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12.

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 sales 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.

You should not alter, 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. You 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. You 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 electronic appliances; machine tools; personal electronic equipment; and industrial 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; aerospace 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 healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




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 emulator E30A system.

Supported CPU

This help explains the debugging function corresponding to the following CPUs.
e R32C/100 Series
Note: In this help, the information which depends on this CPU is described as "for R32C".
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R32C/100 E30A Emulator Debugger Chapter 1 Features

1. Features

1.1 RAM Monitor Function

This debugger supports the real time RAM monitor function which allows you to reference the memory data during
execution of the target program.

The memory contents being displayed can be periodically updated.

However, the real time capability of program execution is lost.

To operate the RAM monitor function, set as follows.

e Set the RAM monitor event to the event E5 in the Event Setting window or the RAM monitor area setup
window.

e  Select the menu ([RAM Monitor]->[Enable RAM Monitor]) of each window which supports the RAM monitor
function.

Specify the memory data acquisition interval time during executing the target program in the Emulator tab of the
Init dialog.

1.1.1 RAM Monitor Area

This debugger has 1 Kbytes of RAM monitor area which can be located in any contiguous address location or in 64
separate blocks comprised of 16 bytes each.

1.1.2 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 1s 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.)

e Communication interface

e  Number of the RAM Monitor windows displayed

e  Size of the RAM Monitor window displayed

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

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

1.1.3 Related Windows

The window where the function of the RAM monitor function can be used is shown below.
e RAM Monitor Window
e ASM Watch Window
e (C Watch Window
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1.2 Break Functions

1.2.1 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 256 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.)

1.2.1.1 Setting of software breakpoint

The software breakpoint can be set by the following windows.
¢ Editor (Source) Window
e 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.

1.2.1.2 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:
"12.1.2 Area where software breakpoint can be set"

1.2.2 Hardware Break

This function causes the target program to stop upon detecting a data read/write to memory and instruction
execution.
Event breaks come in two types of breaks as shown below.

e Instruction Execution Break
The instruction execution break is used to detect instruction execution, and the target program is made to
stop immediately before executing the instruction at a specified address.

e  Memory Access Break
A data write/read to or from memory is detected when a specified address is accessed for data, upon which
the target program is made to stop (post-execution break).

A total of 8 events comprised of break events, trace events, and time measurement events in combination can be
specified. Instruction execution allows you to specify the function name.

For the address designation method, memory access allow the range designation, in addition to the normal
one-address designation. Moreover, 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 breakpoint. It also allows mask
designation to the comparison data. Note, however, that comparison data can be specified for only one event. You
cannot specify an address range.

Specified hardware break events can be used in one of the following combinations:
e  Break when any one of the specified break points is effected. (Or)
o Events occur in a specified order. (Sequential)
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1.3 Real-Time Trace Function

This function records a target program execution history.
Up to 8M cycles of execution history can be recorded. This record allows inspecting the bus information, executed
instructions, and source program execution path for each cycle.
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.
e 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.
e 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.
e 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.
e  Source mode
This mode allows you to inspect the program execution path in the source program.

1.3.1 Trace Area

The 8M cycles execution history can be referred to with this debugger.
The trace area of the following 4 mode is being supported.

e Break
8M cycles before target program stops
o Before
8M cycles before trace point
o After
8M cycles after trace point
e Full

Until 8M cycles are written in the trace memory

Start Trace Ewvent Stop Event

Betore | After

To perform a trace measurement, you need to set a trace range and a trace event.
By default, Break is set for the trace range, and an event for measuring jump address information in the entire
address range is set as the trace event.
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1.3.2 Trace Condition Setting

The following designations are available as trace events:
e  Branch trace
e Data trace
e Condition branch trace
A mixed trace of branch and data traces can be performed.
A total of 8 events comprised of break events, trace events, and time measurement events in combination can be
specified.
Trace events can be combined as below:
e Trace when one of the valid events is established (OR condition)

1.4 Time Measurement Function

Execution time measurement
This function measures all execution times.

Interval time measurement

This function measures the minimum, maximum, and average execution time and the number of executions
performed in a specified interval.

Measurements can be taken in up to three intervals at the same time.

