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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Active X, Microsoft, MS-DOS, Visual Basic, Visual C++, Windows and Windows NT are either registered trademarks or trademarks of Microsoft
Corporation in the United States and other countries.

IBM and AT are registered trademarks of International Business Machines Corporation.

Intel and Pentium are registered trademarks of Intel Corporation.

Adobe and Acrobat are registered trademarks of Adobe Systems Incorporated.

All other brand and product names are trademarks, registered trademarks or service marks of their respective holders.

Keep safety first in your circuit designs!
® Renesas Technology Corporation and Renesas Solutions Corporation put the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead to personal injury,
fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as
(i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

® These materials are intended as a reference to assist our customers in the selection of the Renesas Technology product best suited to the
customer's application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas
Technology Corporation, Renesas Solutions Corporation or a third party.

® Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application examples contained in
these materials.

® All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on
products at the time of publication of these materials, and are subject to change by Renesas Technology Corporation and Renesas Solutions
Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact Renesas
Technology Corporation, Renesas Solutions Corporation or an authorized Renesas Technology product distributor for the latest product
information before purchasing a product listed herein. The information described here may contain technical inaccuracies or typographical
errors. Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors. Please also pay attention to information published by Renesas Technology Corporation and Renesas
Solutions Corporation by various means, including the Renesas home page (http://www.renesas.com).

® \When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms,
please be sure to evaluate all information as a total system before making a final decision on the applicability of the information and products.
Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any damage, liability or other loss
resulting from the information contained herein.

® Renesas Technology semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in
which human life is potentially at stake. Please contact Renesas Technology Corporation, Renesas Solutions Corporation or an authorized
Renesas Technology product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus
or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

® The prior written approval of Renesas Technology Corporation and Renesas Solutions Corporation is necessary to reprint or reproduce in
whole or in part these materials.

® |f these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the
Japanese government and cannot be imported into a country other than the approved destination. Any diversion or reexport contrary to the
export control laws and regulations of Japan and/or the country of destination is prohibited.

® Please contact Renesas Technology Corporation or Renesas Solutions Corporation for further details on these materials or the products
contained therein.

For inquiries about the contents of this document or product, fill in the text file the installer generates in the following directory and email to your
local distributor.

\SUPPORT\Product-name\SUPPORT.TXT

Renesas Tools Homepage http://www.renesas.com/en/tools



Overview

The High-performance Embedded Workshop is a Graphical User Interface intended to ease the
development and debugging of applications written in C/C++ programming language and assembly
language for Renesas microcomputers. Its aim is to provide a powerful yet intuitive way of
accessing, observing and modifying the debugging platform in which the application is running.

This help explains the function as a "debugger" of High-performance Embedded Workshop.

Target System

The Debugger operates on the compact emulator system.

Supported CPU

This help explains the debugging function corresponding to the following CPUs.
M16C/Tiny, R8C/Tiny Series

Note:
In this help, the information which depends on this CPU is described as "for M16C/R8C".
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1 Features

1. Features

This debugger has the following functions.

1.1 Real-Time RAM Monitor Function

This function allows you to inspect changes of memory contents without impairing the realtime
capability of target program execution.

The compact emulator system has 1 Kbytes of RAM monitor area which can be located in any
contiguous address location or in 4 separate blocks comprised of 256 bytes each.

1.2 Break Functions

Software Break

This function causes the target program to stop immediately before executing the instruction at a
specified address.

Up to 64 breakpoints can be set. If multiple breakpoints are set, the program breaks at one of the
breakpoints that is reached.

Hardware Break

This function causes the target program to stop upon detecting a data read/write to memory,
instruction execution, or the rising/falling edge of the input signal fed from an external trace cable.
The contents of events that can be set vary with each target MCU. Specified hardware break events
can be used in one of the following combinations:

®  Break when all specified break points are effected.(And)

®  Break when all specified break points are effected simultaneously.(And(Same Time))

®  Break when any one of the specified break points is effected.(Or)

Address Interrupt Break

This function stops the target program immediately before executing an instruction at a specified
address.

This function is realized by using the MCU's address interrupt interrupt. When debugging the
MCU's address interrupt interrupt function, deselect the Enable the Address Match Interrupt
Break Function check box on the MCU tab of the Init dialog box. That way, the address interrupt
break function is disabled.

1.3 Real-Time Trace Function

This function records a target program execution history.
Up to 64K cycles of execution history can be recorded. This record allows inspecting the bus
information, executed instructions, and source program execution path for each cycle.




1.4 GUI Input/Output Function

This function simulates the user target system's key input panel (buttons) and output panel on a

window.
Buttons can be used for the input panel, and labels (strings) and LEDs can be used for the output

panel.




1 Features

1.5 About RAM Monitor Function

This debugger supports the real time RAM monitor function which allows you to reference the
memory data without sacrificing real time performance during execution of the target program.

1.5.1 RAM Monitor Area

This debugger has 1 Kbytes of RAM monitor area which can be located in any contiguous address
location or in 4 separate blocks comprised of 256 bytes each.

continuous area.

specified in a divide into 16 block:
(00000h 000000h |

RiM Monitaor frea

QOOFFFh

FFFFFFh! ! FFFFFFh

1.5.2 Sampling Period

Sampling cycle means the display update interval.

You can specify this function in any window which supports the RAM monitor. (The interval of 100
ms is set by default.)

The actual sampling cycle may take longer time than the specified cycle depending on the operating
environment. (Sampling cycle depends on the following environments.)

® Communication interface

Number of the RAM Monitor windows displayed

Size of the RAM Monitor window displayed

Number of ASM watch points within the RAM monitor area of the ASM Watch window
Number of C watch points within the RAM monitor area of the C Watch window




1.5.3 Related Windows
The window where the function of the real time RAM monitor function can be used is shown below.
® RAM Monitor Window

® ASM Watch Window
® (C Watch Window




1 Features

1.6 About Software Breaks Function

Software Break breaks the target program before execution of the command at the specified
address. This break point is called software breakpoint.

The software breakpoint is set/reset in the Editor (Source) window or in the S/W Breakpoint
Setting window. You can also disable/enable a software breakpoint temporarily.

You can specify up to 64 software breakpoints. When specifying two or more software breakpoints,
the breakpoint combination is based on the OR logic. (Arrival to any one of breakpoints breaks the
target program.)

1.6.1 Setting of software breakpoint

The software breakpoint can be set by the following windows.

® [LEditor (Source) Window

®  S/W Break Point Setting Window

You can double-click the mouse to set/reset the software breakpoint in the Editor (Source) window.
You can also switch to temporarily disable/enable the software breakpoint in the S/W Breakpoint
Setting window.

1.6.2 Area where software breakpoint can be set

The area which can be set for software breakpoint varies depending on the product.
For the areas available for software breakpoint, see the following:

The Internal RAM area and Internal ROM area can be designated for software breakpoint.

ATTENTION

During target program execution, a software break cannot be set as an internal ROM area.




1.7 About Hardware Breaks Function

The following designations are available as break events:
®  Address designation
B Instruction fetch
®  Memory access
B Bit access
®  External trigger designation
® Interruption

The number of events that can be specified are two events of all. For the address designation
method, instruction fetch and memory access allow the range designation and logical condition
designation, in addition to the normal one-address designation. Moreover, instruction fetch allows
you to specify the function name.

Memory access allows you to specify the comparison data to read/write data related to the specified
address in the same manner as when setting the H/W breakpoint. It also allows mask designation
to the comparison data.

These break events can be combined as below:

® Trace when all of the valid events are established (AND condition)

® Trace when all of the valid events are established at the same time (simultaneous AND
condition)

® Trace when one of the valid events is established (OR condition)




1 Features

1.8 About Address Interrupt Breaks Function

This function stops the target program immediately before executing an instruction at a specified
address. This function is realized by using the MCU's address match interrupt.

The address interrupt break function can only be used when the address match interrupt is not
used in the user application. The count of breakpoints depends on the connected MCU.

Note

The address interrupt break function can only be used when the Enable the Address Match
Interrupt Break Function check box on the Init dialog box MCU tab is selected.

1.8.1 Setting and Deleting a Break Points

The address interrupt beakpoint can be set by the following windows.

®  Editor (Source) Window

®  Address Interrupt Break Point Setting Window

You can double-click the mouse to set/reset the address interrupt breakpoint in the Editor (Source)
window (same as software breakpoints).

You can also switch to temporarily disable/enable the address interrupt breakpoint in the Address
Interrupt Break Point Setting Window.




1.9 About Real-time Trace Function

The real-time trace function records the execution history of the target program.

The execution history is referred to in the tracing window.

The execution history can be referred to in the following mode.

® BUS mode
This mode allows you to inspect cycle-by-cycle bus information. The display content depends
on the MCU and emulator system used. In addition to bus information, this mode allows
disassemble, source line or data access information to be displayed in combination.

® Disassemble mode
This mode allows you to inspect the executed instructions. In addition to disassemble
information, this mode allows source line or data access information to be displayed in
combination.

® Data access mode
This mode allows you to inspect the data read/write cycles. In addition to data access
information, this mode allows source line information to be displayed in combination.

®  Source mode
This mode allows you to inspect the program execution path in the source program.

1.9.1 Trace Area

The 64K cycles execution history can be referred to with this debugger.
The trace area of the following 5 mode is being supported.

® Break
64K cycles before target program stops
®  Before
64K cycles before trace point
® About
32K cycles either side of trace point
® After
64K cycles after trace point
® Full

Until 64K cycles are written in the trace memory

Start Trace Event Stop Event

-4

"Break" is set by default. To refer the execution history before stopping the target program, use
"Break" (designation of trace event is not required).
To refer the execution history at any position, or to continue execution of the target program,
specify the trace event and change the trance range.
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1.9.2 Trace Condition Setting

The following designations are available as trace events:

Address designation

B Instruction fetch

B Memory access

B Bit access

External trigger designation (eight events)
Interruption

The number of events that can be specified are two events of all. These break events can be
combined as below:

Trace when all of the valid events are established (AND condition)

Trace when all of the valid events are established at the same time (And(same time)
comdition)

Trace when one of the valid events is established (OR condition)

1.9.3 Trace Data Write Condition

Trace data write conditions can be specified.
You can specify the following write conditions:

Write conditions unlimited (default)

Cycles from the start event established to the end event established

Only cycles where the start event is established

Cycles from the start event established to the start event unestablished

Other than cycles from the start event established to the end event established
Other than cycles where the start event is established

Other than cycles from the start event established to the start event unestablished

11



2. About the Compact Emulator

The compact emulator is a small emulator equipped with the debugging function needed for
full-scale development, such as real-time trace and a hardware break, though it is a handy price
and a small body.

2.1 Communication method

The supported communication methods are as follows.

I/F Emulator
Compact Emulator
USB Support

2.2 Function table

The supported functions are as follows.

Function CPE

SW Break 64 points

HW Break 2 points

Address Interrupt Break 4 points®

Real-Time Trace 64K Cycles

RAM Monitor 1K bytes (256bytes x 4blocks) area
Time Measurement Go to Stop

*Depends on the target MCU used.
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3 Starting/Setup of Debugger

3. Starting/Setup of Debugger

Before starting the debugger, check the following contents:

3.1 Communication method by emulator

The supported communication methods are as follows.

The M30290T2-CPE is supporting USB as a communication interface.

3.1.1 USB Interface

The supported host computer OS is Windows Me/98/2000/XP. USB communication cannot be
used in any other OS.

Compliant with USB Standard 1.1.

Connections via USB hub are not supported.

By connecting the host computer and the emulator with USB cable, it is possible to install the
supported device drivers using a wizard.

The necessary cable is included with the emulator.

13



3.2 Download of Firmware

It is necessary to down-load the firmware which corresponds to connected Compact Emulator when
the debugger is started to the emulator.

®  You have setup the debugger for the first time.

® You have upgraded emulator debugger.

Press the system reset switch within two seconds after powering up the Compact Emulator to
establish the maintenance mode.

This debugger searches the version of the firmware downloaded to the emulator at start. Also when
the firmware downloaded to the emulator is of old version, a mode which drives this debugger to
download firmware is set.

When this debugger gets started while the emulator is set in the mode which drives the debugger

to download firmware forcedly, the following dialog is opened at start.
Click the OK button to download the firmware.

You need to download new firmsare bo uge this debugger.

Cancel |

14



3 Starting/Setup of Debugger

3.3 Setting before emulator starts

3.3.1 USB communication with the Emulator

Connection of USB devices is detected by Windows' Plug & Play function. The device driver needed
for the connected USB device is automatically installed. For details, see "3.4 Install of USB device

driver ".

15



3.4 Install of USB device driver

The USB devices connected are detected by Windows' Plug & Play function. The installation wizard

for USB device drivers starts after the device had been detected. The following shows the procedure

for installing the USB device drivers.

1.  Connect the host computer and the emulator with USB cable.

2.  Set the emulator's communication interface switch to the "USB" position. Then turn on the
power to the emulator.

3. The dialog box shown below appears.

Found Hew Hardware |

5B Device

Inztalling ...

Go on following the wizard, and a dialog box for specifying the setup information file (inf file) is
displayed. Specify the musbdrv.inf file stored in a location below the directory where this debugger
is installed.

ATTENTION

® Before the USB device drivers can be installed, the debugger you use must already be
installed. Install this debugger first.

® USB communication can be used only in Windows Me/98/2000/XP, and cannot be used in any
other OSs.

®  When using Windows 2000/XP, a user who install the USB device driver need administrator
rights.

® During installation, a message may be output indicating that the device driver proper
musbdrv.sys cannot be found. In this case, specify the musbdrv.sys which is stored in the
same directory as is the musbdrv.inf file.

16



4 Preparation before Use

4. Preparation before Use

4.1 Preparation before Use

Please run the High-performance Embedded Workshop and connect the emulator.
4.3 Starting the High-performance Embedded Workshop

4.4 Starting the Debugger

In addition, in order to debug with this product, it is necessary to create a workspace.

4.2 Workspaces, Projects, and Files

Just as a word processor allows you to create and modify documents, this product allows you to
create and modify workspaces.

A workspace can be thought of as a container of projects and, similarly, a project can be thought of
as a container of project files. Thus, each workspace contains one or more projects and each project
contains one or more files.

workspace

Workspaces allow you to group related projects together. For example, you may have an application
that needs to be built for different processors or you may be developing an application and library
at the same time. Projects can also be linked hierarchically within a workspace, which means that
when one project is built all of its "child" projects are built first.

However, workspaces on their own are not very useful, we need to add a project to a workspace and
then add files to that project before we can actually do anything.

17



4.3 Starting  the High-performance Embedded
Workshop

4.3.1 Method for Activating High-performance Embedded Workshop

Activate the High-performance Embedded Workshop from [Programs] in the [Start] menu.
The [Welcome!] dialog box is displayed.

% {* Treate a new project workspace! Cancel |
{~ Open a recent project work space: Bdminigtration... |
B =]
= .
% {~ Browse to another project waorkspace

In this dialog box, A workspace is created or displayed.
® [Create a new project workspace] radio button:
Creates a new workspace.
® [Open a recent project workspace] radio button:
Uses an existing workspace and displays the history of the opened workspace.
® [Browse to another project workspace] radio button:
Uses an existing workspace;
this radio button is used when the history of the opened workspace does not remain.

In the case of Selecting an Existing Workspace, select [Open a recent project workspace] or [Browse
to another project workspace] radio button and select the workspace file (hws).

Please refer to the following about the method to create a new workspace.

4.3.2 Creating a New Workspace (Toolchain Used)

4.3.3Creating a New Workspace (Toolchain Not Used)

* When debugging the existing load module file with this product, a workspace is created by this
method.

The method to create a new workspace depends on whether a toolchain is or is not in use. Note that
this product does not include a toolchain. Use of a toolchain is available in an environment where
the C/C++ compiler package for the CPU which you are using has been installed.
For details on this, refer to the manual attached to your C/C++ compiler package.

18



4 Preparation before Use

4.3.2 Creating a New Workspace (Toolchain Used)

4.3.2.1 Stepl : Creation of a new workspace

In the [Welcome!] dialog box that is displayed when the High-performance Embedded Workshop is
activated, select the [Create a new project workspace] radio button and click the [OK] button.

Creation of a new workspace is started.

The following dialog box is displayed.

Mew Praoje . SpacE
Projects I

Workspace Mame:

[ Empty Application IS‘?”'"F'I'EEFI

T@Ir_nport takefile Project Mame:

ﬂ Libwary ISampIeD'I
Directory:
ID:¥w0rk¥HEW4¥Samples¥ M1 EC¥Sample0l Browsze.. |
CPU family:
|[EE =
Tool chain:
IF{enesaS M16C Standard j

Properties... |

ok | Heut |

o

Select the target CPU family

In the [CPU family] combo box, select the target CPU family.

Select the target toolchain

In the [Tool chain] combo box, select the target toolchain name when using the toolchain.
Select the project type

In the [Project type] list box, select the project type to be used.

In this case, select "Application"

(Please refer to the manual attached to your C/C++ compiler package about the details of the
project type which can be chosen.)

Specify the workspace name and project name

In the [Workspace Name] edit box, enter the new workspace name.

In the [Project Name] edit box, enter the project name. When the project name is the same as
the workspace name, it needs not be entered.

In the [Directory] edit box, enter the directory name in which the workspace will be created.
Click the [Browse...] button to select a directory.

After a setting, click the [OK] button.

19



4.3.2.2 Step2 : Setting for the Toolchain

A wizard for the project creation starts.

Mew Project-1/6-5elect Tareet GPU Toolchain version

Toolzhain version :
(R - |
Which GPU do wou want to uze for this
praoject?

P Serigs:

M16C/30
166,20
1 6G/10
M16C Tiny hd

CPU Twpe:

If there ig no CPU type to be selected, select
the "CGPU Type™ that a =imilar to hardware
specification or select " Other™.

<Back || Mext> |  Finish Gancel

Here, the following contents are set.

®  toolchain

®  the setting for the real-time OS (when using)

® the setting for the startup file, heap area, stack area, and so on
Please set required information and click the [Next] button.

The contents of a setting change with C/C++ compiler packages of use. Please refer to the manual
attached to your C/C++ compiler package about the details of the contents of a setting.

20



4 Preparation before Use

4.3.2.3 Step 3: Selecting of the Target Platform

Select the target system used for your debugging (emulator, simulator).

When the setting for the toolchain has been completed, the following dialog box is displayed.
Mew Project-5/7-Setting the Target System for Debugeing ': id P

— Targets :
W65 PCAT01 Emulator
[wIh162 RAC Compact Emulator
[WM16C REC FolUSBAUART
[wIMI1GC RBC PCTE0T Emulator
[w]h162 FAC Simulatar

— External Debugger :

Target type : Ir'-"|'| &80 |

Mext = | Finizh Cancel |

1. Selecting of the Target type
In the [Target typel list box, select the target CPU type.

2. Selecting of the Target Platform
In the [Targets| area, the target for the session file used when this debugger is activated must
be selected here.
Check the box against the target platform. (And choose other target as required.)

And click the [Next] button.

21



4.3.2.4 Step4 : Setting the Configuration File Name

Set the configuration file name for each of the all selected target.
The configuration file saves the state of High-performance Embedded Workshop except for the
target (emulator, simulator).

MHew Projec ting the Debueger Cptions

Target name :

YAl Emulator

Configuration name :
|Del:uug_h'11 Gz _REC_PCYR0T _Emulator

— Detail options :

ltem | Setting

il e |

<Back || Mest> |  Finish |  Cancel |

The default name is already set. If it is not necessary to change, please click the [next] button as it
is.
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4 Preparation before Use

4.3.2.5 Step5 : The check of a created file name

Finally, confirm the file name you -create.

The files which will be generated by the

High-performance Embedded Workshop are displayed If you want to change the file name, select

and click it then enter the new name.

Mew Project-7/7-Chaneire the File Mames to be Created |
The following source files will be
generated:
File Ma.. | Ext.. | Description
Sampledl o Main Program
nctll aal Start up file
zectdl inc Start up file
l | i
i [0 | Firigh | Cancel |

This is the end of the simulator settings.

Exit the Project Generator following the instructions on the screen.

23



4.3.3 Creating a New Workspace (Toolchain Not Used)

When debugging the existing load module file with this product, a workspace is created by this
method.

4.3.3.1 Stepl : Creation of a new workspace

In the [Welcome!] dialog box that is displayed when the High-performance Embedded Workshop is
activated, select the [Create a new project workspace] radio button and click the [OK] button.

Creation of a new workspace is started. The following dialog box is displayed.

e Project or

Projects I

Debuzeer only — MGG POA70T . [ ki vl

 Debugeer only - MI6G PG7501 .. | |DOSampled]
v Debugeer only - M1GG Starterk.

v Debugger only - RAC E7 SYSTEM
v Debugger only - RAC BB SYSTEM

Project Mame:
|DOSa mpled]

Directory:

|D:¥wu:urk¥HEW4¥Sa miples¥hl GC¥D0Samplel Browze... |

GPU famile:
[M16C =]

Tool chair:

Mone b

Froperties... |

ok | wet |

o

Select the target CPU family

In the [CPU family] combo box, select the target CPU family.

Select the target toolchain

In the [Tool chain] combo box, select "None". In this case, toolchain is not used.

(When the toolchain has not been installed, the fixed information is displayed in this combo
box.)

Select the project type

(When the toolchain is not used, it is displayed on a [Project Type] list box as "Debugger only -
Target Name". Select it. (When two or more project types are displayed, please select one of
them.)

Specify the workspace name and project name

In the [Workspace Name] edit box, enter the new workspace name.

