.6.1
Expression Editor ).

Module Displays global variables from the selected module in the data
component

2.7.6 Dragging from the Source Component

Table 2-6describes the actions taken when dragging from the source
component.

Table 2-6. Dragging from the Source Component

Destination .
Action
Component
Displays disassembled instructions starting at the first high level
language instruction selected. The assembler instructions
Assembly . . : .
corresponding to the selected high level language instructions
are highlighted in the assembly component
. Loads the destination register with the PC of the first instruction
Register
selected
A selection in the source window is considered as an expression
Data in the data window, as if it had been entered through the
expression editor of the data component (refer to 3.3.6.1
Expression Editor ).
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2.7.7 Dragging into the Source Component

Table 2-7decribes the action taken when dragging into the source component.

Table 2-7. Dragging into the Source Component

Source .
Action

Component

Assembly Source component scrolls to the source statements
corresponding to the pointed to assembly instruction and
highlights it.

Memory Displays high level language source code starting at the first
address selected. The instructions corresponding to the
selected memory area are greyed in the source component.

Module Displays source code from the selected module

2.7.8 Dragging from the Memory Component

User’'s Manual

Table 2-8describes the action taken when dragging from the memory

component.

Table 2-8. Dragging from the Memory Component

Destination .
Action
Component
Assembly Displays disassembled instructions starting at the first address
selected. The instructions corresponding to the selected
memory area are highlighted in the assembly component.
Command Appends the selected memory range to the command line
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 greyed in the source component.
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2.7.9 Dragging into the Memory Component

Table 2-9describes the action taken when dragging into the memory

component.

Table 2-9. Dragging into the Memory Component

Source
Component

Action

Assembly

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

Data

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

Register

Dumps memory starting at the address stored in the selected
register. The corresponding address is selected in the
memory component.

Module

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.

2.7.10 Dragging from the Register Component

Table 2-10shows the options available when dragging from the register

component.

Table 2-10. Dragging from the Register Component

Destination
Component

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.

Command Line

The address stored in the pointed to register is appended to the
current command.
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2.7.11 Dragging into the Register Component

Table 2-11shows the options available when dragging into the register
component.

Table 2-11. Dragging into the Register Component

Source .
Action
Component
Loads the destination register with the address of the selected
Assembler

instruction

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

Loads the destination register with the PC of the first instruction

Source
selected

Loads the destination register with the start address of the

Memory selected memory block

2.7.12 Dragging from the Module Component

Table 2-12shows the options available when dragging from the module
component.

Table 2-12. Dragging from the Module Component

Destination .
Action
Component
Data | Global Displays the global variables from the selected module in the

data component

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

Source Displays source code from the selected module

NOTE: Nothing can be dragged into the module component.
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3.2 Introduction

3.3 Components

User’'s Manual

This section describes the various component windows and associated menus.

The MCUez debugger operates in an environment constructed of windows that
represent components of the target system. Component windows are
applications loaded at run-time and have access to the target interface, the
symbol table, and other global facilities. Additional component windows can be
opened by selecting t@omponent|Open.. menu optionFigure 3-1shows

the Open Window Componentdialog box. Component windows are
implemented as dynamic link library files with the extenswnd

CPU (central processor unit) components handle processor-specific operations
such as register naming, instruction decoding (disassembly), and stack tracing.
CPU components are reflected in BegisterandMemory component

windows. Applicable CPU components are loaded when connection with the
target is established.

Open Window Component |

Azzembly
Command
Data
Memarny
Select a component ~ [koduls Caneel
and click OK Procedur
Reqister
Source
Trace

Help

Figure 3-1. Open Window Component Dialog Box
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3.3.1 Component Window Menu

Each component window has two menus. One menu can appear on the debugger
main menu bar and the other is a pop-up menu that can be opened by clicking
the right mouse button in the active component window.

The active component menu appears betwee@dngponentandWindow
menus on the debugger main menu bar. For example, Btloececomponent
window is selected, thBourcemenu will appear. If thBata component
window is selected, thBata menu will appear as shownkigure 3-2

File “iew Bun MMDS0603 Component faiiis=R “indow Help
Open Module... ﬁ
> Find... ——
|CAMCUEZADE MO o5 fibo. DEG hitry
Matks T
CLEX

File Wiew Bun MMDS0508 Componert [[EEEY window Hel

1 .
£oom jn
CETE  zconot  HIE
|C:MMCUEZADEMOY D54 fibo. DEG |
Format...  k J
Mode..
main: CLEX H REPEELTJ
3TH counter -
T [
i Data M= E3 E
L T T ol |
Figure 3-2. Active Component Menu
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The pop-up menu is a dynamic context-sensitive menu. It contains entries for
the currently active component. Pop-up menu entries differ to reflect operations
that can be performed on the object pointed to by the mouse. For example, if a
breakpoint is pointed to, menu options are available to delete, enable, or disable
the breakpointFigure 3-3 shows theSourcecomponent pop-up menu.

I Source [ O]

|C:AMCUEZADEM O5hel5fibo DEG

Set Breakpoint
Fiun Ta Curzor

Show Breakpoints

Open kodule...

maimn: ; REPEATJ
Find... -

*I | Marks L

Figure 3-3. Source Component Pop-up Menu

3.3.2 Source Component Window

User’'s Manual

NOTE:

TheSourcecomponent window displays the program source code (application
file). It enables the user to view, change, monitor, and control the current
execution location in the program. A word is selected by placing the mouse
pointer on the word, then double clicking the left mouse button. A section of
code is selected by holding down the left mouse button and dragging the mouse
across the code to highlight the selected area.

Text displayed in th8ourcecomponent window cannot be edited. Hoarce
component window is a file viewer only.

The range of source code covered by the current program counter is selected
(for example, in a C sourcdib1=fib2; ). The selected source code range is
highlighted to match the highlightédssemblycomponent instruction set.

If breakpoints have been set in the program, they will be marked with a special
symbol to indicate the nature of the breakpoint. 8.1 Breakpoints
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If execution has stopped, the current position is marked iBdhece

component window by highlighting the corresponding statement. The complete
path of the displayed source file is written in the object informationbigure

3-4 shows the&sourcecomponent window.

i Source H=]

|C:AMCUEZADEMO5heD5ibo DEG

-]

main: CLEX H REPEAT—I
AT counter

R il

[T 2w

Figure 3-4. Source Component Window

Figure 3-5shows theSourcecomponent menu and its associated pop-up menu
obtained by clicking the right mouse button.

MCUez

File “iew Bun MMDS0S08 Component sielie=R “+indow Help
I

Open Maodule... E

Find...
(C:\MCUEZA\DEMOShe05fibo.DEG = iy
M arks
Il cLex
Main Menu
i Source _|O
[C:AMCUEZSDEMOYheO5 ibo. DEG
Set Breakpoint
Fun To Curzor
Show Breakpaintz
Open Module...
main: CLE . RETEL"
ST Find...
a° e Marl= »
_u ‘F —
Pop-up Menu

Figure 3-5. Source Component Main Menu and Pop-up Menu
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The following describeSourcecomponent menu options.

« Menu bar

— Open Module— Opens a dialog which lists all source files bound to
the application currently loaded. Choose the module to be viewed in
the source window.

— Find — Opens a dialog box prompting for a string and then searches
the file displayed in the source component for the specified string

To start searching, clidkind Next and the search begins at the
current selection or first line visible in the source component.
Up/downradio buttons enable the search backward or forward. If the
string is found, it is highlighted. If the string is not found, a message
will be displayed.

— Marks — Displays upside down check marks at source lines where
breakpoints may be set

* Pop-up menu
— Set Breakpoint— Appears in the pop-up menu if no breakpoint is
set or disabled. When selected, sets a permanent breakpoint at this
position. If program execution reaches this instruction, the program

is halted and the current program state is displayed in all component
windows.

— Delete Breakpoint— Appears in the pop-up menu for a breakpoint
(pointed at with mouse cursor) that is set or disabled. Deletes a
selected breakpoint

— Enable Breakpoint— Appears in the pop-up menu for a pointed to
breakpoint that is disabled. Enables a selected breakpoint.

— Disable Breakpoint— Appears if a breakpoint is set. Disables a
selected breakpoint

— Run to Cursor — Sets a temporary breakpoint at the nearest code
position and continues program execution. When program execution
reaches this instruction, the program is halted and the current
program state is displayed in all component windows. Temporary
breakpoints are removed automatically as soon as they are reached.

NOTE: Ifthereis adisabled breakpoint at this same position, the temporary breakpoint
will also be disabled and the program will not halt.
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— Show Breakpoints— Opens th@reakpoints Settingdialog box,
which lists breakpoints defined in the application and allows
properties to be modified

— Open Module— Opens a dialog that lists all source files bound to
the application currently loaded. Select the module to be viewed in
the source window.

— Find — Opens a dialog box prompting for a string and then searches
the file displayed in the source component for the specified string

— Marks — Displays upside down check marks at source lines where
breakpoints may be set

3.3.2.1 Breakpoints

If breakpoints have been set in the program, they will be marked with a specific
symbol.

* Temporary breakpoint symbc —[:| A lighter color encased by a darker
color with the lighter color usually being yellow and the darker being red

* Permanent breakpoint symb(-H Solid red

» Disabled breakpoint symbcm*ﬁ' Halftone and light red

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

3.3.2.2 Decoding Instructions

To disassemble code, select a range of instructions in the source component and
drag it into the assembly component. The corresponding range of code is
highlighted in theAssemblycomponent window.

In the source component, place the mouse cursor on a line of code. Click and
hold the left mouse button and press the R key. Release the R key, then release
the left mouse button to highlight a code range in the assembly component that
corresponds to the code pointed to in the source component. The code range in
the source component is also highlightéidure 3-6 illustrates this process.
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B Source M=l i Azzembly
|C:AMCUEZSDEMD Y helByibo. DB G |E ity
STh fiboCount LI LI 0xa0
JaR O=0100
LDA #Limit ATH 0xE2
ATA O=El
k EEQ wain ENL LD& #Ox17
EREA mnainz s TINTIL :v EBEQ =20 Fahz
ERA *-19 fabs
LI_I 4 j BT < F_122 dal

Figure 3-6. Online Disassembly

3.3.2.3 Find Dialog Box

Enter the string to search for in thénd what edit box. To start searching, click
Find Next. The search begins at the current selection or first line visible in the
source component when nothing is selected.

Figure 3-7 shows thd-ind dialog box.

Find

Find what: |

[ Match whale word only
[T Match case

(f" Up & Down

Drirection

Fird et

Ex
[[e=d

Cancel

EE|

Figure 3-7. Find Dialog Box

Find dialog box options are:

* Match whole word only: If this box is checked, only strings separated
by special characters are recognized.

* Match case If checked, the search is case sensitive.

* TheUp / Down buttons will enable the search backward or forward. If
the string is found, it is highlighted. If the string is not found, a message

is displayed.

NOTE: |If anitem (single word or source section) has been selected in the source
component before opening thend dialog, the first line of the selection will be
automatically copied into theind what edit box.

User’'s Manual
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3.3.3 Assembly Component Window

The assembly component displays program code in disassembled form. The
assembly component function is similar to that of the source component,
enabling the user to view, change, monitor, and control the current location of
program execution.

The assembly component contains all disassembled instructions generated by
the application. Each disassembled line shows this information:

e Address
* Machine code
e |nstruction

* Absolute address for branch instruction

Per default, the instruction and absolute address for a branch instruction are
visible. The program instruction and absolute address also can be viewed by
selecting the corresponding menu entry.

Breakpoints set in the application are marked with a special symbol. If
execution has stopped, the current position is marked by highlighting the
corresponding instruction. The object info bar displays the procedure name that
contains the currently selected instructibigure 3-8 shows the assembly
component window.

i Aszembly H=]
|E ity

f|

CLEX

3T OxE0

INC OxaE0

LD OxaE0

T353R Q0100

3T OxE2

STA Oxal

TTh Hr 1 7 ;I

Figure 3-8. Assembly Component Window
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Figure 3-9shows theAssemblycomponent main menu and associated pop-up
menu. The paragraphs that follow describe each menu option.

1 Componett Window  Help
—— Addess..
_ Digplay Code
.LEG Dizplay Adr
v Digplay Abzolute Address
CLEX
b Oxs0
INC Oxa0
f ThY M A .
Main Menu
i Aszembly N
[Entry
Set Breakpoint
CLEX Fun Ta Cursar
ATX 080 Show Breakpoints
INC Oxs0
LDY  OxB0  Addess. \
JHR 0x010 Digplay Code poo-Un M
ATX Ux82  Display Adr op-Up Menu
= right mouse button
TSI‘:‘ Eﬁa } . Dizplay Abzolute Address (rig )

Figure 3-9. Assembly Component Main Menu and Associated Pop-up Menu

* Menu bar

— Address...— Opens a dialog box prompting for an address. Enter a
hexadecimal address to interpret and display the memory contents as
assembler instructions starting at the specified address.

— Display Code— Displays the machine code in front of each
disassembled instruction

— Display Address— Displays the location address at the beginning
of each disassembled instruction. If b@tsplay CodeandDisplay
Addressare selected at the same time, the absolute address is
displayed first, then the hexadecimal code, and finally the
disassembled instruction.

— Display Absolute Addres — Displays the absolute address at the
end of a disassembled branch instruction
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Pop-up menu

Set Breakpoint— Appears in the pop-up menu if no breakpoint is
set or a breakpoint is disabled. Sets a permanent breakpoint on the
instruction pointed at by the mouse cursor. When program execution
reaches this instruction, the program is halted and the current
program state is displayed in all component windows.

Delete Breakpoint— Appears in the pop-up menu for a pointed to
breakpoint that is set or disabled. Deletes a selected breakpoint

Enable Breakpoint— Appears in the pop-up menu if a breakpoint
is disabled. Enables a selected breakpoint

Disable Breakpoint— Appears in the pop-up menu if a breakpoint
is set. Disables a selected breakpoint

Runto Cursor — When selected, sets a temporary breakpoint at the
pointed to instruction and continues program execution. When
program execution reaches this instruction, the program is halted and
the current program state is displayed in all component windows.
Temporary breakpoints are removed automatically as soon as they
are reached.

NOTE: Ifthereis adisabled breakpoint at this same position, the temporary breakpoint
will also be disabled and the program will not halt.

MCUez HC0O5/HCO08 Debugger

Show Breakpoints— Opens th@&reakpoints Settingdialog box
and lists breakpoints defined in the application. Breakpoint
properties can be modified.

Address— Opens a dialog box prompting for an address. Enter a
hexadecimal address to interpret and display memory contents as
assembler instructions starting at the specified address.

Display Code— Displays the machine code in front of each
disassembled instruction

Display Address— Displays the location address at the beginning
of each disassembled instruction. If b@tsplay CodeandDisplay
Addressare selected, the absolute address is displayed first, then the
hexadecimal code, and finally the disassembled instruction.

Display Absolute Address— For a branch instruction, displays the
absolute address at the end of the disassembled instruction
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Component Windows

Point to an instruction in thAssemblycomponent window and drag and drop
it into theSourcecomponent window. The source component scrolls to the
source statement that generates this assembly instruction and highlights it.

Point to an instruction in the assembly component with the mouse cursor, click
and hold the left mouse button, press the L key, then release the L key and
mouse button. The code range in the source component is highlighted and the
associated information in the memory component is highlighted.

3.3.4 Register Component Window

The register component window displays the content of registers and status
register bits of the target processor. Register values are displayed in binary or
hexadecimal format. All values can be editéidure 3-10shows the register

component.

i RBeqgister

IS [=] E3

|HCOS
A
X
SE.
PC

|
m
n
0

141

P FF
Status | HINZC

Figure 3-10. Register Component Window

3.3.4.1 Status Register Bits

User’'s Manual

All status register bits that are set, are displayed black (or dark if user has
changed font color). All reset status register bits are displayed gray. A reset
status register bit is toggled by placing the mouse pointer on the bit, then double
clicking the left mouse button. Contents of registers that have changed since the
last display refresh are shown in red (except for status register bits) during
application execution.
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3.3.4.2 Editing Registers

Double clicking on a register opens an edit box over the register enabling
modification of the register value.

Press the Escape key (Esc) to retain the previous value of the register. Press the
Enter key or select outside the edited register to validate a new value and change
the register content.

If the Tab key is pressed, the register content is changed and validated, and the
next register value is selected for modification.

Click and hold the left mouse button and press the A key to view the source code
as well as the changed contents of the assembly and memory components. The
source component shows the source code located at the address stored in the
register. The assembly component shows the disassembled code starting at the
address stored in the register. The memory component dumps memory starting
at the address stored in the register.

3.3.4.3 Register Display Options Menu

TheRegister Display Optionsmenu Figure 3-11) provides the option to
display code in either binary or hexadecimal format.

Optionz... * Bin
v Hex

Figure 3-11. Register Display Options Menu

3.3.5 Memory Component Window

The memory component displays unstructured memory contents or memory
dumps (continuous memory words without distinction between variables).
Various word sizes (byte, word, double) and data formats (binary, octal,
hexadecimal, decimal, unsigned decimal) can be specified for the memory
display.
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To specify the start address for a memory dump, usadteess...menu

option. A memory area can be initialized with a fill pattern usind-the

Memory dialog box. An ASCIlI dump can be added/removed to the right side
of the window by checking/unchecking ASCII in tBesplay menu option. The
location address also can be added/removed on the left side of the window by
checking/uncheckingddressin theDisplay menu option.

NOTE: Memory values that have changed since the previous program halt are
displayed in red. If a memory item is edited or rewritten with the same value,
the memory item display remains black.

The object information bar contains the procedure or variable name, structure
field, and memory range matching the first selected memory Wogdre 3-12
shows theMemory component window.

i Memory M=] B3
b  89- 88 | Auto
oo0ge FF FF gFm ¢0 oo 3F Fo .. f.n. . =i
0090 FE CD E3 FE F5 7F 6F FF  ...... a. |
0098 F9 DF FF EF FF 3B EF D3 .....:..

oo&o C3 26 50 82 20 36 08 31 .&.. 6..
oo&as C4 50 08 04 00 61 CF 32 .P...a..
OOEO 50 40 70 45 00 85 42 21 .[EpH..B!
Q0ES 21 14 &8 FF 86 41 S0 44 ..... AT j

Figure 3-12. Memory Component Window

3.3.5.1 Memory Component Operations
Memory component operations are:

» Double click a memory position to edit it.
» Drag the mouse in the memory dump to select a memory range.

* Press and hold the left mouse button and press the A key to jump to a
memory address. The selected value is interpreted as an address. The
memory component dumps memory starting at this address.
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3.3.5.2 Memory Component Pop-up Menu

TheMemory component pop-up menki@ure 3-13 is displayed by placing
the cursor in thlemory component window and clicking the right mouse
button.

Word Size ¢
Format r
Mode ]
Dizplay »
Fill...
Address. .

Figure 3-13. Memory Component Pop-up Menu

Table 3-1defines options in thiklemory component pop-up menu.

Table 3-1. Memory Component Pop-up Menu

Menu Entry Description

Opens a submenu enabling the user to specify the display unit
Word Size size. The three available sizes are byte, word (= 2 bytes), and
longword (= 4 bytes).

Selects the format in which the items are to be displayed. Available
Format formats are hexadecimal, binary, octal, signed, and unsigned
decimal.

Opens a submenu enabling the user to toggle the display of

Display addresses and ASCII dump

Mode Switches between automatic, periodical, and frozen update mode.
(See 3.3.5.3 Memory Update Mode )

Opens a dialog box (Figure 3-14 ) and prompts for an address. The

Address... memory component dumps memory starting at the specified
address.

Fill Opens the Fill dialog (Figure 3-15) to fill a memory range with a bit

pattern
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Addresz:

Dizplay Address

¥ Hex Format

|8aF0

ak Cancel |

Help |

Figure 3-14. Memory Component Display Address

| | Auto
e

S ang A A A '|:|

goooosog -- -- —- -— —— -

Q0000310 A3 A3 A3 A3 AT . from Address IEDD e

0oooo0s1s A3 A5 A3 A3 A5 .

00000820 A3 AZ A3 A3 AT . to Address: |E!3IZI e

00000828 A3 AZ A3 A3 AF .

0ooooss0 A3 18 0& 30 70 Walle: I.-'1'-.3 hex

0oooosss 26 FY 20 EF 3D

ooooosdn 26 03 FF 08 51 | W Hex Format ITI Cancel |

ooooos4s FE 00 04 20 FO I ;I

ANNANSEN a8 AR FF 00 01 e et e =

Figure 3-15. Memory Component Fill Memory Dialog Box

Click OK in theFill Memory dialog to initialize all memory positions from
$800 to $830 with the value $A3.

NOTE: If Hex Format is checked, numbers and letters are considered to be

hexadecimal numbers. Otherwise, expressions can be typed and hex numbers

must be prefixed with Ox or $.
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3.3.5.3 Memory Update Mode

The memory component can be updated in three different modes:

1. Inautomatic mode (default), memory dump is updated when the target is
stopped.

2. In frozen mode, memory dump displayed in the memory component is
not updated when the target is stopped.

3. In periodical mode, memory dump is updated at regular time intervals
when the application is running. The default update rate is 1 second, but
it can be modified by steps up to 100 ms using the associated dialog box.

Update Rate |

Fiate: =100 me

ak. I Cancel |

Figure 3-16. Update Rate: Memory Component

NOTE: The periodic update mode available in thata or Memory component menu
is only available for MMDSO0508 using dual-port RAM and is only possible for
variables or memory positions located in the dual-port RAM area. Dual-port
RAM allows the user to specify the base address and enable real-time memory.
To enable dual port RAM, click on tMMDS0508 | Memory Map...menu
option. To specify the base address, enter the desired valueBageAddress
edit box. To enable real-time memory, chEolable. The real-time memory
size is 1 Kbyte.
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3.3.6 Data Component Window

Click to expand array

L

User’'s Manual

The data component contains the names, values, and types of variables. The
Data component window shows all variables present in the current source
module. Display formats, such as symbolic representation, (depending on the
variable types), as well as hexadecimal, octal, binary, signed, and unsigned
formats are selectable.

The object information bar contains the address and size of the selected
variable. It also contains the module name where the displayed variables are
defined, the display mode (automatic, frozen, etc.), and the display format
(symbolic, hex, bin, etc.).

Values can be edited by double clicking on a value or the line containing a value.
Arrays can be expanded by clicking on the plus (+) symbol preceding an array
name.Figure 3-17shows théata component window.

| |macrodem. dbg | Auto  |Symb | Global
coo 253 unsigned char -
coccl 221 unsimmed char
destinationl " oarray[15] of unsigned char —I
destinationz Toarray[1l5] of unsigned char
destinations " oarray[1l5] of unsigned char
destinationd "HpH" array[l15] of unsigmed char
sourcel "MCUezZ HCOS™ arravy[ll] of unsigned char
Iources "Azzemhler”™ array[l0] of unsigned char LI
L I o ] L1 o ISR [y ] R . | P |, [ F,

Figure 3-17. Data Component Window
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3.3.6.1 Expression Editor

To add an expression, double click a blank line in the data component to open
theExpression Editor dialog or point to a blank line, as shownkigure 3-18,
and right click to seleadd Expression...in the pop-up menu.

—IELE] =] k3
| |fibo. dbg | 2uto |Symb | Glob.
Ccounter 254 unsigned char
fiboCount -12803 int
i 221 unsigned char
1 239 unsigned char
fibl -Z053 int
fibz -1 int
fiba -9 int
Open Module...
T Add E:-:pressiu:un...k_ ~]
O zemn
£oom oLk
fibo
Earmat... k

Figure 3-18. Accessing the Expression Editor

Enter a logical or numerical expression in tbdit Expressionbox using ANSI
C syntax. This expression is a function of one or several variables from the
current data componeriigure 3-19shows the expression editor.
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i Data - O] x|

| |fibo.dbg | Auta |Symb | Glob.
Ccounter 254 unsigned char
fibaCount -12803 int
i 221 unsigned char
n 239 unsigned char
fibl -2053 int
fib2 -1 int
fiba -9 int
Edit Expression |
—

=
SIS fbreid =10 x]
fibao. dhg
EIE_' I Cancel |

Figure 3-19. Using the Edit Expression Box

Example: With two variablesvariable_1, variable_2;

Expression entered:
(variable_1<<variable_2)+ OxFF) <= 0x1000
will result as a Boolean type

Expression entered:
(variable_1>>~variable_2)* 0x1000
will result as an integer type

NOTE: ltis not possible to drag an expression defined with the expression editor.

Operations:

User’'s Manual

Double click a variable line to edit the value.

Click the plus and minus signs next to each variable to fold or unfold the
variable structure.

Double clicking a blank line opens the expression editor to insert an
expression in the data component.
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3.3.6.2 Data Component Pop-up Menus

Figure 3-20shows théata component pop-up menus. Notice that additional
options for the expression editor are displayed when pointing to a blank line or
an existing expression.

Open Module... Open Module... Open Module...
£00m jn Add Expreszion... Delete Exprezsion
£oom oLt i Edit Expreszion...
£oam in
Eormat... 3 Zoorm out Zoom jh
Zoom out
Mode... 3 Eormat... 3 -
Format... »
tode... r =
Mode... r

Figure 3-20. Data Component Pop-up Menus
Table 3-2identifies all data component operations.

Table 3-2. Data Component Pop-up Menu

Menu Entry Description
Opens a dialog that lists all source files bound to the application. The global variables
Open Module... from the selected module are displayed in the data component. This is only supported
when the component is in global scope mode.
Z00m In Expands the selected structure. For example, members of an array are displayed when
selecting an array hame and zooming in.
Zoom Out Returns to the previous level
Switches between Symbolic (display format depends on the variable type), Hex
Format... (hexadecimal), Oct (octal), Bin (binary), Dec (signed decimal), UDec (unsigned
decimal) display formats
Mode... Switches between automatic, periodical, locked, and frozen update modes
Appears only in the data pop-up menu when right clicking on an empty line. When
Add ! . .
. selected, a user-defined expression can be added in the data component through the
Expression... . . .
Edit Expression dialog.
. Appears only in the data pop-up menu when right clicking on a line containing a
Edit ' . : ; .
. user-defined expression. When selected, allows you to edit the pointed to user-defined
Expression... . . - .
expression through the Edit Expression dialog.
Delete Appears only in the pop-up menu when right clicking on a line containing a user-defined
Expression expression. When selected, it deletes the pointed to user-defined expression.
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3.3.6.3 Data Update Mode
The data component can be updated in three different modes:

1. Inautomatic mode (default), variables are updated when the target is
stopped. Variables from the currently executed module are displayed in
the data component.

2. Inlocked and frozen mode, variables from a specific module are
displayed in the data component. In locked mode, data component
variable values are updated when the target is stopped. In frozen mode,
variables are not updated when the target is stopped.

3. In periodical mode, variables are updated at regular time intervals when
the targetis running. The default update rate is 1 second. The update rate
can be modified in steps of up to 100 ms.

Update Rate |

Rate: *100 mz

ak. I Cancel |

Figure 3-21. Update Rate: Data Component

3.3.7 Command Line Component Window

MCUez commands are entered on the right side ofrthe terminal prompt in

the Command Line component window. To recall a command, use the up

arrow key, down arrow key, or special function key F3. The component
executes the command entered and displays results or error messages. The 10
previous commands can be recalled using the up or down arrow keys.
Commands are displayed in blue. Prompts and command responses are
displayed in black. Error messages are displayed in red.

Enterhelp at the command prompt to display a list of commands.
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NOTE: Memory ranges, addresses, and values can be dropped into the command line
component. Nothing can be dragged from the command line component. The
command line component accesses corresponding items of the current
command. Refer tBection 5. Command Referender detailed information
regarding MCUez commands.