1.4.1 The Measurement Condition

Execution time measurement
Measuring the program execution time from when the program started to when it stops.

Interval time measurement

The measurement condition of the zone time can specify the following.
e Time between two events
e Time of event occurrence period

1.5 Real-Time OS Debugging Function

This function debugs the realtime OS-dependent parts of the target program that uses the realtime OS.
This function helps to show the status of the realtime OS.

1.6 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.
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2. About the Emulator E30A

The E30AEmulator is an on-chip debugging emulator that makes use of the debugging circuit, or 1 Pin NSD (New
Single-wire Debugger), that is built in the R32C/100 series MCUs.

1 Pin NSD is Renesas original OCD (On-chip Debugger).

Using only the BYTE pin of the target MCU as a communication path, it permits the MCU operation and electrical
characteristics, etc. to be debugged under a condition close to that of the user's final product.

2.1 Communication method

The supported communication method is USB communication.

2.2 Function table

The supported functions are as follows.

Function Emulator E30A

S/W Break 256 points

Event Break 8 points (A total of 8 events comprised of break events, trace events, and
time measurement events in combination can be specified.)

Real-Time Trace 8M cycles

RAM monitor 1K bytes (16bytes x 64blocks) area

Time Measurement |Go to Stop / 3 points interval
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3.  Before starting the debugger

3.1 Communication method by emulator

The supported communication method is as follows.
e USB

3.1.1 USB Interface

e  Compliant with USB Standard 2.0.
e  Connections via USB hub are not supported.
e  The necessary cable is included with the emulator.

3.2 Download of Firmware

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.

'ou need to download new firrmware bo uze thiz debugger.

Cancel |
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3.3 Setting before emulator starts

3.3.1 USB communication

Connection of USB devices is detected by Windows' Plug & Play function. The device driver needed for the
connected USB device is automatically installed.

3.3.1.1 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. Then turn on the power to the emulator.

3.  When [Add New Hardware Wizard] is displayed, select [Install the software automatically].

ATTENTION

e Before the USB device drivers can be installed, the debugger you use must already be installed.
Install this debugger first.
e A user who install the USB device driver need administrator rights.
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4. Preparation before Use

Please run the High-performance Embedded Workshop and connect the emulator .
In addition, in order to debug with this product, it is necessary to create a workspace.

4.1 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.
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4.2 Starting the High-performance Embedded Workshop

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

P
% Create a new project workspace: Cancel |
=

" Open a recent project warkspace: Adminiztration... |
| =

" Browse to another project workspace

In this dialog box, A workspace is created or displayed.

e [Create a new project workspace] radio button:
Creates a new workspace.

e [Open a recent project workspacel radio button:
Uses an existing workspace and displays the history of the opened workspace.

e [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.

Refer to "4.2.1 Creating a New Workspace (Toolchain Used)"

Refer to "4.2.2 Creating 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.
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4.2.1 Creating a New Workspace (Toolchain Used)

4.2.1.1 Step1 : 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.

Projects |
' Application ihiorkspace Name:
[ Empty Application ISampIeD1
@Impart Maketile Froject Mame:
G Library ISampIem
Directory:
ID:¥work¥H EWd¥Samples¥M] GC¥Sample0l Browsze.. |
CPU family:
OEE =]
Tool chain:
IF{enesaS M165 Standard ;I
Properties... |
(0] '8 I Cancel

1. Select the target CPU family
In the [CPU family] combo box, select the target CPU family.
2. Select the target toolchain
In the [Tool chain] combo box, select the target toolchain name when using the toolchain.
3.  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.)
4.  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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4.2.1.2 Step?2 : Setting for the Toolchain

A wizard for the project creation starts.

Toolchain version :
[T |
Which CGPU do wou want to use for this
project?

GPU Series:

160,30
e
16/ Tiny ~

CPU Type:

If there iz no CPLU type to be zelected, zelect
the "CGPU Type” that a similar to hardware
specification or select " Other”™.