In the [Project Name] edit box, enter the project name. When the project name is the same as
the workspace name, it needs not be entered.

In the [Directory] edit box, enter the directory name in which the workspace will be created.
Click the [Browse...] button to select a directory.

After a setting, click the [OK] button.
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4 Preparation before Use

4.3.3.2 Step 2: Selecting of the Target Platform

Select the target system used for your debugging (emulator, simulator).

A wizard starts and the following dialog box is displayed.

Setting the Target tem for Debueging

— Targets :

WIMTEC PCATOT Emulatar

w1 6C RAC Compact Emulator
WM16C REC FallsBAUART
WIMIGC REC PCTR0T Emulator

Target type : | MI6G/E0 =]

Mect I Finizh Cancel |

1. Selecting of the Target type
In the [Target type] list box, select the target CPU type.
2. Selecting of the Target Platform

In the [Targets] area, the target for the session file used when this debugger is activated must
be selected here.

Check the box against the target platform. (And choose other target as required.)

And click the [Next] button.
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4.3.3.3 Step3 : Setting the Configuration File Name

Set the configuration file name for each of the all selected target.
The configuration file saves the state of High-performance Embedded Workshop except for the
target (emulator, simulator).

Mew Proj Setting the Debugeer Optionz |

Target name :

G PCYR0T Emulator

Configuration natme :
|De|:|ug_l"-'11 as_RAC_PCTR0T_Emulator

— Detail options :

Item | Setting

ladifa |

<Back || Mest> |  Finish |  Cancel |

The default name is already set. If it is not necessary to change, please click the [next] button as it
is.

This is the end of the simulator settings.

Exit the Project Generator following the instructions on the screen.

And the dialog for the setup of a debugger is also displayed at this time (Details). If preparation of
an simulator is completed, set up the debugger in this dialog box and connect with an simulator.
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4 Preparation before Use

4.3.3.4 Step4 : Registering the Load modules to be downloaded

Finally, register the load module file to be used.
Select [Debug Settings...] from the [Debug] menu to open the [Debug Settings] dialog box.

Debug Settings

|SessionM16G_REC_PCT501_Emulator x| Tareet |Opti0ns |
------ @ DoSample0l Lzt

|M16C REC PCI50T Emulator =l

Default Debug Format:

|IEEEAS5_RENESAS =l

Download Modules:
File Mame [ Offsst Address | Formal Add.
D¥work¥HEWS¥Samplec¥M] 6C¥Sample0l x30 00000000 IEEERS

— R Egr I

1.  Select the product name to be connected in the [Target] drop-down list box.
2. Select the format of the load module to be downloaded in the [Default Debug Formatl
drop-down list box.

Format Name Contents

IEEE695_RENESAS IEEE-695 format file (When Using NCxx)

IEEE695_IAR IEEE-695 format file (When Using IAR cross tool)
IEEE695_TASKING IEEE-695 format file (When Using Tasking cross tool)
ELF/DWARF2_IAR ELF/DWARF?2 format file (When Using IAR cross tool)
ELF/DWARF2_TASKING ELF/DWARF?2 format file (When Using Tasking cross tool)

3. Then register the corresponding download module in the [Download Modules] list box.
A download module can be specified in the dialog opened with a [Add...] button.

Download Module o el o
Dffset: |EIIZIIJEIIIIIIIIJIII ll | o]

Eormat:  [IEEE605 RENESAS =l Cancel
Filename: |D:¥HEW4¥samples¥M1EG¥demn.x3El 2 | Browse...

Acoess Sige I‘I 'rl

[T Download debug infarmation only
[T Perform memoary werify during download

[T Download automatically on target connection

®  Enter the offset at which to load the download module in the [Offset] edit box.

®  Select the format of the download module in the [Format] edit box. Please refer to the upper
table about the format name of a download module.

®  Enter the full path and filename of the download module in the [Filename] edit box.

®  Specifies the access size for the current download module in the [Access size] list box.

After that, click the [OK] button.
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4.4 Starting the Debugger

The debugging can be started by connecting with an emulator.

4.4.1 Connecting the Emulator

Connect the emulator by simply switching the session file to one in which the setting for the
emulator use has been registered.

The session file is created by default. The session file has information about the target selected
when a project was created.

In the circled list box in the following tool bars, select the session name including the character
string of the target to connect.

After the session name is selected, the dialog box for setting the debugger is displayed and the
emulator will be connected. Details)

4.4.2 Ending the Emulator

The emulator can be exited by using the following methods:

1. Selecting the "DefaultSession"

Select the "DefaultSession" in the list box that was used at the time of emulator connection.
2.  Exiting the High-performance Embedded Workshop

Select [Exit] from the [File] menu. High-performance Embedded Workshop will be ended.

The message box, that asks whether to save a session, will be displayed when an emulator is exited.
If necessary to save it, click the [Yes] button. If not necessary, click the [No] button.
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5 Setup the Debugger

5.  Setup the Debugger

The contents of an setup of a debugger differ depending on the product.

5.1 Setup the Debugger for M16C/R8C

5.1.1 Init Dialog

In the Init dialog box, set up the contents listed below. The Init dialog box appears when the
debugger starts up. Please click the tab name of the table about details.

Tab Name Contents

MCU Specify the setting the MCU file, Communication Interface, and so
on.

Debugging Information Specify the compiler used, storing of debugging information ahead.

Emulator Specify the taget clock, the direction of input and output of the
cable.

Script Specify the operation when the debugger starts.

To keep the Init dialog closed next time the debugger is started, check "Next Hide" at the bottom of
the Init dialog. You can open the Init dialog using either one of the following methods:

®  After the debugger gets started, select Menu - [Setupl->[Emulator]->[System...].

®  Start debugger while holding down the Ctrl key.

5.2 MCU Setting Dialog

Set the user target information in the MCU Setting dialog box. Close the Init dialog box before you
open the MCU Setting dialog box. For details, click the tab name on the table you are interested in.

Tab Name Contents

MCU Specify the MCU's processor mode, debug options, etc.

Flash Clear Specify whether to clear the contents of the MCU's internal flash ROM.

If you do not want the MCU Setting dialog box to be displayed the next time you start the debugger,
select the check box "Next Hide" at the bottom of the MCU Setting dialog box. You can open the
MCU Setting dialog using either one of the following methods: After the debugger gets started,
select Menu - [Setup]->[Emulator]->[Target...].
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5.3 Init Dialog

The Init dialog box is provided for setting the items that need to be set when the debugger starts up.
The contents set from this dialog box are also effective the next time the debugger starts. The data
set in this dialog remains effective for the next start.

hit (M16C REC Compact Emulator) |

MCU | Debueeine Information | Emulator | Script |

MG W1 G529 mou

Serial No. 2-0290Y-3KmMO019 |

[T Self Check

Debug Option
[+ Enable the Addrezz Match nterrupt Break Function.
[~ Debug the program using the GPLU Rewrite Mode.
[T Enable the Trace Paint Function.

OK Cancel Help | I Mext Hide

The tabs available on this dialog box vary with each product used. For details, click the desired tab
name shown in the table below.

Tab Name Product Name
The debugger for M16C/R8C
MCU exist
Debugging Information exist
Emulator exist
Script exist

To keep the Init dialog closed next time the debugger is started, check "Next Hide" at the bottom of
the Init dialog. You can open the Init dialog using either one of the following methods:

®  After the debugger gets started, select Menu - [Setup] -> [Emulator] -> [System...].

®  Start Debugger while holding down the Ctrl key.
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5 Setup the Debugger

5.3.1 MCU Tab

The specified content becomes effective when the next being start.

MCL: MIGC29. meu Fefer.. |

Serial Ma. 2-M30200-3KMI19 |

[T Self Gheck

Debue Option
[¥ Enable the Address Match Interrupt Break Function.
[ Debue the program usine the GPU Bewrite Mode.
[~ Enable the Trace Paint Function.

5.8.1.1 Specifying the MCU file

MCLE M30G2E.MCU Refer.. |

Click the "Refer" button.
The File Selection dialog is opened. Specify the corresponding MCU file.

® An MCU file contains the information specific to the target MCU.
® The specified MCU file is displayed in the MCU area of the MCU tab.

5.3.1.2 Setting of the Communication Interface

The displayed data varies depending on the specified communication interface.
The available communication interface varies depending on the products.

The following shows the setting for each communication interface.

® 5.3.2 Setting of the USB Interface
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5.3.1.3 Executing Self-Check

Specify this option to execute self-check* on the emulator when the debugger starts up.

[ Self Gheck

Be sure to select the above check box only when you want to perform self-check at startup. Specify

this option in the following cases:

®  When the firmware cannot be downloaded

®  When although the firmware is successfully downloaded, the debugger does not start

® When the MCU goes wild or something is wrong with the trace results and you want to check
whether the emulator is operating normally.

Select the check box to close the Init dialog box. After connecting to the emulator and confirming

the firmware, the debugger will immediately start self-check on the emulator. (Self-check takes

about 30 seconds to 1 minute.)

If an error is found in this self-check, the debugger displays the content of the error and is finished.

When the self-check terminated normally, the dialog box shown below is displayed. When you click

OK, the debugger starts up directly in that state.

pd3 0wy

This specification is effective only when the debugger starts up.

* Self-check refers to the function to check the emulator's internal circuit boards for memory
condition, etc. Refer to the user's manual of your emulator for details about the self-check function.

5.8.1.4 Using/unusing the address interrupt break function

Specify whether or not to use the address interrupt break function.

[+ Enable the Address Match nterrupt Break Function.

®  To use the address interrupt break function (default)
Select the check box shown above.
In this case, the address interrupt break function is used by the emulator, and cannot be used
in the user program.
® Not to use the address interrupt break function
Deselect the check box shown above.
In this case, the address interrupt break function can be used in the user program.

The contents set here are reflected at only startup time.

5.3.1.5 Choosing to use or not to use CPU rewrite mode

Specify whether or not you want to use CPU rewrite mode. (By default, CPU rewrite mode is
unused.)

[T Debue the proeram uzineg the GPL Rewrite Mode.
Select the above check box when you are debugging the target system that uses CPU rewrite mode.
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5 Setup the Debugger

This specification can only be set or changed when you start the debugger.

Supplementary explanation

When debugging in CPU rewrite mode is enabled, the following limitations apply:
® Address match breakpoints cannot be set.

® No software breaks can be set in the internal ROM area.

® The command Come cannot be executed in the internal ROM area.

5.3.1.6 Choosing to use or not to use the trace point setting function

Specify whether or not you want to use the trace point setting function. (By default, the trace point
function is unused.)
[+ Enable the Trace Point Function.

Select the above check box when you use the event of Compact emulator as a trace point.
This specification can only be set or changed when you start Debugger.

Supplementary explanation

When the trace point setting function is enabled, the following limitations apply:
® Hardware break function cannot use.
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5.3.2 Setting of the USB Interface

USB communication uses the personal computer's USB interface. It is compliant with USB 1.1.

5.3.2.1 Setting of the USB Interface
Before USB communication can be performed, the computer must have a dedicated device driver

installed in it. For details on how to install USB device drivers, see "Install of USB device driver."

The currently USB-connected emulators are listed in the Serial No. area. Select the serial No. of
the emulator you want to connect.

Serial Ma: 2-0290%-3KM019 =]
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5 Setup the Debugger

5.3.3 Debugging Information Tab

The specified content becomes effective when the next being download.

Gompiler: | MO0 A/ NCEC |
Object Format: |IEEE-EE|5 ;l
[ Cn Demand

5.3.3.1 display the compiler used and its object format

Display the compiler used and its object file format.

Compiler: [EEGES =

Object Format:  [IEEE-000 =]

Please specify the compiler used and its object file format in the dialog opened by menu [Debug] ->
[Debug Settings...].

5.8.3.2 Specify the Storing of Debugging Information

There are two methods for storing debugging information: on-memory and on-demand.
Select one of these two methods. (The on-memory method is selected by default.)
To select the on-demand method, click the On Demand check box.
® On-memory method
Debugging information is stored in the internal memory of your computer.
This method is suitable when the load module (target program) size is small.
® On-demand method
Debugging information is stored in a reusable temporary file on the hard disk of your
computer.
Because the stored debugging information is reused, the next time you download the same
load module it can be downloaded at high speed.
This method is suitable when the load module (target program) size is large.

Notes

® Ifthe load module size is large, the on-memory method may be inefficient because it requires a
very large amount of time for downloading. In such a case, select the on-demand method.

® In the on-demand method, a folder in which to store a reusable temporary file is created in the
folder that contains the downloaded load module. This folder is named after the load module
name by the word "~INDEX_" to it. If the load module name is "sample.abs", for example, the
folder name is "~INDEX_sample". This folder is not deleted even after quitting the debugger.
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5.3.4 Emulator Tab

Clock,
Main: v Infernal " External

Sube " Internal f» External

5.3.4.1 Specify the Target Clock

Change the setting by synchronizing with the clock used by the target microcomputer. (Internal is
set by default.)

Cilock
Main: o+ Infernalk ("~ External

Sub: i Internal i External

Select Internal to set the internal clock, and External to set the external clock.
The specified content becomes effective when the next being start.
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5 Setup the Debugger

5.3.5 Script Tab

The specified content becomes effective when the next being start.

5.3.5.1 Automatically Execute the Script Commands

To automatically execute the script command at start of Debugger, click the "Refer" button to
specify the script file to be executed.

— R |

By clicking the "Refer" button, the File Selection dialog is opened.

The specified script file is displayed in the "Init File:" field.

To disable auto-execution of the script command, erase a character string displayed in the "Init
File:" field.
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5.4 MCU Setting Dialog (the M16C/R8C Debugger)

In the MCU Setting dialog box, setting information on the user target. The MCU Setting dialog box
opens after closing the Init dialog box.

MCU Setting

The tabs available on this dialog box vary with each product used. For details, click the desired tab
name shown in the table below.

Tab Name Contents
MCU Specify the MCU's processor mode, debug options, etc.
Flash Clear Specify whether to clear the contents of the MCU's internal flash ROM.

To keep the MCU Setting dialog box closed next time the debugger is started, check "Next Hide" at
the bottom of the MCU Setting dialog box. You can open the MCU Setting dialog using either one of
the following methods:

®  After the debugger gets started, select Menu - [Setup] -> [Emulator] -> [Target...].
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5 Setup the Debugger

5.4.1 MCU Tab
The specified content becomes effective when the next being start.

—MCU Settineg — MU Status ——
MG L: M16C 52 ) fof [ H
Froceszor Mode: ISingIe—Ghip Made ;I HOL Do H

External Data Bus Width: |16-bit = nov i

ChWgz: NG

Memory Space Expansion: INDrmal Mode ;I EYTE: M
W PM13 b3 of 00000GH) iz 1"
[~ PM10 &0 of 00000SHY iz 1.

5.4.1.1 Select the Processor Mode

Specify the processor mode for the target system.

— MG Settineg
ML M16CG2P
Processor Mode: |5iﬂg|e-0hip Mode ;l
External Data Busz Width: |'|'3‘|:'it ;I

Memory Space Expansion: INl:lrmaI Mode ll
[ PM13 b3 of DOOODEHY is 1.
[ PM10 b0 of O00005H) = "1

Either the following can be specified.
®  Single-chip Mode
Single-chip Mode
Also, you need to specify the following information according to the processor mode you've selected.
®  PM10(b0 of 000005H)
Specify whether you set the bit PM10 (b0 of 000005H). When you use your target system with
the setting that PM10 is 1, check this option.
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5.4.1.2 Inspecting the MCU status

Clicking this tab displays the status of each MCU pin. It allows to check whether the MCU pin
status matches the processor mode to be set.

— MG Status —
e H
HOLD#:  H
RO H
Chzz NG
BYTE: MO

"NC" means that the value is indeterminate.
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5 Setup the Debugger

5.4.2 Flash Clear Tab

The specified content becomes effective when the next being start.

—Flazh ROM Block

040000
0E0000
0C0000
000000
DEO00D
0FO000
OFS000
OF 4000
OFCO00

OAFFFF
OBFFFF
OGFFFF
ODFFFF
OEFFFF
OF7FFF
OF9FFF
OFBFFF
OFDFFF

The checked blocks are over-written (ot erased) on download.

= Select All

Clear &ll

=

5.4.2.1 Setting to clear the MCU's internal flash ROM

Specify whether or not to clear the contents of the MCU's internal flash ROM when downloading
the target program or data. The MCU's internal flash ROM is displayed block by block in the list

view.

® The blocks whose check marks are turned on do not have their flash contents cleared when
downloading. The memory contents in places not overwritten by downloading remain intact.
® The blocks whose check marks are turned off have their flash contents cleared when

downloading.

®  Pressing the Select All button keeps all blocks from being cleared when downloading.
Pressing the Clear All button clears all blocks when downloading.
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6 Tutorial

6. Tutorial

6.1 Introduction

This section describes the main functions of the emulator by using a tutorial program.

The tutorial program is based on the C program that sorts ten random data items in ascending or
descending order.

The tutorial program performs the following actions:

® The tutorial function generates random data to be sorted.

® The sort function sorts the generated random data in ascending order.

® The change function then sorts the data in descending order.

Note

After recompilation, the addresses may differ from those given in this section.

6.2 Usage

Please follow these instructions:

Stepl : Starting the Debugger

Step2 : Checking the Operation of RAM
Step3 : Downloading the Tutorial Program
Step4 : Setting a Breakpoint

Stepb : Executing the Program

Step6 : Reviewing Breakpoints

Step7 : Viewing Register

Step8 : Viewing Memory

Step9 : Watching Variables

Stepl0 : Stepping Through a Program
Stepll : Forced Breaking of Program Executions
Stepl2 : Displaying Local Variables
Step13 : Stack Trace Function
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6.3 Stepl : Starting the Debugger

6.3.1 Preparation before Use

To run the High-performance Embedded Workshop and connect the emulator, refer to "= 7 —! £
TERRONPD ERA, =T BRIEBEOHY EHA, "

6.3.2 Setup the Debugger

If it connects with an emulator, the dialog box for setting up a debugger will be displayed. Please
set up the debugger in this dialog box.

To setup the debugger in this dialog box, refer to "= 7 —! ZRITBROMD /A, 7! BRT
BROLY EHA, "

After the setup of a debugger, it will function as a debugger.

6.4 Step2 : Checking the Operation of RAM

Check that RAM is operating correctly. Display and edit the contents of the memory in the
[Memory] window to check that the memory is operating correctly.

Note

The memory can be installed on the board in some microcomputers. In this case, however, the
above way of checking the operation of memory may be inadequate. It is recommended that a
program for checking the memory be created.

6.4.1 Checking the Operation of RAM

Select [Memory] from the [CPU] submenu of the [View] menu and enter the RAM address (Here,
enter H'400) in the [Display Address] edit boxes. The [Scroll Start Address] and [Scroll End
Address] editing box is left to a default setting. (By default, the scroll range is set to Oh to the
maximum address of MCU.)

Dizplay Address | 7 x|
Dizplay Address: Iﬁ ;I
Scrall Start Address: IDDDDDD ;I
Scroll End Address:  [OFFFFF =]

] Cancel |
Note

The settings of the RAM area differ depending on the product. For details, refer to the hardware
manual.

Click the [OK] button. The [Memory] window is displayed and shows the specified memory area.
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6 Tutorial

«* Memory [000400]

¢ =10l x|
’TII mi o |6 00 8 Z||Iﬁ5&ﬁ|.t.d.lﬁ.&2|@
+1 42

Addresz | Label | Regizter | +0 +2 +4 +5 46 47 43 +3 +A 4B 0 4D +E 4F | ASCII |
noodon oo 00 00 00 00 00 Q0 Qo Q00 o0 00 oo 0o 0000 00 L........
000410 DF D5 F6 OF 20 0& 00 00 20 0& 00 00 00 03 00 00 ... ...

oon4z0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .........
000430 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .........
000440 FF FFCZI FF FF FF FF FF FF FF FF FF FF FF FF FF ..1......
000450 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .........
000460 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .........
000470 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .vivueee.
000480 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .vivueee.
000440 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .vivueee.
000440 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .vivueee.
0004ED FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .vivueee.
(ETE] FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..voueen.
000400 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...oueee, -
A »

Placing the mouse cursor on a point in the display of data in the [Memory]l window and
double-clicking allows the values at that point to be changed.

6.5 Step3 : Downloading the Tutorial Program

6.5.1 Downloading the Tutorial Program

Download the object program to be debugged.

® The Debugger for M16C/R8C
Select [Download module] from [TutorialM16C.x30] under [Download modules].

=

- TutorialM16C
EII@ TutorialM16G
=24 Assembly source file

=3 G zource file

: zort.c

------ tutorialc

=3 Download modules
) i

Ela Dependencies Download module

o sectalling Download module ‘debue data onlys

[ |zad module

(|

Configure Wiew...

| v Allow Dacking
Hide

i 7 Projects @ Templ.. | “_1Navig...

47



6.5.2 Displaying the Source Program

This debugger allows the user to debug a user program at the source level.

Double-click [tutorial.c] under [C source file]. A [Editor(Source)] window opens and the contents of
a "Tutorial.c" file are displayed.

=l
= TutorialMI6G ||
EI@ TutorialM16C - - -

: . 14 void main(vaid)

Ela fizzembly source file 15 | foz1a [

: “[2] nertlladn 16 | fOzia while (171

-3 © source file 17 | fozie tutorial(};

i SO 15 | f0zz1 1

: tutorialc ;‘g EOEZE !