Execute File

Copy
Paste

Figure 3-22. Command Line Component Menu

Table 3-3. Command Line Operations

Menu Entry

Description

Execute File

When selected, opens a dialog where the user can select a file
containing MCUez commands to be executed

Copy

Appears only in the pop-up menu when something is selected in
the command line component. When selected, copies the
selected text to the clipboard.

Paste

Appears only in the pop-up menu when something is stored in the
clipboard. When selected, the first line of text currently stored in
the clipboard is appended to the current command.

Selected text from the command line component can also be copied to the
clipboard using the standard window key combination CTRL + C.

The first line of text currently stored in the clipboard can be appended to the
current command using the standard window key combination CTRL + V.
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3.3.8 Module Component Window
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NOTE:

TheModule component window provides an overview of source modules used
to build the application. It displays all source files (source modules) bound to
the application. The module component displays all modules in the order they
appear in the absolute fileabg. Figure 3-23shows the module component.

i Module [_ O]

Figure 3-23. Module Component Window

Double clicking a module name forces all open windows to display information
about the module. The source component shows the module's source and the
data component displays the module's global variables.

The module component has no associated menu.
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4.2 Introduction

User’'s Manual

4.12.2
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This section provides procedures on:

Configuring the debugger

Configuring the debugger for use with various editors
Starting the debugger from the shell

Configuring a default layout

Loading, starting, and stopping an application
Defining and setting breakpoints

Stepping through code within an application

Working with variables

Working on registers

Accessing memory contents
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4.3 Configuring the MCUez Debugger

The debugger must be associated with a project directory to find all requested
configuration and component files.

The project (working) directory is defined in thecutools.infile located in the
windows® directory (for exampleC:\winnt). The working directory (including
path) is defined in the environment variaDkfaultDir  in the[Options ]
group orWorkDir in the[WorkingDirectory] group.

4.3.1 Configuring for Use with Editors

Perform the following steps to define an editor. Additional information about
theMCUez ShellandConfiguration settings are explained in tMCUez
Installation and Configuration User’'s ManyaWlotorola document order
number MCUEZINS/D.

1. Start theMCUez Shell

2. Click on theezMCU icon (first icon) in the shell. Théonfiguration
dialog is displayed.

Click Change ...to open theCurrent Configuration dialog.
Select thé&ditor tab.

In theEditor list box, select an editor.

o o~ W

For Codewright from Premia Corporation or WinEdit™, enter a
filename in theProject File edit box. Codewright project files have the
extensionpjt and WinEdit files have the extensiawpj. The editor
project file is created automatically in the project directory.

7. In theExecutableedit box, enter or browse to the editor's executable
file.
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4.4 Automating the MCUez Startup Process

Often the same tasks have to be performed after starting the debugger. Tasks
can be automated by writing a command file that contains all commands to be
executed after startup. Most target components will execute the command file
startup.cmdonce the target component is loaded and initialized. By inserting
the call command in the startup command file (for examgad, init.cmd), the
user-defined command filen{t.cmd also will be executed when the target
component is loaded.

Example ofstartup.cmdile:
call init.cmd

Example ofinit.cmdfile:
load fibo.abs
bs &main t

g

Theinit.cmdfile will load the applicatioriibo.abs then set a temporary
breakpoint at the start of the functiorain and start the application. The
application will then stop anain after executing the startup and initialization
code.

4.5 Configuring the Default Layout

The default layout is activated when the debugger is started. This layout is
defined in theproject.inifile located in the project directorigigure 4-1is an
example of groject.inifile.
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[DEFAULTS]

WindowO=Source 0 0 50 40
Windowl=Assembly 50 0 50 40
Window2=Register 50 40 50 30
Window3=Memory 50 70 50 30
Window4=Data 0 40 50 25
Window5=Command 0 65 50 20
Window6=Module 0 85 50 15
Target=ESL

MainFrame=149 54 752 583
[Motorola ESL]

ServerType=1

COMDEV=COM2
BAUDRATE=57600
SHOWPROT=0

Figure 4-1. Example of project.ini File

Elements of theroject.inifile:

» Target: Specifiesthe default target component used when starting the
debugger, for examplearget=ESL

* Layout: Specifies a default layout file for component windows, for
exampleLayout=mylayout.hwl . Layout files are created by
selecting th&Vindow | Layout | Storemenu option in the debugger.

NOTE: The complete path to the layout file must be specified if the file is not stored in
the project directory.

NOTE: Other elements of the project.ini file are defined automatically and written to
the file after performing operations such as using the mouse to resize windows
or entering information in dialog boxes.

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA Operating Procedures 75



Operating Procedures

4.6 Loading an Application

Follow these steps to load an application:

1. Selectioad in the target menu (for example, MMDS0508) to open the
Load Executable Filedialog box Figure 4-2). The target menu is
located between thierun andComponentmenus.

2. Select an application (for exampii®o.abg.

3. Click OK to close the dialog box and load the application into the
debugger.

Load Executable File

Logkin: |23 hol5

Fibarnain. abs
Fiboorg. abs
Fiboorg2. abes

M acrodem. abs

File narme: IFiI:u:u.aI:us Open I
Filez of twpe: IE:-:ecutaI:uIes [*.ab=] j Caricel |

" Load Options

% Load Code + Symbaolz € Load Symbolz only ¢ Load Code only

Figure 4-2. Load Executable File Dialog Box

Figure 4-3illustrates an executable file loaded in the debugger. The source
component displays the source from the module containing the entry point for
the application. The highlighted statement is the entry point.

The assembly component contains the corresponding disassembled code. The
highlighted statement is the entry point from the application. The code is
disassembled directly from the target board memory.
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The global data component contains the list of global variables defined in the
module containing the application entry point.

The PC (program counter) in the register component is initialized with the PC
value from the application entry point.

e, s |
Fle Veiw Bun MMDSOS02 Component ‘Window Help
1
i Source =[50 T - (ol ]|
C:AMCUEZADEM O \he05\iba, DEG Entry
Al == ﬂ
CLEX
; imitialize Stac 5TX OxE0
INC Ox&0
_l LI 0xE0
nain: CLRX ; FEFEAT TIR 0x0100
3TX COUNECEr - aTX 0xE2
e tle 3Tk Ox&l
ll‘_i Ld ¥ 1R Pk ll
= Data -Flm i Registe -F]E
fibo.dbg Auto [Symb | Glob. | | [HCOS
counter 254 unzigned char ﬂ & lE
tiboCount -12603 int * [0 sp| FF
| 22l wnaigned char SR [EA Status |HINZC
n 239 wnaigned char :I pc [ 141
i Command M= E3
- j ko
1
FLJ0000 00 00 OO0 OO OO LF 00 00 .evcvaas ﬂ
— Qo0 08 0% 00 OO OC O@» OE OF
i Module BB 5510 10 11 00 60 00 82 80 00
£ibo. dby DOLE 06 AS 07 AC 00 00 00 1F ........
QD20 4D 43 55 65 SA 20 48 43 MNCUeI HC :I
AANS 9N 3 AN A1 e RS S £T N Ramaw
Fiox Help, prezs F1 [115200 |Backgd |Dizamed  |MEBHCOSPAA/4/T | Target Reset caused Stop V-

Figure 4-3. Loading an Application
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4.7 Starting an Application

The two ways to start an application are:

1. Select th&kun| Start/Continue menu option.
2. Click theStart/Continue button in the MCUez toolbe - |

The messagBRUNNINGN the status bar indicates that the application is
running.

The application will continue until:

1. Itis manually halted.
2. A breakpoint has been reached.

3. An exception has been detected.

4.8 Stopping an Application

User’'s Manual

The two ways to stop an application are:

1. ChoosdRrun | Halt.

2. Click on theHalt button in the MCUez toolba|i|
HALTEDs displayed in the status bar to indicate that program execution
has stopped.

The highlighted line in the source component is the source statement at which
the program was stopped (for example, the next statement that will be
executed).

The highlighted line in the assembly component is the assembler statement at
which the program was stopped (for example, the next assembler instruction
that will be executed).

The data component displays the names and values of global variables defined
in the currently executed module. The name of the module is specified in the
data component information bar.
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4.9 Breakpoints

Breakpoints are control points associated with a program counter (PC) value
(for instance, program execution is stopped as soon as the PC reaches the value
defined in a breakpoint). The MCUez debugger supports different types of
breakpoints:

* Run-to-cursor breakpoints (temporary breakpoints), which are deleted
as soon as they are reached. This type of breakpoint is activated the next
time the corresponding instruction is executed.

» Set breakpoints (permanent breakpoints), which remain active until the
user deletes them. This type of breakpoint will be activated each time the
corresponding instruction is executed.

Breakpoints can be set in either a source or assembly compeigene 4-4
shows theéBreakpoints Settingdialog window.

I Source N[=] i Azzembly

\C:AMCUEZADEMOYhe05 ko DRG [Fibonacci
CLR  £ibl+l : f£ikl = 0 CLE  Ox&6
AN H B e akpoints Setting |
1417 S S —

A
A
L e SR U0, fibo.dba Fi il
CLR £ 108; fibo.dbg Fibonacci+8 ( E: T
T 1104 fibo.dbg Fibonacci+10 ;D P
P LDa #.
h 5TA £
< |
|
— Breakpoint :
counter
£iboCoumt .-“-‘-.ddress:lﬂ][l [" Disable
i ¥ Hex famat [T Temporary
I}__ Mame : Fibonacc
—— bdd | Delte | Ui | ok | Cancel | Hebp
FINNING
Breaknoint
Figure 4-4. Breakpoints Setting Dialog Window
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TheBreakpoint Setting dialog consists of:

A list box which displays a list of currently defined breakpoints

Breakpoint: group box which displays the address of the currently
selected breakpoint, name of executable file, name of procedure in which
the breakpoint has been set, the state of the breakpoint (disable or not)
and type of breakpoint (temporary or permanent).

Add button: Adds a new breakpoint at the address specified in the
Address edit box

Deletebutton: ClickDeleteto remove the currently selected breakpoint.
Update button: Updates changes made to an existing breakpoint

OK button: ClickOK to accept all modifications.

Cancelbutton: ClickCancelto retain all previous settings.

Help button: ClickHelp to open the help file and associated information.

The list box allows multiple consecutive breakpoints to be selected. Select a
breakpoint, then hold the Shift key, and select another breakpoint.

Select multiple non-consecutive breakpoints by selecting a breakpoint, then
holding the control (Ctrl) key, and selecting other breakpoints.

When selecting multiple breakpoints, the name of the grouBhbeakpoint:
changes t&elected breakpointsand the associated contrélddress (hex)
andName: are disabled.

4.9.1 Breakpoint Symbols

A temporary breakpoint has this symbc -[::I

A permanent breakpoint has this symb—H .

A disabled breakpoint has this symbcm-gz-g
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4.9.2 ldentifying All Positions to Define a Breakpoint

Some compound statements (a statement that can be split into several base
instructions) can be generated when using a high level language. The debugger
helps detect all positions where a breakpoint can be set when these steps are
followed:

1. Right click in the source component to display the source pop-up menu.

2. SelecMarks from the pop-up menu. All statements where a breakpoint
can be set are identified by a special m4 <. .FSgere 4-5.

3. Toremove the breakpoint marks, right click in the source component and
uncheckMarks.

i Source M=l BT || | A2zembly _ O] =]

|CAMCUEZANDEMOShel5fibo. DEG [Fibonacci

o Mo = ﬂ
CLE 14l

n
o

CLE fibl+l ; £fibl

: CLR  fibl N CLE  0x85
IDA  n LDA  0x84
H] §TA  fibo+l ; fibo = n - 5TA  Ox34
CLR  fiho ~3{CLR  Ox83
p IDA  #1 LDA  #0x01
. 5TA  fib2+l ; fibZ =1 M 5TA  0x88
< | v CLE  0x&7 =

Figure 4-5. Identifying Breakpoint Positions
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4.9.3 Defining a Breakpoint
The debugger provides two ways to define a breakpoint:

1. Using the pop-up menu:

— Point at a statement in ti8ourceor Assemblycomponent window
and click the right mouse button to display the pop-up menu.

— SelectSet BreakPointor Run to Cursor from the pop-up menu. A
breakpoint mark is displayed in front of the selected statement.
2. Using the keyboard:

— Point at a statement in tl8ourceor Assemblycomponent window,
hold the left mouse button, and press the P key for a permanent
breakpoint or T for a temporary breakpoint.

— A breakpoint mark is displayed in front of the selected statement.

Once a breakpoint has been defined, program execution can continue. The
application stops before executing the statement. Permanent breakpoints remain
active until they are disabled or deleted.

4.9.4 Deleting a Breakpoint
The debugger provides four ways to delete a breakpoint:

1. UsingDelete Breakpointfrom pop-up menu:

— In the source or assembly component, point at a statement where a
breakpoint has been defined and right click.

— SelectDelete Breakpointfrom the pop-up menu.

2. Using the keyboard:

— In the source or assembly component, point at a statement where a
breakpoint has been defined, hold down the left mouse button, and
press the D key.
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3. SelectShow Breakpoints...from Sourceor Assemblypop-up menu:

Place the mouse pointer in the source or assembly component
window and right click.

SelectShow Breakpointsfrom the pop-up menu. THareakpoints
Setting dialog is displayed.

In the list of defined breakpoints, select the breakpoint to delete.

Click Delete The selected breakpoint is removed from the list of
defined breakpoints.

Click OK to close thdBreakpoints Settingdialog box.

4. SelecRun | Breakpoints ..:

4.9.5 Breakpoints Menu

ChooseRun | Breakpoints ...TheBreakpoints Settingdialog is
displayed.

Select the breakpoint to delete.
Click Delete
Click OK to close thdBreakpoints Settingdialog box.

Figure 4-6 shows the breakpoint options in the pop-up menu.

MCUez HC0O5/HCO08 Debugger

Set Breakpaint
Fun To Cursor
Show Breakpoints

Open Module...

Find...

M arkz

Figure 4-6. Breakpoints
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Table 4-1defines all breakpoint menu options in the pop-up menu.

Table 4-1. Breakpoint Pop-Up Menu Definitions

Menu Entry Description

Set Breakpoint Selects the permanent breakpoint option

When selected, sets a temporary breakpoint at the nearest
code position and continues execution of the program
immediately. If a disabled breakpoint is at this position, the
temporary breakpoint will also be disabled and the program
will not halt. Temporary breakpoints are removed
automatically when they are reached.

Run To Cursor

Opens the Breakpoints Setting dialog box and allows the
Show Breakpoints user to consult the list of breakpoints defined in the
application and to modify their properties

Toggles the display of source positions where breakpoints
Marks may be set. If this switch is on, source positions are marked
by upside down check marks.

NOTE: If some statements do not show marks although the mark display is switched on,
the following may be at fault:

* The statement did not produce code due to compiler optimization.

* The entire procedure or section is not linked in the application because
of smart linking.
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4.10 Stepping in the Application

The debugger provides stepping functions at the assembler level. Implementing
stepping functions is described in the following subsections.

4.10.1 Stepping on Assembly Level
The debugger provides two ways of stepping to the next assembler instruction:

1. SeleciRun | Assembly Step
2. Click theAssembly Stepbutton on the toolbar|i| .

The messagd,RACEDIn the status line indicates that the application is
stopped by an assembly step function. The application stops at the next
assembler instruction.

The display in the source component is always synchronized with the display in
the assembly component. The highlighted instruction in the source component
is the source instruction that has generated the highlighted instruction in the
assembly component.

Elements displayed in red in the register, memory, or data components are
values that have changed during execution of the assembly instruction.

4.10.2 Stepping Over a Function Call (Flat Step)
The debugger provides two ways of stepping over a function call:

1. SeleciRun | Step Over
2. Click theStep Overbutton on the tool b@ .

The messageSTEPPED OVERn the status line indicates that the application

is stopped by a step over function. If the application was stopped previously on
afunction invocation (a JSR (jump to subroutine) or BSR (branch to subroutine)
instruction), aStep Overstops the application on the source instruction
following the function invocation.
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Elements displayed in red in the register, memory, or data components are
values that have changed when $tep Overfunction was invoked.

4.11 Working with Variables

The following sections describe how to work with variables in the debugger.

4.11.1 Displaying Global Variables from a Module

The debugger provides two ways to view a list of global variables defined in a
module:

1. Using drag and drop:
— Drag a module name from the module component to a data
component.
2. Using pop-up menu:
Place the mouse pointer in the data component and right click.

— SelecOpen Modulein the pop-up menu. A dialog box that contains
the list of all modules used to build the application opens.

— Double click on a module name.

The data component displays the list of global variables and their values that are
defined in the selected module.
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4.11.2 Changing the Variable Value Display Format

The debugger can display variable values in different formatsk-dimeat
entry in the pop-up menu provides several options. The selected format affects
all data component variables. Sksble 4-2

Table 4-2. Changing the Variable Value Display Format

Menu Entry Description

Hex Variable values are displayed in hexadecimal format.
Oct Values are displayed in octal format.

Dec Values are displayed in signed decimal format.
UDec Values are displayed in unsigned decimal format.
Bin Values are displayed in binary format.

Displayed format depends on the variable type.

Values for character variables are displayed in ASCII character and

Symbolic decimal format.

Values for other variables are displayed in signed or unsigned
decimal format depending on the variable being signed or not.

4.11.3 Modifying a Variable Value

The debugger allows variable values to be changed. Double click on a variable.
The current value is highlighted and can be editegufe 4-7).

i Data M [=] E3
| |fibo. dbg | Ao |Symb | Global
counter E unsigned char =
fiboCount 1 int
i 2 unsigned char
1 1 unsigned char
fibl 0 int
fibZz 1l int
fiba 1 int LI

Figure 4-7. Modifying a Variable Value
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The following procedure describes how to modify a variable value:

1. Formats for the input value follow the rule for ANSI C constant values.
Values are prefixed b@x for a hexadecimal value @ for octal values.
All other values are treated as decimal values. For example, if the data
componentis in decimal format and the variable input value is 0x20, then
the variable is initialized with 32. If a variable input value is 020, the
variable is initialized with 16.

2. Torestore the previous value, press the escape (Esc) key or select another
variable.

3. To validate the new value, press either the Enter key or Tab key.

4. If an input value has been validated by pressing the Tab key, the next
variable value in the component is highlighted automatically.

4.11.4 Displaying an Allocated Variable Address

The debugger displays the start address and variable size in the data information
bar when a variable name is clicked.

4.11.5 Loading an Address Register with a Variable Address

To load a register with the address of a variable, drag a variable name from the
data component to the register component. The destination register is updated
with the start address of the selected variable.

4.12 Working with Registers

The following sections describe how to work with registers.
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4.12.1 Changing the Register Display Format

The debugger allows the register content to be displayed in hexadecimal or
binary format. To do so:

1. Right click in the register component to display the pop-up menu.
2. ChooseOptions ...

3. Select either binary or hexadecimal format.

4.12.2 Modifying the Content of an Index or Accumulator Register

The following procedure describes how to modify the content of an index or
accumulator register. The register window changes to reflect the MCU used in
the system.

1. Double click on a register. The current register content is highlighted
(Figure 4-8) and can be edited.

il Reqizter M=l E3
[HCOS |

a |

x |z sp|

SR |ES  Status | HINC

PC | 141

Figure 4-8. Modifying the Content of an Index
or Accumulator Register

2. The format of the input value depends on the format selected for the
register component. If the format is hex, the input value is treated as a hex
value. If the input value is 10, the variable will be seix¢t0 = 16

3. To restore the previous register content, press the Esc key.

4. Tovalidate the input value, press either the Enter key or Tab key or select
another register.

5. Ifaninputvalue has been validated by pressing the Tab key, the content
of the next register is highlighted automatically.
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4.12.3 Modifying Bit Register Contents

In a bit register, each bit has a specific meaning, for example, a status register
(SR) or condition code register (CCR) bit from a processor. Mnemonic
characters for bits set to 1 (one) are displayed in black. Mnemonic characters
for bits that are reset to O (zero) are displayed in grey. Single bits inside the bit
register are toggled by double clicking on the corresponding mnemonic
character.

4.12.4 Retrieving a Memory Dump Starting at a Register-Indicated Address

The MCUez debugger provides two ways to dump the memory starting at the
address a register is pointing to:

1. Using drag and drop:

— Drag a register from the register component to the memory
component.
2. SelectAddress...menu entry:

— Right click in the memory component to display the pop-up menu.
— SelectAddress ...to open théVlemory dialog box.

— Enter the register content in tAddress: field and selecOK to
close the dialog box.

= Hemony O] =]
| | At
ooooosAD 20 13 FC O3 02 C3 00 01 o...... ﬂ

noom Display Address | x|
ooom
oaom

o001 Address: IE b

ooom

oooot v Hex Format ] 4 Cancel | Help |
ooom
QO0OQ0BED -= == == == == == == == —mm—————

QO0QOBER -- —— ——= —= == —— —— —— ;I

Figure 4-9. Choosing a Memory Address
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The memory component scrolls until it reaches the address specified in the
dialog box. This feature allows the user to display a memory dump from the
application stack.

NOTE: If Hex Formatis checked, numbers and letters are treated as hexadecimal
numbers. Otherwise, expressions can be typed and hex numbers should be
prefixed withOx or $.

4.13 Working with Memory

These sections describe how to work with and modify memory content.

4.13.1 Changing the Memory Display Format

The debugger allows the user to define the format to use in the memory
component. Th&ormat menu entry in thélemory component pop-up menu
provides several option$able 4-3defines the format options.

Table 4-3. Memory Display Format Options

Menu Entry Description
Hex Memory dump is displayed in hexadecimal format.
Dec Memory dump is displayed in signed decimal format.
UDec Memory dump is displayed in unsigned decimal format.
Oct Memory dump is displayed in octal format.
Bin Memory dump is displayed in binary format.
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4.13.2 Modifying Memory Address Content
The debugger allows the content of a memory address to be changed. To do so:
1. Double click the memory location to be modified. The content of the
memory location is highlighted and can be edited.

2. The format for the input value depends on the format selected for the
memory component. If the format is hex, the input value is treated as a
hex value. For example, if the input value is 10, the memory location will
be set to 0x10 = 16.

3. To restore the previous memory value, press Esc.

4. To validate the new value, press Enter or Tab, or select another memory
position.

5. Once avalue has been allocated to a memory word, it is validated and the
next memory address is selected automatically.

User's Manual MCUez HC0O5/HCO08 Debugger

92 Operating Procedures MOTOROLA



User’'s Manual — MCUez HCO5/HCO08 Debugger

5.1 Contents

5.2

5.3

5.3.1
5.3.2
5.3.3

5.4

5.5

5.5.1
5.5.2
5.5.3
554

5.6
5.7
5.8
5.9

MCUez HC0O5/HCO08 Debugger

Section 5. Command Reference

Introduction. . ... ... . 94
List of Available Commands . ........... ... ... . . . 95
Kernel Commands . . ........... . i 95
TargetCommands . . ... 96
ComponentCommands . ... 97
Definition of Terms. . . .. ... .. 98
EXPresSSIONS . . . oo 99
Expression Definition inEBNF. . ........................ 100
SemMaNtiCS . . . . 101
Scope Examples. . ... . 101
Constant Standard Notation. . ........................... 102
Kernel Commands .............. i 103
Target Commands. . . ...ttt e 118
Component Commands. . . ...ttt 155
Command Files. . ... . 181

User's Manual

MOTOROLA

Command Reference 93



Command Reference

5.2 Introduction

User’'s Manual

This section provides a detailed list of all MCUez debugger commands. All
commands and component names are case insensitive. The EBNF (Extended
Backus-Naur Form) command syntax is:

[<component name> [:<component number> ] <] <command>
wherecomponent name is the name of the component window.

Thecomponent number isthe number of the component. This number does
not exist in the component window title if only one component of this type is
open. When two instances of the data component are open, each data
component is titled numerically aslata:1 andData:2 . A number is
automatically associated with a component if more than one instance of the
component exists.

The redirect left symbol (<) redirects a command to a specific component.
Some commands are valid for several or all components. If the command is not
redirected to a specific component, all concerned components will be affected.
Also, a mismatch could occur due to the fact that command parameters could
differ from one component to another for the same command name.

MCUez HC0O5/HCO08 Debugger
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5.3 List of Available Commands

This section lists and defines each available MCUez debugger command.

5.3.1 Kernel Commands

Kernel commands are used to build command files. Therefore, they can be used
only in an MCUez command file. The command line component accepts one
command at a time. Itis possible to build powerful programs, combining kernel

commands with target commands and component commands.

Command Syntax
AT time
ELSE

ELSEIF condition

ENDFOCUS
ENDFOR
ENDIF
ENDWHILE

FOCUS componentName

FOR|[variable =]Jrange
[“’H Step]

GOTO label

GOTOIF condition Label

IF condition
REPEAT
RETURN

UNTIL condition
WAIT [time] [;s]
WHILE condition

MCUez HC0O5/HCO08 Debugger

Short Description
Sets a time condition for a command execution

Alternate operation associated
with [F command

Alternate conditional operation associated
with IF

Resets the current focus (F8@CUSommand)
Exits aFORloop

Exits anlF condition

Exits aWHILE loop

Sets the focus on a specified component

loopinstruction

Unconditional branch to a label in a
command file

Conditional branch to a label in a command file
Conditional execution
REPEAToop instruction
Returns from £ALL command
Condition of aREPEATIoop

Command file execution pause

WHILE loop instruction
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5.3.2 Target Commands

Target commands are used to monitor the MCUez target execution. Target
input/output files, target execution control, direct memory editing, breakpoint
management, and CPU register setup are handled by these commands. Target

User’'s Manual

commands are executed independent of open components.

Command Syntax
BC <address | * >
BD
BS <address> [P | T]
CALL [filename] [;C] [;NL]
CD [path]
CF [filename] [;C] [;NL]

CR [filename][;A]
DASM [address|range][;0BJ]

DB [address|range]
DEFINE symbol [=]

DL [address|range]
DW [address | range]
G [address]

LF [filename][;A]

LOG type [] state {[,]
type [=] state}

LS [symbol | *][;(C | S)]
MEM

MS range list

NB [base]

NOCR

NOLF

P [address]

RD [list | *]

RS register[=]value
{[.Iregister[=]value}

S

Short Description

Deletes a breakpoint

Displays a list of all breakpoint

Sets a breakpoint

Executes a command file

Changes the current working directory
Executes a command file

Opens a record file

Disassembles

Displays memory bytes

Defines a user symbol expression
Displays memory bytes as longwords
Displays memory bytes as words

Starts execution of the loaded application
Opens a log file

Setsoptionsforthelogfile

Displays the list of symbols

Displays the memory map

Sets memory bytes

Sets the base for arithmetic operations
Closes the record file

Closes the log file

Single assembly steps into the program
Displays content of registers
Setsaregister

Stops application execution

MCUez HC0O5/HCO08 Debugger
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SAVE range filename
[offset][;A]

SREC filename [offset]

T [address][,count]
UNDEF symbol | *
WB range list
WL range list
WW range list

5.3.3 Component Commands

Command Reference
List of Available Commands

Short Description

Savesamemory blockin S-record format

Loads a memory block in S-record format
Traces instructions at specified address
Undefines a user symbol

Writes bytes

Writes longwords

Writes words

Component commands monitor the debugger environment, component

windows, component window layouts, and load component windows and user

applications.