<Back |[ Mext> |  Finish Gancel

Here, the following contents are set.
e  toolchain
e the setting for the real-time OS (when using)
e 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.
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4.2.1.3 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-5/7-5Setting the Target System for Debueeing '_ e |

— Targets
WIMIGS PCAT01 Emulator
w160 REC Compact Emulator
[WINIEC RBC FollSBSUART
wk1GC RBC PCTR0T Emulator
[WIM16C F2C Simulator

— External Debugeer :

Target tvpe ||"-'11 660 |

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.
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4.2.1.4 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).

Tareget name :

MGG RAC PCYER0T Emulatar

Configuration name :
|Del:uug_|‘v11 6C_RAC PCTR0T_Emulatar

— Detail options :

Item | Settine

|t % |

<Back | MNext> | = Finish |  GCancel |

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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4.2.1.5 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.

neine the File M

The following source files will be

generated:
File Ma.. | Euxt.. | Dezcription
Samplell Main Proeram
nizrtd a3l Start up file
zectdl inc Start up file
1] | 2
[dEmt I Finizh I Cancel

This is the end of the emulator settings.

Exit the Project Generator following the instructions on the screen.
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4.2.2 Creating a New Workspace (Toolchain Not Used)

When debugging the existing load module file with this product, a workspace is created by this method. (It can
work even if the tool chain is not installed.)

4.2.2.1 Step1 : 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.

Workzpace Mame:
IDOSa mpledl

F Debugeer only - MGG Starterk.. | Praject Mame:
v Debueger anly - RBCG E7 SYSTEM IDOSampIeD'I
#* Debugeer only - RBC EB SYSTEM

Directary:

ID:¥work¥HE'u'u'4¥Sa mples¥M16CE¥00Sampledl Browsze... |

CPU famile:
|m16C =]

Tool chain:

Maone e

Properties.. |

QF I Cancel

1. Select the target CPU family
In the [CPU family] combo box, select the target CPU family.
2. 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.)
3. Select the project type
(When the toolchain is not used, it is displayed on a [Project Typel list box as "Debugger only - Target Name".
Select it. (When two or more project types are displayed, please select one of them.)
4.  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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4.2.2.2 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.

Settineg the Tar

— Targets :
[w] MGG PC4T01 Emulator
[w]M16C RAC Compact Emulator
[w]M1GC R3C FollSBAUART
[wIMIGC RAC PCTRO0T Emulator

Target tvpe : |M1 B0 ﬂ

Mext > 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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4.2.2.3 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).

Tareget name :

MGG RAC PCYER0T Emulatar

Configuration name :
|Del:uug_|‘v11 6C_RAC PCTR0T_Emulatar

— Detail options :

Item | Settine

|t % |

<Back | MNext> | = Finish |  GCancel |

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 emulator 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 . If preparation of an emulator is completed,
set up the debugger in this dialog box and connect with an emulator.
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4.2.2.4 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.

|SessionM16G_REG_PGTE0_Emulator =] Tareet | Options |

..... oSamplel = ;
Dos o0 Target:
|MI6G REG PGS01 Emulator =l
Default Debug Format:
|IEEER95 RENESAS =l
Download Modules:
File Mame | Offzet Address | Faormal Add..
Diwork¥HEW4¥Samples¥M16C¥Sample0 30 00000000 IEEESE

Iodifi.. |
Bemove |

1] | il

Cancel |

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 Format] drop-down list box.

Format Name Contents

IEEE695_RENESAS IEEE-695 format file (When Using Renesas toolchain)
TEEE695_IAR IEEE-695 format file (When Using IAR toolchain)
TEEE695_TASKING IEEE-695 format file (When Using Tasking toolchain)
ELF/DWARF2 ELF/DWARF?2 format file (When Using Renesas toolchain)
ELF/DWARF2_IAR ELF/DWARF?2 format file (When Using IAR toolchain)
ELF/DWARF2_TASKING ELF/DWARF?2 format file (When Using Tasking toolchain)
ELF/DWARF2_KPIT ELF/DWARF?2 format file (When Using KPIT toolchain)

This debugger does not support the object formats, which are not shown in the drop down list.
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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 x|

Offset:  [00000000 -] oK |
Eormat  |IEEEG95_ REMESAS -] Cancel |

Filename: |D:¥HEW4¥SampIES¥M1ﬁG¥demn.x3El | 3 | Browze. . |
Accezs gize I‘I vI

[~ Download debue information anly

[~ Berform memary werify during download

[~ Download automatically on tareet connection

- 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.