E"a Download modules il z1 void tutorial(vaid)

630 2z | fozz4 {

=23 Dependencies 23 :Ung al10];

i - Z4 ong J;
Sectﬁﬂ.mc g int i
=0, 26 struct Sample sam;
27
28 | £0zz7 init{&saml;
29
30 | £0z34 for (i =03 i < 107 i++) {
31 | £0z3f i = rand(};
3z | £0z4h if() <o)
33 f0250 i=-is
1]
Eprojects [ F e | < dnavig | o tiwile [ sorte |

Select the [Format Views...] option from the [Setup] menu to set a font and size that are legible, if
necessary.

Initially the [Editor(Source)] window shows the start of the user program, but the user can use the
scroll bar to scroll through the user program and look at the other statements.
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6 Tutorial

6.6 Step4 : Setting a Breakpoint

A software breakpoint is a basic debugging function.
The [Editor(Source)] window provides a very simple way of setting a software breakpoint at any
point in a program.

6.6.1 Setting a Software Breakpoint

For example, to set a software breakpoint at the sort function call:

Double-click the [S/W breakpoints] column on the line containing the sort function call.

- tutorialc
Ef=ll=
z& | fOZZ7 init{hzan): j
29 -
30 | foz3a for £0 = 02 01 <105 i++)
31 | fozaf i = rand(J;
32 | foz4n ifli < 0)
33 | £0250 i= -3
34 I
35 | fozso9 alil = j:
36 i
37 | £f026f |4 sort{al:
38 | f0276 changelal:
39
40 | foz7d sam.s0=a[0];
41 | fOzs5 zam.s1=a[1];
42 | fozsed sam.z2=al[2];
43 | fozos zan.s3-a[3]:
44 | fozod sam.s4=a[4];
45 | fOzZas zam.sh=a[b];
45 | fDzZad zam.s6=a[6];
17 | f0zhs zan.s7=a[?]:
45 | fo0zbd zam.=8=a[8];
49 | fOzZcs zam.s3=a[9]; -
Kal 2

The red symbol will appear on the line containing the sort function call. This shows that a
softwarebreak breakpoint has been set.

Next
Step5 : Executing the Program
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6.7 Stepbd : Executing the Program

Execute the program as described in the following:

6.7.1 Resetting of CPU

By default, CPU is not reset after downloading a program.

Bjj

To reset the CPU, select [Reset CPU] from the [Debug] menu, or click the [Reset CPU] button
on the toolbar.

6.7.2 Executing the Program

To execute the program, select [Go] from the [Debugl menu, or click the [Gol button on the
toolbar.

The program will be executed up to the breakpoint that has been set, and an arrow will be
displayed in the [S/W Breakpoints] column to show the position that the program has halted.

o tutarialc
|2 &

z& | fOzZz7 init(hsam); ZI

29

30 | foz34 for €1 = 0; i < 10; i++) {

31 | fO23f i = rand();

32 | fOoz4db ifii <0

33 | £0zZ50 i=-is

34

35 | £O0z59 alil = j:

36

37 | fozef | & sortial;

38 | foz7e changelal:

39

40 | foz7d sam.s0=a[0];

41 | £0285 sam.s1=a[1];

4z £025d sam.s2=a[2];

43 | £0295 sam.=3=a[3];

44 | f0z9d sam.sd=a[4];

45 | fOZas zam.s5=a[0];

46 | fozad sam.sB-a[6];

47 | fOzZk5S sam.s7=a[7];

45 | £02bd sam.=8=a[8];

49 | fOZes sam.s3=a[9]; h
kil v
Note

When the source file is displayed after a break, a path of the source file may be inquired. In this
case, please specify the location of a source file.
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6 Tutorial

6.7.3 Reviewing Cause of the Break

The break factor is displayed in the [Output] window.

ElCDnnectEd
;]SHM break

| 1' :I;. Ewild }aDehug I.-'-r.l Fird in Filas .-]"'. Version Caontrol _f

The user can also see the cause of the break that occurred last time in the [Status] window.
Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is displayed,
open the [Platform] sheet, and check the Status of Cause of last break.

wt- Status

Item |Status |
Connected to MleZ E3C PCV501 Emulator

CPT MiacC

Fun Status Feady

Cause of last break S/ break

Fun time count 00 h OO0 mwm 00 sec 001 msec 991 useo

A F % Mermory A Platform l.-':. Events f

Please refer to "=7—! SRITBREONV EFHA, =T7—! SRITBRO2»Y FHA, " about the

notation of a break factor.
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6.8 Step6 : Reviewing Breakpoints

The user can see all the breakpoints set in the program in the [S/W Break Points] window.

6.8.1 Reviewing Breakpoints

Select [S/W Break Points] from the [Break] submenu of the [View] menu. The [S/W Break Points]
window is displayed.
WS Break Paoints

Load... | Save.. | Help
@ fdressl | =l fidd
" Filename: I REfer.
Line: | Cloze
S/ Break Paint: Delete
OFD26F [ 371 D:¥MIGC¥TutorialMIBC¥tutorialmlBc¥source¥tutorial . c Delete Al
Eriatile
All Enable
[igakle
All Dizable
V=]

This window allows the user to set or change breakpoints, define new breakpoints, and delete,
enable, or disable breakpoints.
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6.9 Step7 : Viewing Register

The user can see all registers/flags value in the [Register] window.

6.9.1 Viewing Register

Select [Registers] from the [CPU] submenu of the [View] menu. The [Register] window is displayed.
0 BANK - Register =
N... Value | B..

EO noZ4 Hex

El arFoa Hex

B2 Qooa Hex

E3 Qaaa Hex

A0 O&EEG Hex

Al oooo Hex

FE av7ia Hex

UspP  0RCE Hex

ISP  0AZ0 Hex

= OFO0ZEF Hex

SEB o400 Hex

INTE OFFDOO Hex

1en| vl 1] o B[ 2] 2| o] <] |
0 10000101

6.9.2 Setting the Register Value

You can change a register/flag value from this window.
Double-click the register line to be changed. The dialog is opened. Enter the value to be changed.

PG - Set Value E el bt

Radix: |Hex |

get A |'I.I'I.Ih-:||e Fegizter ll

| (0] o | Cancel |
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6.10 Step8 : Viewing Memory

When the label name is specified, the user can view the memory contents that the label has been
registered in the [ASM Watch] window.

6.10.1 Viewing Memory
For example, to view the memory contents corresponding to __msize in word size:

Select [ASM Watch] from the [Symboll submenu of the [View] menu, open the [ASM Watchl

window.
And click the [ASM Watch] window with the right-hand mouse button and select [Add...] from the
popup menu, enter __msize in the [Address] edit box, and set Word in the [Size] combo box.

21
fiddress: I_msizel ;I

Size IWDru:I ll
Radix:  Hex  Dec  Bin
Ik Cancel

Click the [OK] button. The [ASM Watch] window showing the specified area of memory is
displayed.

«# ASMWatch - 101 x|

Ao X KR |4 206§

Address:Bit | Expression | Size | Radix | Data
ooo41c msize Word Hex azan
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6.11 Step9 : Watching Variables

As the user steps through a program, it is possible to watch that the values of variables used in the

user program are changed.

6.11.1 Watching Variables

For example, set a watch on the long-type array a declared at the beginning of the program, by

using the following procedure:

Click the left of displayed array a in the [Editor(Source)] window to position the cursor, and select
[Add C Watch...] with the right-hand mouse button. The [Watch] tab of [C watch] window in which
the variable is displayed opens.

m b A s

=10l x|

viatch | Local | File Local | Global |
|value

Neaane

+(signed long [10]) =

Ox6C2

16338

The user can click mark '+ at the left side of array a in the [C Watch] window to watch all the

elements.

«F CWatch

X [/ k2w &

=10l %]

liiatch | Local | File Local | Global |

Namme

- [signed long [10]) =

(5igned
[zigned
[zigned
[zigned
[5igned
(5igned
(5igned
[zigned
[zigned
[5igned

long)
long)
long)
long)
long)
long)
long)
long)
long)
long)

(a) [O]
(aj [1]
(a) [2]
(a) [3]
(a) [4]
(&) [3]
(&) [&]
(a) [7]
(a) [8]
(a) [D]

Value

OxbC2
16838
27758
10113
17515
31051
S6e27
23010
7419
1212
408 6

(18838}
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6.11.2 Registering Variable

The user can also add a variable to the [C Watch] window by specifying its name.

Click the [C Watch] window with the right-hand mouse button and select [Add...] from the popup
menu.
The following dialog box will be displayed. Enter variable i.

Add new watch point ‘ |

[ ] 4

Cancel |

Click the [OK] button. The [C Watch] window will now also show the int-type variable i.

«* CWatch - O] x|

X |26 2o || R

iatch | Local | File Local | Global |

Neame Value |
+i(signed long [10]) a OxeCZ [16B38)
[signed int) i 10
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6 Tutorial

6.12 Stepl0 : Stepping Through a Program

This debugger provides a range of step menu commands that allow efficient program debugging.

1. Stepln
Executes each statement, including statements within functions.

2. Step Out
Steps out of a function, and stops at the statement following the statement in the program
that called the function.

3.  Step Over
Executes a function call in a single step.
4.  Step...

Steps the specified times repeatedly at a specified rate.

6.12.1 Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first statement of the called
function.

To step through the sort function, select [Step In] from the [Debug] menu, or click the [Step Inl
&

button on the toolbar.

The PC cursor moves to the first statement of the sort function in the [Editor(Source)] window.

16 | foos7 p_sam->=2h = 0 j

17 | fooof p_sam->sb = 0 -

13 fOoh7 p_sam-»z¢ = 0

19 foOct p_sam-»z8 = 0;

Z0 | fo0e7 p_zam->z3 = 0;

21 | fooff }

2z

23 zortilong #a)

z4 | foioz o 1

25 long t;

26 int i, i, k. zap:

27

25 | foios gap = O

29 | foi1om whilel zap > 0 3

30 | fo114 for{ k=0 k<zap; k++){

31 | fo1z21 forf i=k+gap; i<10; i=i+zap )]

3z | fo131 for(ji=i-gap; j»=k; j=j-zapli

33 | foiao iflalilxalitgap] iy

34 | foi161 t = alil:

35 | foivao alil = alj+zapl: b
<] 2V
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6.12.2 Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next statement of the
calling statement in the main function.

To step out of the sort function, select [Step Out] from the [Debug] menu, or click the [Step Outl
il

button on the toolbar.

The PC cursor slips out of a sort function, and moves to the position before a change function.

- tutorialc

31 | fOZ3f i = randli: j

iz | fozah if() <0y =

33 | £0250 i= -

54

35 | £f0z53 alil = |

36 !

37 | fOzef & sortial;

38 | £0276 (8 chanzela);

59

40 | £f0z27d sam. s0=a[0]; J

41 | fozss sam.z1=a[1]:

42 fOzed zam.z?=a[?]:

43 f0z295 zam.s3=a[3];

44 | £029d zam.sd=a[4]; bl
a|] v

Note

It takes time to execute this function. When the calling source is clarified, use [Go To Cursor].
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6 Tutorial

6.12.3 Executing [Step Over] Command

The [Step Over] command executes a function call as a single step and stops at the next statement
of the main program.

To step through all statements in the change function at a single step, select [Step Over] from the

i
[Debugl menu, or click the [Step Over] button (
The PC cursor moves to the next position of a change function.

on the toolbar.

- tutorialc
|2 &g
30 | £fo0z34 for (1 = 0: 0 <10 i+4) | :I
31 | fO23f i = rand(); =
32 | fozdb ifCi <0y
33 | £ozs0 i= -]
54
35 | £0259 alil = J:
36 1
37 | fOozef & sortial;
38 | fo0z27e chanzelal;
59
40 | foz?d (=S sam.=0=a[0];
41 | f0OzZ85 sam.=1=a[1];
4z fOoziad sam.=#=a[2];
43 | £0295 sam.z3=a[3];:
44 | fozod sam.=4=a[4];
45 | f02ak sam.sh=a[6];
45 | fO0zad sam.=6=a[E];
47 | £02h5 sam.=7=a[7];
48 | £f0zbd sam.z8=a[8];:
49 | fOzes zam.=9=a[3]; o
50 | f0zed I
51 -
KRN v
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6.13 Stepll : Forced Breaking of Program Executions

This debugger can force a break in the execution of a program.

6.13.1 Forced Breaking of Program Executions

Cancel all breaks.
To execute the remaining sections of the main function, select [Go] from the [Debugl menu or the

!
[Go] button on the toolbar.
The program goes into an endless loop. To force a break in execution, select [Halt Program] from

the [Debugl menu or the [Halt] button on the toolbar.
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6 Tutorial

6.14 Stepl12 : Displaying Local Variables

The user can display local variables in a function using the [C Watch] window.

6.14.1 Displaying Local Variables

For example, we will examine the local variables in the tutorial function, which declares four local

variables: a, j, 1, and sam.

Select [C Watch] from the [Symboll submenu of the [View] menu. The [C Watch] window is
displayed. By default, [C watch] window has four tabs as following:

All the local variables that can be referred to by the scope in which the the PC exists are
displayed. If a scope is changed by program execution, the contents of the [Locall tab will also

All the file local variables of the file scope in which the PC exists are displayed. If a file scope

® [Watch] tab
Only the variable which the user registered is displayed.
® [Local] tab
change.
®  [File Local] tab
is changed by program execution, the contents of the [File Local] tab will also change.
®  [Global] tab

Please choose the [Locall tab, when you display a local variable.

All the global variables currently used by the downloaded program are displayed.

e

«F CGWatch

X |46 2w B

Watch Local | File Local | Global |

Naane

Values

+isigned long [10]) =

Ox6CE

[zigned int) i 10
[zigned long) J d08 6
+i(struct Sawple | sam OxAERL

(31051

Click mark '+ at the left side of array a in the [Locals] window to display the elements.
When the user refers to the elements of array a before and after the execution of the sort function,

it is clarified that random data is sorted in descending order.
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6.15 Step13 : Stack Trace Function

The emulator uses the information on the stack to display the names of functions in the sequence of
calls that led to the function to which the program counter is currently pointing.

6.15.1 Reference the function call status

Double-click the [S/W Breakpoints] column in the sort function and set a software breakpoint.

- zort.c

Z3 sort{ long #a) j
z4 | £0102 I =
Z5 long t;

25 int i, i, k. gap:

27

28 | foi1oe gap = b;

Z9 | £010k whilel zap > 0 )1

30 | fO114 for{ k=0; k<gap; k++)]

31 | fo1z21 fori i=k+tgap; 1<10; i=itzap )1

32z | foO131 forij=i-gap: i»=k: j=j-zap){
33 | £0140 & iflalil>ali+tzap] )i

34 | fo1e1 t = alil:

35 | £0O170 ali] = alitzapl:

36 | fO189 alitzap]l = t;

37

3G else

39 breal:

40 1 b
41 !

4z

43 | fOlad gap = gap/2;

44 | £01b%9 !

45 | fOibc I

=

To executes the user program from the reset vector address, select [Reset Gol from the [Debug]

menu, or click the [Reset Gol button on the toolbar.

After the break in program execution, select [Stack Trace] from the [Code] submenu of the [View]
menu to open the [Stack Trace] window.

< StackTrace

=10] |

Kind| Iame | Value |
F 3ort OF0140
F tutorial oFoz72
F main OF0Z1E

The upper figure shows that the position of the program counter is currently at the selected line of
the sort() function, and that the sort() function is called from the tutorial() function.
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6 Tutorial

6.16 What Next?

This tutorial has described the usage of this debugger.

Sophisticated debugging can be carried out by using the emulation functions that the emulator
offers. This provides for effective investigation of hardware and software problems by accurately
isolating and identifying the conditions under which such problems arise.
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7 Windows

7.  Windows

The window of this debugger is shown below.

Window Name

View Menu

RAM Monitor Window [View]->[CPU]->[RamMonitor]

ASM Watch Window [View]->[Symbol]->[ASMWatch]

C Watch Window [View]->[Symbol]->[CWatch]

Script Window [View]->[Script]

S/W Break Point Setting Window [View]->[Break]->[S/W Break Points]

H/W Break Point Setting Window [View]->[Break]->[H/W Break Points]

Address Interrupt Break Point Setting | [View]->[Break]->[Address Interrupt Break Points]

Window

Trace Point Setting Window

[View]->[Trace]->[Trace Points]

Trace Window

[View]->[Tracel->[Trace]

GUI I/0O Window

[View]->[Graphicl->[GUI I/O]

For the reference of the following windows, refer to the help attached to a High-performance

Embedded Workshop main part.
Differences Window
Map Window

Command Line Window
Workspace Window
Output Window
Disassembly Window
Memory Window

10 Window

Status Window
Register Window

Image Window
Waveform Window
Stack Trace Window
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7.1 RAM Monitor Window

The RAM monitor window is a window in which changes of memory contents are displayed while

running the target program.

The relevant memory contents are displayed in dump form in the RAM monitor area by using the

realtime RAM monitor function. The displayed contents are updated at given intervals (by default,

every 100 ms) while running the target program.

. RamMonitor [0003F0]

+ 4 |E'§'§ |T|| s

6 040 8 2 @ Badp £

[ Tans]| Label Rezister | +0 +1 +7 +3 +4 45 +F 47 +8 +3 +4 +B +C +D0 +E +F | ASCII |la
IR
000400 | poal [sE]
[TER]T]
IIE ] 41 42 44 43 44 4h 48 47 4 49 HECCDEFGHI
nondan 44 08 B4 B BA T3 20 BA YR M Y4 BR V3 V4 ZE 04 J.This iz test..
[EET] 000 DB FF AC 44 CF 70 C 17 22 89 32 7C 47 C1 3D L...).e..”.2lG.=
IIE ] 3C DD F9 21 76 94 B0 83 81 93 OF ED AC BE A% F7 <..!v.'......n..
[EL1] 72 FB EF BA 8B 84 88 00 3A 33 FB CA 20 20 BB AR r.......ifll,,..
[IE ] CF 8C BE 36 FO 02 13 B3 36 EB 9C BE AF YF C3 JF ...6...0R..n....
IE ] 42 7B OF7 77 OF 4B 28 13 3B F0 Db FB 3B E7 B8 77 .{.w.Fi.:i...... W
[EE]] B5 4D 02 @5 50 99 EA DC 22 05 36 O D3 1B OE FF .M..P...".H.....
IIE ] 51 4F 86 40 FC F9 0D AC B4 823 B3 A3 B3 A7 DD AR OOVE...... Yoc. K
0004B0 14 28 41 9% 06 CE B1 67 21 83 ED EA FA 44 BF AGC L(A...aW!m..D ¥ LI
® This system has 1 Kbyte of RAM monitor area which can be located in any contiguous address
location or in 4 separate blocks comprised of 256 bytes each.
® The RAM monitor area can be changed to any desired address range.
Refer to "7.1.2 Setting the RAM monitor area " for details on how to change the RAM monitor
area.
The default RAM monitor area is mapped into a 1-Kbyte area beginning with the start address
of the internal RAM.
® The display content updating interval can be set for each window individually.
The actual updating interval at which the display contents are actually updated while running
the target program is shown in the title field of the Address display area.
® The background colors of the data display and code display areas are predetermined by access
attribute, as shown below.
Access attribute Background color
Read accessed address Green
Write accessed address Red
Non-accessed address White

The background colors can be changed.

ATTENTION

The RAM monitor window shows the data that have been accessed through the bus. Therefore,
changes are not reflected in the displayed data unless they have been accessed via the target
program as in the case where memory is rewritten directly from an external I/O.

If the data in the RAM monitor area are displayed in lengths other than the byte, it is possible
that the data will have different memory access attributes in byte units. If bytes in one data
have a different access attribute as in this case, those data are enclosed in parentheses when
displayed in the window. In that case, the background color shows the access attribute of the
first byte of the data.
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7 Windows

001 00Cs 0002 0000 007C
0000 0000 0000 0000 0000
0000 (ODFCINERSEN 0000 0000
0000 0000 0000 0050 0000

The displayed access attributes are initialized by downloading the target program.

The interval time at which intervals the display is updated may be longer than the specified
interval depending on the operating condition (shown below).

B Host machine performance/load condition

B Communication interface

B Window size (memory display range) or the number of windows displayed
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7.1.1 Extended Menus

This window has the following popup
window.

menus that can be brought up by right-clicking in the

Menu Function

RAM Monitor Area... Set RAM monitor base address.

Sampling Period... Set RAM monitor sampling period.

Clear Clear access attribute.

Up Moves display position to the immediately preceding RAM
monitor area (smaller address)

Down Moves display position to the immediately following RAM
monitor area (larger address)

Address... Display from specified address.

Scroll Area... Specify scroll range.

Data Length lbyte Display in 1Byte unit.
2bytes Display in 2Byte unit.
4bytes Display in 4Byte unit.
8bytes Display in 8Byte unit.
Radix Hex Display in Hexadecimal.
Dec Display in Decimal.
Single Dec  |Display in Signed Decimal.
Oct Display in Octdecimal.
Bin Display in Binary.
Code ASCII Display as ASCII character.
SJIS Display as SJIS character.
JIS Display as JIS character.
UNICODE |Display as UNICODE character.
EUC Display as EUC character.
Float Display as Floating-point.
Double Display as Double Floating-point.
Layout Label Switch display or non-display of Label area.
Register Switch display or non-display of Register area.
Code Switch display or non-display of Code area.
Column... Set the number of columns displayed on one line.
Split Split window.

Toolbar display

Display toolbar.

Customize toolbar...

Open toolbar customize dialog box.

Allow Docking

Allow window docking.

Hide

Hide window.
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7 Windows

7.1.2 Setting the RAM monitor area

Choose the popup menu [RAM Monitor Area...] in the RAM monitor window.

The RAM monitor area setup window shown below will appear. The currently set RAM monitor
areas are listed in this window.