Command Syntax

ACTIVATE <component name>
ATTRIBUTES list

AUTOSIZE on|off

BCKCOLOR color

CLOSE <component name> | *
E <expression> [;(O|D|X|C|B)]
FILL <range> <value>

FIND <string> [;B] [;MC] [;WW]
FONT ‘fontName’ [size][color]
HELP

LOAD applicationName
OPEN <component name>
[x y width height][;i|;max]
SLAY <filename>

SMEM range

SMOD module

SPC address

SPROC level

MCUez HC0O5/HCO08 Debugger

Short Description

Activates a component window

Sets up display inside component
Autosizes windows in main window
Sets the background color

Closes a component

Evaluates a given expression

Fills a memory range with a value
Finds and highlights a pattern

Sets text font

Displays a list of available commands

Loads user’s application

Opensacomponentwindow

Saves the general window layout
Shows a memory range

Shows a module

Shows specified address in window

Shows information associated with
procedure

User's Manual
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Command Syntax Short Description
UPDATERATE rate Sets the data update mode
VER Displays version number of

components and MCUez
ZOOM <address in | out> Zooms in/out on an array

5.4 Definition of Terms

A definition and explanation of how certain words are used in command syntax
descriptions follow.

address— A number matching a memory address. This number can be
specified in the ANSI C format (for instanc®x for hexadecimal value, O for
octal) or in the MCUez assembler format ($ for hexadecimal, @ for octal, % for
binary).

Example: 255, 0377, OxFF, $FF

NOTE: addresscan also be an “expression” if “constant address” is not specifically
mentioned in the command description. An “expression” can be: Global
application variables, 1/O register definitions defineddBFAULT.REG
definitions in the command line, and numerical constants.

Example: DEFINE IO_PORT = 0x210
WB IO_PORT OxFF

range— A composition of two addresses that define a memory address range.
The syntax is shown as:

address..address
or
address, size

wheresize is an ANSI format numerical constant.

Example:
Ox2F00..0x2FFF

Refers to a memory range startin@a?2FOQOand ending aDx2FFF
(256 bytes)

Example:
0x2F00,256
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Command Reference
Expressions

Refers to a memory range startingdaRFO00 , which is 256 bytes wide.
Both previous examples are equivalent.

filename— A DOS filename and path that identifies a file and its location. The
command interpreter does not assume the filename extension. Use backslash (\)
or slash (/) as a directory delimiter. The parser is case insensitive. If no path is
specified, it looks for the file or writes the file into the current project directory.

For example, when no path is specified, the default directory is the project
directory.

component— Name of a component window

Example:
Memory

Many commands accept expressions as parameters. Expression syntax and
semantics are described here.

MCUez HC0O5/HCO08 Debugger User’s Manual
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5.5.1 Expression Definition in EBNF

Example:

expression = lorExpr
lorExpr = landExpr {"||" landExpr} // logical OR
landExpr = orExpr {"&&" orExpr} /l'logical AND
orExpr = xorExpr {"|" xorExpr} /I bitwise OR
XOrExpr = andExpr {"" andExpr} // bitwise XOR
andExpr = eqExpr {"&" eqExpr} I/ bitwise AND
egExpr = relExpr {("=="| "I=") relExpr}
relExpr = shiftExpr {("<" | ">" | "<=" | ">=") shiftExpr}
shiftExpr = addExpr {("<<" | ">>") addExpr}
addExpr = mulExpr {("+" | "-") mulExpr}
MulExpr = castExpr {("™" | "/" | "%") castExpr
castExpr =["~"|"I"|"+"|"-" ] parenExpr
parenExpr ="(" expression")"

| cObject

| symbol

| register

| variable

| string

| number
symbol  defined with the DEFINE command

register =I10Reg

variable = ObjectReg

ObjectReg =["OBJPOOL::"] ObjectSpec
ObjectSpec = ObjectName ["." FieldName].
ObjectName = ident [*:" IndeXx].

FieldName = IdentNum ([".." IdentNum] | ["." Size]).

IdentNum  =ident | "#" HexNumber.

Size ="B"|"W"|"L".

ident is an identifier as defined in ANSI C

IOReg =["IOREG::"] group | regName

group Refer to the Motorola I/O register file definition

in Appendix A. Register Description File
regName Refer to the Motorola register name definition
in Appendix A. Register Description File

itemName = module |[[module] ":"] procedure |
[[module] ™:" [procedure] ":"] variable

variable =ident{"." ident | number}

module = ident ["." extension]

procedure =ident

extension is an identifier as defined in ANSI-C
number is a number as defined in ANSI-C
ident is an identifier as defined in ANSI-C

Module names can have an extension. If no extension is specified, the parser
will look for the first module that has the same name (without extension).
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5.5.2 Semantics

A scope represents either a module or procedure. A scope is recognized by the
presence of the double colon which terminates the scope. If the scope
identification contains at least one colon, itis assumed to represent a procedure;
otherwise, it represents a module.

Empty module or procedure names represent the current module or procedure,
respectively. The current procedure is the procedure that the program counter
of the debugger points to. The current module is the module that contains the

current procedure.

Items are identified as absolute or relative, corresponding to the presence or
absence of a scope.

An item is identified as absolute by specifying its scope, for instance, the
module and/or procedure where the item is located.

An item is identified as relative if a scope is omitted. In this case, the item is
assumed to be located in the current procedure.

5.5.3 Scope Examples

fibo.dbg:Fibonacci:fibl Matches the local variabfol of the
procedurd=ibonacci  in the module
fibo.dbg

‘main Matches the procedureain inthe current
module

startl2.c:_Startup Matches the procedureStartup in the

modulestartl2.c

..counter Matches the global variabtmunter of
the current module

‘Fibonacci:fibl Matches the local variabféol of the
procedurd-ibonacci  of the current
module

fibo.dbg::counter Matches the global variabtmunter of

the moduldibo
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fibl Matches the local variable of the current
procedure or a global variable of any
module

startupData.flags Matches the field flags of the local or

global variablestartupData  (whichisa
structure) of the current module or
procedure

5.5.4 Constant Standard Notation

Inside an expression, the ANSI C standard notation for constant is supported.
This means that independent of the current number base, hexadecimal or octal
constants can be specified using standard ANSI C notation.

Example: Notation Meaning
0x---- Hexadecimal constant
0---- Octal constant

Similarly, the assembler notation for constant is supported. This means that
independent of the current number base, hexadecimal, octal, or binary constants
can be specified using the assembler prefixes.

Example: Notation Meaning
$---- Hexadecimal constant
@ Octal constant
% Binary constant

When the default number base is 16, constants starting with adetBeIC, D,
E, orF must be prefixed b§x or$. Otherwise, the command line detects a
symbol and not a number.

Example: Notation Meaning
5AFD Hexadecimal consta®5AFD
AFD Symbol name
$AFD Hexadecimal constant
User's Manual MCUez HC0O5/HCO08 Debugger
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5.6 Kernel Commands

Kernel commands are commands that build command programs. They are used
as a command line component in an MCUez debugger command file. Each
command line component accepts one command at a time. The user can build
programs and combine kernel, base, common, and component-specific
commands.

AT
Short description:
Time delay for executing a command in a command file
Syntax:
At <time>
Argument:
time Expression interpreted in milliseconds
Description:
The AT command temporarily suspends a command from executing for a
specified delay in milliseconds. The delay is measured from the time the
command file is started. In the event that command files are chained (one
calling another), the delay is measured from the time the first command file
is started. This command can be executed only from a command file. The
time specified is relative to the start of the command file.
Example:
AT 10 OPEN Command
This command opens a command line component 10 ms after execution of
the command file.
MCUez HC0O5/HCO08 Debugger User’s Manual
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CALL
Short description:
Executes a command file
Syntax:
CALL [FileName] [;C][;NL]
Description:
The CALL command is an alias of tliF command. Refer to tHeF
command irb.3.2 Target Commanddor a description and examples.
DEFINE

User’'s Manual

Short description:

Defines a user symbol

Syntax:
DEFINE symbol [=] expression

Arguments:

symbol User-defined name

expression User-defined expression assigned to symbol name
Description:

The DEFINE command creates a symbol and associates the value of an
expression with the symbol. Arithmetic expressions are evaluated when the
command is interpreted. The symbol represents the expression until the
symbol is redefined or undefined using tiBlDEFcommand. A symbol is a
maximum of 31 text characters. In a command line, all symbol occurrences
(after the command name) are substituted by their values before processing.
A symbol cannot represent a command name. A symbol definition precedes
(and therefore conceals) a program variable with the same name. Defined
symbols remain valid when a new application is loaded.

Use this command to assign meaningful names to expressions that are used
in other commands. This increases the readability of command files and
avoids re-evaluation of complex expressions. An application variable or I/0O
register can be overwritten withDEFINE command.
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Example:

DEFINE addr $1000
DEFINE limit = addr + 15

Firstaddr is defined as a constant equivalen$1®00 . Thenlimit is
defined and affected with the valugL000 + 15 ). Define a symbol (on
the command line) using tH2EFINE command. The symbol defined in the
application is not accessible until GNDEHRs issued on the symbol name.

Example:

/* Define symbol testCase */

DEFINE testCase = $800

/* Display value stored at address $800 */
DB testCase

/* Undefine symbol testCase */

UNDEF testCase

ELSE
Short description:

Alternate operation associated wikh command

Syntax:
ELSE

Description:
The ELSE keyword is associated with thie command.

ELSEIF
Short description:

Alternate conditonal operation associated Withcommand

Syntax:
ELSEIF condition

Argument:
condition Defined as in C language syntax

Description:
TheELSEIF keyword is associated with tiié command.

MCUez HC0O5/HCO08 Debugger User’s Manual
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ENDFOCUS
Short description:
Resets the current focus (refeR@CUS command)
Syntax:
ENDFOCUS
Description:
TheENDFOCUSommand resets the current focus. It is associated with the
FOCUSommand. The following commands are broadcast to all currently
open components. This command is only valid in a command file.
Example:
FOCUS Assembly
ATTRIBUTES code on
ENDFOCUS
FOCUS Source
ATTRIBUTES marks on
ENDFOCUS
The ATTRIBUTEScommand is first redirected to the assembly component
by theFOCUS Assembly command. The code is displayed next to
assembly instructions. Then the assembly component is released by the
ENDFOCU8ommand and the secoAd TRIBUTEScommand is redirected
to the source component by tR®CUS Source command. Marks are
displayed in the source window.
User's Manual MCUez HC0O5/HCO08 Debugger

106 Command Reference MOTOROLA



Command Reference
Kernel Commands

ENDFOR

Short description:
End of aFORloop

Syntax:
ENDFOR

Description:

TheENDFOReyword is associated with tH®ORcommand and terminates
aFORIoop.

ENDIF

Short description:
End of anlF condition

Syntax:
ENDIF

Description:

The ENDIF keyword is associated with tile command and terminates a
conditional block.

ENDWHILE

Short description:
End of awHILEloop

Syntax:
ENDWHILE

Description:

The ENDWHILEkeyword is associated with tNéHILE command and
terminates &VHILE loop.
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FOCUS

User’'s Manual

Short description:

Sets the focus on a specified component

Syntax:

FOCUS component
Argument:

component Component window
Description:

TheFOCUSommand sets the given component window as the destination
for all subsequent commands up to the EXDFOCUSommand. The

focus command eliminates having to repeatedly specify the same command
redirection, especially in the case where command files are edited manually.
It is not possible to visually notice that a component is the focus for
commands. Use th&CTIVATE command to activate a component window.
This command is valid only in a command file.

Example:

FOCUS Assembly
ATTRIBUTES code on
ENDFOCUS

FOCUS Source
ATTRIBUTES marks on
ENDFOCUS

The ATTRIBUTEScommand is first redirected to the assembly component
by theFOCUS Assembly command. The code is displayed next to
assembly instructions. Then the assembly component is released by the
ENDFOCU8ommand and the secoAd TRIBUTEScommand is redirected

to the source component by tR®OCUS Source command. Marks are
displayed in the source window.

TheFOCUSommand cannot be nested.
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FOR
Short description:

FORIloop command

Syntax:

FOR [variable =]range [*,” step]

Arguments:

variable A symbol or program variable. During execution of the
loop, the iteration value is storedvariable

range Integer that specifies start and end condition for the loop

step Constant number defining the increment for the iteration
value

Description:

TheFORIoop allows all commands to be executed, up to the trailing
ENDFORa predefined number of times. The bounds of the range and
optional steps are evaluated only at the beginning. A variable (either a
symbol or program variable) may be optionally specified, which is assigned
to all values in the range during execution of i@RIoop.

Assignment happens immediately before comparing the iteration value with
the upper boundary. The variable is a copy of the internal iteration value.
Modifications on the variable do not impact the number of iterations.

This command is halted by pressing the Esc key.

Example:

DEFINE loop =0
FOR loop =1..6,1
T

ENDFOR

TheT (trace) command is performed six times.
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GOTO
Short description:

Unconditional branch to a label in a command file

Syntax:
GOTO Label

Argument:

Label User-defined label used to mark a place in code

Description:

TheGOTCGcommand diverts command file execution to the command line
that followsLabel . Label must be defined in the current command file.
TheGOTCGcommand fails it.abel is not found. A label can be followed
on the same line only by a comment.

No MCUez command is allowed on the same line as a label.

Example:
GOTO MyLabel

MyLabel: // comments

When the instructio®OTO MyLabelis reached, the program pointer
jumps toMyLabel and follows program execution from this position.
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GOTOIF
Short description:
Conditional branch to a label in a command file
Syntax:
GOTOIF <condition> <Label>
Arguments:
condition Defined as in C language syntax
Label User-defined label used to mark a place in code
Description:
TheGOTOIFcommand diverts execution of the command file to the
command line that follows the label if the condition is true; otherwise,
execution continues on the next line in the command file GO&OIF
command fails if the condition is true and the label is not found.
A label can be followed on the same line only by a comment. No MCUez
command is allowed on the same line as a label. Labels must be defined in
the current command file.
Example:
DEFINE jump =0
DEFINE jump =jump + 1
GOTOIF jump == 10 MyLabel
T
MyLabel: // comments
The program pointer jumps tdyLabel only if jump == 10 . Otherwise,
theT (trace) command is executed.
MCUez HC0O5/HCO08 Debugger User’s Manual
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Short description:
Conditional execution

Syntax:
IF condition

Argument:

condition Defined as in C language syntax

Description:

The conditional commands (for example, e ELSEIF, ELSE, and
ENDIF subcommands) allow different command sections to be executed
depending on the result of the corresponding conditions.

Conditional blocks may be nested. A conditional block can be specified to
start inside atF , ELSEIF, or ELSE command block.

The conditions of th& andELSEIF commands, respectively, guard all
commands up to the nekLSEIF , ELSE, or ENDIF command on the same
nesting level. Th&LSE command guards all commands up to the next
ENDIF command on the same nesting level. Any occurrence of a
subcommand not in sequenceléf , zero or moréeLSEIF, zero or one
ELSE ENDIF” is an error.

Example:
DEFINE jump =0

DEFINE jump =jump + 1

IF jump ==10

T

DEFINE jump =0
ELSEIF jump == 100
DEFINE jump =1
ELSE

DEFINE jump =2
ENDIF

Thejump ==10 condition is evaluated as in ANSI C and depending on
the test result, th& (trace) instruction is executed or tBeSEIF
jump == 100 testis evaluated.
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REPEAT

Short description:
REPEATIoop command

Syntax:
REPEAT

Description:

TheREPEATcommand enables a command sequence to be executed until a
specified condition is trueREPEATblocks can be nested. REPEATblock
can be started insideREPEATDlock.

Example:
DEFINE var =0

REPEAT
DEFINE var=var + 1

UNTIL var ==
TheREPEAT-UNTIL loop is identical to the ANSI C loop. The operation

DEFINE var = var + 1 isexecutedtwice, themar == 2 is executed
and the loop exits.

This command can be halted by pressing the Esc key.
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RETURN
Short description:

Returns from &€ ALL or CFcommand

Syntax:
RETURN

Description:

TheRETURNommand terminates the current command processing level. If
executed within a command file, control is returned to the caller of the
command file (for example, the first instance which did not chain execution).

Example in filed:\\demo\cmd1.txt

EALL d:\demo\cmd2.txt
T

Example in filed:\demo\cmd2.txt

RETURN // returns to the caller

The command filemd1.txtcalls a second command fdend2.txt It is
necessary to insert tiRETURNNSstruction to return to the caller file. Then
theT (trace) command is executed.
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UNDEF

Short description:

Undefines a user-defined symbol

Syntax:
UNDEF symbol | *

Arguments:

symbol User-defined symbol

* Undefines all symbols previously defined with the

DEFINE command

Description:

The UNDEFcommand removes a symbol definition from the symbol table.
UNDERdoes not undefine symbols that have been defined in the loaded
application.

Program variables whose names were redefined usirgERENE
command become visible again.

Undefining an undefined symbol is not considered an error.

Example:
DEFINE test =1

UNDEF test

When thetest variable is no longer needed, it can be undefined and
removed from the symbol table. AftgNDEF test , thetest variable
cannot be used unless it is redefined.
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UNTIL
Short description:

Specifies the condition of REPEATIoop

Syntax:
UNTIL condition

Argument:

condition Defined as in C language syntax

Description:
TheUNTIL command is associated with REPEATcommand.
Refer to theREPEAT command.
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WAIT
Short description:

Insert a pause in a command file execution

Syntax:
WAIT [time] [;s]

Arguments:
time Specifies time interval to pause command execution

'S Pauses command execution until the target is halted
(on a breakpoint, exception, etc.). If the target is already halted,
execution of the command continues immediately.

Description:

The WAIT command pauses command execution for a spetirfied in
tenths of a second or pauses until the target is halted when the;spi®n
set.

When no parameter is specified, the command pauses for 50 tenths of a
second (5 seconds).

If time and;s are specifiediime is used as a timeout. Command
execution waits until the target is halted. If within the specified time interval
the target is not halted, execution continues as soon as the sp@wuiéed
elapses. If the target is already halted, command execution continues
immediately.

Example:

WAIT 100
T

Pauses for 10 seconds before executing tfteace) instruction
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WHILE

Short description:
WHILE loop instruction

Syntax:
WHILE condition

Argument:
condition Defined as in C language syntax

Description:

TheWHILE command executes a sequence of commands as long as
condition s true.

WHILE blocks can be nested.
This command can be stopped by pressing the Esc key.

Example:
DEFINE jump =0

WHILE jump < 100
DEFINE jump = jump + 1

ENDWHILE

T

While jump <100 |, the jump variable is incremented by the expression:

DEFINE jump =jump + 1 . When the loop is exited, tie(trace)
instruction is executed.

5.7 Target Commands

User’'s Manual

The target commands monitor MCUez target execution. Target input/output
files, target execution control, direct memory editing, and CPU register setup
are handled by these commands. Target commands are executed independently
of any components that are active.
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BC

NOTE:

Short description:
Deletes a breakpoint. BC stands for breakpoint clear.

Syntax:
BC [address | * ]

Arguments:
address Specifies the address of the breakpoint to be deleted.
This address must be in the ANSI format or MCez
assembler formaaddress can be replaced by
expressioras shown in the next example.

* Deletes all breakpoints

Description:

BCdeletes a breakpoint at the specified address. Wlespecified,
BCdeletes all breakpoints.

Equivalent operation:
Point the breakpoint directly in tiessemblyor Sourcecomponent
window, right click, and choosBelete Breakpointin the pop-up menu, or
open theBreakpoint Setting dialog by selectinghow Breakpoint, then
select the breakpoint and cli€lelete

Example:
BC 0x8000
This command deletes the breakpoint set at the adak8660 . The
breakpoint symbol is removed in tBeurceandAssemblywindow. The
breakpoint is removed from the breakpoint list.

Correct module names (such &BO.DBG) are displayed in th&odule
component window.

BC &FIBO.DBG:Fibonacci
In this example, aexpressioneplaces the addre$sdBO.DBG is the

module name anBibonacci is the function where the breakpoint is
cleared.

This example deletes the breakpoint set at the start address of the symbol

Fibonacci  defined in the modulgbo.dbg
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BD
Short description:
Displays all breakpoints currently defined
Syntax:
BD
Description:
In the command line component, tAB command displays the list of all
breakpoints with addresses and types (temporary, permanent).
For each breakpoint, this information is displayed:
<SymbolName> <address> <type>
SymbolName is the symbol (or function) where the breakpoint is defined.
address is where the breakpoint is set.
type represents type of breakpoiitstands for temporary breakpoints and
P for permanent breakpoints.
Example:
in>BD
Fibonacci 0x805c T
Fibonacci 0x8072 P
Fibonacci 0x8074 T
main 0x8099 T
Currently, one permanent and two temporary breakpoints are set in the
functionFibonacci , and one temporary breakpoint is set in the function
main .
NOTE: This list will not display whether a breakpoint is disabled or active.
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BS
Short description:

Sets a breakpoint. BS stands for breakpoint set.

Syntax:
BS address [P|T]

Arguments:
address Indicates the address where the breakpoint is
to be set. This address can be specified in
the ANSI C format or in MCUez assembler format
(seeb.5.4 Constant Standard Notatioj address
can also be replaced by expressioras shown in the
next example.

P Specifies a permanent breakpoint

T Specifies a temporary breakpoint. A temporary
breakpoint is deleted after the debugger stops on it.

Description:
BSsets atemporaryl{) or permanentf) breakpoint at the specified address.
If P orT is not specified, the default is a permanent breakpoint.

Equivalent operation:
Point to a statement in tessemblyor Sourcecomponent window, right
click, and selecBet Breakpointin the pop-up menu.

Example:
BS 0x8000 T
This command sets a temporary breakpoint at the adax8660 .
BS $8000 P
This command sets a permanent breakpoint at the adik@380 .
BS &FIBO.DBG:Fibonacci

In this example, aexpressioneplaces the addre$sdBO.DBG is the
module name anBibonacci is the function where the breakpoint is set.

NOTE: Module names (for exampliho.dbg ) are displayed in thodule
component window.

The previous example sets a breakpoint on the syflbonacci  defined in
fibo.dbg
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CD

User’'s Manual

Short description:

Changes the current working directory

Syntax:
CD [path]

Argument:

path Changes path to another working directory

Description:

TheCDcommand changes the current working directory to the directory
specified inpath . When the command is entered with no parameter, the
current directory is displayed.

The directory specified must be a valid directory. It should exist and be
accessible. When specifying a relative path, make sure the path is relative to
the current project directory.

Example:
in> cd
C:\mcuez\demo
in>cd ..\prog
C:\mcuez\prog

The new project directory i8:\mcuez\prog
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CF
Short description:

Executes a command file

Syntax:
CF [filename] [;C] [;NL]

Arguments:
filename Name of file to be executed
:C Chains the command file. Useful in a nested command file.

'NL Specifies that commands from the called file are not
displayed in th€ommand Line window or written
to the log file.

Description:

TheCFcommand reads the commands in the specified command file, which
are then executed by the command interpreter. The command file contains
ASCII text commands.

Command files can be nesteck (or CALL) can be used in a command file
to start another command file. By default, once execution from the called
command file is complete, the remaining commands in the calling file are
executed.

When theC option is entered in the calling file, the command interpreter
terminates the calling file after executing the called file.

If the option is omitted, execution of the remaining commands in the calling
file is resumed after the commands in the called file have been executed.

Any error halts execution &@F file commands.

When the command is entered with no parameteQpen File dialog is
displayed. Use this dialog to select the command file to execute.

The CALL command is a synonym for tid& command.
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Example:
Without ;C option:

if commandl.txtile contains:
bckcolor green
cf command2.txt
bckcolor white

if command2.txfile contains:
bckcolor red

Execution:
in> cf commandl.txt
executingcommandl.txt
Ibckcolor green
Icf command2.txt
executingcommand2.txt
Ibckcolor red
donecommand2.txt
Ibckcolor white
donecommandl.txt

With ;C option:

if commandl.txtile contains:
bckcolor green
cf command2.txt ;C
bckcolor white

if command2.txfile contains:
bckcolor red

Execution:
in> cf command1l.txt
executingcommand1l.txt
Ibckcolor green
Icf command2.txtC
executingcommand2.txt
Ibckcolor red
donecommand2.txt
donecommandl.txt
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CR

Short description:
Opens a record file

Syntax:
CR [filename][;A]

Arguments:
filename User-defined file. Ifilename is not specified, a standard

Open Filedialog is displayed.
A Opens the specified file in append mode. Records are
appended at the end of an existing record file.

Description:
The CRcommand records commands in an external file. Recording
continues until a close record file commah®DCRis executed.
If the ;A option is omitted anfllename is an existing file, the file
contents are erased before records are written to it.

Example:

in>cr /mcuez/demo/myrecord.txt ;A
Themyrecord.txfile is opened in append mode.
NOTE: If no path is specified, MCUez assumes the path to be the current working
directory.
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DASM
Short description:

Disassembles source code

Syntax:
DASM [<address>|<range>][;0OBJ]

Arguments:

address Constant expression indicating the address where
disassembly begins

range Address range that specifies addresses to be
disassembled. Whemange is omitted, a maximum of
16 instructions are disassembled.

;:OBJ Displays assembler code in hexadecimal format

Description:

TheDASMcommand displays the disassembled code of an application,
starting from the address given as a parameter.

Whenaddress andrange are omitted, disassembly begins at the address
of the instruction that follows the last instruction that was disassembled by
the most rece@DASMcommand. If this is the fir€@ASMcommand of a
session, disassembly begins at the current address in the program counter.

Press the Esc key to stop the command.

Equivalent operation:

Right click in theAssemblycomponent window, selegiddress...and enter
the address to start disassembling inShew PCdialog.
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Example:
in>dasm 0xf04b
O0F04B LDHX #0x0450

O00OFO4E TXS
O0FO4F CLRH
00F050 CLRX

00FO051 STX 0x80

00F053 INC 0x80

00F055 LDX 0x80

00F057 JSR 0xF000

O0OFO5A STX 0x82

00F05C STA 0x81

O0OFO5E LDA #0x17

00F060 CMP 0x80

00F062 BEQ *-20 /abs = FO50
00F064 BRA *-19 /abs = FO53

00F066 DECX
00FO067 DECX

Disassembled instructions are displayed in@menmand Line component
window.
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DB

User’'s Manual

Short description:

Displays memory bytes

Syntax:

DB [<address>|<range>]

Arguments:
address Address constant expression indicating the address of the
first byte to be displayed
range Address range constant indicating the range of addresses

to be displayed. If range is omitted, one byte is displayed.

If address and range are omitted, the first byte displayed is taken from the
address following the last memory position displayed by the most ré&t&nt
DWor DL command or from addre®x0000 (for the firstDB, DWDL
command of a session).

Description:

TheDBcommand displays hexadecimal and ASCII byte values in a specified
range of memory. The command displays one or more lines, depending on
the address or range specified. Each line shows the address of the first byte
displayed in the line, followed by the number of specified hexadecimal byte
values.

The hexadecimal byte values are followed by the corresponding ASCII
characters, separated by spaces. Between the eighth and ninth values, a
hyphen (-) replaces the space as the separator. Each non-displayable
character is represented by a period (.).

The address can be an expression. If an 1/0O (input/output) register is
specified, thdBcommand will use the value of the register as an address.
To use the address of the 1/O register, specify the ampersand (&) character
followed by the register name.

This command can be stopped by pressing the Esc key.
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Example:

in> DB 0x8000..0x800F
8000: FE 80 45 FD 80 43 27 10-35 ED 31 EC 31 69 70 83

in> DB 0x8000,8
8000: FE 80 45 FD 80 43 27 10

Memory bytes are displayed with matching ASCII characters in the
command line component.