ATTENTION
"Offset", "Access size" and "Perform memory verify during download" is ignored. The offset is always set to 0, the
access size is always set to 1 and the verification does not work.
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4.3 Starting the Debugger

The debugging can be started by connecting with an emulator.

4.3.1 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.

D efaults ezsion

After the session name is selected, the dialog box for setting the debugger is displayed and the emulator will be
connected.
When the dialog box is not displayed, select [Connect] from the [Debug] menu.

b 108 2()

4.3.2 Ending the Emulator

The emulator can be exited by using the following methods:

1.  Selecting the “Disconnect”
Select [Disconnect] from the [Debug] menu.

I=
1=
100
Ir

2.  Selecting the "DefaultSession"
Select the "DefaultSession" in the list box that was used at the time of emulator connection.

3.  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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Chapter 5 Setup the Debugger

5.1 Init Dialog

5. Setup the Debugger

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.

Init {(R32C/ 100 E30A Emulator)

MCL Debugginglnfurmatiunl Emulatu:url Script I b ode I

MCL: R5FE4213 E 304 meu

X

Sernal Mo E304: SAKOO93 j

[~ Debug the program rewriting internal flash memony.

[ Use ECC for E2 Data Flash.

“Wwhork Area For Monitor Program
First Address: 00 20 00

Specify the address that doesn't overlap with the
interruption stack area and the target area of Db,

] | Carnicel Help

[ Do not show this dislog box again.

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 R32C
MCU exist
Debugging Information exist
Emulator exist
Script exist
Debugging Mode exist
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You can open the Init dialog using either one of the following methods:
e  After the debugger gets started, select Menu - [Setup] -> [Emulator] -> [System...].
e  Start Debugger while holding down the Ctrl key.

5.1.1 MCU Tab

The specified content becomes effective when the next being start.

MCL: R5FE4213 E304 mou

Serial Mo E 304 Bak0033 j

[™ Debug the program rewriting intemal flash memary.

[T Use ECC for E2 D ata Flazh.

“Wwhark Area For Manitor Program
First &ddress: 00) 20 00

Specify the addrezs that doesn't overlap with the
interruption stack area and the target area of D4,

5.1.1.1 Specifying the MCU file

MCL:  M30626.MCU Refer.. |

Click the "Refer" button.
The File Selection dialog is opened. Specify the corresponding MCU file.
e An MCU file contains the information specific to the target MCU.
e The specified MCU file is displayed in the MCU area of the MCU tab.

5.1.1.2 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.

e Refer to "5.2.1 Setting of the USB Interface"

5.1.1.8 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 Debug the program rewriting intermal flash memaory.

Select the above check box when you are debugging the target system that uses CPU rewrite mode.
This specification can only be set or changed when you start the debugger.
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Supplementary explanation
When debugging in CPU rewrite mode is enabled, the following limitations apply:
e No software breaks can be set in the internal ROM area.

5.1.1.4 Choosing to use or not to use ECC in the E2 Data Flash
Specify whether or not you want to use ECC in the E2 Data Flash. (By default, ECC is unused.)

[T Use ECEC for E2 D ata Flazh.

Select the above check box when you use ECC in the E2 Data Flash.
This specification can only be set or changed when you start the debugger.
This setting is invalid for MCU that doesn't support the E2 Data Flash.

5.1.1.5 Specifying the Start Address of the Debug Monitor Program

Specify the start address of the area (MCU's internal RAM area) to be used by the debug monitor program.

Wwhork Area For Monitor Program
First Address: 00) 20 00

Specify the address that doesn't overlap with the
interruption stack area and the target area of Dk,

The debug monitor program will use 1.2K bytes of area beginning with the specified start address.
Although no particular considerations need to be taken for it because the memory contents are saved in advance,
the following precautions should be observed.
o  Only the start address consisting of 00xx00 (xx = arbitrary) can be set. By default, the address 002000 is set.
e No areas that overlap the stack or the target area of DMA can be specified.
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5.1.2 Debugging Information Tab

The specified content becomes effective when the next being start.