B RAM Monitor Brea Settine

—Current fezigned Srea

Start | Si. | Area fidd..
ooo4on 4 000400 - 0007FF

Bemoyve

003000 002000 - 0o20FF Femaove All

e |

<] | 2]

B blocks (2048 bytes) are available.
<1 black = 256 bytes>

SavE.. | Load.. | Cloge

Use this window to add, delete or change RAM monitor areas.

®  Specify a RAM monitor area by its start address and size (the latter by a number of blocks.)

® The start address can be specified in 0x100 byte units.
If you specify a non-aligned address value, it is rounded off to the nearest address value in
0x100 byte units before being set.

®  Specify the size of the RAM monitor area by a number of blocks.
For the Compact Emulator, one block is 256 bytes in size. Up to 4 blocks can be specified.

® RAM monitor areas can be added until the total number of blocks used reaches 4.
(The number of blocks (and the size) that are currently available to use are displayed below
the list.)
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7.1.3 Changing the RAM Monitor Area

The start address and the size of the RAM monitor area can be changed.

Changing from a dialog box

Select the RAM monitor area you want to change from a list of RAM monitor areas and
double-click on it.

The Set RRAM Area dialog box shown below will appear. Specify the start address and the
size (by a number of blocks) of the RAM monitor area in the Start and the Size fields of this
dialog box.

Set RRAM frea ]|
Start  [400 =]
Size: 4 = blocks

fres: 000400 - O0OO7FF

Cancel |

Changing directly in the window

Select the RAM monitor area you want to change from a list of RAM monitor areas and click
again in its Start display column or Size display column.

Specify a new start address or a new size with which you want to be changed in the ensuing
edit box. Press the Enter key to confirm what you've entered, or the Esc key to cancel.

Start | Size | Area Start | Size | Area

WLE q mooanD =1 000400 000400 - 0o0a°

S K| oo aaa = o 001000 001000 - oo1:
Changing the address Changing the

7.1.4 Adding RAM Monitor Areas

Click the [Add...] button.
The Set RRAM Area dialog box will appear. Specify the start address and the size (by a number of
blocks) of a new RAM monitor area in the Start and the Size fields of this dialog box.

7.1.5 Deleting RAM Monitor Areas

Select the RAM monitor area you want to delete from a list of RAM monitor areas and click the
[Remove] button.
To delete all RAM monitor areas, click the [Remove All] button.
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7.2 ASM Watch Window

The ASM watch window is a window in which you can register specific addresses as watchpoints
and inspect memory contents at those addresses.

If a registered address resides within the RAM monitor area, the memory content at that address is
updated at given intervals (by default, every 100 ms) during program execution.

Toolbar
w45 Miatch =] B3
e X B 2 0B
fddrezziBit Expres=zion sizZe Radix Data
aaooon __RUNt =l Bvie He:x: n4
0B0ERA _Buf Teki+1 Evie He:: n4
084620 __Dbg_ent Bute He:x n4
a10ace: 4 __Dbg_mode? Bvie Bit 1
Address/Bit No. T Data Length T Data
Expression Fadix
® The addresses to be registered are called the "watchpoints." One of the following can be
registered:
B Address (can be specified using a symbol)
B Address + Bit number
®  Bit symbol
® The registered watchpoints are saved in the debugger when the ASM watch window is closed
and are automatically registered when the window is reopened.
® If symbols or bit symbols are specified for the watchpoints, the watchpoint addresses are
recalculated when downloading the target program.
® The invalid watchpoints are marked by "-<not active>-" when displayed on the screen.
® The order in which the watchpoints are listed can be changed by a drag-and-drop operation.
® The watchpoint expressions, sizes, radixes and datas can be changed by in-place editing.
ATTENTION
® The RAM monitor obtains the data accessed through the bus. Any change other than the
access from the target program will not be reflected.
® If the display data length of the RAM monitor area is not 1 byte, the data's access attribute to

the memory may varies in units of 1 byte. In such a case that the access attribute is not
unified within a set of data, the data's access attribute cannot be displayed correctly. In this
case, the background colors the access attribute color of the first byte of the data.
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7.2.1 Extended Menus

This window has the following popup menus that can be brought up by right-clicking in the

window.

Menu Function

Add... Add watchpoint.

Add Bit... Add bit-lebel watchpoint.

Remove Remove the selected watchpoint.

Remove All Remove all watchpoints.

Set... Set new data to selected watchpoint.

Radix Bin Display in Binary.
Dec Display in Decimal.
Hex Display in Hexadecimal.

Refresh Refresh memory data.

Layout Address Area Switch display or non-display of Address area.
Size Area Switch display or non-display of Size area.

RAM Monitor Enable RAM Monitor |Switch enable or disable RAM moniter function.
Sampling Period... Set RAM monitor sampling period.

Toolbar display

Display toolbar.

Customize toolbar...

Open toolbar customize dialog box.

Allow Docking

Allow window docking.

Hide

Hide window.
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7.3 C Watch Window

The C Watch Window displays C/C++ expressions and their values (results of calculations).

The C/C++ expressions displayed in the C Watch Window are known as C watchpoints. The
displays of the results of calculating the C watchpoints are updated each time a command is
executed.

When RAM monitor function is effective and the C watch points are within the RAM monitor area,

the displayed values are updated during execution of the target program.

wlt Chiiiatch

R | f B 2| @R

MEtchl Lucall File Local Eﬂnball
Mame

| Wa lue

-(struct taz S #) pS

404

-({zigned int [6]105]) zlobal_array Oxddp (10287

-(struct taz 5 ) #(pS) D404
t=zigned int) nl 1028
{unzigned char) ci 4 tar

Hiztruct taz 5 %) next 0xd04
(=zigned short) global_shart 1028
{zigned long) glabal_lonz B737203E

+izigned int [0]) (zlobal_array) [0] Oxddi (10287
+izizned int [6]1) (zlobal_arraw)[1] 0x464 (1028
+izigned int [5]) (zlobal_array)[2] 0xd4RE (10280
+izigned int [0]) (zlobal_array)[3] Oxd468 (1028)
+(sizned int [5]) (zlobal_array)[4] 0x472 (1028) hd

Variables can be inspected by scope (local, file local or global).

The display is automatically updated at the same time the PC value changes.

Variable values can be changed.

The display radix can be changed for each variable individually.

Any variable can be registered to the Watch tab, so that it will be displayed at all times:
B The registered content is saved for each project separately.

B If two or more of the C watch window are opened at the same time, the registered
The C watchpoints can be registered to separate destinations by adding Watch tabs.
Variables can be registered from another window or editor by a drag-and-drop operation.
The C watchpoints can be sorted by name or by address.

Values can be inspected in real time during program execution by using the RAM monitor
function.
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ATTENTION

You cannot change the values of the C watch points listed below:

B Bit field variables

B Register variables

B C watch point which does not indicate an address(invalid C watch point)

If a C/C++ language expression cannot be calculated correctly (for example, when a C/C++
symbol has not been defined), it is registered as invalid C watch point.

It is displayed as "--<not active>--". If that C/C++ language expression can be calculated
correctly at the second time, it becomes an effective C watch point.

The display settings of the Local, File Local and Global tabs are not saved. The contents of the
Watch tab and those of newly added tabs are saved.

The RAM monitor obtains the data accessed through the bus. Any change other than the
access from the target program will not be reflected.

The variables, which are changed in real-time, are global variables and file local variables
only.

If the display data length of the RAM monitor area is not 1 byte, the data's access attribute to
the memory may varies in units of 1 byte. In such a case that the access attribute is not
unified within a set of data, the data's access attribute cannot be displayed correctly. In this
case, the background colors the access attribute color of the first byte of the data.

7.3.1 Extended Menus

This window has the following popup menus that can be brought up by right-clicking in the

window.
Menu Function
Add... Add C watchpoint.
Remove Remove the selected C watchpoint.
Initialize Reevaluates the selected C watchpoint.
Set New Value... Set new data to selected C watchpoint.
Radix Hex Display in Hexadecimal.
Bin Display in Binary.
Default Display in Default Radix.
Toggle(All Variables) |Change radix (toggle).
Refresh Refresh memory data.
Hide type name Hide type names from variables.
Show char* as string Selects whether to display char* type as a string.
Sort Sort by Name Sort variables by its name.
Sort by Address Sort variables by its address.
RAM Monitor Enable RAM Monitor |Switch enable or disable RAM moniter function.
Sampling Period... Set RAM monitor sampling period.
Add New Tab... Add new tab.
Remove Tab Remove the selected tab.
Toolbar display Display toolbar.
Customize toolbar... Open toolbar customize dialog box.
Allow Docking Allow window docking.
Hide Hide window.
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7.4 Script Window

The Script Window displays the execution of text -format script commands and the results of that
execution.

Script commands can be executed using a script file or interactively. You can also write script
commands in the script file so that they are automatically executed. The results of script command
execution can also be stored in a previously specified log file.

Toolbar

P EBRE HE O N

Script Scrpt File Mame Log: Log File Mame

razsenble _main
AODRESS>  LABEL PROGRAK
OF0042  _main:
K

Execution Result Area

KN

azzemble _main

Ll 1=

Command History Area

-

[ | >

Enter Command: Command Input Area

® The Script Window has a view buffer that stores the results of executing the last 1000 lines.
The results of execution can therefore be stored in a file (view file) without specifying a log file.

® When a script file is opened, the command history area changes to become the script file
display area and displays the contents of the script file. When script files are nested, the
contents of the last opened script file are displayed. The script file display area shows the line
currently being executed in inverse vide.

® When a script file is open, you can invoke script commands from the command input area
provided the script file is not being executed.

® The Script Window can record the history of the executed commands to a file. This function is
not the same as the log function. This function records not the result but only the executed
commands, so the saved files can be used as the script files.
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7.4.1 Extended Menus

This window has the following popup menus that can be brought up by right-clicking in the
window.

Menu Function
Script Open... | Open script file.
Run Run script file.
Step One step execution of script file.
Close Close script file.
View Save... | Save view buffer to file.
Clear Clear view buffer.
Log On... Open log file and start recording (start output to file).
Off Close log file and end recording (stop output to file).
Record On... Record the executed commands to a file.
Off Stop recording the executed commands.
Toolbar display Display toolbar.
Customize toolbar... Open toolbar customize dialog box.
Allow Docking Allow window docking.
Hide Hide window.
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7.5 S/IW Break Point Setting Window

The S/W Break Point Setting window allows you to set software break points.

Software breaks stop the execution of instructions immediately before the specified break point.

Save/Load Break Point Buttons

Set Break Point Area

B W Break Points

Load...

Save..

i+ Address: |

™ Filename: |

Lire: |

S/W Break Point:

OF0000
OF00CZ
OF012C

[ 36] GLOBAL.C
[ 22] LOCAL.C

Display Break Points

Delete All

All Enable

All Disable

§ 1 el

Operation Buttons to Break Points

® Ifyou have set multiple software breakpoints, program execution stops when any one software
break address is encountered (OR conditions).

® You can continue to set software breakpoints until you click the "Close" button to close the
S/W Break Point Setting Window.

® You can clear, enable or disable software breakpoints selected by clicking in the software
breakpoint display area. You can also enable and disable software breakpoints by
double-clicking on them.

®  C(Click on the "Save" button to save the software break points in the file. To reload software
break point settings from the saved file, click the "Load" button. If you load software break
points from a file, they are added to any existing break points.
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7.5.1 Command Button

The buttons on this window has the following meanings.

Button Function

Load... Load setting information from a file in which it was saved.
Save... Save the contents set in the window to a file.

Help Display the help of this window.

Add Add the break point.

Refer... Open file selection dialog box.

Close Close the window.

Delete Remove the selected break point.

Delete All Remove all break points.

Enable Enable the selected break points.

All Enable Enable all break points.

Disable Disable the selected break point.

All Disable Disable all break points.

View Shows the selected breakpoint positions in the Editor(Source) window.
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7.5.2 Setting and Deleting a Break Points from Editor(Source) Window

The area which can be set in the software breakpoint is different according to the product. Please
refer to "1.6.2 Area where software breakpoint can be set" for details.

7.5.2.1 Setting and Deleting a Break Point from Editor(Source) Window

You can set break points in the Editor(Source) Window. To do so, double-click the break point
setting area ("S/W breakpoints" column) for the line in which you want to set the break. (A red
marker is displayed on the line to which the break point was set.)

o Sample.c

a0 | f003a i = 0; j

41 | fooad while(1) {

42 | fo0d for {0 = 07 i < DATALSIZE ; i++) {

43 | f00dc datali]l++;

44 | f000c || & datali+1]++;

45 | fOoed datal[i+2]++; J

48 | 0076 data[i+3]++;

47 s }

43 | fooazy subl );

43 | f008a

B0 | fODRc i

A1

hi i
[« v

™

Double click

You can delete the break point by double-clicking again in the break point setting area ("S/W
breakpoints" column).

In the Editor(Source) window, a display of "S/W breakpoints" column is set to "Enable" by default.
To erase this column, deselect the [S/W breakpoints] check box in the dialog box opened by choosing
the main menu - [Edit] -> [Define Column Format]. The "S/W breakpoints" column is erased from
all Editor (Source) windows. And select popup menu - [Columns] -> [S/W breakpoints] in the Editor
(Source) window, A column can be set up for each Editor (Source) windows.
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7.6 H/'W Break Point Setting Window

The H/W Breakpoint Setting window is used to set hardware breakpoints for the Emulators.

Setting modification flag

Selecting of effective events Current event list

B H/ W Ereak Points Setting *

~[¥| Enable H/W Break

S5 | E. | ADDRE.. | ACCE.. GONDITION

Al 000000  FETCH (addr) == 000000
A2 000000 FETCH (addr) == 000000
A3 000000  FETCH {addr) == 000000
A4 000000  FETCH (addr) == 000000
AE 000000  FETCH (addr) == 000000
AS 000000 FETCH (addr) == 000000

—_ —i -1 —i —i i

DOO00R[e

—ombination

{AND =] Dmdl“l_HDEnahla DEtEil |

Hasat‘l Save.. | Load..

Setting of combination condition Setting of Process 1D

® The events listed below can be specified as break events. If the contents of events are altered,
they are marked by an asterisk (*) on the title bar. The asterisks (*) are not displayed after
setting up the emulator.

Fetch, Memory Access, Bit Access

® Events at up to two points can be used.
The H/W Break Point Setting window and the Trace Point Setting windows use the same
resource of the emulator. Use the MCU tab in the Init dialog box, in order to specify for which
function the resources are used. On this tab, deselect the Enable the Trace Point Function
check box.(Details)

® These events can be combined in one of the following ways:
B Break when all of the valid events are established (AND condition)
B Break when all of the valid events are established at the same time (simultaneous AND

condition)

B Break when one of the valid events is established (OR condition)

® At the time the debugger starts up, the hardware breaks have no effect.
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7.6.1 Specify the Break Event

To set events, double-click to select the event you want to set from the event setting area of the
H/W Break Point Setting Window. This opens the dialog box shown below.

Evert name

Specity the event twpe

&1 - Set Event Status

Event Tvpe:

Pddress |
—Setting
Rargs: | laddr) == Address =]
fddrez= 1: Im Bddrezs 2 m
[~ Function: I ;I

ACCESS: FETCH
f DORESS: 0000
CONDITION: taddr? == 0000

f | Ik | Cancel |

Conternts change with the setting of Event Tvpe.
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Following events can be set by specifying Event Type in this dialog box.
® When FETCH is selected
Breaks for the instruction fetch.

Gad) = Addesst
o HIEH 2=

® When DATA ACCESS is selected
Breaks for the memory access.

Dotsl - Gorw) =Dz =]
oooo— oo
R
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® When BIT SYMBOL is selected
Breaks for the bit access.
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7.6.2 Specify the Combinatorial Condition

To specify a combinatorial condition, specify the desired condition from the combinatorial condition

specification area.

®  When AND or OR is selected
In the event specification area, the event used and a pass count for that event can be specified.
To alter the pass count, while the event to alter is being selected, click the pass count value of
that event.

—[ Enable H™W Brealk, —
PASS | E. | ADDRESS

1 41 0000
O 1 Az 0000
1 &3 0000
O 1 A4 0000
[0 1 A5 0000
O 1 A& 0000

® When AND (Same Time) is selected
In the event specification area, the event used can be specified. No pass counts can be
specified.

—W Enable H/ W Break —

PASS | E. | ADDRESS

aoan
O aaoo
1 A3 0000
O 1 A4 0000
[0 1 A5 0000
O 1 #As 0000

7.6.3 Command Button

The buttons on this window has the following meanings.

Button Function

Reset Discards the contents being displayed in the window and loads contents from the
emulator in which they were set.

Save... Saves the contents set in the window to a file.

Load... Loads event information from a file in which it was saved.

Set Sends the contents set in the window to the emulator.

Close Closes the window.
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7.6.4 Specify the Events (Instruction Fetch)

To specify an instruction fetch event, change the event select dialog box's Event Type to "FETCH".
The event is established when instruction is fetched from the specified address or any address in
the specified address range.

7.6.4.1 Instruction Fetch of Specified Address

Set as below.

Example) Instruction fetch at address 80000h

&1 - Set Event Status

Event Twpe:  |ij=Nel] -
Fetch |
—aetting
Rarge: | laddr) == AddressT =]
Address1: [B0000  +] Address: 00000 <]
[~ Function:
Source File : I ;I
Function : I lI

fiCCESS: FETCH
ADDRESS: 020000
GOMDITION: taddrd == 080000

(0] 4 Cancel
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7.6.4.2 Instruction Fetch of Specified Address Area(In)

Set as below.

Example) Instruction fetch at address 80000h to SOFFFh
&1 - Set Event Status

Event Tvpe:  [l=4y] -
Fetch |
—aetting

Rarge: | Adderss1 <= {addr) <= Address? =]
Address1: [B0000 [+ ] Address2: [BOFFF =

[~ Function:

Source File : I lI
Furction : I lI

fiCCESS: FETCH
ADDRESS: 030000
GOMDITION: 080000 <= (addr? <= O80FFF

]

Cancel
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7.6.4.3 Instruction Fetch of Specified Address Area(Out)

Set as below.

Example) Instruction fetch at any address other than the range 80000h to 80FFFh

&1 - Set Event Status

Event Twpe:  |ij=Nel] -
Fetch |
—aetting

Range: I{addr} < fiddress1 || Address? < faddr)

=]

Addressl: [BO000 =] Address2: [BOFFF =]

[T Function:
Source File : I ;I
Function : I ;I

fiCCESS: FETCH
ADDRESS: 020000
GOMDITION: taddr) < 080000 || OS0FFF < {addr)

]

Cancel
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7.6.4.4 Entering/exiting to specified function

Set as below.

Example) Entering a break to function name "wait"

@1 - Set Event Status

Event Tvpe:  |{g=NE8y -
Fetch |
—aetting
Rarge: | Adderssl <= (addr) <= Address? ]
fddres=1: I_wait vl dddress2: IFEI'I 2a vl
v Function:
Source File : |main.n: -]
Function : Iwait ;I
BCGESS: FETCGH
ADDRESS: wait
COMDITION: OF0172 <= taddr? <= OF0132

] I Cance|
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Example) Exiting from function name "wait"

@1 - Set Event Status

Event Tvpe:  |{g=NE8y -

Fetch |

—aetting
Ranee: I':.En:lu:lr.‘.I < Addresz1 || Address2 < laddr) ;I

fddres=1: I_wait vl fddress2: IFEI'IEE vl

v Function:
Source File : |main.n: ;l
Function : Iwait ;I

fCGESS: FETCH
ADDRESS: wait
COMDITION: faddr < OF0172 || OFO188 < {addr)

] I Cancel
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7.6.5 Specify the Events (Memory Access)

To specify a memory access event, change the event select dialog box's Event Type to "DATA
ACCESS". The event is established when memory is accessed at the specified address or under
conditions set for the specified address range.

The contents of settings varies depending on the product. Please refer 7.6.6 Memory Access(The
debugger for M16C/R8C).
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7.6.6 Memory Access(The debugger for M16C/R8C)

ATTENTION
It is not detected that data access to the odd addresses in word-size access.