The following code example displays the byte at the address of the TCR I/O
register. 1/0 registers are defined irreg file.

in>DB &TCR
0012: 5A Z
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DL
Short description:

Displays memory bytes as longword

Syntax:
DL [<address>|<range>]

Arguments:

address Address constant expression indicating the address of the
first longword to be displayed

range Address range constant indicating the range of addresses
to be displayed. If range is omitted, one longword is
displayed.

If range is omitted, the first longword displayed is taken
from the address following the last longword displayed
by the most recer@B DWor DL command or from
addres®x0000 ( for the firstDB DWor DL command

of a session).

Description:

The DL command displays the hexadecimal values of the longwords at a
specified address or in a specified range of memory. The command displays
one or more lines, depending on the address or range specified. Each line
shows the address of the first longword displayed in the line, followed by the
number of specified hexadecimal longword values.

The address can be an expression. If an 1/O register is specifi&B the
command will use the value of the register as an address. To use the address
of the 1/O register, specify the ampersand (&) character followed by the
register name.

This command can be stopped by pressing the Esc key.

Example:

in> DL 0x8000,2
8000: FE8045FD 80432710

The content of two longwords starting at 0x8000 is displayed as longword
values (4 bytes).
in> DL 0x100 + 2

Displays memory dump of address $102
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Short description:
Displays a word

Syntax:
DW [address | range]
Arguments:
address Address constant expression indicating the address of the
first word to be displayed
range Address range constant indicating the range of addresses
to be displayed. If range is omitted, one word is
displayed

If address andrange are omitted, the first word displayed is taken from
the address following the last word displayed by the most rdeBnbVWy or
DL command or from addre8g0000 ( for the firstDB DWor DL
command of a session).

Description:
The DWcommand displays the hexadecimal values of the words in a
specified range of memory. The command displays one or more lines,
depending on the address or range specified. Each line shows the address of
the first word displayed in the line, followed by the number of specified
hexadecimal word values.
The address can be an expression. If an I/O register is specifi@B the
command will use the value of the register as an address. To use the address
of the 1/O register, specify the ampersand (&) character followed by the
register name.
This command can be stopped by pressing the Esc key.

Example:

in> dw 0x8000..0x8007
8000: FE80 45FD 8043 2710

Contents of the memory range startind&8000 and ending a®x8007
is displayed as word values (2 bytes).

in> DW 0x8000,4
8000: FE80 45FD 8043 2710

The content of four words starting@@8000 is displayed as word values.
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Short description:
Evaluates a given expression

Syntax:
E <expression>[;O|;D|;X|;C|;B]

Arguments:
expression String or arithmetic expression to be evaluated
;0 Displays value of expression as octal (base 8) number

Displays value of expression as decimal (base 10)

D

X Displays value of expression as hexadecimal (base 16)
B Displays value of expression as binary (base 2)

C

Displays value of expression as an ASCII character.
That is, the remainder resulting from dividing the
number by 256 is displayed.

All values are displayed in the current font. Control characters (<32) are
displayed as decimal.

Description:

TheE command evaluates an expression and displays the result in the
Command Line component window. If the expression is the only parameter
entered (no option specified), the value of the expression is displayed in the
default number base. The result is displayed as a signed number in decimal
format and as an unsigned number in all other formats.

Example:
in>define a=0x12
in>define b=0x10
in>e a+b =34

The addition operation of the two previously defined variadlasdb is
evaluated and the result is displayed in@loenmand Line window.
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Short description:

Begins execution of the currently loaded application

Syntax:
G [address]

Argument:

address Address expression. This value is loaded into the
program counter before execution starts. When no
address is entered, the address in the program counter is
not altered and execution begins at the address in the
program counter.

Description:

TheGcommand starts executing code in the emulated system at the current
address in the program counter or at the specified address. The user can
specify the program entry point, skipping execution of the previous code.

Example:
G 0x8000

Program execution is started at addi@s8000 . RUNNINGis displayed in

the status bar. The application runs until a breakpoint is reached or manually
stopped.
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LF
Short description:

Opens a log file

Syntax:
LF [filename][;A]

Arguments:

filename DOS filename that identifies the file or device to which
the log is written. The command interpreter does not
assume a filename extension.

A Opens the file in append mode. Logged lines are
appended to the end of the existing log file.

If the ;A option is omitted and the specified file exists, the file contents are
cleared before logging begins.
Description:

TheLF command logs commands and responses to an external file or device.
While logging remains in effect, any line that is displayed in@mwnmand

Line window is also written to the log file. Logging continues until a close
log file (NOLFH command is executed. When ttfe command is entered

with no filename, th®pen File dialog is displayed.

Use tha,.OGcommand to specify the type of information to be logged.
Example:
LF LOGFILE.TXT ;A

The filelogfile.txtis opened as a log file in append mode. This example
assumes the file is in the working directory.
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LOG

Short description:

Enables or disables logging of specific information

Syntax:

LOG type [=] state {[,] type [=] state}

Arguments:

type is one of the following types:

CMDLINE Commands entered on the command line
CMDFILE Commands read from a file
RESPONSES Command output responses

ERRORS Error messages

NOTICES Asynchronous event notices, such as breakpoints
state Value ison oroff to enable or disable logging
of the type.
Description:

TheLOGcommand enables or disables logging of user-specified information
in the command line component (and to the log file, when it as been opened
with anLF command).

Example:

MCUez HC0O5/HCO08 Debugger

LOG ERRORS = OFF, CMDLINE = on

Error messages are not logged. Commands entered in the command line
component are logged.

By default, when the OGcommand is not specified, all types are logged.

Responses are results of commands. For examble, f@lBh@mmand, the
displayed memory dump is the response of the command.

Errors are displayed in red in the command line component. Protocol
messages are not errors.

Notices are displayed in green on the command line. They denote status
information returned asynchronously by the target.
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Logging ofIF , FOR WHILE, andREPEAT

When logging is enabled for commands executed from a command file (a
command file executed with tl&F or CALL command without thBlL

option and with th€ MDFILE type of theLOGcommand set tON, all
commands executed in #~ block are logged. Allcommands in a block that

are not executed because the corresponding condition is not verified are also
logged but preceded with a dash (

Example:

When executing this command file:
define truth =1
IF truth
bckcolor blue
at 2000 bckcolor white
else
bckcolor yellow
at 1000 bckcolor white
ENDIF

This log file is generated:
Idefine truth = 1
IIF truth
I bckcolor blue
I at 2000 bckcolor white
lelse
I- bckcolor yellow
I- at 1000 bckcolor white
IENDIF

When logging is enabled for commands executed from a command file, all

commands executed in tR®ORIoop are logged each time they have been
executed.

User's Manual MCUez HC0O5/HCO08 Debugger

136 Command Reference MOTOROLA



Command Reference
Target Commands

Example:

When executing this file:
definei=1
FORi=1..3

Is
ENDFOR

This log file is generated:
ldefinei=1
IFORi=1..3
I Is
i 0x1 (1)
IENDFOR
I Is
i 0x2 (2)
IENDFOR
I s
i 0x3 (3)
IENDFOR

When logging is enabled for commands executed from a command file, all
commands executed in tMéHILE loop are logged each time they are

executed.
Example:

When executing this file:
definei=1
WHILE i< 3

definei=i+1

Is
ENDWHILE

This log file is generated:
I definei=1
IWHILE i< 3
I definei=i+1
lls
i 0x2 (2)
IENDWHILE
I definei=i+1
lls
i 0x3 (3)
IENDWHILE
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LS
Short description:

Displays the list of symbols

Syntax:
LS [symbol | *][;(C |S)]

Arguments:

symbol A restricted regular expression that specifies the symbol
whose values are to be listed. This argument is case
sensitive.

* Lists all symbols

,C Lists symbols in accepted format, which consists of a
DEFINE command for each symbol

) Lists symbol table statistics following the list of symbols

Description:

In the command line component, th® command lists the values of

symbols defined in the symbol table and also by the user. There is no limit
to the number of symbols that can be listed. The size of memory determines
the symbol table size. Use tBEFINE command to define symbols and the
UNDEFRcommand to delete symbols. Symbols listed withLtBeommand

are split in two parts: applications symbols (symbols defined in the
application currently loaded) and user symbols (symbols defined on the
command line using tNBEFINE command). For application symbals§
displays the address of the symbol. For user-defined syni$tlisplays

the value of the symbol.
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in>ls
User Symbols:
j 0x2 (2)
Application Symbols:
counter 0x80 (128)
fiboCount 0x81 (129)
] 0x83 (131)
n 0x84 (132)
fibl 0x85 (133)
fib2 0x87 (135)
fibo 0x89 (137)
Fibonacci O0xFO00  (61440)
Entry OxF041  (61505)

When anLS is performed on a single symbol that is an application variable

Command Reference
Target Commands

as well as a user symbol, the application variable is displayed.

Example withj being an application symbol as well as a user symbol:

in>ls |

Application Symbol:

j 0x83 (131)
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MEM
Short description:
Displays the memory map
Syntax:
MEM
Description:
TheMEMommand displays a representation of the current memory map of
the system and the lower and upper boundaries of the internal module that
contain the MCU registers.
Example:
in>mem
Type Addresses Comment
10 0..3F PRU or TOP TOP board resource or the PRU
NONE 40..4F NONE
RAM 50..64F RAM
NONE 650..7FF NONE
EEPROM 800..A7F EEPROM
NONE A80..3DFF NONE
ROM 3E00..FDFF ROM
10 FEOO..FE1F PRU or TOP TOP board resource or the PRU
NONE FE20..FFDB NONE
ROM FFDC..FFFE ROM
COP FFFF..FFFF special ram for cop
RT MEM 0..3FF (enabled)
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MS

Short description:
Sets memory bytes

Syntax:
MS range list

Arguments:
range Address range constant that defines the block of memory

to be set to the values of the bytes in the list

list List of byte values to be stored in the block of memory

Description:
TheMScommand initializes a specified block of memory to a specified list
of byte values. When theange is wider than thdist  of byte values, the
list is repeated as many times as necessary to fill the memory block.
When therange is not an integer multiple of the length of tre¢ |, the
last copy of the list is truncated appropriately. This command is identical to
the write bytes\WB command.

Example:

MS 0x1000..0x100F OxFF
The memory range between addressei)00 andO0x100F s filled
with theOxFF value.
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NB
Short description:

Sets the number base for expression values in arguments.

Syntax:
NB [base]

Argument:

base Decimal integer specifying the number base (2, 8, 10, or 16)

Description:

TheNBcommand changes or displays the default nurbase for the
constant values in expressions. The initial default number base is 10
(decimal) and can be changed to 16 (hexadecimal), 8 (octal), 2 (binary), or
reset to 10 with this command.

If base is omitted, the current default number base is displayed in the
command line window.

Independent of the default base number, the ANSI C standard notation for
constant is supported inside of an expression. That means that independent
of the current number base hexadecimal or octal constants can be specified
using standard ANSI C notation.

Notation Meaning
0x---- Hexadecimal constant
0---- Octal constant
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Example:
0x2F00, /* Hexadecimal Constant */
043, /* Octal Constant */
In the same way, the assembler notation for constant is also supported. That
means that independent of the current number base, hexadecimal, octal, or
binary constants can be specified using the assembler prefixes.

Notation Meaning

$---- Hexadecimal constant
@ Octal constant

% Binary constant

Example:
$2F00, /* Hexadecimal Constant */
@43, [* Octal Constant */
%210011 /* Binary Constant */
When the default number base is 16, constants starting with a letter A, B, C,
D, E, or F must be prefixed either by Ox or by $. Otherwise, the command
line interpreter cannot detect if an integer constant or a symbol is specified.

Notation Meaning
5AFD Hexadecimal consta®5AFD
AFD In this the Hexadecimal constant
$AFD or the symbol, which name
is AFD?
Example:
in>NB 16

The number base is hexadecimal.
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NOCR
Short description:

Closes the record file
Syntax:

NOCR

Description:

TheNOCRommand closes the current record file. The record file is opened
with theCRcommand.

Example:
NOCR

The current record file is closed.

NOLF
Short description:

Closes the log file

Syntax:
NOLF

Description:
TheNOLFcommand closes the current log file. The log file is opened with
theLF command.

Example:
NOLF

The current log file is closed.
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Short description:

Steps into the program using assembly step over

Syntax:
P [address]

Argument:

address Address constant expression indicating where execution
begins. Ifaddress is omitted, execution begins at the
instruction pointed to by the program counter.

Description:

TheP command executes a CPU instruction either at a specified address or
current instruction (pointed to by the program counter). This command
traces through subroutine calls, software interrupts, and operations involving
the following instructions:

» Branch to SubRoutindBSR
* Jump to SubRouting §R)

» SoftWare InterruptQWI)

For example, if the current instruction i8&Rinstruction, the subroutine is
executed, and execution stops at the first instruction aft&3Ske
instruction. For instructions that are not in the above listPtaedT
commands are equivalent.

When the instruction specified in tRecommand has been executed, the
software displays the content of the CPU registers, the instruction bytes at
the new value of the program counter, and a mnemonic disassembly of that
instruction.

Example:
in>p
A=0x0 HX=0x450 SR=0x70 PC=0xFO4E SP=0xFF
OOFO4E 94 TXS

Register contents are displayed and the current instruction is disassembled.
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RD
Short description:

Displays register contents

Syntax:
RD [<list>| *]

Arguments:

list List of registers to be displayed. Registers to be
displayed are separated by a space. VRI2ICPUis
specified, all CPU registers are displayed. If no CPU is
loaded, No CPU loaded is displayed as an error message.

* Lists the content of register file currently loaded. The
address and size of each register is displayed. If no
register file is loaded, the following error message is
displayed: No register file loaded.

If list is omitted, the list and any other parameters of the preiRBus
command are used. For the fikRDcommand of a session, all CPU registers
are displayed.

Description:

TheRDcommand displays the content of specified registers. The display for
a register includes both the mnemonic and the hexadecimal value of the
register. If the specified register is not a CPU register, it is considered to be
an 1/O register. The debugger looks for the specified register in the loaded
register file. This file is calleCUxxxx.regwherexxxxis a number related

to the MCU).

Example:
in>RD A X
A=0x1
X = OxF

Contents of registers A and X are displayed.

Example:
in>RD CPU //

will display all CPU registers
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RS
Short description:

Sets a register

Syntax:
RS <register>[=]<value> { [,]<register>[=]<value>}
Arguments:
register Specifies the name of a CPU register or register in the
register file to be changed

value Integer constant expression in ANSI C or MCUez
assembler format representation

Description:
TheRScommand places specified values into specified registers.

An equal sign (=) may be used to separate the register name from the value
assigned to the register; otherwise, they must be separated by a space. The
contents of any number of registers may be set using a sRfgt®mmand.

If the specified register is not a CPU register, it is considered to be an 1/0
register. The debugger looks for the specified register in the loaded register
file. This file is calledICUxxxx.reg(wherexxxxis a number related to the
MCU).

Example:
in>rs a=0xff hx=0x7fff

The new content of registaris Oxff and registehx is Ox7fff . The
Registercomponent window is updated with the new values.
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Short description:

Stops execution of loaded application

Syntax:
S

Description:

TheS command stops execution of the application. Us€xbéG) command
to start or continue execution.

Example:
in>s
STOPPING
HALTED

The current application is halted.
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SAVE
Short description:

Saves a memory block in S-record format

Syntax:

SAVE <range> <filename> [<offset>][;A]

Arguments:

range Address range constant that defines the block of memory
to be saved in a Motorola S-record file

filename Specified file where the records are written

offset Optional offset to add or subtract from addresses when
writing S-records. The default is 0.

A Appends the saved S-records to the end of an existing
file. If this option is omitted, and the specified file exists,
the file contents are cleared before saving the S-records.

Description:

TheSAVEcommand saves a specified block of memory to a specified file in
Motorola S-record format. The memory block can be reloaded later using the
load S-recordRREG command.

Example:
SAVE 0x1000..0x2000 DUMP.SX ;A

The memory rangéx1000 to0x2000 is appended to theump.sXile.

NOTE: If no path is specified, the path is assumed to be the current working directory.
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SET
Short description:
Sets a new target
Syntax:
SET targetName
Argument:
targetName Name of target (without extension) to be set
Description:
Sets a new target for the debugger. ThethlgetName.tginust be available
in thePROGdirectory.
Example:
SET ESL
The ESL target is set in the MCUez debugger.
SREC
Short description:
Loads the content of an S-record file in memory
Syntax:
SREC <filename> [offset]
Argument:
filename Specified file containing records
offset A signed value added to the addresses stored in the file
when loading the file contents
Description:
The SRECcommand loads Motorola S-records from a specified file.
Example:
SREC DUMP.SX
Thedump.sXile is loaded into memory.
NOTE: If no path is specified, the path is assumed to be the current working directory.
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Short description:

Traces program instructions. Program trace begins at a specified address.

Syntax:

T [address][,count]

Arguments:
address Address constant expression indicating where execution
begins. Ifaddress is omitted, the instruction pointed to
by the program counter is the first instruction traced.
count Integer constant expression [1, 65,535], that specifies the
number of instructions to be tracedctunt is omitted,
one instruction is traced.
Description:

TheT command executes one or more instructions starting at a specified
address or at the current instruction (address in program countefl). The
command traces into subroutine calls and software interrupts. For example,
if the currentinstruction is a branch to subroutine instruct®8R), theBSR

is traced, and execution stops at the first instruction of the subroutine. After
executing the last (or only) instruction, tiecommand displays the contents

of the CPU registers, the instruction bytes at the new address in the program
counter, and a mnemonic disassembly of the current instruction.

This command can be stopped by pressing the Esc key.

Example:
in>T OxFO030
TRACED
A=0x0 HX=0x7F02 SR=0x62 PC=0xF032 SP=0x44D
00F032 B787 STA 0x87

Contents of registers are displayed and the current instruction is
disassembled.
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WB

User’'s Manual

Short description:

Sets a specified block of memory to a specified list of byte values

Syntax:
WB range list
Arguments:
range Address range constant that defines the block of memory
to be initialized to the values of the bytes in the list
list List of byte values to be stored in the block of memory
Description:

TheWBcommand sets a specified block of memory with a specified list of
byte values. When the range is wider than the list of byte values, the list of
byte values is repeated as many times as necessary to fill the memory block.
This command is identical to the memory $¢§(command.

Example:
WB 0x0401 0x19 0x69

This command fills up the memory ranQe0401..0x0402  with the byte
valuesOx19 and0x69 .

Example:
WB 0x0205..0x0220 OxFF

This command fills up the memory ran@e0205..0x0220  with the byte
valueOxFF.
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WL

Short description:

Sets a specified block of memory to a specified list of longword values

Syntax:
WL range list

Arguments:

range Address range constant that defines the block of memory to be
set to the longword values in the list

list List of longword values to be stored in the block of memory

Description:

TheWLcommand initializes a specified block of memory with a specified

list of longword values. When the range is wider than the list of longword
values, the list of longword values is repeated as many times as necessary to
fillthe memory block. When the range is not an integer multiple of the length
of the list, the last copy of the list is truncated accordingly.

Example:
WL 0x2000 OXOFFFFFOF

This command fills up the memory addrég2000..0x2003  with the
longword valuéOxOFFFFFOF .
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Short description:
Sets a specified block of memory to a specified list of word values

Syntax:
WW range list
Arguments:
range Address range constant that defines the block of memory
to be set to the word values in the list
list List of word values to be stored in the block of memory
Description:

TheWWommand sets a specified block of memory with a specified list of
word values. When the range is wider than the list of word values, the list of
word values is repeated as many times as necessary to fill the memory block.
When the range is not an integer multiple of the length of the list, the last
copy of the list is truncated accordingly.

Example:
WW 0x2000..0x200F OxAFO00

This command fills up the memory ran@e2000..0x200F  with the
word valueOXAF0O0.
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5.8 Component Commands

The commands listed in this section monitor the MCUez debugger environment
and manage component windows.

ACTIVATE
Short description:
Activates a component window
Syntax:
ACTIVATE <component window>
Description:
Activates a component window. The window is displayed in the foreground
and its title bar is highlighted.
Example:
ACTIVATE Memory
This command will make the memory component the active window.
ATTRIBUTES
Short description:
Sets the display and formatting attributes for a component window. Usually,
this command is not specified interactively by the user. However, this
command can be written in a session record file or in a script command file
to save and reload component window layouts. An equivalent operation is
typically possible, using MCUez menus and drag and drop, as described
under the equivalent operations headings that follow.
In the Assembly Component
Syntax:
ATTRIBUTES list
list=command{,command}
command= ADR ON|OFF | SMEM range | SPC address
|CODE(ON|OFF) | ABSADR (ON|OFF) | TOPPC address
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Arguments:

address Address to be located

range Memory range to be located

module Specified module

CODE on Switches on the display of the machine code

CODE off Switches off the display of the machine code

ADR on Switches on the display of the addresses in front of
the disassembly instruction

ADR off Switches off the display of the addresses in front of
the disassembly instruction

ABSADR on Switches on the display of the absolute address for
destination of branch instructions

ABSADR off Switches off the display of the absolute address for
destination of branch instructions

SPC address PC address location

TOPPC address Address location of the first line of the PC

Description:

The ATTRIBUTEScommand sets the display and state options for the
Assemblycomponent window.

The ADRcommand displays or hides the address of a disassembled
instruction.ON OFHs used to switch the display of the address in front of
disassembled instructions on or off.

The SMEMshow memory range) aifgPC(show PC address) scroll the
assembly component to the corresponding address or range code location
and select/highlight the corresponding assembler instructions or set of
instructions.

TheCODEommand displays or hides the machine code of the disassembled
instruction.ON OFFis used to switch the machine code on or off.

TheABSADRommand shows or hides the display of the destination address
in a disassembled instruction like branch@d® OFFis used to switch the
display of the destination absolute address on or off.

The TOPPCcommand specifies the program counter of the first visible line.
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Equivalent operations:
ATTRIBUTES ADR Select menuAssembly | Display Adr

ATTRIBUTES SMEM $lect a range iMemory component
window and drag it to thAssembly
component window.

ATTRIBUTES SPC Drag a register to th&ssemblycomponent
window.

ATTRIBUTES CODE Select menuAssembly | Display Code

Example:
Assembly < ATTRIBUTES ADR ON,CODE ON, SMEM 0x800,16

Addresses and hexadecimal codes are displayed Aksbemblycomponent
window, and assembly instructions at addresses 0x800,16 are highlighted

In the Register Component

Syntax:
ATTRIBUTES list

list=command{,command} )

command=FORMAT (hex|bin) | VSROLLPOS vposition |
HSCROLLPOS hposition

Wherevposition = expression
Wherehposition = expression
Arguments:

VSCROLPOSposition = 1-> The second line of registers is on top of
the register component.

VSCROLPOSposition =0 ->  Returns to the default display. The first
line of registers is on top of the register
component.

HSCROLPOS8position = 1-> The second column of registers is on the
left hand side of the register component.
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HSCROLPOS8position = 0-> Returns to the default display. The first
column of registersis on the left hand side
of the register component.

The HSCROLLPOSommand sets the
position (in column: a column is about the
tenth of the greatest register or bitfield
width) of the horizontal scroll box.

hex Sets format representation to
hexadecimal
bin Sets the format representation to binary
Description:

The ATTRIBUTEScommand sets the display and state options of the
Registercomponent window. ThHEORMATommand sets the display

format of register values. TRéSCROLLPOSommand sets the position (in
line: each register and bit-field have the same height, which is the height of
a line) of the vertical scroll box.

The attributeSCROLLPOS®nables scrolling vertically in the register
component. The expression specified is an absolute and positive value for
scrolling. This command is effective only, when a vertical scroll bar is
present on the right of the register component.

The attributeHSCROLLPOS®nables horizontal scrolling in the register
component. The expression specified is an absolute and positive value for
scrolling.

Equivalent operations:

ATTRIBUTES FORMAT Select menu optiorRegister| Options

ATTRIBUTES VSCROLLPOS Scroll vertically in theRegister
component window.

ATTRIBUTES HSCROLLPOS Scroll horizontally in théRegister
component window.
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Example:
Register < ATTRIBUTES FORMAT BIN

Contents of registers are displayed in binary format irRéngister
component window.

Register < ATTRIBUTES VSCROLLPOS 3

Scrolls three positions down. The fourth line of registers is displayed on the
top of the register component.

Register < ATTRIBUTES VSCROLLPOS 0

Returns to the default display. The first line of registers is displayed on the
top of the register component.

Register < ATTRIBUTES HSCROLLPOS 5

Scrolls five positions right. The sixth column of registers is displayed on the
left of the register component.

Register < ATTRIBUTES HSCROLLPOS 0

Returns to the default display. The first column of registers is displayed on
the left of the register component.

In the Source Component

Syntax:
ATTRIBUTES list

list=command{,command}

command= SPC address | SMEM range | SMOD module
| SPROC numberAssociatedwithProcedure | MARKS

(ON|OFF)
Arguments:
address Address to be located
range Memory range to be located
module Specified module
MARKS on Displays breakpoint marks
MARKS off Hides breakpoint marks
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Description:

The ATTRIBUTEScommand sets the display and state options of the
Sourcecomponent window.

The SMEMshow memory range) command &#C(show PC address)
command displays the corresponding module’s source text, scrolls to the
corresponding text range location or text address location, and highlights the
corresponding statements.

The SMODQshow module) command displays the corresponding module’s
source text. If the module is not found, a message is displayed in the
Command Line component window. ThEPRO{show procedure)
command loads the corresponding module’s source text, scrolls to the
corresponding procedure, and selects (highlights) the statement in the
procedure chain of this procedure.

TheSPRO@ommand is applicable only for C source-level debugging. The
numberAssociatedwithProcedure is the level of the procedure in
the procedure chain.

TheMARKSommand displays or hides the marks. Marks are visible in the
Sourcecomponent window.

Example:
Source < ATTRIBUTES MARKS ON

Equivalent operations:

ATTRIBUTES SPC Drag and drop from register component to
source component

ATTRIBUTES SMEM Drag and drop from memory component to
source component

ATTRIBUTES SMOD Drag and drop from module component to
source component

ATTRIBUTES SPROC Drag and drop from procedure component
to source component

ATTRIBUTES MARKS  Select mensource | Marks
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In the Data Component

ATTRIBUTES list
list=command{,command}
command=FORMAT(bin | oct | hex | signed | unsigned
| symb) | MODE(automatic |periodical | locked |
frozen) | SMOD module | UPDATERATE rate

Arguments:

hex

oct

bin

symb
signed
unsigned
periodical
locked
frozen
automatic
module
rate

Description:

Sets format representation to hexadecimal

Sets format to octal

Sets format to binary

Sets format as a symbol

Displays value in signed decimal format
Displays value in unsigned decimal format

Set Data component to periodical update mode.
Set Data component to locked update mode.
Set Data component to frozen update mode.
Set Data component to automatic update mode.
Specified module

Update rate in tenth of second. Valid value is 1 to 600.

TheATTRIBUTEScommand sets the display and state options obtia
component window.

TheFORMATommand selects how the list of variables is represented. The

format can be one of the following: binary, octal, hexadecimal, signed
decimal, unsigned decimal, or symbolic.

TheMODEommand selects the display mode for variables.

In automatic mode (default), variables are updated when target is stopped.
Variables from the currently executed module or procedure are displayed in

the data component.

In locked and frozen mode, variables from a specific module are displayed

in the data component.
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In locked mode, variable values displayed in the data component are updated
when the target is stopped.

In frozen mode, variable values displayed in the data component are not
updated when the target is stopped.

In periodical mode, variables are updated at regular time intervals when the
target is running. The default update rate is 1 second, but it can be modified
by steps of 100 ms using the associated dialog box &/RIBATERATE
command.