Compiler: I MCT O0ws, j

Object Format  [IEEE-£95 R

" Dizplay the inztruction format zpecifier in
dizaszembly

Alwayps treat variables of enumerator
twpe with unknown size as 1 byte.

5.1.2.1 display the compiler used and its object format

Display the compiler used and its object file format.

Compiler: I MCT O j

Object Farmat:  |IEEE-£55 =l

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

5.1.2.2 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.

The specified content becomes effective when the next being download.

¢  On-memory method
Debugging information is stored in the internal memory of your computer.
Usually, select this method.

e 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 faster.
This method is suitable when it takes so long time to download the debugging information, because
the PC has less memory against the load module file size.

Notes

e If the 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.

e 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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5.1.2.8 Specify whether to display the instruction format specifier

Specify whether to display the instruction format specifier in the disassembled display.

v Dizplay the instruction format zpecifier in
dizazzembly

Select the above check box when you display the instruction format specifier.
This specification can only be set or changed when you start the debugger.

5.1.2.4 To treat size of enumeration type as 1 byte

You can specify whether your debugger treat all sizes of enumeration types whose size is unknown in the
debugging information as 1 byte. For reducing memory consumption, NC30, NC308 and NC100 have an option to
treat the sizes of enumerator types as 1 byte and not as same size of 'int'. Note that NC30, NC308 and NC100 don't
output the sizes of enumerator types in debugging information and debuggers consider the size as same size of 'int'.
Therefore you may not correctly refer the values of enumeration types in the target programs which were compiled
with the above option. This function is for resolving the above issue. See the users' manual of each compiler for
details of the above option

Always treat variables of enumerator
twpe with unknown zize az 1 byte,

Check the above check box if you would like to treat all sizes of enumeration types as 1 byte. It is necessary to load
the debugging information again in order to reflect this setting.
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5.1.3 Emulator Tab

— Clock
#in
i Generated
I'I G ||:|
: L " Intemal

PLL:|128 . |o000 MMz EEH:DHIW

— Data acquizition interval in MCL running state (1 - 1000 me——

I5 m

™ Do not communicate with MCL whils target iz executing,

5.1.3.1 Specify the Target Clock

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

Clock.
#in

|1E . |D bHz

f* Generated
i~ Internal

Select the option "Generated" if the frequency you have set should be set for the clock internally generated by the
emulator (user-defined clock), or select "Internal" if said frequency should be set for the internal clock.

No matter whether you set the user-defined clock or the internal clock, be sure to enter the frequency to be used in
the frequency input text box. (By default, no values are set.)

e The user-defined clock in the debugger can be input in the range 1.0000 MHz to 99.9999 MHz in 0.0001 MHz
increments.

e The value in the frequency input text box can only be set or altered at debugger startup.

e The debugger cannot be started unless any value is set in the frequency input text box.

5.1.3.2 Setting of PLL circuit

Enter the frequency of the internal PLL of the target MCU.
Enter the value of the internal clock control register of the target MCU.

PLL;|128 . |0000  pHz I:I:FE:EIH|1F
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5.1.3.3 Specifying Memory Data Acquisition Intervals during Target Program Execution

While the target program is running, specify a memory data acquisition interval in ms units at which intervals you
want memory data to be acquired one byte or word at a time by the RAM monitor function. The default interval
time is 5 ms. The interval time specified here differs from the display update interval (sampling period) that you
set in each window that supports the RAM monitor.

I5 m

|'Data acquizition interval in MCU running state [1 - 100] me——

5.1.3.4 Choosing to communicate or not to communicate with MCU while executing target program

Please specify whether to communicate with MCU while executing the target program.

[T Do not communicate with MCU while target iz executing.

Select the above check box when not communicating with MCU.
The communication fault occurs if it communicates with MCU while executing the WAIT/STOP instruction. In this
case, please set not to communicate with MCU.
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5.1.4 Script Tab

The specified content becomes effective when the next being start.

Init File: | Refer.. |

5.1.4.1 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.
Init File: | Refer.. |

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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5.1.5 Debugging Mode Tab

b ade: Trace ;I
— Dowrload to Flash ROM Area
[~ Enable Yerification

—writer Mode
File Mame:

] Addl..