7.6.6.1 Writing/Reading a Specified Address

Set as below.
Example) Writing to even address 400h

A1 - Set Event Status

Event Type: [DATA ACCESS x|

fddress |Data |

—Setting
Rarge:  |laddr) == Address =]
Address1: [400 -] Address2: [I00000 -]
[~ Functior:
Source File : | ;I
Function : | ;I
ACCESS: WRITE

ADDRESS: 000400
COMDITION: faddr} == 000400

Ik I Cancel
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A1 - Set Event Status

DATA ACCESS =

Mot Specity  [x]
foooo T —
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Example) Writing byte length data 32h to even address 400h

&1 - Set Event Statusz

Event Type: [DATA ACCESS x|

fddress |Data |

—aetting

Rarge:  |laddr) == Address =]

fddresz1: |D|:||:|4|:||:| vI Addresss: ||:||:||:||:||:||:| vI

[~ Functior:
Source File : | ;I
Function : | ;I

ACGESS: WRITE

ADDRESS: 000400
COMDITION: faddr? == 000400, (data&00FF) == 0032

Ik I Cancel
A1 - Set Event Status
Event Type: |DATA ACCESS  +|
fddress  Data |
—aetting
Fanee: I':data} == Datal ;I
Data 1: IEE Data 2 0000
Bocess: IWRHE 1"I I_ Mask: |0000
ACCESS: WRITE
ADDRESS: 000400
COMDITION: (addrd == 000400, {data) == 0032
Ik I Cancel
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Example) Writing byte length data 32h to odd address 401h
Contents of settings vary with each product and bus width.
(8 bits bus width)

&1 - Set Event Status

Event Type: |DATA AGCESS =]

fddress |Data |

—aetting
Range:  |laddr) == Address] =]
Address?: [000401 =] _ﬂ Address2: 10000~ ] _ﬂ
[ Functio:
Source File : I LI
Function : I LI
BCGESS: WRITE

ADDRESS: 00040
COMDITIOM: (addr) == 000401, {data&00FF) == 0032

&1 - Set Event Status

Event Type: |DATA AGCESS =]

fiddreze  Data |

Setting
Range:  |(data) == Datal =]
Data 1: |32 Data 2 IEIEIEIEI

fccess: I"-"'-"HHE 'I v Mazk: |OOFF

ACGESS: WRITE
ADDRESS: 00040
COMDITIOM: (addr) == 000401, {data&00FF) == 0032

K I Cancel
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(16 bits bus width)

&1 - Set Event Statusz

Event Type: [DATA ACCESS x|

fddress |Data |

—aetting
Rarge:  |laddr) == Address =]
AddressT: [401 -] Address2: 00000 <]
[~ Function:
Source File : | ;I
Function : I ;I
ACCESS: WRITE
S0DRESS: 000407
COMDITION: (addrd == 000401, {data&FFO0} == 3200
Ik I Cancel |

A1 - Set Event Status

Event Type: [DATA ACCESS =]

fddress  Data |

—aetting

Range: |{|:|ata]' == Datal

Data 1: IEEEIEI

Data 2 0000

fooess: I"-"'-"RlTE "I v Mask: [FFOO

ACCESS: WRITE
ADDRESS: 000401

COMDITIOM: faddrd == 000401, {data&FFO0Y == 3200

[ o 1]

Cancel
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Example) Writing word length data 1234h to even address 400h
Contents of settings vary with each product and bus width.

(8 bits bus width)

Please specify "And" of the 1st point and the 2nd point for a combination condition.
1st point

A1 - Set Event Status

Event Type: |DATA ACCESS =]

fddress IData |

—oetting
Rangs: | laddr) == Addressi =]
AddressT: [400 ~] Address2: [IO0A0F <]
™ Function:
Source File : I j
Furction : I LI
BCCESS: WRITE

ADDRESS: 000400
COMDITION: (addr) == 000400, (data&00FF} == 0034

(0] 4 I Cancel I

fil - Set Event Status

Event Type: |DATA ACCESS =]

fddress  Data |

Setting
Range: I{data} == Datal ;l
[ata 1: IDDSd Data 2 IDDEIEI

focess: IWRITE 'I v Maczk: [00FF

ACCESS: WRITE
ADDRESS: 000400
COMDITION: (addr) == 000400, (data&00FF} == 0034

(0] 4 I Cancel
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2nd point

842 - Set Event Statusz

Event Type: [DATA ACCESS x|

fddress |Data |

—aetting
Rarge:  |laddr) == Address =]
Address1: [400 -] Address2: 00000 <]
[~ Function:
Source File : | ;I
Function : I ;I
ACCESS: WRITE
SLOORESS: 000400
COMDITION: (addrd == 000400, {data&00FF} == 0012
Ik I Cancel |

A2 - Set Event Status

Event Type: [DATA ACCESS =]

fddress  Data |

—aetting

Range: |{|:|ata]' == Datal

Data 1: II:IEI'IE

Data 2 0000

fooess: I"-"'-"RlTE "I v Mask: [0OFF

ACCESS: WRITE
ADDRESS: 000400

COMDITIONM: {addrd == 000400, {data&00FF) == 0012

[ o 1]

Cancel
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(16 bits bus width)

&1 - Set Event Statusz

Event Type: [DATA ACCESS x|

fddress |Data |

—aetting
Rarge:  |laddr) == Address =]
Address1: [400 -] Address2: 00000 <]
[~ Function:
Source File : | ;I
Function : I ;I
ACCESS: WRITE

ADDRESS: 000400
COMDITION: {addr) == Q00400, (data) == 1234

] 4 I Cancel |

A1 - Set Event Status

Event Type: [DATA ACCESS =]

fddress  Data |

—aetting
Range:  |(data) == Datal =]
Data 1: |1 234 Data & 0000
fooess: I"-"'-"RlTE "I v Mazk: |FFFF

ACCESS: WRITE
ADDRESS: 000400
COMDITIONM: faddrd == 000400, idata) == 1234

Ik I Cancel
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Example) Writing data 10h - 3Fh to even address 400h

&1 - Set Event Statusz

Event Type: [DATA ACCESS x|

fddress |Data |

—aetting
Rarge:  |laddr) == Address =]
Address1: [400 -] Address2: 00000 <]
[~ Function:
Source File : | ;I
Function : I ;I
ACCESS: WRITE

ADDRESS: 000400
COMDITIONM: faddr) == 000400, 0010 <= {data&00FF) <= O03F

o 1]

Cancel

A1 - Set Event Status

Event Type: [DATA ACCESS =]

fddress  Data |

—aetting
Range: |Datal <= idatal <= DataZ x|
Data 1: I'IEI Data 2: IEF

Bocess: IWRHE 1"I I_ Mask: {0000

ACCESS: WRITE
ADDRESS: 000400
COMDITIONM: €addrd == 000400, 0010 <= {datal <= OD3F

[ o 1]

Cancel
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7.6.6.2 Reading/writing data to the specified address range

Set as below.

Example) Writing data to addresses ranging from 400h to 40Fh
#1 - Set Even

Event Type: |DATA ACCESS =]

fddress IData |

—Setting
Rangs: | Adderssl <= laddr) <= Address2 =]
fddress1: |4DD vl fddress2: |4|:IF vI
I Functiomn:
Source File : | j
Functiar : I ;I
BCCESS: WRITE

ADDRESS: 000400
COMDITION: 000400 <= faddry <= 00040F

f1 - Set Event Status

Event Type: |DATA ACCESS =]

fddress  Data |

Setting
Range: INu:ut Specify ;l
[ata 1: IDDDD Data 2 IDDEIEI
focess: IWRITE 'I [T | Mash: IEIDEIEI

ACCESS: WRITE
ADDRESS: 000400
COMDITION: 000400 <= faddrd <= 00040F

(0] 4 I Cancel
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7.6.6.3 Reading/writing data to addresses outside the specified range

Set as below.

Example) Writing data to addresses below 7FFh

A1 - Set Event Status

Event Type: |DATA ACCESS x|

fddress |Data |

—aetting
Farge:  |laddr) <= Addressl =]
addresst: [IFF <] | Address2: [O0TF -] G|
[~ Functior:
Source File : I j
Functiar : I j
ACCESS: WRITE

&DDRESS: DO07FF
COMDITION: faddr) <= O0O7FF

0] 4 I Cancel I

A1 - Set Event Status

Event Type: [DATA ACCESS =]

fddress  Data |

Setting
Range: INDt Specify j
Data 1: IEIDEIEI Data 2 0000
ficcess: I"-"'-"RHE 'I ™| tlask: IEIEIEIEI

AGCESS: WRITE
ADDRESS: D007FF
COMDITION: (addr) <= O0OFFF

0] I Cancel
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7.6.7 Specify the Events (Bit Access)

To specify a bit access event, change the event select dialog box's Event Type to "BIT SYMBOL".
The event is established when the specified bit at the specified address or specified bit symbol is
accessed under specified conditions.

7.6.7.1 Writing/Reading a Specified Bit

Set as below.

Example) Writing "0" to bit 2 at address 400h

&1 - Set Event Status

Event Tvpe: |BIT SYMEOL =]

—Bit
oF T I s |- | SO
" Bit Symbol: | |

—iGondition
fooess: IWRHE ;l

Walue: |0 =]

ACCESS: WRITE
ADDRESE: 000400
COMDITION: faddr} == 000400, {data&0004) == 0000

(0] 4 Cancel
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7.6.7.2 Writing/Reading a Specified Bit Symbol

Set as below.

Example) Writing "1" to bit symbol "bitsym"

&1 - Set Event Status

Event Tvpe: |BIT SYMEOL =]

—Bit

¢ Address:  [000400

[

ll Bit Mo IE _%

ADDRESE: 000400

—Candition
Access: |WRITE -]
Walue: [ =]
RCCESS: WRITE

COMDITION: faddr} == 000400, {data&0004) == 0004

]

Cancel
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7.6.8 Specify the Event Combination Condition

Use the Combination group of the event setting windows to specify the combinatorial conditions of

events.

The combination of two or more events can be used.
One of the following combinatorial conditions can be selected.

AND All of the specified events are established
AND(Same Time) | The specified events are established at the same time
OR One of the specified events is established

Pass counts (number of times passed) can be specified for each event (1-255). If the specified

combinatorial condition is AND (Same Time), no pass counts can be set (fixed to 1).

7.6.9 Select AND, OR

Change the Combination group to "AND" to specify AND for the combinatorial condition, or "OR" to
specify OR for the combinatorial condition. Next, check (turn on) an event in the event specification
area that you want to use, and specify a pass count for that event. To alter the pass count, while the

event to alter is being selected, click the pass count value of that event.

Bl HAW Break Points Setting *

—[¥ Enable HA W Break

PA&SS | E. | ADDRE. | ACCE. | GONDITION

1 &1 000400  WRITE {addr? == 000400, idatal == 0032
1 A2 0OF0E23  FETCH  (addr) == OF0528
O 1 A3 000000 FETCGH  faddr} == 000000
O 1 A4 000000 FETCH  faddr} == 000000
[0 1 A5 000000 FETCH  {addr) == 000000
[0 1 A& 000000 FETCH  {addr) == 000000
—Combination FID
AND =1 e [r Ensble D=t |
— aMD
AND tSame Timel Save.. | Load... | Set I Cloge |
State Transzition
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7.6.10 Select AND(Same Time)

Change the Combination group to "AND (Same Time)". Next, check (turn on) an event in the event
specification area that you want to use. No pass counts can be specified (fixed to 1).

B HAY Break Pointz Setting #

~I¥ Enable HAY Break

PASS | E. | ADDRE.. | ACGCE. GOMDITION |
1 A1 000400  WRITE ({addr) == 000400, (data) == 0032
[0 1 A2 OF0S28  FETGH  faddr) == OF0528

[0 1 A2 000000 FETCH faddr} == 000000

[0 1 A4 000000 FETCH faddr) == 000000

[0 1 A5 000000 FETGH  faddrd == 000000

[0 1 A6 000000 FETCH faddr} == 000000

—Cambination PIC

[AND Game Time) =] Deiail | [l‘ Enable Dt

Fezet | Save.. | Load..

Cloge
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7.7 Address Interrupt Break Point Setting Window

The Address Interrupt Break Point Setting window allows you to set address interrupt break
points.

This function stops the target program immediately before executing an instruction at a specified
address. This function is realized by using the MCU's address match interrupt. So that the address
interrupt break function can only be used when the address match interrupt is not used in the user
application.

Save/Load Break Point Buttons
Set Break Point Area

I Address Interrupt Break Points

i+ Address
" Filename: |
Line: |
M*‘&S:S hmt &Eﬂl Pﬂi"lt _‘E.-':_.--'ﬂ_.-

0F0000 Delete Al
OF00C2 [ 36] GLOBAL.C
OF012C [ 22] LOCAL.C

Lo = =

All Enable

e
HIESWIE

LG

Display Break Point

All Dizable

¥
iF by

i

|
Operation Buttons to Break Points

® This window is available only when the address interrupt break function is used.
Use the MCU tab in the Init dialog box to specify whether or not to use the address interrupt
break function. On this tab, select the Enable the Address Match Interrupt Break Function
check box.

® The number of address interrupt breakpoints that can be set varies with each product.

® Breakpoints can be specified by "Address" or "Filename + Line No.".

® If you have set multiple breakpoints, program execution stops when any one break address is
encountered (OR conditions).

®  You can clear, enable or disable breakpoints selected by clicking in the breakpoint display area.
You can also enable and disable breakpoints by double-clicking on them.

®  C(Click on the "Save" button to save the software break points in the file. To reload software
break point settings from the saved file, click the "Load" button.

® If you load breakpoints from a file, they are added to any existing break points.
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7.7.1 Command Button

The buttons on this window has the following meanings.

Button Function

Load... Load setting information from a file in which it was saved.
Save... Save the contents set in the window to a file.

Help Display the help of this window.

Add Add the break point.

Refer... Open file selection dialog box.

Close Close the window.

Delete Remove the selected break point.

Delete All Remove all break points.

Enable Enable the selected break points.

All Enable Enable all break points.

Disable Disable the selected break point.

All Disable Disable all break points.

View Shows the selected breakpoint positions in the Editor(Source) window.
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7.7.2 Setting and Deleting a Break Points from Editor(Source) Window

The address interrupt break function can only be used when the address match interrupt is not
used in the user application.
For details, refer to "1.8 About Address Interrupt Breaks Function"

7.7.2.1 Setting and Deleting a Break Point from Editor(Source) Window

You can set break points in the Editor(Source) Window. To do so, double-click the break point
setting area ("Address Match Interrupt Break" column) for the line in which you want to set the
break. (A blue marker is displayed on the line to which the break point was set.)

ol zortc

Elsllsl
20 | fO10b while{ zap > 0 )1 j
30 | fo114 || far( k=0; kizap: kt+){ =
51 | fo1z1 | for{ i=k+tgap; i<10; i=itgap )
3z | £0131 for{izi-gap; j»=k: j=ji-zap){
33 | £0140 iflalilralitzap] )
54 | foie1 t = alil: ||
35 | £0170 alil = alitzapl;
36 | £0189 alitzgap] = t:
37 h

kil 2y

f

Double click.

You can delete the break point by double-clicking again in the break point setting area ("Address
Match Interrupt Break" column).

In the Editor(Source) window, a display of "Address Match Interrupt Break" column is set to
"Enable" by default. To erase this column, deselect the [Address Match Interrupt Break] check box
in the dialog box opened by choosing the main menu - [Edit] -> [Define Column Format]. The
"Address Match Interrupt Break" column is erased from all Editor (Source) windows. And select
popup menu - [Columns] -> [Address Match Interrupt Break] in the Editor (Source) window, A
column can be set up for each Editor (Source) windows.
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7.8 Trace Point Setting Window

The Trace Point Setting window is used to set trace points.

Setting modification flag

Setting the effective events Current event list

B Trace Points Setting *

—Evrnt otatus
 RASS | E. | ADDRESS | ACGCE.. GONDITION I
M1 Bl _main FETGH f{addr) == OFO042
M| 1 B2 _FuncStatic FETGH taddr) == OF014A4
|1 B3 _lobalfloat WRITE (addr) == 000400, 042G <= idata) <= D4FF
0| 1 B4 000000 FETCH  (addr) == 000000
0|1 B5 000000 FETCH  (addr) == 000000
)1 B6 000000 FETGH  (addr) == 000000
[ ComDination = FIET
[AND =] Do I™ Enable Otzil. |
“Ttace Area —irite Condition
|About (-16K --- 16K, =] Total =] | Detal I

oo [ oo |

Setting of trace area Setting of trace write condition

Setting of combination condition  Setting of Process ID

® The events listed below can be specified as trace events. If the contents of events are altered,
they are marked by an asterisk (*) on the title bar. The asterisks (*) are not displayed after
setting up the emulator.

Fetch, Memory Access, Bit Access

® [Events at up to two points can be used.
The H/W Break Point Setting window and the Trace Point Setting windows use the same
resource of the emulator. Use the MCU tab in the Init dialog box, in order to specify for which
function the resources are used. On this tab, select the Enable the Trace Point Function check
box.(Details)

® These events can be combined in one of the following ways:
B Trace when all of the valid events are established (AND condition)
B Trace when all of the valid events are established at the same time (simultaneous AND

condition)

B Trace when one of the valid events is established (OR condition)
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7.8.1 Specify the Trace Event

To set events, double-click to select the event you want to set from the event setting area of the
Trace Point Setting Window. This opens the dialog box shown below.

Event name
l specify the event type

Bl - Set Event Status

Ewent Type: | [{H=g -

Fetch ]

—aetting
Range:  |{addr) == Address1 =]
Addresst: [main — ~|[E]| Address2 [00000 -] E|
™ Function:

Source File - I ;I
Function : | ~]

ACCESS: FETCH
ADDRESS: _main
NDITION: (addr) == OF002C

Contents change with the setting of Event Type.
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Following events can be set by specifying Event Type in this dialog box.
B When FETCH is selected
Traces for the instruction fetch.

Gad) = Addesst
o HIEH 2=

B When DATA ACCESS is selected
Traces for the memory access.

Dotsl - Gorw) =Dz =]
oooo— oo
R
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® When BIT SYMBOL is selected
Traces for the bit access.
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7.8.2 Specify the Combinatorial Condition

To specify a combinatorial condition, specify the desired condition from the combinatorial condition

specification area.

®  When AND or OR is selected
In the event specification area, the event used and a pass count for that event can be specified.
To alter the pass count, while the event to alter is being selected, click the pass count value of
that event.

— Event Status ——

PASS | EVENT
B
B2
B3
B4
ES
B6

O00ROE

®  When AND (Same Time) is selected
In the event specification area, the event used can be specified. No pass counts can be
specified.

— Event Status ——

PASS | EVENT
B
B2
B3
B4
ES
B

O00ROE
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7.8.3 Specify the Trace Range

For the compact emulator debugger, 64K cycles equivalent of data can be recorded.

Trace Area

Break.

Estore -GAE —— 03 | J
About 02K — 22K U
After 0 -—— 64K

Full

Break Stores the 64K cycles (-64K to 0 cycles) to the point at which the target
program stops.

Before Stores the 64K cycles (-64K to 1 cycles) to the point at which the trace point is
passed.

About Stores the 64K cycles (-32K to 32K cycles) either side of the trace point.

After Stores the 64K cycles (0 to 64K cycles) of trace data after the trace point.

Full Stores the 64K cycles (-64K to 0 cycles) of trace data after the trace starts.
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7.8.4 Specify the Trace Write Condition

Conditions for cycles to be written to trace memory can be specified.

Realtime—trace Write Condition

—oetting
Mode: | _M—— |
Start: End:

[ E1 [JE1
[]E: []E:z
[]E= [ B3
64 [+ B4
[ B5 &5
[ E6 []Es

| Ik I Cancel

Total Writes all cycles.
Pick up Writes only the cycles where specified condition holds true.
Exclude Writes only the cycles where specified condition does not hold true.

Also, following three write modes are supported.

n"_ Only cycles where specified event is established

M Cycles from where specified event is established to where

specified event is not established

|l b —— | Cycles from where start event is established to where end

event is established
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7.8.5 Command Button

The buttons on this window has the following meanings.

Button Function

Reset Discards the contents being displayed in the window and loads contents from
the emulator in which they were set.

Save... Saves the contents set in the window to a file.

Load... Loads event information from a file in which it was saved.

Set Sends the contents set in the window to the emulator.

Close Closes the window.
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7.8.6 Specify the write condition

Trace data write conditions can be specified.
You can specify the following write conditions:

Write conditions unlimited (default)

Cycles from the start event established to the end event established

Only cycles where the start event is established

Cycles from the start event established to the start event unestablished

Other than cycles from the start event established to the end event established
Other than cycles where the start event is established

Other than cycles from the start event established to the start event unestablished

I o e

To specify condition 1, choose "Total" from the list box of the window's "Write Condition" item.

Wirite Condition

Total =l Detail |

To specify conditions 2 to 4, choose "Pick Up" and click the "Detail..." button to open the
"Realtime-trace Write Condition" dialog box.

Write Condition
Pick up ;l T lhetall

.............................

—aoetting
Mode: | _M——1 -
Start: Era:

& E1 [JE1
[]E: [ E2
[]E: []E:
[]E4 []E4
&5 []E5
&6 []Es

| Ik I Cancel
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®  For condition 3, choose the Mode shown below and set the Start event.

Realtime—trace Write Condition

—oetting
Mode: | T j
Start: End:
Bl [ Bl
== (=
[Ees= [Ees=
(= [ e4
[ Ees [ Es
[ Es [JEs
| 8] 4 I Cancel |

® For condition 4, choose the Mode shown below and set the Start event.

Realtime—trace Write Condition

—oetting
hode: [ _f——L__|~|
Start: End:
=1} [ Bl
== (=
[es: ez
(= [ e
[ Es [ Es
[ Es [Es
| Ik I Cancel
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Similarly, when specifying conditions 5 to 7, choose "Exclude" and click the "Detail..." button to
open the Realtime-trace Write Condition dialog box.

Wirite Condition

Exclude

—aoetting
Mode: _ﬂi_ j
Start: Era:
Bl el
ez B2
[Es= [Es=
[ e4 [ E4
[Ee& [JEs
[es [es
| 0] 4 I Cancel |

®  For condition 6, choose the Mode shown below and set the Start event.

Realtime—trace Write Condition

—aoetting
Mode: | = -
Start: Era:
Bl el
(= ez
[Ees= [Es=
[ &4 (=
[ Ee& [E&
Oes Oes
| 8] 4 I Cancel
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® For condition 7, choose the Mode shown below and set the Start event.

Realtime—trace Write Condition

—oetting
ode: [ _f——L_|~|
Start: End:
Bl [ Bl
== (=
[Ees= [Ees=
(= [ e4
[ Ees [ Es
[ Es [JEs
| 8] 4 I Cancel
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7.9 Trace Window

The Trace Window is used to display the results of real-time trace measurement. The measurement
result can be displayed in the following display modes.