TheUPDATERATEommand sets the update rate for the data component.
This command is relevant only when the update mode for the data
component is set to periodical.

The SMOommand displays global variables for the corresponding
module.

Equivalent operations:

ATTRIBUTES FORMAT Select menu optioPata | Format...
ATTRIBUTES MODE Select menu optioBata | Mode...
ATTRIBUTES SMOD Drag and drop from module component

to data component.
ATTRIBUTES UPDATERATE Select menu optioData | Mode |
Periodical.

Example:
Data < ATTRIBUTES MODE FROZEN

In the data component, the update mode for updating global variables is
frozen mode. Variables are not refreshed when the application is halted.

In the Memory Component

Syntax:
ATTRIBUTES list
list=command{,command})

command=FORMAT (bin|oct|hex|signed|unsigned)
| WORD number | ADR (ON|OFF) | ASC (ON|OFF)
| ADDRESS address | SPC address | SMEM range
| SMOD module | MODE (Automatic | Periodical

| Frozen) | UPDATRATE rate
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Arguments:

hex Sets format representation to hexadecimal.

oct Sets format to octal

bin Sets format to binary

signed Displays value in signed decimal format

unsigned Displays value in unsigned decimal format

number Requested word size. The word size can be 1, 2, or 4 bytes.

address Memory address to be located

range Memory range to be located

module Specified module

periodical Set data component to periodical update mode.

frozen Set data component to frozen update mode.

automatic Set data component to automatic update mode.

rate Update rate in tenth of a second. Valid values are 1 to 600.
Description:

The ATTRIBUTEScommand sets the display and state options of the
Memory component window.

The FORMATommand selects the diplay format in the memory window.
Format can be set to binary, octal, hexadecimal, signed decimal, unsigned
decimal, or symbolic.

TheWORRommand selects the word size of ihemory window. The
word size can be 1, 2, or 4 bytes.

The ADRcommand displays or hides the address in front of the memory

lines.

The ASCcommand displays or hides the ASCII dump at the end of the

memory lines.

The ADDRESS&ommand scrolls thelemory component window to the
specified address and displays the corresponding memory address.

The SPC(show PC) SMEMshow memory) commands scroll tMemory
component window to the specified address or range of memory.

The SMOshow module) commands scroll thkemory component

window to the address of the first global variable in the specified module.
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TheMODEommand selects the memory component display mode.

In automatic mode (default), the memory component is updated when the
target is stopped.

In frozen mode, memory displayed in tdemory component window is
not updated when the target is stopped.

In periodical mode, the content of thlemory component window is
updated at regular time intervals when the target is running. The default
update rate is 1 second, but it can be modified by steps of 100 ms using the
associated dialog box or ttlPDATERATEommand.
Equivalent operations:
ATTRIBUTES FORMAT Select menu optioMemory | Format.
ATTRIBUTES WORD Select menu optioMemory | Word Size
WORD 1— The content is displayed in byte format.
WORD 2— The content is displayed in word (2-byte) format.
WORD 4— The content is displayed in long (4-byte) format.

ATTRIBUTES ADR Select menu optioMemory | Display |
Address

ATTRIBUTES ASC Select menu optioMemory | Display |
ASCII.

ATTRIBUTES ADDRESS  Select menu optioMemory | Address...

ATTRIBUTES SMEM Drag and drop from data component

(variable) to memory component.
ATTRIBUTES SMOD Drag and drop from source component to
memory component.

Example:
Memory < ATTRIBUTES ASC OFF, ADR OFF

ASCII dump and addresses are removed from the memory component.
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AUTOSIZE

Short description:
Autosizes component windows in the main window

Syntax:
AUTOSIZE on|off
Description:
AUTOSIZEenables or disables window autosizing.

Whenon, component windows are automatically adapted to the MCUez
main window when it is resized.

Example:
AUTOSIZE off
Window autosizing is disabled.
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BCKCOLOR
Short description:
Sets the background color
Syntax:
BCKCOLOR color
Argument:
color Available colorsBLACK, GREY, LIGHTGREY, WHITE,
RED, YELLOW, BLUE, CYAN, GREEN, PURPLE, LIGHTRED,
LIGHTYELLOW, LIGHTBLUE, LIGHTCYAN, LIGHTGREEN,
LIGHTPURPLE
Description:
BCKCOLORets the background color. Ensure that the text will be visible by
using different colors for the font and background. Do not use colors that
have a specific meaning in t@®mmand Line window. These colors are:
* Red — To display error messages
* Blue — To echo commands
» Green — To display asynchronous events
WhenWHITEIs specified as an argument, the default background color is
set for all component windows.
Example:
BCKCOLOR LIGHTCYAN
The background color for all currently opened windows will be set to
LIGHTCYAN
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CLOSE

Short description:

Closes a component window

Syntax:
CLOSE <component> | *

Arguments:

component Component window in the debugger environment

* Closes all component windows, including command line

component

Description:

CLOSEcloses the specified component window or all windows.
Example:

CLOSE Memory
TheMemory component window is closed.
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Short description:

Fills a memory range with a value

Syntax:

FILL range value

Description:
In the memory component, tidLL command fills a corresponding range
in memory component with the defined value. The value must be a single
byte pattern (higher bytes ignored).

Equivalent operation:
TheFill Memory dialog is available from thielemory pop-up menu by
selectingFill... or selecting thd&emory | Fill... menu option.

Examples:

in>FILL 0x8000..0x8008 OxFF

The memory rang@x8000..0x8008 s filled with the valuéxFF .

MCUez HC0O5/HCO08 Debugger

168

Command Reference MOTOROLA



Command Reference
Component Commands

FIND
Short description:

Finds and highlights a pattern

Syntax:
FIND <“string”> [;B] [;MC] [;WW)]

Arguments:
string Pattern to match
B Searches backward, default is forward
;MC Match case
WW Match whole word

Description:

In the source component, tREND command is used to search a specified
pattern in the source file currently loaded. If the pattern has been found, it is
highlighted. The search is forward (default), backwaBjl fnatch case
sensitive (MG, or match whole word YW The operation starts from the
currently highlighted statement or from the beginning of the file (if nothing
is highlighted). If the item is found, tf&ourcewindow is scrolled to the
position of the item and the item is highlighted.

Equivalent operation:

SelectSource | Find...or open theSourcepop-up menu and seldeind...
to open thd=ind dialog.

Example:
in>FIND “this” ;B ;WW

The*this”  string (considered to be a whole word) is searched irSiharce
component window. The search is performed backward.
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FONT
Short description:
Sets the text font
Syntax:
FONT ‘FontName’ [size][color]
Arguments:

FontName Name of a valid font installed on the system. If the
specified font is not found, Windows will try to find an
available font that best fits the specification.

size Defines the font size. This parameter must be a positive
numerical constant representing a point size.

color Defines the font coloBLACK, GREY,
LIGHTGREY,WHITE, RED, YELLOW, BLUE,

CYAN, GREEN, PURPLE, LIGHTRED,
LIGHTYELLOW, LIGHTBLUE, LIGHTCYAN,
LIGHTGREEN, LIGHTPURPLE

Description:

TheFONTcommand changes the font type, color, and size.

The color specified in thEONTcommand applys to all text displayed in the

component windows. Do not use the same color for the font and background,;

otherwise, text will not be visible.

Font color exceptions — Exceptions apply to the command line component

and source component. Colors used in the command line component are

fixed and cannot be changed. The prompt and responses are displayed in
black, commands in blue, and error messages in red.

Colors used in the source component are also fixed. ANSI C keywords are

displayed in blue, comments in green, and strings in red. The rest of the code

is displayed in the color specified in tR®NTcommand.
Equivalent operation:
The Component | Fonts..menu option will display th&ont dialog.
Example:
FONT ‘Arial’ 8 BLUE

Text is written in blue using the Arial 8 point font.
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HELP

Short description:

Displays a list of available commands

Syntax:
HELP

Description:

In the command line component, thikELPcommand displays all available
primary commands. Subcommands for KIETRIBUTEScommand are not
listed. Component specific commands for components that are not opened
will also not be listed.

Example:

in>help

MCUez:
VER Shows version information
AUTOSIZE  Selects window sizing mode
OPEN Opens a component window
SET Loads a target component
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LOAD
Short description:

Loads an application file

Syntax:
LOAD [applicationName]

Argument:
applicationName Name of application. If theabsfile is not located in
the project directory, the complete path must be
specified.
Description:
Loads an application file for debugging. If no parameter is specified, the
Load Executable Filedialog is opened.
Example:
LOAD FIBO.ABS
Loads the applicatiofibo.abs
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OPEN

Short description:
Opens a component window

Syntax:
OPEN componentName [x y width height ][;1]

Arguments:
componentName  Name of the component window to be opened
X X axis of the component window from upper-left

corner
y Y axis of the component window from upper-left
corner

width Component window width
height Component window height
I Opens the component window as an icon
X, Y, width, and height  are specified as a percentage of the MCUez
main window.

Description:
OPENopens a component window.l Ifis set, the component window is
opened as an icon.

Example:

OPEN Source 0 78 60 22
The Sourcecomponent window is opened at the specified position, width,
and height.
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NOTE:

Short description:
Saves the general window layout

Syntax:
SLAY <filename>

Argument:
filename Name of file (with full path) where component window
layout is saved
Description:

The SLAY command is used to save the layout of all component windows
available in the main window.

Example:
slay /mcuez/demo/mylayout.hwil

The current layout is saved in the fitg/layout.hwl

Layout files usually have an .hwl extension. However, any file extension can be
specified. If no path is specified, the destination directory is the current project
directory.
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SMEM

Short description:

Shows a memory range

Syntax:

SMEM <range>

Argument:
range Address range constant that defines the block of memory
to be displayed
Description:

This command applies to tisource Assembly, andMemory component
windows.

In the source component, tBMEMommand displays the corresponding
module’s source text, scrolls to the corresponding text location (the code
address), and highlights the statements which correspond to this code
address range.

In the assembly component, tBMIEMommand scrolls the assembly
component, shows the location (assembler address), and highlights the
assembler lines of the address range.

In the memory component, tii8MMEMommand scrolls the memory dump
component and shows the locations (memory address) of the address range
given as the range argument.

Example:

MCUez HC0O5/HCO08 Debugger

in>Source < SMEM 0x8000..0x8008

The Sourcecomponent window scrolls to the source code corresponding to
the instruction located at addré»s8000 . The source code generating code
betweer0Dx8000 and0x8008 is highlighted.

in>Memory < SMEM 0x8000,8

The Memory component window scrolls to the addrég8000 and the
memory rang®x8000..0x8007 is highlighted.
in> SMEM 0xF040..0xF050

The Source Assembly, andMemory component windows scroll to
0xF040 and the rangexF040 to OxFO050 is highlighted.
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SMOD
Short description:

Shows a module

Syntax:
SMOD <module>

Argument:

module Name of a module bound to the application. The module
name should contain no path. The module extension
(.dbgfor assembly sources arfor C sources, etc.) must
be specified.
Description:

This command applies to tlsource Data andMemory component
windows.

In the source component, tBMOxommand displays the corresponding
module’s source text. If the module is not found, a message is displayed in
the command line window.

In the data component, tisMOzommand displays the corresponding
module’s global variables.

In the memory component, tisMOzommand scrolls the memory
component and highlights the first global variable.

The module is searched for in the directories specified iGENPATH
environment variable. An error message is displayed:

» If the specified module is not bound to the application currently loaded

» If no application is loaded

Example:
in>Data < SMOD fibo.dbg
Global variables defined in thido.dbgmodule are displayed in tiizata
component window.

NOTE: The module parameter must be a module filename listed Mdbale
component window.
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Component Commands

SPC
Short description:

Shows the specified address in a component window

Syntax:
SPC <address>

Description:

This command applies to ti8®urce Assembly, andMemory component
windows.

In the source component, tB®Ccommand loads the corresponding
module’s source text, scrolls to the corresponding text location (the code
address), and highlights the statement that corresponds to this code address.

In the assembler component, BieCcommand scrolls the assembly
component, shows the location (assembler address), and highlights the
assembler instruction of the specified address.

In the memory component, tIf&PCcommand shows the location (memory
address) of the specified address.

Example:
in>Assembly < SPC 0x8000

The Assemblycomponent window scrolls to the address 0x8000 and the
instruction is highlighted.

SPROC
Short description:

Shows information associated with the specified procedure. This command
is available only when performing C source debugging using the HIWARE
compiler. Refer taAppendix B. C Source-Level Debuggindor

information on C source debugging.
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UPDATERATE

User’'s Manual

Short description:

Sets the data update mode

Syntax:
UPDATERATE rate

Argument:
rate Constant number representing tenths of a second,
between 1 and 600 tenths of a second (for example,
0.1 to 60 seconds)
Description:

In the data and memory components, tHeDATERATEommand is used to
set the data refresh update rate. lRDATERATEommand has effect only
when the data or memory component is set to periodical mode.

Example:
in>Memory <updaterate 30

This rate sets memory to update every three seconds.
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Component Commands

VER

Short description:

Displays the MCUez debugger and component windows’ version numbers

Syntax:
VER
Example:

in>ver
MCUez

MCUez Engine

Source
Assembly
Register
Memory
Data

Command Line

Module

MotoESL Target

Probe ID

BOOT ROM

EEPROM
Protocol
Server

MCUez HC0O5/HCO08 Debugger

1.0.10
1.0.22
1.0.9
1.0.8

1.0.5
1.0.9
1.0.11
1.0.7
1.0.3
1.0.15
0x3C1
V-1.01
V-2.34
V-2.41
V-2.20
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ZOOM

Short description:
Zooms in/out on an array or variable

Syntax:
ZOOM (address in | address out)

Arguments:
address Address of a structure or pointer variable that should be

zoomed-in or zoomed-out

Description:
In the data component, tZ®OM incommand is used to display the member
fields of structures by revealing the structure. Member fields are not
expanded in place. The display of the member fields replaces the previous
view. TheZOOM outcommand is used to return to the nesting level
indicated by the given identifier. Addresses are not needed to zoom out.
Simply typeZOOM out.

Example:
in>ZOOM Ox1FEO in
The variable structure located at addi@sE-EO is zoomed in.
NOTE: This command is relevant when C-source debugging.
in>zoom &_StartupData
The previous code example zooms in on tB&artupData  structure
(& StartupData is the address ohe _StartupData  structure).
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5.9 Command Files

Command Reference
Command Files

The command filestartup.cmdreset.cmgdpreload.cmdandpostload.cmdére
MCUez system command files.

MCUez HC0O5/HCO08 Debugger

startup.cmds executed when a target is loaded (the target defined in the
project.inifile or by selecting th€omponent | Set Targetmenu
option).

reset.cmds executed when thearget Name | Resetnenu option is
selected Target Namerepresents the actual target, for example,
MMDS0508, SDI, etc.).

preload.cmds executed before loading absapplication file (select
Target Name | Load..to load an executable file).

postload.cmds executed after loading ambsapplication file.
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A.1 Contents

A.2 Introduction

A.3 File Format

Appendix A. Register Description File

A2 Introduction. . . ... 183
A3  FileFormat . .. ... 183
A.4  Description Using Extended Backus—Naur Form (EBNF). . ... ... 184

When loading an MCUez target, definitions of the 1/0O (input/output) registers
are loaded from aegfile. This allows the names of these registers to be used
as parameters for commands or as operands in an expression. The syntax of the
file is defined inA.4 Description Using Extended Backus—Naur Form

(EBNF).

There may be several different files depending on the MCU used. The name of
the correct file is derived from the MCU identification number (MCU Id) in the
following way:

MCUxxxx.REG

wherexxxxis the MCU Id in hexadecimal representation. This file is expected
to be found in the directory where the program files are located (for example,
.\PROG\REG If this file is not found, theefault.redfile is searched for and
loaded. If this file is not found, corresponding information will be missing and
related commands may not deliver the complete results.

A header contains the name, identification number, and location of the register
block of the MCU. The header is followed by a list of module descriptors. Each
descriptor contains register definitions and (optionally) a memory map
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specification. The register definitions can be grouped under a group name. Each
register definition defines the name, address, and size of an I/O register. The
memory map specification is used by MEMcommand to display the

configured memory of that module.

A.4 Description Using Extended Backus—Naur Form (EBNF)

The syntax of the register file is described here in EBNF.

MCUDescription = Header {Module}.
Header = "MCU" McuName Mculd RegBase
RegSize.
Module = "MODULE" ModuleName {RegDef}
{GroupDef | MapDef}.
GroupDef = "GROUP" GroupName {RegDef}.
RegDef = RegName RegOffset Size.
MapDef = "MEMMAP" BlkName BaseMapDef
{MapSecifier}.
BaseMapDef = "BASE" Exp "SIZE" Exp
"ENABLED" Exp.
MapSpecifier = "SPECIFIER" [Label] Exp.
Exp = CExpression | SwitchExpr.
SwitchExpr = CExpression ":" {CaseSpec}.
CaseSpec = "["ConstValue ":"
(CExpression | StringDef) "".
McuName = StringDef.//name of the MCU
Mculd = ConstValue.//identification
number of the MCU
RegBase = ConstValue.//base address of

ModuleName

the registers after reset
Name.//name of the module

GroupName Name.//name of a group of
registers

RegName = Name.//name of the register

RegOffset = ConstValue.//offset from the
register base address

Size = ConstValue.//size of the
register in bits

BlkName = Name.//name of the memory
block

Label = StringDef.//[lname to be used to

CExpression

label the specifier

Il expression defined in

ANSI-C that contains integers

ConstValue = [/ constant value as defined
in ANSI-C

Name = [/l identifier as defined
in ANSI-C

StringDef = /I any number of printable

characters in double quotes

[1] Evaluation of expressions are done with signed 32-bit arithmetic.
[2] Non-printable characters are interpreted as white spaces.
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Register Description File
Description Using Extended Backus—Naur Form (EBNF)

Example:  This example describes a hypothetical MCU. It contains the
modules ABC, SQIM, and FLASH. The SQIM module has two
groups of registers, PORTS and CHIPSELECTS.

MCU "MY_MCU" 0x07A5 OxFFF000 0x1000
MODULE ABC
ABCMCR 0x700 16
PORTABC 0x706 16
MODULE SQIM
SQIMCR 0xA00 16
SYNCR O0xA04 16
GROUP PORTS
PORTA 0xA10 8
PORTB O0xAll 8
GROUP CHIPSELECTS
CSPARO O0xA44 16
CSBARA OxA60 16
CSORA 0xA62 16
MEMMAP CSA
BASE (CSBARA & OxFFF8) << 8
SIZE CSBARA & 7 :
[0:0x800] [1:0x2000] [2:0x4000]
[3:0x10000] [4:0x20000] [5:0x40000]
[6:0x80000] [7:0x80000]
ENABLED (CSPARO & 3) >= 2
SPECIFIER "ACCESS" (CSORA >> 11) & 3

[0:"None"][1:"Read"]
[2:"Write"][3:"Both"]
SPECIFIER "BYTE" (CSORA >>13) & 3 :
[0:"None"][1:"Lower"]
[2:"Upper"][3:"Both"]
SPECIFIER (CSORA >>4) & 3:
[0:"None"][1:"Lower"]
[2:"Upper"][3:"Both"]
MODULE FLASH
FEEMCR 0x820 16
FEEBAH 0x824 16
FEEBAL 0x826 16
MEMMAP FLASH
BASE (FEEBAH << 16)
SIZE 0x8000
ENABLED (FEEMCR & 0x8000) ==
<eof>
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C Source-Level Debugging

B.2 Introduction

NOTE:

This appendix provides information on performing C source-level debugging
with the the MCUez debugger. The C source-level debugging process is
applicable only for applications that are compliant withEh&/DWARF 2.0
object format standard.

A license key is required to activate this feature. Contact HIWARE AG for
information on CSLD pricing and how to obtain the license key.

B.3 Source Component

User’'s Manual

NOTE:

The Sourcecomponent window displays the source code of the program
(application file). It enables the user to view, change, monitor, and control the
current execution location in the program. The text displayed iSdbece
component window is chroma-coded. Language, keywords, comments, and
strings are emphasized with different colors (respectively blue, green, red). A
word is selected by double clicking it.

Select a section of code by holding the left mouse button and dragging the
mouse over the appropriate code range. If the selected source code range
matches the highlighted instruction set in the asseatyponent, both code
groups are highlighted. Marks are displayed at all locations where breakpoints
can be set. If execution has stopped, the current position is marked in the source
component with the corresponding statement in the source component
highlighted.

The text visible in th&ourcecomponent window cannot be edited. The source
component is a file viewer only.
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Procedure Component

B.4 Procedure Component

B.4.1 Operations

The procedure component displays the list of procedure or function calls that
were performed up to the moment the program was halted. This is the procedure
chain also known as the call chain. Entries in the procedure chain are displayed
in reverse order from the last call (most recent on top) to the first call (on
bottom).

Procedure parameter values and types can be displayed. The object information
bar contains the source module and the address of the selected procedure.

= Procedure A=]

liibo.c  Address: BO5S

main [ j

_dtartup ()

=l

Figure B-1. Procedure Component Window

Double clicking on a procedure name forces all open windows to display
information about that procedure. TBeurcecomponent window shows the
procedure's source. Tibata component window displays the local variables
and parameters of the selected procedtitrire B-2 shows thd’rocedure
component window menu.

» Show Values—Displays function parameter values in the procedure
component

* Show Types—Displays function parameter types in the procedure
component

v Show Values
Show Types

Figure B-2. Procedure Component Window Menu
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B.4.2 Drag Out

Table B-1shows the drag and drop actions possible from the procedure

component.

Table B-1. Procedure Component Drag and Drop Actions

Destination .
Action
Component
Data | Local Displays local variables from the selected procedure in the
data component
Displays source code of the selected procedure. Current
Source instruction inside the procedure is highlighted in the
source component.
Assermbl The current assembly statement inside the procedure is
y highlighted in the assembly component.

B.4.3 Drop Into

Nothing can be dropped into tReocedure component window.

B.5 Data Component

The Data component window contains the names, values, and types of global
or local variables. ThBata component window (ifrigure B-3) shows all
variables that are present in the current source module or procedure.

= Data:1 _ O]

|Addiess: 8030 Size: 24 |startup.c | Auto

|Symb | Global

User’'s Manual

flags ]

unsigned int
main 0x5084 _PFunc
stacklffzet 5190 unzigned int
nofZeroluts 1l unzigned int
B pZerolut 0x304f * Range
*pZerolut <4 Range
toCopylDourBeg Oxdlas * _Copy
noflibInits 32851 unsigned int ;I

tagitartup

Figure B-3. Data Component Window
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Data Component

The object info bar contains the address and size of the selected variable. It also
contains the module name or procedure name where the displayed variables are
defined, the display mode (automatic, locked, etc.), the display format
(symbolic, hex, bin, etc.), and the current scope (global or local).

Various display formats such as symbolic representation, hexadecimal, octal,
binary, signed, and unsigned can be selected. Structures can be unfolded to
display their member fields. Pointers can be traversed to display the data they
are pointing toTable B-2lists the menu options for the data component.

Table B-2. Data Component Menu Options
for C Source-Level Debugging

Menu Entry Description

Develops the selected structure. The member field of the

Zoom in structure replaces the variable list.
Zoom out Returns to previous level of development
Scope... Switches between local or global variable display

Switches between Symbolic (display depends on type of
Format... variable), Hex (hexadecimal), Oct (octal), Bin (binary), Dec
(signed decimal), UDec (unsigned decimal) display format.

Switches between automatic, periodical, locked, or frozen

Mode... update mode

In automatic mode (default), variables are updated when the target is stopped.
Variables from the currently executed module or procedure are displayed in the
data component.

In locked and frozen mode, variables from a specific module are displayed in
the data component. In that case, the same variables are always displayed in the
data component.

In locked mode, variable values displayed in the data component are updated
when the target is stopped.

In frozen mode, values displayed in the data component are not updated when
the target is stopped.

In periodical mode, variables are updated at regular time intervals when the
target is running. The default update rate is 1 second.

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA C Source-Level Debugging 191



C Source-Level Debugging

B.6 Breakpoints Setting Dialog
TheBreakpoints setting dialog box consists of:

» Alist box that displays currently defined breakpoints

* A Breakpoint: group box that displays the address of the currently
selected breakpoint, name of the procedure in which the breakpoint has
been set, state of the breakpoint (disabled or not), and type of breakpoint
(temporary or permanent)

* A Counter: group box that displays the current value and interval value
of the counter. This group allows the user to define a counting
breakpoint. (Se®.10 Stopping an Application)

* A Deletebutton to remove the currently selected breakpoint
* OK button to validate all modifications
e Cancelbutton to disregard all modifications and retain previous values

» Help button to open the help file

SeeFigure B-4.

B.7 General Rule for Halting on a Control Point

Counting Control Pointlf the interval is greater than one (1), a counting control
point has been defined. When the application is running, its current value is
decremented each time the control point is reached. The application will halt on
this control point if the value is equal to zero (0). If acommand has been defined
and enabled, the command is executed when the application is halted on the
control point.

B.8 Configuring the Default Layout

This line must be in thproject.inifile to establish a default layout for the
debugger:

Window2=Procedure 0 30 50 15
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Loading an Application

|E:ABINATESTS ibo.c

Breakpoints zetting >
unsigned int Fibonacci (unsigned int n)
{E B05C:; fibo. . Fibonacei+7 (E; 3,3
UI'.I.SiI:I'ﬂEd fihl . fikhz . fihD.: BDEF, fibD.C.FibDﬂaCCi+1 |:| . E,' T

B063; fibo.c.Fibonacci+14 ; E; 1, 1; Fib2==13; E; SPC 0xC200; E

nt 1 B06E ; fibo.c.Fibonacci+25 ;E; 1.1
fihl = 0:
# fibz = 1:
={ £ibo = n;
fHi = z:; :
while {i <= n}) {E — Breakpairt :
fibho = fibhl + f£ibZ; Address [hex) : B0E3 I— Disahle
= fibl = fibZ:
= fihno: [T Temporamy

flh 2 Mame: Fibonacei

— Condition

Candition: |Fib2==13 [T Dizable
— Command ;

Cormmand : |5|:-|: D200 [ Disable
— Covnter :

Current : |-|— Interval : |-|—
Delete | ] | Ear‘u:ell Help |

Figure B-4. Breakpoints Setting Dialog Window

B.9 Loading an Application

The global data component contains the list of global variables defined in the
module that contains the application entry point. The local data component is
empty.

B.10 Stopping an Application

TheData component window (assigned the global attribute) displays the name
and value of all global variables defined in the module where the currently
executed procedure is implemented. The module name is specified in the data
component information bar. THata component window (assigned the local
attribute) displays the name and value of the local variables defined in the
current procedure. The name of the procedure is specified in the data
information bar.
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B.11 Defining Counting Breakpoints

Counting breakpoints are activated after the instruction has been executed a
specified number of times. This section describes breakpoint operations.

A counting breakpoint is recognized by this ice: .

A counting breakpoint is set by tigreakpoints Settingdialog. To access this
dialog box:

* Point to a C statement in the source component window, hold the left
mouse button, and press the S key.

» Point at a C statement in tB®urcecomponent window and click the
right mouse button to open tB®urcepop-up menu, then selesét
BreakPoint or Show BreakPoints

» SelectRun | Breakpoints ....from the main menu bar.

If program execution continues, tirrent field is decremented each time the
instruction containing the counting breakpoint is reached. \Wherent is
equal to 0, the application stops. If the check Demporary is not checked
(not a temporary breakpointurrent is reloaded with the value stored in
Interval to enable the counting breakpoint again.