Bus mode

This mode allows you to inspect cycle-by-cycle bus information. The display content depends
on the MCU and emulator system used. In addition to bus information, this mode allows
disassemble, source line or data access information to be displayed in combination.
Disassemble mode

This mode allows you to inspect the executed instructions. In addition to disassemble
information, this mode allows source line or data access information to be displayed in
combination.

Data access mode

This mode allows you to inspect the data read/write cycles. In addition to data access
information, this mode allows source line information to be displayed in combination.

Source mode

This mode allows you to inspect the program execution path in the source program.

The measurement result is displayed when a trace measurement has finished. When a trace
measurement restarts, the window display is cleared.

The range of a trace measurement can be altered in the Trace Point Setting Window. For details
about this window, refer to "Referencing the Trace Point Setting Window." With default settings,
the trace information immediately before the program has stopped is recorded.
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7.9.1 Configuration of Bus Mode

When bus mode is selected, trace information is displayed in bus mode. Bus mode is configured as
shown below.
The display content in bus mode differs depending on the MCU or emulator system used.

o Trace M= E3
)z TBUSTETU | R/ R O O BT =T - 7E 5420 [T mr s: ms. us |4
00042C OODE 16b DW R 0 RW 0 1 1 11111111 ||00"00'00:055.114
0F01DC ‘?AE‘3 16b IW R o -- 2 1 1 11111111 ||00"00'00:055.114
_Func_Exe ||OFO1DE F27¢ 16b INW R 0 -- 4 1 1 11111111 ||00"00'00:0S55.115
00042c OQODF 16b DW W 0 CE 3 i 1 11111111 00"00'00:055.115
O007EE 0083 16b DW R 0 - 3 1 1 11111111 ||00"00'00:055.115
0007e FPOF 16b DB R O -- 3 1 1 11111111 ||00"00'00:055.115
0007EA FFOF 16b - - i -- 3 1 1 11111111 ||00"00'00:055.115 [
OF00B3 FDFF 16b IB R 0 Qe 1 1 1 11111111 00"00'00:055.115
0FOD84 012¢ 16b IW R o -- 3 1 1 11111111 ||00O"00'00:0S5.115
OF0086 FS0F 16b IW R 0 CE 4 i s 111311311 $OU"DD‘OD:055.115 ..'J
() @) (3) )]
(1) Cycle display area: Shows trace cycles. Double-click here to bring up a dialog box to change the
displayed cycle.
(2) Label display area: Shows labels corresponding to address bus information. Double-click here to
bring up a dialog box to search for addresses.
(3) Bus information display area: The content displayed here differs depending on the MCU or
emulator system used.
Display of bus information on the M16C/R8C Debugger
(4) Time information display area: Shows time information of trace measurement result. One of the
following three modes can be selected from the menu.
Absolute Time : Shows an elapsed time from the time the program started running up to now in
terms of absolute time (default).
Differences : Shows a differential time from the immediately preceding cycle.
Relative Time : Shows a relative time from the selected cycle. Note, however, that this mode
changes to the absolute time display mode when the trace measurement result is updated.
(5) Acquired range of trace measurement result: Shows the currently acquired range of trace
measurement result.
(6) Trace measurement range: Shows the currently set range of trace measurement.
(7) First line cycle: Shows the cycle of the first line displayed.
(8) First line address: Shows the address of the first line displayed.
(9) First line time: First line time: Shows the time information of the first line displayed.
(10) Window splitting box: Double-clicking this box splits the window into parts.
In addition to bus information, the window can display disassemble, source line or data access
information in combination. In this case, the display will be similar to the one shown below.
*Trace =
wvs/laaalvasziny
Range: ~32511, 00000 |érsar Break [File: [Cycle: ~32389 |Address: OF0107 [Time: 00* 0000053587
Cycle Label | Address | Data | BUS | BIUD | B/W | RUT | CPU | @¥ | B-T | @-T | 76543210 | Dataiccess | BT mtsi ms. us) =]
GLOBAL.C, 52: szl sl LT i S -
0OF0107 CHMP.W HE5H, -4H[FE]
—32388 aooovEZ oooo 1lek DO w o (a1} il 1 il i 30 S e (0007EZ 0000 W ) o0fo0'00:053.587
—32388 O007EZ oooo lskh DW R o EB a 1 1 E1131311 (0DO7E2 0000 R ) 00"00'00:053.588
—-32387 OFO104 CA7D 16k IUW =3 ) = 2 1 il bl B s Bkl ooMo0'00:053.588
—3Z386 aFoioc 7315 16k IW R o == 4 1 b bbbkl i ooMo0'00:053.5838 j
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7.9.2 Configuration of Disassemble Mode

When disassemble mode is selected while bus mode is unselected, trace information is displayed in
disassemble mode. Disassemble mode is configured as shown below.

- Tr

=wvR/ QGG lvas e nw

IS [=] E3

Jddress || Obj-code | | Label Mnemonic Bl sk me s ]
0F0199 730BF0 MOV . W RO, -10H([FEB] 00"00'00:054.427
OF019¢C C91EFD ADD. W #1H, -3H[FE) 00"00°00: 054,427
OFO19F FEC1 JHE.B FO161H 00"00'00:054.427
OF0161 776BFDOADD CHP.W #OOOAH, -3H[FE] 00"00'00:054. 428
OF0166 7DCA3S JGE FO1L1H 00"00°00:054. 428
OFO141 7DF2 EXITD 00"00°00:054. 426
18 OF0087 F50600 JSR.W _randam_ FOOBEH 00"00°00:054.429
OF00SE TCFZ04 _randam access|| ENTER #O4H 00"00'00:054.429

OF00S1 FDD40BOF JER.A _rand FOBD4H Q0"00'00: 054,430 el
OFOED4 TSCOGD4E _rand MOV. W H#4EGDH, RO Q000 00:054.430
| OFOEDS T75C2C641 MOV. W H41CEH, R2 Oo0"O0'00:054.430
OFOEDC TE4F4004 PUSH.W 0440H oo"00'00:054.430
OFOEED T54F3EO04 PUSH.W 043EH 0o"00'00:054.431
OFOEE4 FEO1 JMP.B FOEBEEH oo"00'00:054.431
OFOEE& FD1COCOF JSR.A _ i4mwullU FOCLCH oo"00'00:054.431
OFOC1C ECS50 __i4mmlU PUSHM R1,R3 0o"00'00:054.432
OFOC1E 75E107 MOV . W TH[SP] ,RL 00O"00'00:054.432
OFOCZ1 121 MULT. W RzZ,R1 o0O"00'00:054.432
OFOC23 7312 MOV . W R1,R2 0O"00'00:054.433
OFOC25 758109 MOV . W SH[5P] ,R1 0O™00'00:054.433
OFOCzZa 7101 HULT. W RO, R1 Qo"o0'00:054.433

OFOCZA A112 ADD.W R1,R2 QOO0 '00:054.433 ﬂ

(1) (2 (3 ()]

(1) Address display area: Shows addresses corresponding to instructions. Double-click here to bring
up a dialog box to search for addresses.
(2) Object code display area: Shows the object codes of instructions.
(3) Label display area: Shows labels corresponding to instruction addresses. Double-click here to
bring up a dialog box to search for addresses.
(4) Mnemonic display area: Shows the mnemonics of instructions.

Other display areas are the same as in bus mode.

In addition to disassemble information, the window can display source line or data access
information in combination. In this case, the display will be similar to the one shown below.

- Trace M=1E3
siive/janQ vaszny
Range: -32511, 00000 |Area: Break [File: [Cycle: 19026 |Address: OFO161 [Time: 000000054423
Cycle iddress | Ohj-—code | Label | Mnemonic | Datalccess \ h'™ m' s5: ms. u5| |:|
LOCALE, 42 for (i = 0: i < 10; i++)
—159026 OF0161 FPSBFDOACO CHF.TW #OO0OAH, -3H[FE] ooroo'00: 054, 423
(DOO7ES 09 R |
(0007EZ 0o R ) el
—18021 OF0166 7DCA3O JGE FO1A1H ooroo'00: 054, 423
LOCALC . 430 char localdcope_char = 'a';
=19018 OF0169 CEE1FF HOV.B #61H,-1H[FE] ooroo'00: 054, 423
LOCAL G, .44 long local3cope_long = 0;
—18017 OFO016C LOOEFS MO W #0H, -7TH[FE] (0007ES 61 W) ooroo'00:054 . 423
=i OFO016F DOOEFE HOV. 0 #0H, -SH[FE] (0007DF oo w ) 00"00'00:054,423 LI
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7.9.3 Configuration of Data Access Mode

When data access mode is selected while bus mode and disassemble mode are unselected, trace
information is displayed in data access mode. Data access mode is configured as shown below.

o Trace _ O] x|
VR, Q08 vas = i v
Range: -32511, 00000 Ares Bresk File Cycle 05012 Address: D0047C Time: 00°0000:055.239
Cycle | Label [[Patakccess B mi s ms s B
=05012 | global struct | (00047C 42 W) | 0O"00'00:055.299
05007 | (000470 OS5 W) | 0O"00'00:055.299
05006 | (DO047E 00 W ) | 0O"00'00:055.299
-gsool | (00C47F 06 W ) ooro0r 00:055.299
-gsoo0 | (000480 00 W) ooro0r 00:055.299
~ -04895 | {ooD481 OO0 W) | 0O"D0'O00:0S55.300
_ -04894 | {oDD4S82 OO0 W) | DO"D0'00:DS55.300
_ =04889 | (000483 10 W) | 00"00'00:055.300
~ =04884 | (000484 0020 W ) | 00"00'00:055.300
E=uasTr (000486 0030 W ) | 0O"D0'00:055,301
_ -04872 | {O0O7E4 0000 W ) | 00"00'00:055.301
-04871 | (QOO7E4 0000 R ) gorgo'o0o:085.301
-04964 | (ODO7E2 OOODOD W ) | 0O"DO'00:055.302
-04963 | {O007EZ OOO0 R ) gorQgo'00:085.302
-04957 | (O0OO7E4 0000 R ) gorgo'o0:055.30z2
-04949 | {O0O7EZ 000D R ) ggroo'oo:055.302
04939 | global array (000444 OO00 W ) o0"00' 00:055.303
-049358 | ({ODD7EZ DOOO R ) oo*oo0'00:055.303 =l
-04935 | (ODO7EZ ODO1 W ) go"oo'00:055.303
-049z9 | (ODD7EZ ODO1 R ) ooroo'00:055.304
-049z24 | (ODOD7E4 ODODO R ) goroo'00:055.304
—-n49i16 | (ONNOZE2 Nl R’ 4 OR"OeE 00 085 305 ﬂ
(1)

(1) Data access display area: Shows data access information. If the information displayed here is
"000400 1234 W," for example, it means that data "1234H" was written to the address 000400H in
2-byte width.

Other display areas are the same as in bus mode.

In addition to data access information, the window can display source line information in
combination. In this case, the display will be similar to the one shown below.

- Trace Mi[=] E3
=Ve/la@G|lvaszny
Ranee: -32511, 00000 |Are=: Break |File: [Oycle: -08012 |[Address: OF0ODF [Time: 00"00'00:055.209
Cycle Lakel | Dataiccess | B"™ m' =5: ms. us | [«]
GLOBAL.C, 44: global struct.m short = 5;
—05012 _global struct (00047C G M=) goroo'o0:055.299
GLOBAL.C, 45: global struct.m long = 6&;
05007 (00047D B5 A= goroo'o0:055.299
—-05005 [00047E ao o) ooroo'o0:055.299
—-05001 [00037F e T goroo'o0:055.299
—05000 (000450 ao ooy ooroo'00:055.299
GLOBAL.C, 47: global struct.m struct.m uchar = 0Ox10; fre=|
—043955 (000451 ao ooy ooroo'00:055.300
—04954 (000452 ao oo ooroo'00:055.300 ;I
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7.9.4 Configuration of Source Mode

When only source mode is selected, trace information is displayed in source mode. Source mode is
configured as shown below.

o Trace =] 3
=VEp/ Q88 va¥o w6 €)) €

Range: 32511, 00000 |Area: Break |File: GLOBALG |[Cycle: ~05012 |{Address: OFOODR [Time: 00" 00'00:056.299 |

“Line |[Xddress | [Wow] [Source e
_0OUI8 | .

goo39 || OFO0CE )i = | globml cher == A%

00040 || OF0OCE || = [ global_short = 2:

0oog1 || OFOODS ||| = | global_long = 3;

ooo4z | .

00043 || OFOODE || = | global struct.mw char = 'B':;

‘oo044 || orooor | (S global_struct.m _short = 5;

00045 |} OFOOES ||} = global_struct.m long = &;

_0oo45 |

00047 || OFO0EE = global struct.m struct.m uchar = 0x10;

00048 || OFOOEF = global struct.m Struct.m ushort = Ox20;

00049 || OFOOFS =l global STruct.m STruct.m uint = 0Ox30;

goosa | .

0oos1 || OFOOFE || - [ for (i = 0; i < 5; i++) |

ooosz || oFoiog ||f - | for (3 = 0; J < 5; 34+) |

ooos3 oroIoDEHE = |l global array[i]l[j] = O; LI

(1) )] @ @

(1) Line number display area: Shows the line number information of the displayed file. Double-click
here to bring up a dialog box to change the displayed file.

(2) Address display area: Shows addresses corresponding to source lines. Double-click here to bring
up a dialog box to search for addresses.

(3) Referenced cycle display area: Shows the currently referenced cycle that is marked by ">>."
Furthermore, the addresses corresponding to source lines, if any, are marked by "-."

(4) Source display area: Shows the content of the source file.

(5) File name: Shows the file name of the currently displayed source file.

(6) Referenced cycle: Shows the currently referenced cycle.

(7) Referenced address: Shows the address corresponding to the currently referenced cycle.

(8) Referenced time: Shows the time information corresponding to the currently referenced cycle.

Other display areas are the same as in bus mode.
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7.9.5 Extended Menus

This window has the following popup menus that can be brought up by right-clicking in the

window.
Menu Function
BUS Display the information of BUS mode.
DIS Display the information of Disassemble mode.
SRC Display the information of Source mode.
DATA Display the information of Data access mode.
View Cycle... Changes the displayed position by specifying a cycle.
Address... Changes the displayed position by searching an address.
Source... Display a selected source file.
Time Absolute Time Shows elapsed time from the time the program started
running up to now in terms of absolute time.
Differences Shows a differential time from the immediately preceding
displayed cycle.
Relative Time Shows a relative time from the currently selected cycle.
Trace Forward Changes the direction of search to forward direction.
Backward Changes the direction of search to reverse direction.
Step Searches in Step mode in the specified direction of search.
Come Searches in Come mode in the specified direction of
search.
Stop Stops trace measurement in the middle and displays the
measured content at the present point of time.
Restart Restarts trace measurement.
Layout... Change layout of the corrent view.
Copy Copy selected lines.
Save... Save trace data to file.
Load... Load trace data from file.

Toolbar display

Display toolbar.

Customize toolbar...

Open toolbar customize dialog box.

Allow Docking

Allow window docking.

Hide

Hide window.
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7.9.6 Display of bus information on the M16C/R8C Debugger

From left to right, the contents are as follows:

® Address
The status of the address bus
® Data
The status of the data bus
® BUS
The width of the external data bus ("8b" for an 8-bit data bus, and "16b" for a 16-bit data bus)
® BHE
Indicates the status (0 or 1) of the BHE (Byte High Enable) signal.
If BHE = 0, it means that the CPU is accessing an odd address.
® BIU
This shows the status between the BIU (bus interface unit) and memory, and BIU and I/O.
Representation BIU status
No access
DMA Data access other than a CPU cause such as
DMA
INT Start of INTACK sequence
1B Instruction code read due to CPU cause (bytes)
DB data access due to CPU cause (bytes)
IW Instruction code read due to CPU cause (words)
DW data access due to CPU cause (words)
® R/W
Shows the status of the data bus ("R" for r ead, "W" for wr it e, "-" for no access).
® RWT
This signal shows the effective position in the bus cycle ("0" when effective. Address, Data, and
BIU signals are valid when RWT is "0".
e CPU
This shows the signal between CPU and BIU.
Representation Status
No accessing
CB Opecode read (bytes)
RB Operand read (bytes)
QC Instruction queue buffer clear
CW Opecode read (words)
RW Operand read (words)
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7.10 GUI I/O Window

The GUI I/0O window allows you for port input by creating a user target system key input panel
(button) in the window and clicking the created button. And this window also allows you to
implement the user target system output panel in the window.

w8 GUI 10 - Samplepnl

A X OE® 5 g

0 : | Start |

[nput Panel

-
1 | r

®  You can arrange the following parts on the window.
B Label (character string)
Displays/erases a character string specified by the user when any value is written to the
specified address (bit).
®  LED
Changes the display color of any area when any value is written to the specified address
(bit). (Substitution for LED ON)

H  Button
A virtual port input can be executed at the time the button is pressed.
B Text

Display the text string.
®  You can also save the created panel in a file and reload it.
® You can set up to 200 address points to the created part. If different addresses are set to the
individual parts, you can arrange up to 200 parts.
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7.10.1 Extended Menus

This window has the following
window.

popup menus that can be brought up by right-clicking in the

Menu Function

Select Item Select an I/0 item.

Delete Delete the selected I/0 item.
Copy Copy the selected I/0 item.
Paste Paste the copied I/O item.

Create Button

Create a new button item.

Create Label

Create a new label item.

Create LED Create a new LED item.

Create Text Create a new text item.

Display grid Display the grid line.

Save... Save I/O panel file.

Load... Load I/O panel file.

Sampling Period... Set RAM monitor sampling period.

Toolbar display

Display toolbar.

Customize toolbar...

Open toolbar customize dialog box.

Allow Docking

Allow window docking.

Hide

Hide window.
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8. Thable of Script Commands

8.1 Table of Script Commands

The following script commands are prepared.
The commands with yellow color displaying can be executed at run time.
The command to which """ adheres behind is not supported according to the product.

Please refer to "8.2 Table of Script Commands (alphabetical order) " when searching in alphabetical

order.

8.1.1 Execution Commands

Command Name Short Name | Contents

Go G Program execution with breakpoints

GoFree GF Free run program execution

GoProgramBreak* GPB Run target program with software break point
GoBreakAt* GBA Run target program with software break point

Stop - Stops program execution

Status - Checks the operating status of the MCU

Step S Halts for user input until the specified time has elapsed
StepInstruction SI Step execution of instructions

OverStep (6) Overstep execution of source lines
OverSteplInstruaction 0] Overstep execution of instructions

Return RET Executes a source line return

Returnlnstruction RETI Executes an instruction return

Reset - Resets the target MCU

Time - Sets the run time display and checks the current setting

8.1.2 File Operation Commands

Command Name Short Name | Contents

Load L Downloads the target program

LoadHex LH Downloads an Intel HEX-format file
LoadMot* LM Downloads a Motorola S-format file
LoadSymbol LS Loads source line/ASM symbol information
Reload Re-downloads the target program
UploadHex UH Outputs data to an Intel HEX-format file
UploadMot* UM Outputs data to a Motorola S-format file

8.1.3 Register Operation Commands

Command Name

Short Name

Contents

Register

R

Checks and sets a register value
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8 Table of Script Commands

8.1.4 Memory Operation Commands

Command Name Short Name | Contents

DumpByte DB Displays the contents of memory (in 1-byte units)

Dump Word* DW Displays the contents of memory (in 2-byte units)

DumpLword* DL Displays the contents of memory (in 4-byte units)

SetMemoryByte MB Checks and changes memory contents (in 1-byte units)

SetMemory Word* MW Checks and changes memory contents (in 2-byte units)

SetMemoryLword* ML Checks and changes memory contents (in 4-byte units)

FillByte FB Fills a memory block with the specified data (in 1-byte
units)

FillWord* Fw Fills a memory block with the specified data (in 2-byte
units)

FillLword* FL Fills a memory block with the specified data (in 4-byte
units)

Move - Moves memory blocks

MoveWord* MOVEW Moves memory blocks(in 2-byte units)

8.1.5 Assemble/Disassemble Commands

Command Name Short Name | Contents

Assemble A Line-by-line assembly

DisAssemble DA Disassembles memory contents line by line
Module MOD Displays modules names

Scope Sets and checks the effective local symbol scope
Section SEC Checks section information

Bit* Checks and sets bit symbols

Symbol SYM Checks assembler symbols

Label Checks assembler labels

FExpress EXP Displays an assembler expression

8.1.6 Software Break Setting Commands

Command Name Short Name | Contents

SoftwareBreak SB Sets and checks software breaks
SoftwareBreakClear SBC Clears software breaks

SoftwareBreakClearAll SBCA Clears all software breaks

SoftwareBreakDisable SBD Disables software breakpoints
SoftwareBreakDisableAll | SBDA Disables all software breaks

SoftwareBreak Enable SBE Enables software breakpoints
SoftwareBreakEnableAll | SBEA Enables all software breaks

BreakAt - Sets a software breakpoint by specifying a line No.
Breakln Sets a software breakpoint by specifying a function

8.1.7 Address Interrupt Break Setting Commands

Command Name

Short Name

Contents

ADdressInterruptBreak

ADIB

Sets and checks the address interrupt break
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8.1.8 Hardware Break Setting Commands

Command Name Short Name | Contents
HardwareBreak HB Sets and checks a hardware break
BreakMode BM Sets and checks hardware break mode

8.1.9 Real-time Trace Commands

Command Name Short Name | Contents

TracePoint TP Sets and checks a trace points

TraceData TD Realtime trace data display

TracelList TL Displays disassembled realtime trace data

8.1.10 Script/Log File Commands

Command Name

Short Name

Contents

Script - Opens and executes a script file

Exit - Exits the script file

Wait - Waits for an event to occur before command input
Pause - Waits for user input

Sleep - Halts for user input until the specified time has elapsed
Logon - Qutputs the screen display to a log file

Logoft o Stops the output of the screen display to a log file

FExec = Executes external application

8.1.11 Program Display Commands

Command Name

Short Name

Contents

Funce - Checks function names and displays the contents of
functions

Up* - Displays the calling function

Down* - Displays a called function

Where* - Displays a function call status

Path - Sets and checks the search path

AddPath - Adds the search path

File o Checks a filename and displays the contents of that file
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8 Table of Script Commands

8.1.12 Clock Command

Command Name

Short Name

Contents

Clock

CLK

Checks and changes the clock

8.1.13 C Language Debugging Commands

Command Name Short Name | Contents
Print Check value of specified C variable expression
Set Set specified data in specified C variable expression

8.1.14 Real-time OS Command

Command Name

Short Name

Contents

MR*

Displays status of realtime OS (MRxx)

8.1.15 Utility Commands

Command Name Short Name | Contents

Radix Sets and checks the radix for numerical input
Alias Specifies and checks command alias definitions
UnAlias Cancels the alias defined for a command
UnAliasAll Cancels all aliases defined for commands
Version VER Displays the version No.