B.12 Stepping in the Application

The MCUez debugger provides stepping functions at the application source
level and assembler level.

B.12.1 Stepping at Source Level

Figure B-5 shows a typical stepping-at-source-level operation.
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Stepping in the Application

Eile “iews Bun Simulator Component  Assembly  Window  Help

Clsl@] e @R el =]s]e])

= Source P[] 9 ) b Assembly  [EIERTIN[=]
|E:ADEMONfibo.c |Fibonacci
-2 Al |
while (i <= n) {E |
fibo = fibl + f£ib:a:;
fibZ = fibo;
i++;
=
return(fibo) ; - rabs = 8
K ol hd

Figure B-5. Stepping-at-Source Level Window

The debugger provides two ways of stepping to the next source instruction:

1. SeleciRun | Single Step

2. Click theSingle Stepicon on the debugger toolbg <

STEPPEDdisplayed in the status line indicates that the application is stopped
by a step function.

If the application was previously stopped on a function invocati@mngle
Stepstops the application at the beginning of the invoked function.

The display in the assembly component is always synchronized with the display
in the source component. The highlighted instruction in the assembly
component is the first assembler instruction generated by the highlighted
instruction in the source component.

Elements from the register, memory, or data components that are displayed in
red are the register, memory position, and local or global variables. The
indicated variables are those whose values have changed during execution of
the source statement.
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B.12.2 Stepping Over a Function Call (Flat Step)

The debugger provides two ways of stepping over a function call:

1. SeleciRun | Step Over
2. Click theStep Overicon on the tooIbadEI .

STEPPED OVERisplayed in the status line indicates that the application was
stopped by a step over function.

If the application was previously stopped on a function invocati@tea Over
halts the application on the source instruction directly following the function
invocation.

The display in the assembly component is always synchronized with the display
in the source component. The highlighted instruction in the assembly
component is the first assembler instruction generated by the highlighted
instruction in the source component.

Elements from the register, memory or data components that are displayed in
red are the register, memory position, and local or global variables. The
indicated variables are those whose values have changed during execution of
the source statement.

B.12.3 Stepping Out of a Function Call

User’'s Manual

The debugger provides two ways of stepping out of a function call:

1. SeleciRun | Step Out
2. Click theStep Outicon on the tooIba‘irvI

STOPPEDQIisplayed in the status line indicates that the application is stopped
by a step out function.

If the application was previously stopped on a function invocati@tea Over
halts the application on the source instruction directly following the function
invocation.
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Displaying a Local Variable from a Function

B.13 Displaying a Local Variable from a Function

The debugger provides two methods to view the local variable list defined in a
function.

1. Using drag and drop — Drag a function name from the procedure
component to a data component with attribute local.

2. Using double click — Double click a function name in the procedure
component.

The data component (with attribute local that is neither frozen nor Ipcked
displays the list of variables (with their values and type) defined in the selected

function.

B.14 Miscellaneous C Source-Level Commands

This section describes all debugger commands associated with C source-level
debugging.
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SPROC

Short description:
Shows information associated with the specified procedure

Syntax:
SPROC level

Description:
In the data component, ti?ROQommand shows local variables of the
corresponding procedure stack level.
In the source component, tB®ROCGommand shows the corresponding
module’s source text, scrolls to the corresponding procedure, and highlights
the statement that is in the procedure chain.
level = 0 isthe current procedure levédvel = 1 s the caller stack
level and so on.

Data component example:

in>Data:2 < SPROC 0

This command displays the local variables defined in the caller function
number 1 in the call chain.

Source component example:
in>Source < SPROC 1
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Miscellaneous C Source-Level Commands

ATTRIBUTES
Short description:

Sets the display inside a component window

In the Procedure Component

Syntax:
ATTRIBUTES list

Arguments:

list=command{,command}
command¥ALUES (ON|OFF)| TYPES (ON|OFF)

Description:

The ATTRIBUTEScommand sets the display and state options of the
procedure component window.

The VALUESandTYPEScommandONor OFFindicates if the values or
types should be displayed in tReocedure window. This command is
applicable for the procedure component only when performing C
source-level debugging.

Example:
Procedure < ATTRIBUTES VALUES ON,TYPES ON

Argument types and values are displayed inRtezedure component
window.
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In the Data Component

Syntax:
ATTRIBUTES list

Arguments:
list=command{,command})
command=FORMAT (bin | oct | hex | signed
| unsigned | symb) | MODE(automatic |periodical
| locked | frozen) | SCOPE (global | local)
| SPROC module | SMOD module | UPDATERATE rate

Description:

The ATTRIBUTEScommand sets the display and state options oD
component window.

TheFORMATommand indicates how variables will be represented. Display
formats are binary, octal, hexadecimal, signed decimal, unsigned decimal, or
symbolic.

The SCOPEcommand selects and displays global or local variables.
The MODEommand selects the display mode of variables.

In automatic mode (default mode), variables are updated when the target is
stopped. Variables from the currently executed module or procedure are
displayed in the data component.

In locked and frozen mode, variables from a specific module are displayed
in the data component.

In locked mode, values from variables are updated when the target is
stopped.

In frozen mode, values are not updated when the target is stopped.

In periodical mode, variables are updated at regular time intervals when the
target is running. The default update rate is 1 second.

The UPDATERATEommand sets the update rate for the data component.
This command is only relevant when the update mode for the data
component is set to periodical.

The SMOLQshow module) command displays global variables of the
corresponding module.
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Miscellaneous C Source-Level Commands

The SPROGshow procedure) command displays local variables of the

procedure.

Arguments:
hex Sets format representation to hexadecimal
oct Sets format to octal
bin Sets format to binary
symb Sets format as a symbol
signed Displays value in signed decimal format
unsigned Displays value in unsigned decimal format
periodical Set data component to periodical update mode
locked Set data component to locked update mode
frozen Set data component to frozen update mode
automatic Set data component to automatic update mode
module Specified module
rate Update rate in tenths of a second. Valid values for the

rate are 0 to 600.

Equivalent operations:

ATTRIBUTES FORMAT elect menu entripata | Format...
ATTRIBUTES MODE Select menu entripata | Mode...
ATTRIBUTES SCOPE Select menu entripata | Scope...
ATTRIBUTES SPROC Drag and drop from procedure
component to data component.
ATTRIBUTES SMOD Drag and drop from module component

to data component.

ATTRIBUTES UPDATERATE Select menu entripata | Mode |
Periodical.

Example:
Data < ATTRIBUTES MODE FROZEN

In the data component, the mode for updating global variables is set to
frozen. Variables are not refreshed when the application is halted.

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA C Source-Level Debugging 201



C Source-Level Debugging

User's Manual MCUez HC0O5/HCO08 Debugger

202 C Source-Level Debugging MOTOROLA



User’'s Manual — MCUez HCO5/HCO08 Debugger

Appendix C. MMEVS0508 Target

C.1 Contents

C.2  OVeIVIBW. . ot 204
C.3 Loading the MMEVSO508 Target . .................. ... ... 204
C.3.1 MMEVS Target Startup File . . . .............. ... ... ..... 205
C.4 MMEVSO0508 TargetMenu .. ..., 206
C41 Load... ... 206
C4.z2 ReESet. . . 206
C.4.3 ComMmMUNICAtION.... . . .ot 206
C44 Memory Map.... . ... 207
C441 Configuration . ......... ... ... 207
C.4.4.2 MEMOTY . . o 209
C.4.5 Target Signals . ... 209
C.5 MMEVS Commands. .. ...ttt a 210

MCUez HC0O5/HCO08 Debugger

User's Manual

MOTOROLA MMEVS0508 Target

203



MMEVS0508 Target

C.2 Overview

This appendix introduces the MMEVS0508 modular evaluation system for the
MC68HCO05 and MC68HC08 MCU Families.

The MMEVS0508 is an emulator system designed by Motorola for MCUs that
use a CPUO5 or CPUOQS to provide emulation memory. MMEVS interface
allows an external target system based on a Motorola MCU to download an
executable program from the MCUez environment, execute it, and relay the
results of the real target system behavior to the MCUez debugger.

The debugger fully supervises and monitors the target system’s MCU. It also
controls CPU functions such as read and write in internal/external memory
(even when the CPU is running) and single-step/run/stop processes.

C.3 Loading the MMEVSO0508 Target

User’'s Manual

From the debugger, load the MMEVS0508 target by sele@&tgarget...
from theComponentmenu Figure C-1) and selecting ESL (emulator server
library) from the list of targets.

Target @M=l window  Help

. | %l | Open... E
Set Target... _
Fontz...
B ackground Caolaor...

Figure C-1. Component Menu

The ESL driver automatically attempts to locate the MMEVS0508. If the target
is successfully loaded, tMMEVS0508 menu replaces thEarget menu

(Figure C-2) and the debugger status bar displays information shown

in Figure C-3.
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Loading the MMEVS0508 Target

LComponent

Load... J
Bezet

L=
-

Communication...
termaom Map...

Target Signals...

Figure C-2. MMEVS0508 Menu

Running Mode MCU Id

Far Help. press F1 |57'600 |Backgnd  |MCBSHCOSAZ32 |TRACED -

Help Baud Rate Debugger Status

Figure C-3. Debugger Status Bar

Displayed from left to right after the help line are the communication baud rate,
debugger run mode, name of connected MCU (MCU Id), and debugger status.

If the driver cannot locate the target, an error message ar@idimnunication

dialog box appear indicating that the target is not connected. This dialog also

can be opened by selecti@gnnect...in theESL menu.

C.3.1 MMEVS Target Startup File

The startup command filstartup.cmdlis executed by the debugger

immediately after the MMEVS target driver has been loaded. This file must be
located in the current project directory. Any debugger command can be used in

this file. Commands are describedSaction 5. Command Reference

Example of astartup.cmdile:
wb 0x0035 0x00
wb 0x0012 O0Ox11
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C.4 MMEVSO0508 Target Menu

C.4.1 Load...

C.4.2 Reset

The MMEVSO0508Target menu is displayed iRigure C-4.

B LComponent

Load... J
Beset .

=
oo

Communication...
termom Map...
Target Signals...

Figure C-4. MMEVS0508 Target Menu

SelectLoad... to load an executable file containing.absextension.

SelectResetto reset the target MCU. After selecting this option, the commands
specified in theeset.cmdcript file are executed. This file should be located in
the current project directory. Any debugger command can be used in this file.
Commands are describedSection 5. Command Reference

C.4.3 Communication...

User’'s Manual

SelectCommunication...from theMMEVS0508 menu to display the
Communication dialog box. If the target is not connected, enter the port that
connects the serial cable to the target. Select the maximum baud rate the host
will support or 115,200.

The maximum baud rate depends on the speed and interrupt load of the host
computer. The default is 9600.

Check theSshow Protocolbox to display the communication protocol in the
command line component of the debugger. This feature should be used only for
advanced debugging issues.
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MMEVS0508 Target Menu

C.4.4 Memory Map...

Choosaviemory Map... from the menu to open thdemory Configuration
dialog Figure C-5). This dialog displays the current memory map.

M emory Configuration |
— Configuration :
Filz: E:MMCUWAVESPROGAME Y0041 1402 MER Load...
¥ Ao zelect according to MCU-dE  Oxd11 Save...
— kemary ;
Type Statt - End Conment
000 - 004F PEU ar TOP TOFP board resource ar the
Rt 0050 - 044F Riabd
MOME 0450 - EDFF HOME
ROM BEOD - FOFF ROM
n] FEOOQ - FEOF PRU or TOP TOF board resource ar the
MOME  FE10-FFDF HOME
ROM FFED - FFFE ROM
COF FFFF - FFFF gpecial ram for cop

Start:ln End: |4F Tope: |||:| j

Comment IPHU ar TOF TOP board rezource or the PR

add | Update | Delete | oK Cancel |  Help

Figure C-5. Memory Configuration Dialog Box

C.4.4.1 Configuration

Auto select according to MCU-ItJpon starting the debugger, the target
memory setup is automatically loaded. The debugger loads the
memory map file.fnem related to the MCU Id. If not checked,
the previously opened or saved memory map file is
automatically loaded.

Load... Opens a dialog boxAigure C-6) to locate and load a different
memory file. If afile is not found or is invalid, an error message
is displayed Figure C-7). Memory (personality) files can also
be loaded with theOADMARommand line command. To
work properly, the ESL target must load the memory file that
matches the connected emulation module.

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA MMEVS0508 Target 207



MMEVS0508 Target

Open Personality File

Loak, i I 23 wmmevs05a

Flegame: | [ Qe |
Files of type:  [Persanalty files | o |

[T Open az read-only

Figure C-6. Open Personality File Dialog Box

Configuration Error

The perzonality file far [d 'BFE" was not faund in directary 'C:AMCUEZSPROGANMER'
If a matching MEM file iz available click 'Fetmy' to zelect and copy this file in the directary 'C:hCUESSPROGWMER'.
The file will be named ‘C:\MCUEZA\PROGYME MAODBFEN DD MER”.

CAUTION: If zuch a file is not available ar if a wrong file is installed, proper operation will MOT be pozsiblel

Figure C-7. Memory Map Error Message

The.memfilename is constructed like thBnnnnVxx.mem
nnnin MCU Id (4-digit hex value)
xx 2-digit version number

SelectRetry to open a memory file. If the selected file is valid,
it is loaded and copied into theROG\MEMdirectory. Select
Cancelto open th@®pen Personality Filedialog box.

Save... Opens a dialog box to save new user-defined memory locations
in a memory configuration file

WARNING: Do not save a new configuration to a provided .mem file. This would overwrite
the original .mem file and could prohibit the MMEVS from booting up.
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C.4.4.2 Memory

C.4.5 Target Signals

MMEVS0508 Target
MMEVS0508 Target Menu

The memory group box in tidemory Configuration dialog allows the

real-time memory to be specified. The user can specify the start and end
location for a selected memory type and enter a brief comment. The
MMEVS0508 real-time memory consists of dual-ported memory that can be
assigned to any valid RAM or ROM memory address. While the MMEVS0508
is running, the debugger can display and modify the real-time memory. If part
of the memory overlays the MCU I/O, RAM, or EEPROM, that portion can
only be displayed, not monitored.

SelectTarget Signals...from theMMEVS0508 menu to open th&€arget
Signalsdialog shown irFigure C-8. Settings are read from the MMEVSO0508.
If the user changes the settings and selékisthe values are written to the
MMEVSO0508. IfSave and Reloads checked, the configuration is reloaded
when the debugger is started.

This dialog allows the MCU clock speed to be set and the target signal
connection to be reset.

Target Signals |

— Target may not support all options —;

— MCU Clack
“ 16Mhz & 2 Mhz
8 Mhz 1 Mhz
" 4 Mhz " External

—Reszet
[~ Besetin [~ Fesetout

[” Save and Reload

Cancel Help

Figure C-8. Target Signals Dialog Box
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C.5 MMEVS Commands

This section describes MMEVS commands. These commands can be typed in
the debugger command line component or inserted in a command file.

BAUD — Serial Communication Baud Rate
Description:

TheBAUDcommand sets the baud rate for communication between the
system controller and host computer. For maximum performance, the baud
rate should be set as high as the host computer can accommodate. The
maximum rate is 115,200, the default is 9600.

If the system does not support a specified baud rate, an error message is
displayed.

Syntax:
BAUD [rate]

Argument:
rate 1200, 2400, 4800, 9600, 19,200, 28,800, 38,400, 57,600,
115,200
Example:
BAUD 57600

Exit — Terminate Session
Description:
TheEXIT command terminates the host session with the target.

Syntax:
EXIT
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MMEVS Commands

LOADMAP — Load Memory Map

Description:

TheLOADMARommand allows the user to load a memory map from a file.
If the specified file starts with a number, it should be preceded by a period
and back slash (.\). For exampdl€ADMAP .\00123V22.mem .

Syntax:
LOADMAP <filename> | <MCU ID>

Arguments:
filename Specifies a memory file that defines a memory map
MCU ID MCU identifier. If specified, the command will load the
memory file that matches the MCU Id.
Example:
LOADMAP 0x3C1 /* Loads memory map from a file that matches the
MCU Id */
MCUez HC0O5/HCO08 Debugger User’s Manual
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OSC — Select Emulator Clock Frequency

Description:

The OSCcommand selects the emulator clock frequency. Six clock
frequencies are available. Five internally generated clock frequencies are
available: 16 MHz, 8 MHz, 4 MHz, 2 MHz, and 1 MHz. An external clock
source is also available. The default emulator clock rate is set by the
firmware and adapted to the current frequency. Enter this command without
parameters to open the equival&atget Signalsdialog box.

Syntax:

OSC [<rate> | <source>]

Arguments:
rate OSC1MHZ Selects the 1 MHz oscillator
OSC2MHZ Selects the 2 MHz oscillator
OSC4MHZ Selects the 4 MHz oscillator
OSC8MHZ Selects the 8 MHz oscillator
OSC16MHZ Selects the 16 MHz oscillator
source EXT Selects an external clock source
Example:

OSC 0sc8Mhz  /* Use the 8 MHz internal emulator clock */

Disables the real-time memory block at base address $1000
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MMEVS Commands

PROTOCOL — Protocol Command

Description:

ThePROTOCOEtommand allows the user to display the communication

protocol between the debugger and the server i@timemand Line
window.

Syntax:
PROTOCOL [ON | OFF]

Arguments:
ON Protocol is displayed in theommand Line window
(default).
OFF Protocol is not displayed in theommand Line window or

logged in the log file.

RESET — Reset Command

Description:

TheRESETcommand resets the target MGRESET GOperforms a reset
of the EM (emulator) and automatically starts execution of the code starting
at the address stored in the reset ved®HSET STORerforms a reset and
waits for user commands.

NOTE: This command does not execute the reset command file (reset.cmd).

Syntax:
reset [GO | STOP]

Arguments:

GO Resets the MCU and continues at address stored in reset vector

STOP Resets the MCU and stops (default)

Example:
RESET GO /* Resets the MCU and continues */
RESET /* Resets the MCU and stops (default) */
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SIG — Target Signal Emulation Command
Description:

TheSIG command enables or disables control signals from the target MCU
and controls emulation. If a signal or list of signals is entered without
specifyingENABLEor DISABLE, the signals are enabled. If no signal is
specified, thél'arget Signal dialog box appears.

Syntax:

SIG [ [ENABLE] <signal> {<signal>}]
[ DISABLE <signal> {<signal>}]

Arguments:
signal The signal to be enabled or disabled. Available signals
areRESETIN andRESETOUT
ENABLE Connect the signal from the target system.
DISABLE Disconnect signal from the target system.
Example:

SIG ENABLE RESETIN
Enables th&kESET IN signal from the target system
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D.7.3 Start Emulation .. ......... .. . . .. 233
D.7.4 Status Bar. . ... .. e 233
D.7.5 RecordingBusData. ............... .. ..., 233
D.7.6 Trigger EVent. . .. ... 234
D.8 ViewingCollectedData . .......... ..., 234
D.8.1 View Cycles. . ... . 234
D.8.2 Textual, Graphical, or Instructions . ...................... 234
D.8.3 Textual Display . . . ... 235
D.8.4 Instructions Display . . . ......... ... . . 236
D.8.5 Graphical Display ............. . i 237
D.8.6 SetTime Base . ........ e 238
D.8.7 Show Location. ............ . . 239
D.9 Add/Remove Iltems inthe Trace Window .................... 239
D.10 Searching. . ... ... e 240
D.10.1 SearchforaFrame............. ... .. ... 240
D.10.2 SearchforEvents. . ........... ... .. 241
D.10.3 NextEvent.......... ... . .. . e 242
D.10.4 Previous Event. ... ... 242
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D.2 Overview

MCUez debugger uses Motorola’s MMDS0508 to communicate with a target
system. The MMDS0508 is an emulator system that provides emulation
memory and a bus state analyzer for MCUs with a CPUO5 or CPUO0S8.

Using the MMDS interface, an external target system can download an
executable program, execute it, and relay the results of the target system to the
debugger.
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Loading the MMDS0508 Target

The debugger fully supervises and monitors the target system’s MCU. It also
controls CPU activities such as read and write in internal/external memory
(even when the CPU is running) and single-step/run/stop processes.

D.3 Loading the MMDSO0508 Target

From the MCUez debugger, load the MMDSO0508 target by selecting
Set Target...from theComponentmenu Figure D-1) and selectingeSL from
the list.

Target ENE G Cel Yindow  Help

. | %l | Open... E
Set Target... _
Fonts...
B ackground Caolaor...

Figure D-1. Component Menu

The ESL driver automatically attempts to locate the MMDSO0508. If the target
is successfully loaded, tidMDS0508 menu replaces thEarget menu and the
debugger status bar displays information showfiguire D-2.

Running Mode MCU Id
For Help, press F1 |57'E00 |Backgnd  |Disarmed | MCEEHCORAZZ2 |TRACED -
Baud Rate Bus Analyzer Mode Debugger Status

Figure D-2. MCUez Status Bar

Displayed from left to right after the help line are: the communication baud rate,
debugger run mode, bus analyzer mode, name of connected MCU, and
debugger status.

If the driver cannot locate the target, an error message ar@idimnunication
dialog box appear, indicating that the target is not connectedcShenenu
replaces th&arget menu. TheCommunicaton dialog can also be opened by
selectingConnect...in theESL menu.
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D.3.1 MMDS Target Startup File

The startup command filstartup.cmdlis executed by the debugger
immediately after the MMDS target driver has been loaded. This file must be
located in the working directory. Any debugger command can be used in this
file. Commands are describedSection 5. Command Reference

Example of sstartup.cmdile:
wb 0x0035 0x00
wb 0x0012 Ox11

D.4 MMDS0508 Target Menu

TheMMDSO0508 target menu is displayed gure D-3.

I8 Component

.

Communication...
temany Map...
Target Signals..
Buz Trace

Figure D-3. MMDS0508 Target Menu

D.4.1 Load...
SelectLoad... to load an executable file containing.absextension.

D.4.2 Reset
SelectResetto reset the target MCU. After selecting this option, the commands
specified in theeset.cmdcript file are executed. This file should be located in
the current project directory. Any debugger command can be used in this file.
Commands are describedSection 5. Command Reference
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D.4.3 Communication...

MMDSO0508 Target
MMDSO0508 Target Menu

SelectCommunication...to display the&Communication dialog box. If the
target is not connected, enter the port that connects the serial cable to the target.
Select the maximum baud rate the host will support or 115,200.

The maximum baud rate depends on the speed and interrupt load of the host
computer. The default is 9600.

Check theShow Protocolbox to display the communication protocol in the
command line component of the debugger. This feature should be used only for
advanced debugging issues.

D.4.4 Memory Map...

ChooseMemory Map... from the menu to open thdemory Configuration
dialog window Figure D-4). This dialog displays the current memory map.

MCUez HC0O5/HCO08 Debugger

Memory Configuration E |

COF  1FFO-1FFO
Bk 1FE1 - 1FFF

— Configuratian :

File : CAACUEZNPROGSWMERMIOBFEY OO, RE M Load...

¥ futo select according to MCU-d;  0sBFE Save...
— Dual-Port Rakd

Baze Address: I':' Fange: 0. 3FF ¥ Enable
—kerman :

Type Start - End Comment

0oog - o1k PRU or TAP - fii|:|2 TOP board rezour™

RO 0020 - 004F ROM -$04  write protect

MOME 0050 - 00FF WOME - $0D

R 0020 - QaFF Rk - $01

RO 0100 - 03FF ROM - %04 wirite protect

0 0300 - 0900 TOP - 302

WOME 0901 -1FEF MNOME - $0D

Rk - $00 cop address needs to be w

Rk - 404

Start:ln Erd: |1F Tupe |||:| j

-

Comment ; IPHU ar TOP - 302 TOP board resource or the PRL

add | Update | Delete |

Ok

Cancel | Help

Figure D-4. Memory Configuration Dialog Box
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D.4.4.1 Configuration

Auto select according to MCU-ItJpon starting the debugger, the target
memory setup is automatically loaded. The debugger loads the
memory map file.fnen) related to the MCU Id. If not checked,
the previously opened or saved memory map file is
automatically loaded.

Load... Opens a dialog boxAigure D-5) to locate and load a different
memory file. If a file is not found or is invalid, an error message
is displayed Figure D-6). Memory files (blocks) can also be
loaded with the OADMARommand line command. To work
properly, the ESL target must load the memory file that
matches the connected emulation module.

The.menfilename is constructed like thi@nnnnVxx .mem
nnnn MCU Id (4-digit hex value)
xx 2-digit version number

SelectRetry to open a memory file. If the selected file is valid,
it is loaded and copied into thEROG\MEMdirectory. Select
Cancelto open thé®pen Personality Filedialog box.

Save... Opens a dialog box to save new user-defined memory locations
in a memory configuration file.

Open Memory blocks
Lanok ir: Ia e j | EF

) 003c0v  mem
] 003510 merm
] 003c3v0 merm
] 003c4v0 merm
] 00bfev00. mern
] 003704, merm

Flegae: | [ Do |
Filez of twpe: IMemnr_l,l blocks j Cancel |

Figure D-5. Open Memory Blocks Dialog Box
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WARNING:

MMDSO0508 Target
MMDSO0508 Target Menu

Error |

FPerzonality file for 1d ‘418" was not found in directon
'C:AMCUEZNPROGYMER'. IF a matching MEM file iz available click 'Rety' ta

gelect and inztall thiz file in the directory 'C:AMCUEESPROGAMEM If zuch a
filz iz not awvailable, proper operation will not be poszible.

Figure D-6. Memory Map Error Message

Do not save a new configuration to a provided .mem file. This would overwrite
the original .mem file and could prohibit the MMDS from booting up.

D.4.4.2 Dual-Port RAM

NOTE:

D.4.4.3 Memory

Dual-port RAM allows the base address and enable real-time memory to be
specified.

To specify the base address, enter the desired value BasieeAddressedit
box. To enable real-time memory, ché&tkable. The real-time memory size
is 1 Kbyte.

The periodic update mode available in the debudpta or Memory
component menu is only possible for variables or memory positions located in
the dual-port RAM area.

The memory group box in tidemory Configuration dialog allows the

real-time memory to be specified. The user can specify the start and end
location for a selected memory type and enter a brief comment. The real-time
memory consists of dual-ported memory that can be assigned to any valid RAM
or ROM memory address. While the MMDS0508 is running, the debugger can
display and modify the real-time memory. If part of the memory overlays the
MCU I/0, RAM, or EEPROM, that portion can only be displayed, not
monitored.
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D.4.5 Target Signals...

SelectTarget Signals...from theMMDS0508 menu to open th&€arget
Signalsdialog shown irFigure D-7. Settings are read from the MMDS0508.
Change settings and sel€K to write values to the MMDS. Checkave and
Reloadto reload the configuration when the debugger is started.

This dialog allows the MCU clock speed to be set and the target signal
connection to be reset.

Target Signals E3 |

— Target may not zupport all options —

— MCU Clack
C 1EMhz 2 Mhz
" BMhz 1 Mhz
4 Mhz " Extemal

—FReszet
[T Besetin [~ Fesetout

[T Save and Reload

Cancel Help

Figure D-7. Target Signals Dialog Box

D.4.6 Bus Trace

SelectBus Tracefrom theMMDS0508 menu to run the bus analyzer. This will
open thelrace component window and insert theace menu between the
ComponentandWindow menus.
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D.5 Bus Analyzer

NOTE:

D.5.1 Trace Buffer

MMDSO0508 Target
Bus Analyzer

File “iew Bun MMDS0508 Component Trace ‘Window Help
1

i Trace [_ O]
Frame |Ewents|iddress|Data Time Tag
4| 2

Figure D-8. Trace Component and Menu

Except for emulation of the target system MCU, the most important feature
offered by a microcontroller development tool is an instrument to analyze
program execution activities on the target MCU bus. This analysis allows the
user to determine what is occurring in a system without actually affecting it.