Date Displays the date

Fcho Displays messages

CcD Window open
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8.2 Table of Script Commands (alphabetical order)

The following script commands are prepared.

The commands with yellow color displaying can be executed at run time.

The command to which "*"

adheres behind is not supported according to the product.

Command Name Short Name Contents

AddPath - Adds the search path

ADdressInterruptBreak | ADIB Sets and checks the address interrupt break

Alias - Specifies and checks command alias
definitions

Assemble A Line-by-line assembly

Bit* Checks and sets bit symbols

BreakAt Sets a software breakpoint by specifying a line
No.

BreakIn Sets a software breakpoint by specifying a
function

BreakMode BM Sets and checks hardware break mode

CcD Specifies and checks the current directory

Clock CLK Checks and changes the clock

Date Displays the date

DisAssemble DA Disassembles memory contents line by line

Down* Displays a called function

DumpByte DB Displays the contents of memory (in 1-byte
units)

DumpLword* DL Displays the contents of memory (in 4-byte
units)

DumpWord* DW Displays the contents of memory (in 2-byte
units)

FEcho Displays messages

FExec Executes external application

Exit Exits the script file

FExpress EXP Displays an assembler expression

File Checks a filename and displays the contents of
that file

FillByte FB Fills a memory block with the specified data
(in 1-byte units)

FillLword* FL Fills a memory block with the specified data
(in 4-byte units)

FillWord* Fw Fills a memory block with the specified data
(in 2-byte units)

Func Checks function names and displays the
contents of functions

Go G Program execution with breakpoints

GoBreakAt* GBA Run target program with software break point

GoFree GF Free run program execution

GoProgramBreak* GPB Run target program with software break point

HardwareBreak HB Sets and checks a hardware break

Label Checks assembler labels

Load L Downloads the target program

LoadHex LH Downloads an Intel HEX-format file

LoadMot* LM Downloads a Motorola S-format file

LoadSymbol LS Loads source line/ASM symbol information

Logoft Stops the output of the screen display to a log

file
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8 Table of Script Commands

Logon - Qutputs the screen display to a log file

Module MOD Displays modules names

Move - Moves memory blocks

MoveWord* MOVEW Moves memory blocks(in 2-byte units)

MR* - Displays status of realtime OS (MRxx)

OverStep (6] Overstep execution of source lines

OverSteplInstruaction Ol Overstep execution of instructions

Path - Sets and checks the search path

Pause - Waits for user input

Print - Check value of specified C variable expression.

Radix - Sets and checks the radix for numerical input

Register R Checks and sets a register value

Reload Re-downloads the target program

Reset Resets the target MCU

Return RET Executes a source line return

Returnlnstruction RETI Executes an instruction return

Scope = Sets and checks the effective local symbol
scope

Script - Opens and executes a script file

Section SEC Checks section information

Set Set specified data in specified C variable
expression

SetMemoryByte MB Checks and changes memory contents (in
1-byte units)

SetMemoryLword* ML Checks and changes memory contents (in
4-byte units)

SetMemory Word* MW Checks and changes memory contents (in
2-byte units)

Sleep - Halts for user input until the specified time
has elapsed

SoftwareBreak SB Sets and checks software breaks

SoftwareBreakClear SBC Clears software breaks

SoftwareBreakClearAll SBCA Clears software breaks

SoftwareBreakDisable SBD Disables software breakpoints

SoftwareBreakDisableAll | SBDA Disables all software breaks

SoftwareBreakEnable SBE Enables software breakpoints

SoftwareBreakFEnableAll | SBEA Enables all software breaks

Status - Checks the operating status of the MCU

Step S Step execution of source line

StepInstruction SI Step execution of instructions

Stop - Stops program execution

Symbol SYM Checks assembler symbols

Time - Sets the run time display and checks the
current setting

TraceData TD Realtime trace data display

TracelList TL Displays disassembled realtime trace data

TracePoint TP Sets and checks a trace points

UnAlias o Cancels the alias defined for a command

UnAliasAll - Cancels all aliases defined for commands

Up* Displays the calling function

UploadHex UH Outputs data to an Intel HEX-format file

UploadMot* UM Outputs data to a Motorola S-format file

Version VER Displays the version No.

Wait - Waits for an event to occur before command
input

Where* - Displays a function call status
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9. Writing Script Files

This debugger allows you to run script files in a Script Window. The script file contains the controls
necessary for automatically executing the script commands.

9.1 Structural Elements of a Script File

You can include the following in script files:

Script commands

Assign statements

Conditional statements (f, else, endi)

Program execution branches to the statement(s) to be executed according to the result of the
conditional expression.

Loop statements (while, endw)

A block of one or more statements is repeatedly executed according to the expression.

break statement

Exits from the innermost loop.

Comment statements

You can include comments in a script file. The comment statements are ignored when the
script commands are executed.

Specify only one statement on each line of the script file. You cannot specify more than one
statement on a line, or write statements that span two or more lines.

Notes

®  You cannot include comments on the same lines as script commands.

®  You can nest script files up to five levels.

®  You can nest if statements and while statements up to 32 levels.

® If statements must be paired with endi statements, and while statements with endw
statements in each script file.

® Expressions included in script files are evaluated as unsigned types. Therefore, operation
cannot be guaranteed if you use negative values for comparison in if or while statements.

®  You can specify up to 4096 characters per line. An error occurs if a line exceeds this number of
characters.

® When a script file containing illegal commands is automatically executed (when you select

[ Option | -> [Script]-> [ Run | from the Script Window menu after opening a script file, or click
the button in the Script Window), execution of the script file continues even after the error is
detected, except when the script line itself cannot be read. If an error is detected and the script
file continues to be executed, operation after detection of the error cannot be guaranteed.
Reliability cannot therefore be placed on the results of execution after an error has been
detected.

138



9 Writing Script Files

Script Command
You can use the same script commands that you enter in the Script Window. You can also call
script files from within other script files (nesting up to 10 levels).

Assign Statement
Assign statement s define and initialize macro variables and assign values. The following shows
the format to be used.

%macro-variable = expression

®  You can use alphanumerics and the underscore () in macro variable names. However , you
cannot use a numeric to start a macro variable name.

®  You can specify any expression of which the value is an integer between Oh and FFFFFFFFh
to be assigned in a macro variable. If you specify a negative number, it is processed as twos
complement.

®  You can use macro variables within the expression.

® Always precede macro variables with the "%" sign.

Conditional Statement
In a conditional statement, different statements are executed according to whether the condition is
true or false. The following shows the format to be used.

if ( expression )
statement 1
else
statement 2

endi

® If the expression is t rue (other than 0), statement 1 is executed. If false, (0), statement 2 is
executed.

®  You can omit the else statement. If omitted and the expression is false, execution jumps to the
line after the endi statement.

® if statements can be nested (up to 32 levels).

Loop Statement(while,endw) and Break Statement
In loop statements, execution of a group of statements is repeated while the expression is true. The
following shows the format to be used.

while ( expression )
statement

endw

® If the expression is t rue, the group of statements is repeated. If false, the loop is exited (and
the statement following the endw statement is executed).

®  You can nest while statements up to 32 levels.

® Use the break statement to forcibly exit a while loop. If while statements are nested, break
exits from the inner most loop.
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Comment statements
You can include comments in a script file. Use the following format.

;character string

Write the statement after a semicolon (). You can include only spaces and tabs in front of the
semicolon
Lines with comment statements are ignored when the script file is executed.

9.2 Writing Expressions

This debugger allows you to use expressions for specifying addresses, data, and number of passes,
etc. The following shows example commands using expressions.
>DumpByte TABLE1

>DumpByte TABLE1+20

You can use the following elements in expressions:

Constants

Symbols and labels

Macro variables

Register variables

Memory variables

Line Nos.

Character constants

Operators

Constants

You can use binary, octal, decimal, or hexadecimals. The prefix or suffix symbol attached to the
numerical value indicates which radix is used.

The debugger for M32C and M16C/R8C

Hexadecimal Decimal Octal Binary *
Prefix 0x,0X @ None %
Suffix h,H None 0,0 b,B
Examples 0xAB24 @1234 12340 %10010
AB24h 10010b

*You can only specify % when the predetermined radix is hexadecimal.

® If you are inputting a radix that matches the predetermined radix, you can omit the symbol
that indicates the radix (excluding binary).

® Use the RADIX command to set the predetermined value of a radix. However, in the cases
shown below, the radix is fixed regardless of what you specify in a RADIX command.

No. of executions
No. of passes

Type Radix
Address Hex
Line No. Dec
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9 Writing Script Files

Symbols and labels

You can include symbols and labels defined in your target program, or symbols and labels defined

using the Assemble command.

® You can include alphanumerics, the underscore (), period (), and question mark (?) in
symbols and labels. However, do not start with a numeric.

®  Symbols and labels can consist of up to 255 characters.

® Uppercase and lowercase letters are unique.

® You cannot include the assembler as30 structured instructions, pseudo instructions, macro
instructions, operation code, or reserved words (SECTION, .BYTE, switch, if, etc.).

®  You cannot use strings that start with two periods (..) for symbols or labels.

Product Name

Notes

The debugger for M32R,
The debugger for M32C,
The debugger for M16C/R8C,

You cannot include the assembler structured instructions, pseudo
instructions, macro instructions, operation code, or reserved words
(.SECTION, .BYTE, switch, if, etc.).

You cannot use strings that start with two periods (..) for symbols or
labels.

Local label symbol and scope

This debugger supports both global label symbols, which can be referenced from the whole program
area, and local label symbols, which can only be referenced within the file in which they are
declared. The effective range of local label symbols is known as the scope, which is measured in
units of object files. The scope is switched in this debugger in the following circumstances:

The object file that includes the address indicated by the program counter becomes the current
scope. When the SCOPE command is used to set the scope, the specified scope is the active

® When a command is entered
scope.
® During command execution

The current scope automatically switches depending on the program address being handled by
the command.

Priority levels of labels and symbols

The conversion of values to labels or symbols, and vice versa, is subject to the following levels of
priority:

Conversion of address values
Local labels

Global labels

Local symbols

Global symbols

Local labels outside scope
Local symbols outside scope

S e

Conversion of data values

Local symbols

Global symbols

Local labels

Global labels

Local symbols outside scope
Local labels outside scope

SR e

Conversion of bit values

1.  Local bit symbols
2. Global bit symbols
3. Local bit symbols outside scope (excluding the debugger for M16C/R8C)
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Macro Variables

Macro variables are defined by assign statements in the script file. See section "9.1 Structural

Elements of a Script File " in the Reference part for details. Precede variables with '%' for use as

macro variables.

You can specify alphanumerics and/or the underbar () in the variable name following the percent

sign (%). However , do not star t the names with a numeric.

®  You cannot use the names of registers as variable names.

® Uppercase and lowercase letters are differentiated in variable names.

® You can define a maximum of 32 macro variables. Once defined, a macro variable remains
valid until you quit the debugger.

Macro variables are useful for specifying the number of iterations of the while statement.

Register variables
Register variables are used for using the values of registers in an expression. Precede the name of
the register with '%' to use it as a register variable. Use the following format.

Product Name Register name

The debugger for M16C/R8C PC, USP, ISP, SB, INTB, FLG
ORO, OR1, OR2, OR3, 0AO0, 0A1, OFB <- Bank 0 Register
1RO, 1R1, 1R2, 1R3, 1A0, 1A1, 1FB <- Bank 1 Register

Uppercase and lowercase letters are not unique in register names. You can specify either.

Memory variables

Use memory variables to use memory values in expressions. The format is as follows:
[Address] .data-size

®  You can specify expressions in addresses (you can also specify memory variables).

® The data size is specified as shown in the following table.

data Length |Debugger Specification
1 Byte All Borb
2 Bytes The debugger for M32R Horh
Other Wor w
4 bytes The debugger for M32R W or w
The debugger for M32R, M16C/R8C Lorl
Example: Referencing the contents of memory at address 8000h in 2 bytes
[0x8000].W

® The default data size is word, if not specified.

Line Nos.
These are source file line Nos. The format for line Nos. is as follows:
#line_no
#line_no."source file name"
®  Specify line Nos. in decimal.
®  You can only specify line Nos. in which software breaks can be set. You cannot specify lines in
which no assembler instructions have been generated, including comment lines and blank
lines.
® If you omit the name of the source file, the line Nos. apply to the source file displayed in active
Editor(Source) Window.
® Include the file attribute in the name of the source file.
® Do not include any spaces between the line No. and name of the source file.
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9 Writing Script Files

Character constants

The specified character or character string is converted into ASCII code and processed as a

constant.

® Enclose characters in single quote marks.

®  Enclose character strings in double quote marks.

® The character string must consist of one or two characters (16 bits max.). If more than two
characters are specified, the last two characters of the string are processed. For example,
"ABCD" would be processed as "CD", or value 4344h.

Operators

The table below lists the operators that you can use in expressions.

® The priority of operators is indicated by the level, level 1 being the highest and level 8 the
lowest. If two or more operators have the same level of priority, they are evaluated in order
from the left of the expression.

Operator Function Priority level
O Brackets level 1
+, -, ~ Monadic positive, monadic negative, monadic logical NOT |level 2
*/ Dyadic multiply, dyadic divide level 3
+, - Dyadic add, dyadic subtract level 4
>> Right shift, left shift level 5
& Dyadic logical AND level 6
[, " Dyadic logical OR, dyadic exclusive OR level 7
<, <=,> >= == |= Dyadic comparison level 8
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10.1 Writing C/C++ Expressions

You can use C/C++ expressions consisting of the tokens shown below for registering C watchpoints
and for specifying the values to be assigned to C watchpoints.

Token Example

Immediate values 10, 0x0a, 012, 1.12, 1.0E+3
Scope name, classname::member
Mathematical operators + 5%/

Pointers kR

Reference &

Sign inversion -

Member reference using comma Object.Member

Member reference using arrow Pointer->Member, this->Member
Pointers to Members Object.*var, Pointer->*var
Parentheses ()

Arrays Arrayl[2], DArray[2] [3] , ...
Casting to basic types (int), (char*), (unsigned long *), ...
Casting to typedef types (DWORD), (ENUM), ...

Variable names and function names var, 1, j, fung, ...

Character constants ‘A, "D, ...

Character string literals "abedef", "T am a boy.", ...
Immediate Values

You can use hexadecimals, decimals, octals as immediate values. Values starting with Ox are
processed as hexadecimals, those with 0 as octals, and those without either prefix as decimals.
Floating-point numbers can also be used to assign values to variables.

Notes

®  You cannot register only immediate values as C watchpoints.

® The immediate value is effective only when it is used in C/C++ language expressions that
specify C/C++ watchpoints or when it is used to specify the value to be assigned to those
expressions. When using floating-point numbers, operation cannot be performed on an
expression like 1.0+2.0.

Mathematical Operators
You can use the addition (+), subtraction (-), multiplication (*), and division (/) mathematical
operators. The following shows the order of priority in which they are evaluated.

*), 0, #), ()
Notes

® There is no support currently for mathematical operators for floating point numbers.
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10 C/C++ Expressions

Pointers

Pointers are indicated by the asterisk (¥*). You can use pointer to pointers **, and pointer to pointer
to pointers ***, etc.

Examples: "*variable_name", "**variable_name", etc.

Notes

Immediate values cannot be processed as pointers. That is, you cannot specify *0xE000, for
example.

Reference
References are indicated by the ampersand (&). You can only specify "&variable_name".

Sign Inversion

Sign inversion is indicated by the minus sign (-). You can only specify "-immediate_value" or
"-variable_name". No sign inversion is performed if you specify 2 (or any even number of) minus
signs.

Notes

There is no support currently for sign inversion of floating point numbers.

Member Reference Using Comma
You can only use "variable_name.member_name" for checking the members of structures and
unions using the comma.
Example:
class T {
public:
int memberl;
char member2;
|5
class T t_cls;
class T *pt_cls = &t_cls;
In this case, t_cls.memberl, (*pt_cls).member2 correctly checks the members.

Member Reference Using Arrow
You can only use "variable_name->member_name" for checking the members of structures and
unions using the arrow.
Example:
class T {
public:
int memberl;
char member2;
|5
class T t_cls;
class T *pt_cls = &t_cls;
In this case, (&t_cls)->memberl, pt_cls->member2 correctly checks the members.
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Pointers to Members

Pointers to members using the ".*" or "->*" operator can be refered only in the forms of variable
name .* member name or variable name ->* member name.
Example:
class T {
public:
int member;
|5
class T t_cls;
class T *pt_cls = &t_cls;

int T:*mp = &T::member;

In this case, t_cls.*mp and tp_cls->*mp can correctly reference the variable of pointer-to-member
type.

Note

Note that the expression *mp cannot considered as the variable of pointer-to-member type.

Parentheses
Use the '(' and ")' to specify priority of calculation within an expression.

Arrays

You can use the ' [ ' and ' | ' to specify the elements of an array. You can code arrays as follows:
"variable_name [ (element No or variable) ] ", "variable name [ (element_No or variable) ]
[ (element_No or variable) ] ", etc.

Casting to Basic Types

You can cast to C basic types char, short, int, and long, and cast to the pointer types to these basic
types. When casting to a pointer type, you can also use pointers to pointers and pointers to pointers
to pointers, etc.

Note that if signed or unsigned is not specified, the default values are as follows:

Basic type Default
char unsigned
short signed
int signed
long signed
Notes

Of the basic types of C++, casts to bool type, wchar_t type, and floating-point type (float or double)
cannot be used.
Casts to register variables cannot be used.

Casting to typedef Types

You can use casting to typedef types (types other than the C basic types) and the pointer types to
them. When casting to a pointer type, you can also use pointers to pointers and pointers to pointers
to pointers, etc.

Notes

You cannot cast to struct or union types or the pointers to those types.
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10 C/C++ Expressions

Variable Names and Function Names
Function names that begin with English alphabets as required under C conventions can be used. In
the case of C++, no function names can be used.

Character Constants

You can use characters enclosed in single quote marks () as character constants. For example, 'A',
'b' , etc. These character constants are converted to ASCII code and used as 1-byte immediate
values.

Notes

You cannot register character constants only as C watchpoints.

Character constants are valid only when used in a C/C++ expression that specifies a C watchpoint,
and when specifying a value to be assigned (character constants are processed in the same manner
as immediate values).

Character String Literals
You can use character strings enclosed in double quote marks (") as character string literals.
Examples are "abcde", "I am a boy.", etc.

Notes

Character string literals can only be placed on the right side of an assignment operator in an
expression. They can only be used when the left side of the assignment operator is a char array or a
char pointer type. In all other cases, a syntax error results.

10.2 Display Format of C/C++ Expressions

C/C++ expressions in the data display areas of the C Watch Windows are displayed as their type
name, C/C++ expression (variable name), and result of calculation (value), as shown below.
The following describes the display formats of the respective types.

Enumeration Types

®  When the result (value) of calculation has been defined, its name is displayed.
(DATE) date = Sunday(all Radices)

®  If the result (value) of calculation has not been defined, it is displayed as follows:
(DATE) date 16 (when Radix is in initial state)
(DATE) date 0x10 (when Radix is hex)
(DATE) date = 0000000000010000B (when Radix is binary)
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Basic Types
®  When the result of calculation is a basic type other than a char type or floating point type, it is
displayed as follows:
(unsigned int) i 65280 (when Radix 1is in initial state)
(unsigned int) i = OxFF00 (when Radix is hex)
(unsigned int) i = 1111111100000000B (when Radix is binary)
®  When the result of calculation is a char type, it is displayed as follows:
(unsigned char) ¢ = 'J'(when Radix is in initial state)
Ox4A (when Radix is hex)
(unsigned char) c 10100100B (when Radix is binary)
®  When the result of calculation is a floating point, it is displayed as follows:
(double) d 8.207880399131839E-304 (when Radix is in initial state)
(double) d 0x10203045060708 (when Radix 1is hex)
(double) d = 0000000010..... 1000B (when Radix is binary)
(eoe indicates abbreviation)

(unsigned char) c

Pointer Types

®  When the result of calculation is a pointer type to other than a char* type, it is displayed in
hexadecimal as follows:
(unsigned int *) p = 0x1234(all Radices)
®  When the result of calculation is a char* type, you can select the display format of the string
or a character in the C Watch window’s menu [Display String].
+ string types
(unsigned char *) str

0x1234 "Japan" (all Radices)

+ character types
(unsigned char *) str

0x1234 (74 'J'") (all Radices)

When the result of calculation is a char* type, it is displayed as follows:
(unsigned char *) str = 0x1234 "Jap(all Radices)

If the string contains a non-printing code prior to the code to show the end of the string (0), it is
displayed up to the non-printing character and the closing quote mark is not displayed.