The bus analyzer in the MMDS0508 shows the logical state of the MCU bus. It
does not show signal hold and setup times.

The trace buffer contains 8,192 entries, or frames, each of which stores 96 bits.
When the bus analyzer is activated and the emulator is running, a frame of the
selected type is strobed into the trace buffer for each bus cycle. When the
event(s) to trigger the analyzer has occurred in the specified sequence, only the
specified number of additional frames are stored.
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D.6 Using the Bus Analyzer

The bus analyzeFrace component window has its own menu to control the
features of the MMDSO0508 bus analyzer hardware. The bus analyzer window
is calledTrace. TheTrace component windowHigure D-9) can be loaded by
selectingOpen...in theComponentmenu and selectingrace from the list or

by selectingBus Tracein theMMDS0508 menu.

From the user's perspective, using the bus analyzer requires three steps:
1. Defining the data collection parameters
2. Collecting the desired bus data (running the program)

3. Viewing the collected data

The bus analyzer allows these parameters to be defined:
» Triggers
e Pattern
* Sequencer

* Time tag clock

Frame |Ewents|iddress|Data Time Tag Instruction Riw|A-Gry|A-V1c|,~
g§175 | -———- 0447 67 1483. 50 us R 0 0
g176 | ---- aae7 37 1454.00 us Set Time Baze R a 0
G177 -— noa? 59 14584, 50 us Show Location w 0 0
gl7g | ———- n4a4a | BE 1485.00 us | LDA 0x6E R 0 0
5179 | ---- | na4as | 6E 1485.50 us | * v Textual ] 0 0
glao | ---- Q0sE oo 1486.00 us Graphical E ] ]
181 | ---—- 44 | BS 1486, 50 uz | ADC Ox60 |nstructions R 0 ]
glez | ---—- 044E 6C 1487.00 uz | * 2] 0 0
gl83 | ---—- 00&c 0o 1487.50 us Items ... 2] 0 0
glEa | ---—- pa4ac | B7 1483.00 usz | 5TA 0xEL Drurnp.. 2] a 0
G155 -— 044D G 1485.50 us | + Gota Frame... E 0 0
gleg | ———- ooga | oo 1489.00 us R 0 0
5187 | ---- | oosa | oo 1489.50 us Arm Analyzer w 0 0
gleg | ———- 044E | BE 1490.00 us | LDA 0xED Setup... R Q0 a0
glEe | -———- 044F | 8D 149050 ug | * Search 3 B ] ]

—— 006D 37 1491.00 us B 0 0
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Figure D-9. Trace Component Window and Pop-up Menu
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D.6.1 Trigger Setup

To set up the bus analyzer, sel@cace | Setup..to display theBus Analyzer
Configuration dialog box Figure D-10). This dialog box allows the user to
define symbolic names for address values. The address and symbolic name
values must match. If they are inconsistent, the user will be prompted to:

* Use the address and remove the symbol
* Replace the address with the symbol address

» Fix the inconsistency by returning to the dialog box and clicking the
symbol button

Bus Analyzer Configuration E3 |
Triggers I Pattern I Sequencer I Time Tag Clock I
¢ Tem=———m | Syt || [T Inwert
@ T HE ¥ Disable
[ Range &ddress 0000 bazk |0000
B [ HB — Strobes —
[ Range Data IE":' bazk I':":' = RAN
cC I He
™ Range — Group A Clips — Group B Clips o
s u YELH R
[mEs] LR |
FIED-Kl
Clear | GRNH | BRNH |

0k, I Cancel Help

Figure D-10. Bus Analyzer Configuration Dialog Box
In theTriggers tab, define a trigger in terms of one to four events. For each
term, the user can define the read-write actions and clips.

The user can use these terms as ranged or non-ranged triggers. When using
ranges, the user can use A and B together or C and D together to give two
different ranges or B and C together for one range.
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The address masks and data masks can be edited to provide a don’t care on any
address or data signal. For example, if a trigger is set up for an address of
0x1000, but the corresponding mask is OXFFFE, then the trigger will be
gualified when the address is 0x1000 or 0x1001.

Terms

Address
Data
Strobes

Group A Clips

Specify the term to be displayed for editing. The term
is used to identify an event (a frame which satisfies
the term is called an event).

Specify the trigger address.
Specify the trigger data.
Specify the state of R/W on which to trigger.

Toggle to specify each logic clip as high (H), low (L)
or don’t care (X).

The clips buttons show the Group A logic clips with their respective colors.

Logic clips are used to trace signals in the target system. When a trigger occurs,
a breakpoint is provided that shows the states of significant logic signals before,
at, and after the breakpoint.

Invert

Disable

Clear

HB

User’'s Manual

Checkinvert to specify that a term, previously
defined as triggered within a range, is to be triggered
outside that range.

CheclbDisableto disable the trigger for a specific
term.

Select th€lear button to clear all changes.

Hardware Breakpoints make use of the bus
analyzer triggering circuit. Users can break on any
combination of bus signals, including address and
data values, instruction fetch, read/write, and logic
clips. Four independant hardware breakpoints are
available (Terms A, B, C, or D).
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D.6.2 Pattern Search Setup

To search for a frame with a specific pattern, define the search pattern to find
all matched frames in the trace buffer. The pattern consists of an address, a data
word, logic clips, and four miscellaneous signals.

Buz Analyzer Configuration E3 |

Triggers  Pattern | Sequencer I Time Tag Clock I

Il:n:uunter [ lreert
Addresz IDDED b azk II]EIEIEI
— Strobes—
Data I':":' Mask I':":' [ =FrY,
— Group A Clipz — Group B Clipz ("}
GRYL| YELL | GRYx| vELx || | R
viTL | ORGH | viTL | ORGH | LR
BLUX | REDX | BLUX | REDX | 4'
= | GRNH | BRNH | GRN3| BRNX |
0k, | Cancel | Help

Figure D-11. Search for Pattern

In the dialog box shown iRigure D-11, the search pattern can be defined the
same as it is defined in tAgigger tab of theBus Analyzer Configuration
dialog box.

The bus analyzer will search for the defined pattern in the trace buffer, then
highlight and display the matched frame in Tmace window.

Address Specify thAddressto be matched.
Data Specify th®ata value to be matched.
Strobes Specify the state of R/W and LIR-X to be matched.

Group A/B Clips Toggle to specify each logic clip as high (H), low (L),
or don't care (X).
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The clips buttons show Group A and B logic clips with their respective colors.

Invert Selectnvert to find any frame that does not match
the defined pattern.

OK Button ClickOK to store the specified values.

Cancel Button ClickCancelto retain previous settings.

D.6.3 Sequencer Setup

The bus analyzer can operate in different modes to gather pertinent bus data.
The various trace modes of the bus analyzer make it possible to choose which
actions to take when a certain pattern (event) or sequence of patterns appear on
the bus. To trigger the bus analyzer, define the desired bus state(s) as terms and
select the desired sequence of terms as a trigger event.

To select a recording mode, click on Bequencertab in theBus Analyzer
Configuration dialog box.

In continuous and counted modes (non-triggered modes), collection does not
stop until the analyzer is terminated. The analyzer stops when the application
stops or the bus analyzer is disarmed.

In sequential (triggered) modes, the defined terms are used to track the

occurrence of events. Data collection is stopped based on certain combination
of events. Each term has an associated pre-event count that will count events for
that term. The sequencer condition will use that term when the count is reached.

An event is a pattern of bus signals (which can include addresses and data
values) to which the analyzer is connected by logic clips and miscellaneous
MCU signals. An event can also be the negation of a defined pattern. Each
signal can be defined as asserted, negated, or ignored (don't care).
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Bus Analyzer Configuration E |

Triggersl Pattern  Sequencer | Time Tag I:I::u:kl
—&nalyzer Recording Mode

" Continuous: Al Cycles " Continuous: Everts Only
i " Counted: Events Only

" Sequential &+B->C+D " Sequential &->B->C, D<-
" Sequential: &-»B->C->D0 € Mtk Event of A+E+C+0
— Counted/Sequential Becording Mode

Terminal Count/Fost Trigger Cocles [1..81591] I'I

[ Stop the emulatar when recording completes

ak. I Cancel | Help |

Figure D-12. Bus Analyzer Configuration (Sequencer Tab)
Click on one of the nine option buttons to select the recording mode.

D.6.3.1 Continuous (Non-Triggered) Modes

Continuous: All Cycles
Provides a real-time, non-invasive trace of MCU bus activities. The
bus analyzer stores all cycles. When used in this way, the bus
analyzer continuously records bus data in the trace buffer whenever
the user target system is being emulated. No qualifications for
triggering or halting data collection can be defined.

NOTE: The user must stop the application to view the collected frames.

Continuous: Events Only
Stores all events. Events are defined by the terms set up in the
Triggers tab.
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D.6.3.2 Counted (Non-Triggered) Modes

Counted: All Cycles
Configures the bus analyzer to record a specified number of cycles

Counted: Events Only
Collects all events until the specified count is reached, then
collection stops

D.6.3.3 Sequential (Triggered) Modes

Sequentia: A+B+C+D
Select this option for the bus analyzer to start recording after event
A, B, C, or D. Frame collection will terminate after the specified
number of post-trigger cycles.

Sequentia: A+B->C+D
Select this option to start the bus analyzer on event A or B followed
by events C or D. This sequencer can be simplified to involve fewer
than four events by defining all signals of unused events as ignored.
Frame collection ends after the specified number of post-trigger
cycles.

Sequential: A->B->C->D
Select this option to start the bus analyzer after four events: A then
B then C then D, occurring in sequence. Frame collection ends after
the specified number of post-trigger cycles.

Sequential: A->B -> C, D<-
Select this option to start the bus analyzer on cycles of three events
in sequence, A then B then C, provided that the fourth event (D)
remains false. When the fourth event occurs, the sequence starts
again with the first event. This sequence can be used as a 3-event
sequence by leaving event D defined with all signals ignored. Frame
collection ends after the specified number of post-trigger cycles.
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Nth Event of A+B+C+D
Select this option for the bus analyzer to begin storing data that
matches events A, B, C, and D, until nth event is stored. Then the
next 4096 cycles are stored. This allows for a maximum of 4096
events to be stored (including the nth event), followed by 4096
cycles.

For all sequential modes, data storage ends after the specified number of
post-trigger cycles.

D.6.3.4 Counted/Sequential Recording Mode

Terminal Count/Post Trigger Cycles (1..8191)

Enter a number in the range of 1 to 8191. If one of the counted
modes was selected, this number represents the number of bus
cycles to trace. If one of the sequential modes was selected, this is
the number of cycles to trace after the trigger sequence occurs. If one
of the continuous recording modes was selected, this value is
ignored.

Stop the emulator when recording completes

Check this box to stop the emulator after the collection of bus cycles
has stopped.

D.6.4 Time Tag Clock Setup

The bus analyzer uses a clock for the time tag, which provides a time reference
value (timestamp) in each frame of the trace buffer. To change the clock, select
theTime Tag Clocktab in theBus Analyzer Configuration dialog box.

Time Tag Clock Frequency
Select one clock frequency to be used, either an internal oscillator at
1,2, 4,8, or 16 MHz, a bus clock, or a programmable clock. In
general, faster clock rates provide higher resolution and are
appropriate for faster emulator clock rates.
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Bus Analyzer Configuration [ x| |
Triggersl F'atternl Sequencer  Time Tag Clock |

— Time Tag Clock Frequency——————— —Byte 8 Source
16 MHz % Gip & Logic Clips
" 8 MHz " Extended Address
4 pHz
2 MHz —Byte ¥ Source
1 MHz i Gip B Logic Clips
" Estemal " Timetag data
" Bus Clock
o

Actual: 50000

0k, I Cancel | Help |

Figure D-13. Bus Analyzer Configuration (Time Tag Clock)

The programmable clock has to be programmed in a range of 50 to 50,000 Hz.
Entering a nominal value causes the closest actual value to be calculated and
used. If the nominal value is an integer that is a quotient of dividing 500,000 Hz
by an integer, the nominal value is also the actual value. If this is not the case,
the nominal value is rounded up to the next valid frequency and that frequency
is displayed as the actual value.

Since the MMDS0508 supports the HCO8 (up to 16 M of data space), the trace
buffer will store the additional addresses (XA16-23). To allow for the additional
storage, the logic clips on group A can be multiplexed with the expanded
addresses. Currently, there is no EM (emulation) board supporting extended
address mode.

The bus analyzer can also collect data from two groups of logic clips, Group A
and Group B. Time tag can also be expanded to a 24-bit counter to allow for
more time measurement.

Click theOK button to accept changes and close the dialog box.
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D.7 Collecting Data Frame

When the emulator and bus analyzer have been initialized and the logic clips in
the defined events that are used (if any) have been connected, emulation can
begin.

D.7.1 Arming the Analyzer

The bus analyzer has to be armed to collect data. Select the menU sattey|
Arm Analyzer to arm the bus analyzer.

D.7.2 Disarming the Analyzer

To stop the analyzer, select the menu eftace | Disarm Analyzer.
Disarming the analyzer stops data collection without stopping emulation.

D.7.3 Start Emulation

To begin emulation, select the menu eriRyn | Start/Continue in theMCUez
Debuggermain menu or click th&tart/Continue button. Emulation continues
until stopped by either a bus analyzer breakpoint or manually. When emulation
stops, data in thBus Analyzerwindow is updated.

D.7.4 Status Bar

When the bus analyzer is activated, the status bar dispteyesd. The bus
analyzer is ready to collect data. When emulation begins, the status bar displays
Running. When the bus analyzer collects data, the status bar displays
Analyzing. When data collection has stopped, the bus analyzer state changes to
Disarmed.

D.7.5 Recording Bus Data

When data collection begins, the bus analyzer records bus data into the buffer
as frames. When the end of the buffer is reached, the bus analyzer wraps around
to the first frame in the buffer and continues recording. This process continues
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D.7.6 Trigger Event

until the bus analyzer is manually disarmed, the specified number of frames has
been recorded, or the specified number of post-trigger cycles following the
trigger event has been recorded.

When a trigger event is detected, the event cycle is latched into the buffer and
the bus analyzer continues recording data until the specified number of
post-trigger cycles has been collected. When the required post-trigger cycles
have been collected, the bus analyzer stops collecting data.

With the first post-trigger cycle, the bus analyzer automatically begins
searching for the next trigger event.

If other events occur while collecting the post-trigger cycles for the first event,
the bus analyzer marks those event cycles while continuing to collect
post-trigger cycles.

D.8 Viewing Collected Data

D.8.1 View Cycles

When the desired cycles have been collected, the bus analyzer provides a
variety of methods to view those cycles. At this point, the trace buffer contains
up to 8192 of the most recently stored frames. The higher-numbered frames are
usually the post-trigger frames. The lower-numbered frames are those frames
stored before the trigger occurred, if any were stored.

When the bus analyzer is deactivated, data is displayed irdahe window.

D.8.2 Textual, Graphical, or Instructions

NOTE:

User’'s Manual

Select one of these entries in thilce pop-up menu to set the bus data display.

If the sequencer is set up to not collect all frames (for example, event-only
modes), the instructions may not be displayed.
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The bus analyzer can display data either textually or graphically. The user can
also specify which items to be displayed by selectinglitaze | ltems...menu
entry.

D.8.3 Textual Display

In the textual representation, all frames or just the frames where an instruction
starts can be displayed. Use the right side scroll bar to display other frames. Use
the bottom scroll bar to display other signals.

Two horizontal lines (double bar) are used to mark a specific frame. The frame
number of the marked frame is inverted.

TheTrace window contains the following items. It is possible to add or remove
any item by selecting thErace | ltems...menu entry.

Frame |Ewents|iddress|Data Time Tag Instruction Biw|b-Gry|A-V1c|,~
g175 | ---- 0447 67 1453.50 us E ] ]
8176 | ---- nos7 37 1454.00 us 2] 0 0
g177 | ---- nog7 59 1454, 50 us w 0 0
8178 | ---- 0445 E& 14535.00 uz | LDA 0xEE 2] 0 0
g179 | ---- 0443 6E 1455.50 u= | * R 0 0
glg0 | ---- DOGE 0o 1436.00 us R 0 0
g181 | ---- 044s | B9 1456.50 us | ADC 0x6C R 0 0
glgz | ---- 044E 6C 1457.00 us | * 23 0 0
g153 | ---- oosc 0o 1457.50 us E ] ]
g184 | ---- 044c E7 1455.00 u= | STA 0xEL 2] 0 0
8185 | ---- 044D G4 14858.50 u= | * 2] 0 0
glag | ---- 0064 0o 1439.00 u= 2] 0 0
g187 | ---- 0064 0o 1439.50 us W 0 0
gl88 | ---- 044E EG 1490.00 us | LDA 026D R 0 0
g§l59 | ---- 044F 6D 1490.50 us | * R ] ]
gloo I 006D 37 1491.00 us B o] o]

-

2l

Figure D-14. Trace Window Elements
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Frame The cycle or frame number is 0-8191, which
identifies the frame. The most recently stored frame
is frame 8191 (or the highest-numbered frame that
has been stored when the trace buffer is full).

Events The defined trigger identifier is A, B, C, or D. When
the corresponding data in the frame matches the data
defined for an event, the identifier of that event is
displayed in the event column.

Address The address bus value is stored in the frame,
displayed as four hexadecimal digits. This is the
address on the address bus when the frame is strobed
into the trace buffer.

Data The data bus value is stored in the frame, displayed
as two hexadecimal digits. This is the value on the
data bus when the frame is strobed into the trace
buffer.

Time Tag Contains a representation of the time tag count stored
when the frame is strobed into the trace buffer. When
the bus clock is the time tag clock, the time tag is the
number of time tag clock cycles. When a clock other
than the bus clock is chosen, the time tag is displayed
as a number of seconds or fractions of second.

Control Signals The remaining fields contain values of the control
signals or the two groups of logic clips.

D.8.4 Instructions Display

If the instructions format is chosen, only instructions are displayed in the trace
buffer. The instructions format is not possible in the events only recording
mode.
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D.8.5 Graphical Display

= Trace
Frame
Addres=
Data
Time Tagqg
Instruction
Rfw
A-Gry
A-V1t
A-Elu
A-Frn
A-Tel
A-Org
A-Fed
A-Brn

4

1491.00 us | | | |

Figure D-15andFigure D-16 show examples of graphically displaying bus
analyzer data. A graphical representation gives a better overview than the
textual display. The leftmost section presents a textual description of the current
frame with information about frame number, events, values on the data and
address bus, time tag value, etc.

In the graphical display, it is possible to zoom in or zoom out to see more detalil
or get a better general vie®oom in / Zoom outare available in th&race
pop-up menu by clicking the right mouse button insideTtlaee component
window.

To zoom in, selectrace | Zoom Inor press | on the keyboard.

To zoom out, seledfrace | Zoom Outor press O on the keyboard.

=] E3

190 =

ODBD| 044D | 006A | 006A | O44E | 044F 006D
57 6L | o0 | oo | EB&E | @D 37

L

o o o o o 9o o o 9"

Figure D-15. Trace Window Graphical Display (Zoom In)
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= Trace
Frame
Addrezs

Data

Instruction
B

L-Gry
A-V1t
4-Eln
A-[zrn

&-Fel

A-0rg
4-Fed
A-Frn

Kl

Time Tag 1491.00 us

2190 | -
O0&D |
Xl P

o o o o o oo o oo 9"

D.8.6 Set Time Base

User’'s Manual

Figure D-16. Trace Window — Zoom Out

Dragging the marker over the bus analyzer data display may also generate
updates in component windows, for example,S3barceandAssembly

windows. Thus the bus analyzer data can be examined in the continually
updated windows as the marker is moved over the graphic or text display of the
bus analyzer data.

In graphic mode, the vertical bar indicates the marker position and displays all
information for the current frame. In textual or instruction mode, the horizontal
bar indicates the position of the marker and displays information for the current
frame.

To reference a frame with a tag value of 0, hold the mouse cursor over a frame
and click the right mouse button. Theace pop-up menu appears. SelSet

Time Baseand the time tag values will be displayed relative to the selected
frame.
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D.8.7 Show Location

Select a frame and click the right mouse button to display'taee menu, then
selectShowLocation The marker can be positioned with a left mouse click.
The SourceandAssemblywindows are updated automatically.

D.9 Add/Remove Items in the Trace Window

In the default configuration, the following items are displayed in the window:
Frame, Events Address, Data, Time Tag, Instruction, andR/W. It is

possible to add or remove items and rearrange their order by using the buttons
provided in this dialog box.

To edit an item (set its color or assign a hame) sMece....

Items configuration |
Dizplaying mode : ITez-:tuaI j
Defined tems : Dizplayed tems :
Frame
Ewventsz Eventz U
Address Address L
Data o Dats
Time Tag Time Tag
| nstruchion [netructiaon Down
R e il RAw
A5 B
DG Mare...
Freeze
&-n rm ;I .L'&'"
F, Cancel | Help |

Figure D-17. Items Configuration Dialog Box
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Item content |

Title: : IFfE"""E
Color : I blue T I
Uzer defined name : IFIEIMJ2

k. Cancel | Help |

Figure D-18. Item Content Dialog Box

D.10 Searching

It is possible to search for a specific trace buffer frame. It is also possible to
search for one or more events defined to trigger the bus analyzer or search for a
specific pattern.

Search Pattern...
Mewt Pattern F
Frexviousz Pattern B

Event...
et Event i
Previouz Event P

Figure D-19. Search for Event or Pattern

D.10.1 Search for a Frame

SelecfTrace | Go to Frame...and enter the desired frame number to search for
a frame. If the frame is found, it is selected. If the selected frame is not visible,
theBus Analyzerwindow will scroll to the frame. If the frame number is larger
than the last frame stored in the trace buffer, the bus analyzer will scroll to the
last frame.
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Search Frame

Frame n™; |1 280

] 4 Cancel | Help |

Figure D-20. Search Frame Dialog Box

D.10.2 Search for Events

To search for an event, select one or more events Baheh Event
Specificationdialog box.

OK Button ClickOK to store the selected events and close the
dialog box.
Forward Searches forward to find the next frame that matches

the specified event

Backward Searches backward to find the previous frame that
matches the specified event

Search Event 5pecification |

W Eventd T EventC

[~ EventB [~ EventD

Fonward | Backward |

k. Cancel | Help

Figure D-21. Search Event Specification Dialog Box
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D.10.3 Next Event

IntheTrace pop-up menu, sele@earch | Next Evento search forward for the
next frame that matches the specified event. The user can also press the N key
while theTrace window is active to find the next event.

D.10.4 Previous Event

Open theTrace pop-up menu and selesearch | Previous Evento find the
previous frame that matches the specified event. The user can also press the P
key while theTrace window is active.

D.10.5 Search for a Pattern

To search for a frame with a specific pattern, selgeice | Search | Pattern...
Define the search pattern to find all stored bus cycles that match the pattern. The
pattern consists of an address, a data word, logic clips, and four miscellaneous
signals.

Busz Analyzer Configuration Ed |

Fatterm |

S_I,Iml:uculllccuunter ™ Invert
Address IUDDB kdgel (0000

— Strobes —
Data I':":' LS I':":' i+ BAn
— Group & Clips — Group B Clips g
GRYX| YELX | GRYx| vELx | | R
LT | oREx| LT | oRGw| B
BLUX | REDX] BLUX | REDX] 4'
Clear Al | GRNH | BRNX| GRN3 | BRN |

| ] 4 I Cancel | Help

Figure D-22. Search for Pattern
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The bus analyzer will search for the defined pattern in the trace buffer, then
highlight and display the matched frame in Tmace window.

Address Specify thAddressto be matched.
Data Specify th®ata value to be matched.
Strobes Specify the state of R/W and LIR-X to be matched.

Group A/B Clips Toggle to specify each logic clip as high (H), low (L),
or don’t care (X).

The clips buttons show Group A and B logic clips with their respective colors.

Invert Selectnvert to find any frame that does not match
the defined pattern.

OK Button ClickOK to store the specified values.

Cancel Button ClickCancelto retain previous settings.

D.10.6 Next Pattern

Select the menu entiyrace | Search | Next Patterrio search for the next

occurrence of the pattern. If the pattern is not found, an error message is
displayed.

D.10.7 Previous Pattern

SelecfTrace | Search | Previous Patterrio search for the previous occurrence
of the pattern. If the pattern is not found, an error message is displayed.
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D.11 Dumping Bus Analyzer Data to a File

To dump bus analyzer data to a file, openTtreece pop-up menu and select

Dump....

Dump File

Select
Frames to Dump

All

Instructions

OK Button

Cancel Button

Enter the name of the file to which data is to be
written.

ClickSelectto open a standard open file dialog box.
Enter the frames to be dumped to the file.

SelectAll to dump all frames within the specified
range to the file.

Selednstructions to dump just the frames in the
specified range that contain an instruction.

ClickOK to dump the bus analyzer data to the file.

CliclCancelto cancel the operation and no data will
be dumped.

Dump Busz Analyzer Frames |

— Dump File

Ie: teemnatdurp, bt Select |

— Framesz to Dump

o
Fram: IEI Tg: |200 Al

™ Instructions

k. Cancel Help

Figure D-23. Dump Bus Analyzer Frames Dialog Box
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D.12 MMDS Commands

This section describes MMDS commands. These commands can be typed in the
debugger command line component or inserted in a command file.

ARM — Arm Bus Analyzer

Description:

TheARMcommand arms the bus analyzer. When armed, the analyzer records
bus cycles when the emulator is executing user code. Arming the analyzer
clears the current contents of the trace buffer.

Syntax:
ARM

BAUD — Baud Rate

Description:
TheBAUDcommand sets the baud rate for communication between the
system controller and host computer. For maximum performance, the baud
rate should be set as high as the host computer can accommodate. The
maximum rate is 115,200, the default is 9600. Enter the command without a
rate to display th€ommunication Devicedialog box.
If the system does not support a specified baud rate, an error message is
displayed.

Syntax:
BAUD [rate]

Argument:
rate Specifies the baud rate; either:
1200, 2400, 4800, 9600, 19,200, 28,800, 38,400,
57,600, or 115,200
Example:
BAUD 57600

Changes the communication baud rate to 57,600
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CT — Clear Trigger

Description:

TheCTcommand clears the values of specified bus analyzer triggers
(events), A, B, C, and/or D. The command also disables the cleared triggers.

Syntax:
CT <list> | *
Arguments:
list List of trigger identifiers
* All triggers (A, B, C, andD)
Examples:
CTAB
Clears triggers A and B
CT*

Clears all triggers

When clearing a trigger that is part of a range, the second trigger in the range
is cleared at the same time. For example, if a range is defined between
triggers C and DCT C clears trigger C and D.

DARM — Disarm Bus Analyzer

Description:

DARMilisarms the bus analyzer. When disarmed, the analyzer does not
record bus cycles.

Syntax:
DARM
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EXIT — Terminate Session
Description:

TheEXIT command terminates the host session with the target.

Syntax:
EXIT

GE — Go to Event

Description:
TheGEcommand searches forward or backward in the analyzer trace buffer
for a frame that matches the search event defined with this command. For a
forward search, the search begins at the frame immediately following the
current frame; a backward search begins at the frame immediately preceding
the current frame.