+" indicating pointer type

mex | # 6 2| BB

iWiatch | Local | File Local | Global |

W Cre | Value |
+unsigned char *) str OxFOO00 (89 '¥')
—[struct DATA *) pData 0x408
—[struct DATA )} *[pData) 0x408
[signed int) nID 0
+{unsigned char *) str OxFO0O05 (83 '3')

You can double-click on lines indicated by a '+' to see the members of that structure or union. The
'+' changes to a '-' while the members are displayed. To return to the original display, double click
the line, now indicated by the '-'.
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10 C/C++ Expressions

Array Types

1.  When the result of calculation is an array type other than a char [ ] type, the starting address
is displayed in hex as follows:
(signed int [10]) z = 0x1234(all Radices)

2. When the result of calculation is a char [ ] type, it is displayed as follows:
(unsigned char [10]) str = 0x1234 "Japan" (all Radices)

If the string contains a non-printing code prior to the code to show the end of the string (0), it is
displayed up to the non-printing character and the closing quote mark is not displayed.
(unsigned char [10]) str = 0x1234 "Jap(all Radices)

Also if the string contains more than 80 characters, the closing quote mark is not displayed. When
the C/C++ expression is an array type as same as pointer type, a '+' is display to the left of the type
name. You can see the elements of the array by using this indicating (for the details, refer Pointer
types). When the number of the array elements is more than 1000, the following dialog box open.
Specify the number of the elements in the dialog box.

aet Array

Flease set array area.
start: |1

End:  [1023

oK Cancel

The elements from the index specified in "Start" to the index specified in "End" are displayed. If you
specify the value more than the max index of the array, the value is regarded as max index of the
array. When you click the "Cancel" button, the elements are not displayed.

Function Types
When the result of calculation is a function type, the starting address is displayed in hex as follows:
(void()) main = 0xF000 (all Radices)

Reference Types

When the result of calculation is a reference type, the reference address is displayed in hex as
follows:

(signed int &) ref = 0xD038(all Radices)

Bit Field Types

When the result of calculation is a bit field type, it is displayed as follows:
(unsigned int :13) s.f 8191 (when Radix is in initial state)
(unsigned int :13) s.f = O0x1FFF(when Radix is hex)

(unsigned int :13) s.f = 1111111111111B(when Radix is binary)
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When No C Symbol is Found
If the calculated expression contained a C symbol that could not be found, it is displayed as follows:
() x = <not active> (all Radices)

Syntax Errors

When the calculated expression contains a syntax error, it is displayed as follows:
() str*(p = <syntax error>(all Radices)

(where str*(p is the syntax error)

Structure and Union Types

When the result of calculation is a structure or union type, the address is displayed in hex as
follows:

(Data) v = 0x1234 (all Radices)

If, as in structures and unions, the C/C++ expression consists of members, a '+' is displayed to the
left of the type name (tag name).

. L ' ' ' '
+ indicating structure or union

: CWiatch
X |7 6 2o @&

Watch | Lacal | File Local | Glabal |

Neame | Value | =
+iunsigned char *) =str OxFOOOO (89 '¥')
¥ [unsigned char) * (str) g9 '¥!
+lstruct DATA *) pData O=x408
—[{ztruct Answer |} ans Ox82E o
[unsigned char) ch 100 'd!
[zigned int) nID 3980 LI

You can double-click on lines indicated by a '+' to see the members of that structure or union. The
'+' changes to a '-' while the members are displayed. To return to the original display, double click
the line, now indicated by the '-'. This function allows you to check the members of structures and
unions.

Attention

If a variable is declared with the same name as the type definition name declared by typedef, you
cannot reference that variable.

Register Variables

When the result of calculation is a register variable, "register" is displayed to the left of the type
name as follows:

(register signed int) j = 100
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10 C/C++ Expressions

11. Display the Cause of the Program Stoppage

If the program is stoped by the debug function, the cause of the stoppage is displayed in the Output
window or Status window ([Platform] sheet).

The contents of a display and the meaning of "the cause of the stoppage" are as follows.

Display The cause of the stoppage
Halt The stop by the [Halt Program] button/menu
S/W break Software break

Address match interrupt break

Address interrupt break

H/W event, Combination

Hardware break, logical combination AND or AND(same
time)condition was met

H/W event, Combination, Ax

Hardware break, logical combination OR condition was met
(Ax' The event number of which condition was met.)

H/W event, State transition, from xx

Hardware break, State Transition condition was met
(from xx: previous state (start, statel, state2))

H/W event, State transition, Timeout

Hardware break, State Transition, Time Out condition was
met

H/W event, Access protect error

Protect break

Note

To be able to show the cause of break or not depends on the connected target. Some targets may

always show "Halt" or show "---".
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12. Attention

12.1 Common Attention

A common attention to the product are shown below.
® File operation on Windows

Area where software breakpoint can be set

Get or set C variables

Function name in C++

Debugging multi modules

Syncronized debugging

Compact Emulator reset switch

12.1.1 File operation on Windows

The following points should be noted:

1. File Name and Directory Name

® Do not use directory names or filenames that include blanks.

®  Operation is not guaranteed if your directory names and filenames include kanji.
®  Use only one period in a filename.

2. Specify the File and Directory
®  You cannot use "..." to specify two levels upper directories.
®  You cannot use a network pathname. You must allocate a drive.

12.1.2 Area where software breakpoint can be set

The area which can be set for software breakpoint varies depending on the type of MCU.
Please refer to "1.6.2 Area where software breakpoint can be set" for details.
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12.1.3 Get or set C variables

If a variable is declared with the same name as the type definition name declared by typedef,
you cannot reference that variable.

Values cannot be changed for register variables and bit fields.

Values cannot be changed for 64 bit width variables (long long, double, and so on).

Values cannot be changed for C/C++ expressions that do not indicate the memory address and
size.

For the sake of optimization, the C compiler may place different variables at the same address.
In this case, values of the C variable may not be displayed correctly.

Literal character strings can only be substituted for char array and char pointer type
variables.

No arithmetic operations can be performed on floating point types.

No sign inversion can be performed on floating point types.

Casting cannot be performed on floating point types.

Casting cannot be performed on register variables.

Casting cannot be performed on structure types, union types, or pointer types to structure or
union types.

Character constants and literal character strings cannot contain escape sequences.

12.1.4 Function name in C++

When you input the address using the function name in setting display address, setting break
points, and so on, you can not specify the member function, operator function, and overloaded
function, of a class.

You can not use function names for C/C++ expression

No script commands (e.g., breakin and func) can be used in which function names are specified
for arguments.

In address value specifying columns of dialog boxes, no addresses can be specified using
function names.

12.1.5 Debugging multi modules

If you register two or more absolute module file in one session, you can download only one file in

same time.

If you register one absolute module file and one or more machine language file in one session, you

can download all file in same time.

12.1.6 Syncronized debugging

Syncronized debugging function is not available.

12.1.7 Compact Emulator reset switch

If system reset of the compact emulator does not function normally, terminate the debugger, turn
ON the compact emulator again, and restart the debugger.
Then re-download the program.
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12.2 Attention of the M16C/R8C Debugger

Attention of the M16C/R8C Debugger are shown below.

Map of stack area used by the compact emulator
Interrupt stack pointer when resetting the target program
Options for compiler, assembler, and linker

TASKING C Compiler

Target MCU HOLD terminal

Hardware break function

Hardware Event

12.2.1 Map of stack area used by the compact emulator

The compact emulator uses the interrupt stack area as its work area (20 bytes).
When debugging, allocate a sufficient interrupt stack area consisting of the regularly used size plus
20 bytes.

12.2.2 Interrupt stack pointer when resetting the target program

The emulator sets the interrupt stack pointer (ISP) to 0500h when resetting the target program.
Remember that the interrupt stack pointer (ISP) is set to 0000h on a unit at the production stage.

12.2.3 Options for compiler, assembler, and linker

The information may not be downloaded/debugged normally depending on the option designation of
the compiler, assembler, and linker.
Please refer to the following for the option specification.

C

®  When using NCxx

®  When using the JAR C Compiler(EW)

®  When using the JAR C Compiler(ICC)

®  When using the TASKING C Compiler(EDE)
®  When using the TASKING C Compiler(CM)
C++

®  When using the JAR EC++ Compiler(EW)
® We do not evaluate other settings, so we can not recommend to append other options.

12.2.4 TASKING C Compiler

When you debug programs compiled by the TASKING C Compiler "CCM16", the type of bit field is
fixed on "unsigned short int". Because CCM16 outputs the debug information for the type of bit
field as "unsigned short int."
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12.2.5 Target MCU HOLD terminal

When the target MCU HOLD terminal is set to LOW, you cannot stop execution of the target
program. Set the HOLD terminal to High and try to stop the target program again. Even if the
HOLD terminal is set to LOW for a short period of time, you may stop the target program with the
HOLD terminal set to LOW. If this happens, try to stop the target program again.

12.2.6 Hardware break function

While running program, the following operations are not performed:
® execute BreakMode command
® open H/W break point setting window

12.2.7 Hardware Event

If you specify word-length (2-byte length) data from an odd address as an event in the following
data accesses, the event is not detected. Also, even when any other bit of the address that contains
a specified bit is accessed during bit access, the event may become effective.

® Hardware Break Event

® Real-time Trace Event
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12.3 Options for compiler, assembler, and linker

The information may not be downloaded/debugged normally depending on the option designation of
the compiler, assembler, and linker.
Please refer to the following for the option specification.

C

®  When using NCxx

®  When using the JAR C Compiler(EW)

®  When using the IAR C Compiler(ICC)

®  When using the TASKING C Compiler(EDE)
®  When using the TASKING C Compiler(CM)
C++

®  When using the IAR EC++ Compiler(EW)
We do not evaluate other settings, so we can not recommend to append other options.

12.3.1 When Using NCxx

When -0, -OR or -OS option is specified at compilation, the source line information may not be
generated normally due to optimization, causing step execution to be operated abnormally.

To avoid this problem, specify -ONBSD (or -Ono_Break_source_debug) option together with -O, -OR
or -OS option.

12.3.2 When Using the IAR C Compiler (EW)

Please specify the project setting by following process.

1. The Setting in the IAR Embedded Workbench
When you select the menu [Project] -> [Options...], the dialog for "Options For Target " target"" will
open. In this dialog, please select the "XLINK" as category, and set the project setting.
®  Output Tab

In the "Format" area, check the "Other" option, and select the "ieee-695" as "Output Format".
® Include Tab

In the "XCL File Name" area, specify your XCL file (ex: Inkm16c.xcl).

2. Edit the XCL file
Add the command line option "-y" to your XCL file. The designation of "-y" option varies depending
on the product.

Product Name -y Option

The debugger for M16C/R8C -ylmb

3. Build your program after the setting above.

In the options other than the above-mentioned, the operation check is not done. Please
acknowledge that the options other than the above-mentioned cannot be recommended.
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12.3.8 When Using the IAR C Compiler (ICC)

12.3.3.1 Specify the Option

Please compile according to the following procedures and link.
At compilation
Specify the "-r" option.

Before linking
Open the linker's option definition file (extension .xcl) to be read when linking and add
"-FIEEE695" and "-y" options. The designation of "-y" option varies depending on the product.

Product Name -y Option
The debugger for M16C/R8C -ylmb
At link

Specify the linker's option definition file name using "-f" option.

In the options other than the above-mentioned, the operation check is not done. Please
acknowledge that the options other than the above-mentioned cannot be recommended.

12.3.3.2 Command Execution Examples

The following shows examples of entering commands depending on the product
The debugger for M16C/R8C

>ICCM16C -r filel.c<Enter>

>ICCM16C -r file2.c<Enter>

>XLINK -o filename.695 -f 1lnkml6c.xcl filel file2<Enter>

The XCL file name varies depending on the product and memory model. For details, see the
ICCxxxx manual.
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12.3.4 When Using the TASKING C Compiler (EDE)

Please specify the project setting by following process.

1. Select menu - [EDE]->[C Compiler Option]->[Project Options...]. The "M16C C Compiler Options
[Project Name]" dialog opens.
Please set as follows by this dialog.
® Optimeze Tab
Please specify "No optimization" by Optimization level.
® Debug Tab
Please check only ""Enable generation of any debug information(including type checkeing)"
and "Genarate symbolic debug information".

2. Select menu - [EDE]->[Linker/Locator Options...]. The "M16C Linker/Locator Options [Project
Name]" dialog opens.
Please set as follows by this dialog.
® Format Tab
Please specify "IEEE 695 for debuggers(abs)" by Output Format.

3. Build your program after the setting above.

In the options other than the above-mentioned, the operation check is not done. Please
acknowledge that the options other than the above-mentioned cannot be recommended.

12.3.5 When Using the TASKING C Compiler (CM)

12.8.5.1 Specify the Option

Please specify "-g" and "- O0" options when compiling.
In the options other than the above-mentioned, the operation check is not done. Please
acknowledge that the options other than the above-mentioned cannot be recommended.

12.3.5.2 Command Execution Examples

The following shows examples of entering commands.
>CM16 -g -00 filel.c<Enter>
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12.3.6 When Using the IAR EC++ Compiler (EW)

Please specify the project setting by following process.

1. The Setting in the IAR Embedded Workbench
When you select the menu [Project] -> [Options...], the dialog for "Options For Target " target™ will
open. In this dialog, please select the "XLINK" as category, and set the project setting.
®  Output Tab

In the "Format" area, check the "Other" option, and select the "elf/dwarf" as "Output Format".
® Include Tab

In the "XCL File Name" area, specify your XCL file (ex: Inkm32cf.xcl).

2. Edit the XCL file
Add the command line option "-y" to your XCL file. The designation of "-y" option varies depending
on the product.

Product Name -y Option

The debugger for M16C/R8C -yspe

3. Build your program after the setting above.

In the options other than the above-mentioned, the operation check is not done. Please
acknowledge that the options other than the above-mentioned cannot be recommended.

159



[memo]

160



M16C R8C Compact Emulator Software
User's Manual

Publication Date: Feb. 01, 2005 Rev.1.00

, _ Sales Strategic Planning Div.
Published by: Renesas Technology Corp.
Microcomputer Tool Development Department

Edited by: Renesas Solutions Corp.

© 2005. Renesas Technology Corp. and Renesas Solutions Corp., All rights reserved. Printed in Japan.



M16C R8C Compact Emulator Software
User’s Manual

RENESAS

Renesas Electronics Corporation
1753, Shimonumabe, Nakahara-ku, Kawasaki-shi, Kanagawa 211-8668 Japan REJ10J0879-0100Z



	Features
	Real-Time RAM Monitor Function
	Break Functions
	Real-Time Trace Function
	GUI Input/Output Function
	About RAM Monitor Function
	RAM Monitor Area
	Sampling Period
	Related Windows

	About Software Breaks Function
	Setting of software breakpoint
	Area where software breakpoint can be set

	About Hardware Breaks Function
	About Address Interrupt Breaks Function
	Setting and Deleting a Break Points

	About Real-time Trace Function
	Trace Area
	Trace Condition Setting
	Trace Data Write Condition


	About the Compact Emulator
	Communication method
	Function table

	Starting/Setup of Debugger
	Communication method by emulator
	USB Interface

	Download of Firmware
	Setting before emulator starts
	USB communication with the Emulator

	Install of USB device driver

	Preparation before Use
	Preparation before Use
	Workspaces, Projects, and Files
	Starting the High-performance Embedded Workshop
	Method for Activating High-performance Embedded Workshop
	Creating a New Workspace (Toolchain Used)
	Step1 : Creation of a new workspace
	Step2 : Setting for the Toolchain
	Step 3: Selecting of the Target Platform
	Step4 : Setting the Configuration File Name
	Step5 : The check of a created file name

	Creating a New Workspace (Toolchain Not Used)
	Step1 : Creation of a new workspace
	Step 2: Selecting of the Target Platform
	Step3 : Setting the Configuration File Name
	Step4 : Registering the Load modules to be downloaded


	Starting the Debugger
	Connecting the Emulator
	Ending the Emulator


	Setup the Debugger
	Setup the Debugger for M16C/R8C
	Init Dialog

	MCU Setting Dialog
	Init Dialog
	MCU Tab
	Specifying the MCU file
	Setting of the Communication Interface
	Executing Self-Check
	Using/unusing the address interrupt break function
	Choosing to use or not to use CPU rewrite mode
	Choosing to use or not to use the trace point setting functi

	Setting of the USB Interface
	Setting of the USB Interface

	Debugging Information Tab
	display the compiler used and its object format
	Specify the Storing of Debugging Information

	Emulator Tab
	Specify the Target Clock

	Script Tab
	Automatically Execute the Script Commands


	MCU Setting Dialog (the M16C/R8C Debugger)
	MCU Tab
	Select the Processor Mode
	Inspecting the MCU status

	Flash Clear Tab
	Setting to clear the MCU's internal flash ROM



	Tutorial
	Introduction
	Usage
	Step1 : Starting the Debugger
	Preparation before Use
	Setup the Debugger

	Step2 : Checking the Operation of RAM
	Checking the Operation of RAM

	Step3 : Downloading the Tutorial Program
	Downloading the Tutorial Program
	Displaying the Source Program

	Step4 : Setting a Breakpoint
	Setting a Software Breakpoint

	Step5 : Executing the Program
	Resetting of CPU
	Executing the Program
	Reviewing Cause of the Break

	Step6 : Reviewing Breakpoints
	Reviewing Breakpoints

	Step7 : Viewing Register
	Viewing Register
	Setting the Register Value

	Step8 : Viewing Memory
	Viewing Memory

	Step9 : Watching Variables
	Watching Variables
	Registering Variable

	Step10 : Stepping Through a Program
	Executing [Step In] Command
	Executing [Step Out] Command
	Executing [Step Over] Command

	Step11 : Forced Breaking of Program Executions
	Forced Breaking of Program Executions

	Step12 : Displaying Local Variables
	Displaying Local Variables

	Step13 : Stack Trace Function
	Reference the function call status

	What Next?

	Windows
	RAM Monitor Window
	Extended Menus
	Setting the RAM monitor area
	Changing the RAM Monitor Area
	Adding RAM Monitor Areas
	Deleting RAM Monitor Areas

	ASM Watch Window
	Extended Menus

	C Watch Window
	Extended Menus

	Script Window
	Extended Menus

	S/W Break Point Setting Window
	Command Button
	Setting and Deleting a Break Points from Editor(Source) Wind
	Setting and Deleting a Break Point from Editor(Source) Windo


	H/W Break Point Setting Window
	Specify the Break Event
	Specify the Combinatorial Condition
	Command Button
	Specify the Events (Instruction Fetch)
	Instruction Fetch of Specified Address
	Instruction Fetch of Specified Address Area(In)
	Instruction Fetch of Specified Address Area(Out)
	Entering/exiting to specified function

	Specify the Events (Memory Access)
	Memory Access(The debugger for M16C/R8C)
	Writing/Reading a Specified Address
	Reading/writing data to the specified address range
	Reading/writing data to addresses outside the specified rang

	Specify the Events (Bit Access)
	Writing/Reading a Specified Bit
	Writing/Reading a Specified Bit Symbol

	Specify the Event Combination Condition
	Select AND, OR
	Select AND(Same Time)

	Address Interrupt Break Point Setting Window
	Command Button
	Setting and Deleting a Break Points from Editor(Source) Wind
	Setting and Deleting a Break Point from Editor(Source) Windo


	Trace Point Setting Window
	Specify the Trace Event
	Specify the Combinatorial Condition
	Specify the Trace Range
	Specify the Trace Write Condition
	Command Button
	Specify the write condition

	Trace Window
	Configuration of Bus Mode
	Configuration of Disassemble Mode
	Configuration of Data Access Mode
	Configuration of Source Mode
	Extended Menus
	Display of bus information on the M16C/R8C Debugger

	GUI I/O Window
	Extended Menus


	Table of Script Commands
	Table of Script Commands
	Execution Commands
	File Operation Commands
	Register Operation Commands
	Memory Operation Commands
	Assemble/Disassemble Commands
	Software Break Setting Commands
	Address Interrupt Break Setting Commands
	Hardware Break Setting Commands
	Real-time Trace Commands
	Script/Log File Commands
	Program Display Commands
	Clock Command
	C Language Debugging Commands
	Real-time OS Command
	Utility Commands

	Table of Script Commands (alphabetical order)

	Writing Script Files
	Structural Elements of a Script File
	Writing Expressions

	C/C++ Expressions
	Writing C/C++ Expressions
	Display Format of C/C++ Expressions

	Display the Cause of the Program Stoppage
	Attention
	Common Attention
	File operation on Windows
	Area where software breakpoint can be set
	Get or set C variables
	Function name in C++
	Debugging multi modules
	Syncronized debugging
	Compact Emulator reset switch

	Attention of the M16C/R8C Debugger
	Map of stack area used by the compact emulator
	Interrupt stack pointer when resetting the target program
	Options for compiler, assembler, and linker
	TASKING C Compiler
	Target MCU HOLD terminal
	Hardware break function
	Hardware Event

	Options for compiler, assembler, and linker
	When Using NCxx
	When Using the IAR C Compiler (EW)
	When Using the IAR C Compiler (ICC)
	Specify the Option
	Command Execution Examples

	When Using the TASKING C Compiler (EDE)
	When Using the TASKING C Compiler (CM)
	Specify the Option
	Command Execution Examples

	When Using the IAR EC++ Compiler (EW)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