Syntax:
GE <list> | * [;B]

Arguments:
list List of events A, B, C, andD) separated by a space character
or a comma
* All events (A, B, C, andD)
B Specifies backward search. When this option is omitted, a
forward search is performed.
Example:
GEAB

Moves the cursor to the next frame that contains the event A and/or B
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GF — Go to Frame

User’'s Manual

Description:
GFmoves the cursor to a specified trace buffer frame. When the number of
the specified frame is greater than the number of frames currently stored in
the buffer, the command moves to the last frame.

Syntax:
GF<frame>
Argument:
frame Specifies a frame number in the range of 0...8190. The frame
is always specified as a decimal number, regardless of the
current default number base.
Examples:

GF 4096
Moves the cursor to frame 4096

GF 32768
Moves the cursor to the last frame in the buffer
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GP — Go to Analyzer Search Pattern

Description:

GPsearches forward or backward in the analyzer trace buffer for a frame that
matches the search pattern defined with$Sifrcommand. A forward search
begins at the frame following the current frame. A backward search begins
at the frame preceding the current frame. When the search finds a frame that
matches the search pattern, the line cursor is vertically positioned on the
matching frame in the center of the screen. If a matching frame is not found,
the line cursor is not moved. When no search pattern is defined, the
command searches for any pattern, for example, the line cursor moves to the
next line (or preceding line).

Syntax:
GP [;B]

Argument:
B Specifies a backward search. When this option is omitted, a
forward search is performed.
Examples:
GP
Searches forward for the next frame that matches the search pattern
GP ;B
Searches backward for the previous frame that matches the search pattern
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LF — Log File

Description:

TheLF command is used to specify a log file to store contents of the bus
analyzer trace buffer.

Syntax:
LF <filename>

Example:
LF mylog.txt /* Create log file to obtain trace buffer data*/

LOADMAP — Load Memory Map

User’'s Manual

Description:

TheLOADMARommand allows the user to load a memory map from a file.
If the specified file starts with a number it should be preceded by a period
and slash (.\) (for exampleOQADMAP .\00123V22.mem).

Syntax:
LOADMAP <filename> | <MCU ID>

Arguments:
filename Specifies a memory file that defines a memory map
MCU ID MCU identifier. If specified, the command will load the
memory file that matches the MCU Id.
Example:

LOADMAP 0x3C1/* Loads memory map from a file that matches the
MCU Id */
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LT — Log Trace

Description:

TheLT command copies the contents of the bus analyzer trace buffer to the
log file. The trace buffer is logged in the current view formatLArn(log

file) command must be executed before entering.fheommand to initiate
logging. The target must be stopped to executeTacommand.

Syntax:
LT [<range>]

Argument:
range Specifies a range of frames to be copied. If range is omitted,
all frames in the trace buffer are copied. The default number
base for range is decimal.
Examples:
LF logfile /* Open the log file */

LT 10..20  /* Copy frames 10 to 20 to log file */
NOLF /* Close the log file */
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OSC — Select Emulator Clock Frequency

Description:

The OSCcommand selects the emulator clock frequency. Six clock
frequencies are available. Five internally generated clock frequencies are
available: 16 MHz, 8 MHz, 4 MHz, 2 MHz, and 1 MHz. An external clock
source is also available. The default emulator clock rate is set by the
firmware and adapted to the current frequency. Enter this command without
parameters to open the equival&atget Signalsdialog box.

Syntax:
OSC [<rate> | <source>]
Arguments:
rate OSC1MHZ Selects the 1-MHz oscillator
OSC2MHZ Selects the 2-MHz oscillator
OSC4MHZ Selects the 4-MHz oscillator
OSC8MHZ Selects the 8-MHz oscillator
OSC16MHZ Selects the 16-MHz oscillator
source EXT Selects an external clock source
Example:

OSC osc8Mhz  /* Use the 8 MHz internal emulator clock */

Disables the real-time memory block at base address $1000
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PROTOCOL — Communication Protocol Command

Description:
ThePROTOCOEtommand allows the user to display the communication
protocol between the debugger and the server i@timemand Line
window.

Syntax:
PROTOCOL [ON | OFF]

Arguments:
ON Protocol is displayed in theommand Line window
(default).
OFF Protocol is not displayed in theommand Line window or
logged in the log file.
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RESET — Reset Command

User’'s Manual

NOTE:

Description:

TheRESETcommand resets the target MGRESET GOperforms a reset

of the EM (emulator) and automatically starts execution of the code starting
at the address stored in the reset ve@®ESET STORPerforms a reset and
waits for user commands.

Syntax:
reset [GO | STOP]

Arguments:
GO Resets the MCU and does a Go from Reset.
STOP Resets the MCU and stops (default).
Examples:
Reset Go

Resets the MCU and does a Go from Reset.

Reset

Resets the MCU and stops (default setting).

This command does not execute the reset command file (reset.cmd). The
MMDSO0508 | Resetmenu option executes the reset.cmd file.
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RTMEM — Real-Time Memory

MCUez HC0O5/HCO08 Debugger

Description:

TheRTMEMommand allows the user to enable or disable the real-time
memory.

Syntax:
RTMEM [<address>][;E | ;D]

Arguments:
address The base address of the real-time memory block to be
enabled or disabled. If not specified, it is set to 0.
E Enables the real-time memory block (default)
;D Disables the real-time memory block
Example:

RTMEM 0x1000 ;D

Disables the real-time memory block at base address $1000
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SC — Set Analyzer Clock

Description:

The SCcommand sets the source for the time tag clock, which increments
the trace buffer time tag. Alternately, if no parameters are specified, the
command interpreter displays tBes Analyzer Configuration dialog box.
Then the user can select fhiene Tag Clock tab and set the clock source.

Syntax:
SC [<timetag> [<frequency>]]
Arguments:
timetag Specifies the source for the time tag clock. Sources are:

OSC1MHZ Selects the 1-MHz oscillator
OSC2MHZ Selects the 2-MHz oscillator
OSC4MHZ Selects the 4-MHz oscillator
OSC8MHZ Selects the 8-MHz oscillator
OSC16MHZ Selects the 16-MHz oscillator
EXT Selects the external clock
BUS Selects the bus clock

PROGRAM Selects the programmable clock. When the programmable
clock is selected and the frequency argument is omitted,
the default frequency is 50 Hz.

frequency Specifies the time tag clock frequency for the
programmable clock, which is in the range of 50 Hz to
50 kHz. The frequency is entered as a decimal hertz value.
The programmable clock source has a fundamental
frequency of 500,000 Hz, and the frequency should be the
quotient of 500,000 Hz divided by an integer. Thus, 50,000
is valid, but 49,000 is invalid because an invalid frequency
is rounded up to the next higher frequency.

Examples:
SC PROGRAM 100

Sets the programmable clock (running at 100 Hz) as the time tag clock
source
SC OSC8MHz

Sets the 8-MHz oscillator as the time tag clock source
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SIG — Set Emulator Signal

Description:

TheSIG command enables or disables control signals from the target MCU
and controls emulation. If a signal or list of signals is entered without
specifyingENABLEor DISABLE, the signals are enabled.
Syntax:
SIG [ [ENABLE] <signal> {<signal>}]
[ DISABLE <signal> {<signal>}]

Arguments:

signal Signal to be enabled or disabled; available signals are
RESETIN andRESETOUT

ENABLE Connect signal from the target system.
DISABLE Disconnect signal from the target system.

Example:
SIG ENABLE RESETIN

Enables th&kESET IN signal from the target system

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA

MMDSO0508 Target 257



MMDS0508 Target

ST — Trigger Command

Short description:
Set trigger

Syntax:

ST[<id> [['] [(<address> |<address range> | ,)
[(<data> | <data range> | ,)

[(<clips> | )ILIR= ( X | H | DI EGR | W[ RW]
;D] 1]

Description:

TheST command sets the value of one of the four bus analyzer triggers. If a
value is set or only the triggered ID is entered, the command interpreter
displays theTrigger tab of theBus Analyzer Configuration dialog box for

the user to seta trigger value. Do notinclude a space character when entering
the command and ID on the command line. For exampista

id Specifies the trigger ID of the analyzer trigger:
A, B, C,orD.

! The inversion operator applies to the entire trigger.
When! is specified and an address, data value, and
clip value are specified, the trigger occurs when the
address, data value, or clip value is not the specified
value. When and arange are specified, the trigger
occurs at values outside the range and at the lowest
value in the range.

address An address to which a trigger is set. The address is
specified with an address constant, as follows:
<address>[:<mask>]
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When a mask is entered, only the bits of the address that correspond to 1s in
the mask are used in the comparison.

address range A range of addresses within which a trigger is set.
The address range can be specified with a start and
end address constant or with a start address and a
length value, as follows:

<start-address> [:<mask>][..<end-address >]
or
<start-address> [:<mask>][::length ]

When a mask is entered, only the bits of the address that correspond to one
bits (1s) in the mask are used in the comparison. When a length and mask are
entered, the length is added to the start address and the mask is applied to the
start address and sum to obtain the end address.

, The comma indicates that the address, address
range, data, data range, clips, or clips range has
been omitted. The omitted item is ignored in the
trigger.

data A data value that defines the trigger. The value is
specified as:
<value>[:<mask>]

When a mask is entered, only bits of the value that correspond to 1s in the
mask are used in the comparison.

data-range A range of data values that define the trigger. The
data range can be specified with a start and end
value or with a start value and a length, like this:

<start-value> [:<mask>][..<end-value> ]
or
<start-value> [:<mask>][::<length> ]
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When a mask is entered, only bits of the value that correspond to one bits (1s)
in the mask are used in the comparison. When a length and a mask are
entered, the length is added to the start value. The mask is applied to the start
value and to “start value + length” to obtain the end address.

clips A 5-bit value that defines logic clip signals on the
MMDS0508 analyzer for the trigger. The value is
specified like this:
<clips>[:<mask>]

When a mask is entered, only bits of the value that correspond to 1s in the
mask are used in the comparison. For example, theCddeOx1F sets

all clips of Term A to H. If a mask is not specified, the vdlugF will be
assigned by default.

Each trigger clip line has three options:
1. H—High

2. L — Low
3. X —Don't care

The bits of the clips and mask words are:

Group A Bit Signal
0 BRN
1 RED
2 ORG
3 YEL
4 GRN
6 LIR (active low)
‘R Trigger on a read bus cycle only.
W Trigger on a write bus cycle only.
'RW Trigger on a read or write bus cycle.
;D Disable trigger; for example, set trigger value and disable
trigger.
LIR Trigger on a specific value for LIR signal.

LIR =H Triggers when LIR is high
LIR =L Triggers when LIR is low
LIR = X Triggers when LIR is high or low
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When the user specifies a range for one of the address or data options, a
second option is also seen as a range. For example, the co@mard
20..40 isinterpreted aSTC 8.. 8 20..40 , and the comman8TC
8..920 isinterpreted aSTC 8..9 20..20

If neitherR norWis specified, the trigger defaults to a read/write bus cycle.
Set the LIR signal with the clips (bit 6) or the LIR option.

The address, data, or clips will be ignored if the matching mask is specified
as 0.

If a bit is set in both the clips and masks, the trigger is set to high (-H). If a
bit is not set in clips, but is set in masks, the trigger is set to low (-L). If a bit
is not set in the mask, the trigger does not depend on the state of the clip.

Examples:
STA 0x1000

Sets analyzer trigger A to match accesses at address $1000
STB, 4

Sets analyzer trigger B to match accesses with a value of 4, at any address
STC 8 20..40

Sets analyzer triggers C and D to match accesses using a value from 20 to 40
at address 8
STC 8..10 20

Sets analyzer triggers C and D to match accesses using value 20 at an address

from 8 to 10

Bits set to 0 are don’t care bits. Bits set to 1 are bits that expect the value for
Address, Data, or Clip. Bits set to O are in a position that accepts 0 or 1. Bits
set to 1 are in a position that only accepts values from the address fields. For
the codeAddress 0xC000 Mask OxFFFC | the trigger is detected for
OxC000 and0xC001, 0xC002, or 0xC003 is loaded in the address bus. For
the codeAddress 0x00B0O Mask OxO0F0 ,the trigger is detected when an
address in the rangeOkBO0..0xBF] is loaded.
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SP — Set Analyzer Search Pattern

Short description:

Set analyzer search pattern

Syntax:

SP [!] [(<address> | ,) [(<data> | ,)
[(<clips> | )ILIR = (X | L | HIER | ;W[ ;RW]

Description:

The SP command defines a pattern for searching the bus analyzer trace
buffer. The goto search pattern comma@#) (performs the search for the
pattern defined by the most rec&®command. If no parameter is specified,
theBus Analyzer Search Patterndialog box is displayed.

address

data

clips

User’'s Manual

The inversion operator applies to a specified single address
or data value. Wheh is specified, the command sets a
pattern on addresses and/or data values other than the
specified address or data value.

An address to which a pattern is set. The address is
specified with a constant:
<address> [:mask]

When a mask is entered, only the bits corresponding to one
bits (1s) in the mask are useful in the pattern.

The comma indicates that the address, data, or clips byte
has been omitted. The omitted item matches any value of
the omitted type (don’t care).

Data value that defines the data pattern. The value is
specified as:
<value> [:mask]

When a mask is entered, only the bits corresponding to one
bits (1s) in the mask are useful in the pattern.

16-bit value that defines logic clip signals for the search
pattern. The value is specified as:
<clips> [:mask]
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When a mask is entered, only the bits corresponding to one bits (1s) in the
mask are useful in the pattern.

The bits of the clips are:

Bit Signal Bit Signal
0 Group A BRN 8 Group B BRN
1 RED 9 RED
2 ORG 10 ORG
3 YEL 11 YEL
4 GRN 12 GRN
5 BLU 13 BLU
6 LIR 14 VLT
7 GRY 15 GRY
‘R Search for a read bus cycle only.
W Search for a write bus cycle only.

:RW  Search for a read or write bus cycle.

LIR Search for a specific value for LIR signal.
LIR =H LIR is high.
LIR=L LIR is low.
LIR = X LIR is high or low.

If a bit is set in both clips and masks, the pattern is detected when the bit is
high (-H). If a bitis set in masks but not in clips, the pattern is detected when
the bitis low (-L). If a bit is not set in masks, the pattern does not depend on
the state of the clip.
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Examples:
SP 0x1000
Sets analyzer search pattern to search for accesses at address $1000
SP, 4
Sets analyzer search pattern to search for accesses with a data value of 4, at
any address
SP 8 20
Sets analyzer search pattern to search for accesses using a value of 20 at
address 8

NOTE: Bits setto 0 are don't care bits. Bits set to 1 are bits that expect the value for
Address, Data, or Clip. Bits setto 0 accept O or 1. Bits set to 1 only accept values
from address fields. Foddress 0xC000 Mask OXFFFC |, the search
pattern is detected fa@dxC000 and 0xC001, 0xC00Z2, or 0xC003 is loaded
in the address bus. Faddress 0x00B0O Mask 0xO0F0 , the search
pattern is detected when an address in the ra®y€0B0 ..OxFFBF] is
loaded.
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SQ — Set Sequencer

Description:

TheSQcommand sets the analyzer sequencer mode. Alternately, if no
parameters are specified, the command interpreter displaBsishe
Analyzer configuration dialog. Then the user can selec&bguencertab
and program the sequencer.

Syntax:
SQ [<mode> [<count>] [;S] ]

Arguments:

mode Selects the sequencer mode. Modes are:

ALL Records all bus cycles

EVENT Records events only

SEQO Sequential recording mode A+B+C+D

SEQ1 Sequential recording mode A+B->C+D

SEQ2 Sequential recording mode A->B->C D<-

SEQ3 Sequential recording mode A->B->C ->D

SEQ4 nth event of A+B+C+D; After collecting nth
events, then 4095 more cycles are collected in
the trace buffer.

count Specifies terminal count for the Counted: ALL cycles and
Counted: Events Only modes as a decimal value. Causes
frames of the appropriate type to be recorded. Then the
analyzer stops recording and is disarmed. If count is omitted,
the count defaults to one (1). Specifies post-trigger count
(decimal) for the sequential modes. Causes count bus cycles
to be recorded after the trigger point. If count is omitted, the
default is one. This also specifies n of the nth event of
A+B+C+D sequencer.

'S Stops the emulator when recording stops. Thus the analyzer
can be used as a sequenced breakpoint machine.
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Examples:
SQ ALL 100 /*Specifies 100 bus cycles. After 100 cycles, the
analyzer disarms and stops recording.*/

SQ EVENT 10 ;S /* Records 10 event cycles, then stops the
emulator. */

SQ ALL /* Sequencer is set to Continuous: All Cycles */

TD — Trigger Disable

Description:

TheTD command disables specified triggers.

Syntax:
TD <list> | *

Arguments:

list List of triggers to disable; each trigger is separated by a
comma or space character.

* All triggers (A, B, C, and D)
Examples:
TD A,B
Disables triggers A and B
D *
Disables all triggers
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TE — Trigger Enable

Description:

The TE command enables specified triggers.

Syntax:
TE <list> | *

Arguments:

list List of triggers to enable; each trigger is separated by a
comma or a space.

* All triggers (A, B, C, and D)
Examples:
TEAB
Enables triggers A and B
TE *
Enables all triggers

MCUez HC0O5/HCO08 Debugger User’s Manual

MOTOROLA MMDSO0508 Target 267



MMDS0508 Target

TT — Display Time Tag Difference

Description:

TheTT command displays the difference between the time tags in the two
trace frames of the analyzer display. When frame numbers are not entered,
the command displays the difference between the beginning and ending
frames.

Syntax:
TT [<sframe> [<eframe>]]

Arguments:
sframe Starting frame number

eframe Ending frame number. Whezirame is omitted, the end
frame in the trace buffer is used to calculate the difference.

Examples:
TT

Displays the difference between the beginning and ending frames in the trace
buffer
TT 80

Displays the difference between frame 80 and the ending frame in the trace
buffer
TT 1040

Displays the difference between frames 10 and 40 in the trace buffer

User's Manual MCUez HC0O5/HCO08 Debugger

268 MMDSO0508 Target MOTOROLA



MMDSO0508 Target
MMDS Commands

VA — Analyzer View
Description:

TheVA command selects the display format of the analyzer trace buffer.

Syntax:
VA [MODE=(MIX | INS | GRAPH)]

Arguments:
MODE= Followed by one of the three options indicates the bus
analyzer display mode.
MIX Mixed view
INS Instruction view
GRAPH Graphical view
Example:
VA MODE=MIX

Sets mixed view mode
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Need to know more? That’s ez, too.

Technical support for MCUez development tools is available through your regional
Motorola office or by contacting:

Motorola, Inc.

6501 William Cannon Drive West
MD:0E17

Austin, Texas 78735

Phone (800) 521-6274

Fax (602) 437-1858
CRC@CRC.email.sps.mot.com

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee
regarding the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any prod-
uct or circuit, and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which
may be provided in Motorola data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does not convey
any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in systems
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the
Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such unin-
tended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death as-
sociated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the
part. Motorola and ®) are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217, 1-800-441-2447 or 1-303-675-2140.
Customer Focus Center: 1-800-521-6274

JAPAN: Motorola Japan Ltd.; SPD, Strategic Planning Office, 141, 4-32-1, Nishi-Gotanda, Shinagawa—ku, Tokyo, Japan, 03-5487-8488

ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd., Silicon Harbour Centre, 2 Dal King Street, Tai Po Industrial Estate, Tai Po, New Territories,
Hong Kong, 852-26668334

Mfax™, Motorola Fax Back System: RMFAX0@email.sps.mot.com; http://sps.motorola.com/mfax/; TOUCHTONE, 1-602-244-8609;
US & Canada ONLY, 1-800-774-1848

HOME PAGE: http://motorola.com/sps/
Mfax is a trademark of Motorola, Inc.

MOTOROLA

Semiconductor Products Sector




	List of Sections
	Table of Contents
	List of Figures
	List of Tables
	Section 1. General Information
	1.1 Contents
	1.2 Introduction
	1.3 Document Conventions
	1.3.1 General Term
	1.3.2 Mouse Operations
	1.3.3 Typographic Styles in This Manual


	Section 2. Getting Started and User Interface
	2.1 Contents
	2.2 Introduction
	2.3 MMDS/MMEVS Hardware Connection
	2.4 Starting the MCUez Debugger
	2.4.1 Configuration File

	2.5 Loading a Target
	2.5.1 Communication Dialog Box

	2.6 Graphical Environment
	2.6.1 Toolbar
	2.6.2 Status Bar
	2.6.2.1 Debugger Status
	2.6.2.2 CPU Specific Messages

	2.6.3 Object Information Bar
	2.6.4 Menu Bar
	2.6.4.1 File Menu
	2.6.4.2 View Menu
	2.6.4.3 Run Menu
	2.6.4.4 Target Menu
	2.6.4.5 Component Menu
	2.6.4.6 Window Menu
	2.6.4.7 Help Menu


	2.7 Drag and Drop
	2.7.1 Drag and Drop an Object
	2.7.2 Dragging from the Assembly Component
	2.7.3 Dragging into the Assembly Component
	2.7.4 Dragging from the Data Component
	2.7.5 Dragging into the Data Component
	2.7.6 Dragging from the Source Component
	2.7.7 Dragging into the Source Component
	2.7.8 Dragging from the Memory Component
	2.7.9 Dragging into the Memory Component
	2.7.10 Dragging from the Register Component
	2.7.11 Dragging into the Register Component
	2.7.12 Dragging from the Module Component


	Section 3. Component Windows
	3.1 Contents
	3.2 Introduction
	3.3 Components
	3.3.1 Component Window Menu
	3.3.2 Source Component Window
	3.3.2.1 Breakpoints
	3.3.2.2 Decoding Instructions
	3.3.2.3 Find Dialog Box

	3.3.3 Assembly Component Window
	3.3.3.1 Retrieving Source Statements

	3.3.4 Register Component Window
	3.3.4.1 Status Register Bits
	3.3.4.2 Editing Registers
	3.3.4.3 Register Display Options Menu

	3.3.5 Memory Component Window
	3.3.5.1 Memory Component Operations
	3.3.5.2 Memory Component Pop-up Menu
	3.3.5.3 Memory Update Mode

	3.3.6 Data Component Window
	3.3.6.1 Expression Editor
	3.3.6.2 Data Component Pop-up Menus
	3.3.6.3 Data Update Mode

	3.3.7 Command Line Component Window
	3.3.8 Module Component Window


	Section 4. Operating Procedures
	4.1 Contents
	4.2 Introduction
	4.3 Configuring the MCUez Debugger
	4.3.1 Configuring for Use with Editors

	4.4 Automating the MCUez Startup Process
	4.5 Configuring the Default Layout
	4.6 Loading an Application
	4.7 Starting an Application
	4.8 Stopping an Application
	4.9 Breakpoints
	4.9.1 Breakpoint Symbols
	4.9.2 Identifying All Positions to Define a Breakpoint
	4.9.3 Defining a Breakpoint
	4.9.4 Deleting a Breakpoint
	4.9.5 Breakpoints Menu

	4.10 Stepping in the Application
	4.10.1 Stepping on Assembly Level
	4.10.2 Stepping Over a Function Call (Flat Step)

	4.11 Working with Variables
	4.11.1 Displaying Global Variables from a Module
	4.11.2 Changing the Variable Value Display Format
	4.11.3 Modifying a Variable Value
	4.11.4 Displaying an Allocated Variable Address
	4.11.5 Loading an Address Register with a Variable Address

	4.12 Working with Registers
	4.12.1 Changing the Register Display Format
	4.12.2 Modifying the Content of an Index or Accumulator Register
	4.12.3 Modifying Bit Register Contents
	4.12.4 Retrieving a Memory Dump Starting at a Register-Indicated Address

	4.13 Working with Memory
	4.13.1 Changing the Memory Display Format
	4.13.2 Modifying Memory Address Content


	Section 5. Command Reference
	5.1 Contents
	5.2 Introduction
	5.3 List of Available Commands
	5.3.1 Kernel Commands
	5.3.2 Target Commands
	5.3.3 Component Commands

	5.4 Definition of Terms
	5.5 Expressions
	5.5.1 Expression Definition in EBNF
	5.5.2 Semantics
	5.5.3 Scope Examples
	5.5.4 Constant Standard Notation

	5.6 Kernel Commands
	5.7 Target Commands
	5.8 Component Commands
	5.9 Command Files

	Appendix A. Register Description File
	A.1 Contents
	A.2 Introduction
	A.3 File Format
	A.4 Description Using Extended Backus–Naur Form (EBNF)

	Appendix B. C Source-Level Debugging
	B.1 Contents
	B.2 Introduction
	B.3 Source Component
	B.4 Procedure Component
	B.4.1 Operations
	B.4.2 Drag Out
	B.4.3 Drop Into

	B.5 Data Component
	B.6 Breakpoints Setting Dialog
	B.7 General Rule for Halting on a Control Point
	B.8 Configuring the Default Layout
	B.9 Loading an Application
	B.10 Stopping an Application
	B.11 Defining Counting Breakpoints
	B.12 Stepping in the Application
	B.12.1 Stepping at Source Level
	B.12.2 Stepping Over a Function Call (Flat Step)
	B.12.3 Stepping Out of a Function Call

	B.13 Displaying a Local Variable from a Function
	B.14 Miscellaneous C Source-Level Commands

	Appendix C. MMEVS0508 Target
	C.1 Contents
	C.2 Overview
	C.3 Loading the MMEVS0508 Target
	C.3.1 MMEVS Target Startup File

	C.4 MMEVS0508 Target Menu
	C.4.1 Load...
	C.4.2 Reset
	C.4.3 Communication...
	C.4.4 Memory Map...
	C.4.4.1 Configuration
	C.4.4.2 Memory

	C.4.5 Target Signals

	C.5 MMEVS Commands

	Appendix D. MMDS0508 Target
	D.1 Contents
	D.2 Overview
	D.3 Loading the MMDS0508 Target
	D.3.1 MMDS Target Startup File

	D.4 MMDS0508 Target Menu
	D.4.1 Load...
	D.4.2 Reset
	D.4.3 Communication...
	D.4.4 Memory Map...
	D.4.4.1 Configuration
	D.4.4.2 Dual-Port RAM
	D.4.4.3 Memory

	D.4.5 Target Signals...
	D.4.6 Bus Trace

	D.5 Bus Analyzer
	D.5.1 Trace Buffer

	D.6 Using the Bus Analyzer
	D.6.1 Trigger Setup
	D.6.2 Pattern Search Setup
	D.6.3 Sequencer Setup
	D.6.3.1 Continuous (Non-Triggered) Modes
	D.6.3.2 Counted (Non-Triggered) Modes
	D.6.3.3 Sequential (Triggered) Modes
	D.6.3.4 Counted/Sequential Recording Mode

	D.6.4 Time Tag Clock Setup

	D.7 Collecting Data Frame
	D.7.1 Arming the Analyzer
	D.7.2 Disarming the Analyzer
	D.7.3 Start Emulation
	D.7.4 Status Bar
	D.7.5 Recording Bus Data
	D.7.6 Trigger Event

	D.8 Viewing Collected Data
	D.8.1 View Cycles
	D.8.2 Textual, Graphical, or Instructions
	D.8.3 Textual Display
	D.8.4 Instructions Display
	D.8.5 Graphical Display
	D.8.6 Set Time Base
	D.8.7 Show Location

	D.9 Add/Remove Items in the Trace Window
	D.10 Searching
	D.10.1 Search for a Frame
	D.10.2 Search for Events
	D.10.3 Next Event
	D.10.4 Previous Event
	D.10.5 Search for a Pattern
	D.10.6 Next Pattern
	D.10.7 Previous Pattern

	D.11 Dumping Bus Analyzer Data to a File
	D.12 MMDS Commands

	Index