Hemaove...
.
: _"I_I
¥ | Enable Yerification and Checksum
5.1.5.1 Selecting of the Debugging Mode
Select the debugging mode of the emulator debugger.
bade: Trace j

e The trace mode is the mode to use the trace function.

e The time measurement mode is the mode to use the time measurement function.
e The RAM monitor mode is the mode to use the RAM monitor function.

e The writer mode is the mode to use the emulator as a writer of the flash ROM.

The function of the mode except for the chosen mode can't be used.
The following shows the debugging function that can be used in each mode.

Debugging function
Mode Break Trace Time measurement RAM
monitor
Execution | Data Address Data Execution | Interval
PC access Area compare time time
Trace : Yes Yes No No Yes No No No
Trace priority
Trace : Yes Yes No Yes Yes No No No
MCU execution
priority
Time Yes Yes No No No Yes Yes No
measurement
RAM monitor Yes Yes Yes No No No No Yes
Writer No No No No No No No No
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5.1.5.2 Setting of Download to Flash ROM Area

When downloading the target program, specify whether or not to verify in the flash ROM area.
To use the verify function, select the "Enable Verification" check box.

Dowrload to Flash BOKM Area
’7 [ Enable Yerification

5.1.5.3 Specifying Writer Mode

Specify writer mode when the emulator needs to be used as a flash ROM writer. The target program cannot be
debugged in writer mode.

To specify writer mode, select the the load module file you want to download.

To select a file, click the Add button and select one in the ensuing dialog box. The selected file is listed in the file
name column of the dialog box. Multiple files can be selected.

To delete a file from the list, select the file you want to delete and click the Remove button.

To use the verify and checksum functions, select the "Enable Verification and Checksum" check box.

The ID code is written into the flash memory only when the program was downloaded in writer mode.

Writer Mode

File Mame: :I fudd..
Remove..

Werity

LI—I LIJ r CheckSum

When the write operation is completed, restart or quit the emulator debugger.

ATTENTION

e  Only when writer mode is selected in the Debugging Mode, writer function can be used.
e  When operating in other than the writer mode, no ID code is written into the flash memory even
when the program is downloaded. In that case, an ID code consisting entirely of FFh is assumed.
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5.2 Setting of the Communication Interface

5.2.1 Setting of the USB Interface

USB communication uses the personal computer's USB interface. It is compliant with USB 2.0.
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 "3.3.1.1 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 Mo E304DEEUG |
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5.3 Setup the Debugger for R32C

5.3.1 Emem Dialog

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

emem x|

Internal flazh memaony ovenarite | External flazh memory I Ext Part I

— Flazh ROk Block,

00060000 - OODBOFFF &
00081000 - 00061FFF
FFF20000 - FFFSFFFF Select Al |
FFF30000 - FFFSFFFF

FFFA0000 - FFFAFFFF |
FFFEOOOO - FFFEFFFF
FFFCOO00 - FFFCFFFF —

FFFDO0O0 - FFFDFFFF

FFFEQ0OO0 - FFFETFFF
FEFFQnNN . FFEEFFEFE ;I

Clear Al

1000000000

[~ EZ2DataFlash iz not erazed on download

The zelected blacks are over-witten [not erazed]
on download.

(] 4 I Cancel Help

[~ Dionot show this dislog box again.

Tab Name Contents

Internal flash memory overwrite Specify whether or not to clear the contents of the MCU's internal
flash ROM.

External flash memory Register the external flash memory information.

Ext Port Specify whether or not to invalidate reset of the target.

You can open the Emem dialog using either one of the following methods:
o After the debugger gets started, select Menu - [Setup] -> [Emulator] -> [Target...].
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5.3.1.1 Internal flash memory overwrite Tab

The specified content becomes effective when the next being start.

— Flazh RO Black

OOaE1 000
FFF0000
FFF30000
FFF&0000

FFFCOO00

1000000000

an download.

000BO000 -
- O0DETFFF

- FFFSFFFF Select Al |
- FFFSFFFF

. FFFAFFFF Clear &l |
FFFEOO00 -
- FFFCFFFF —

FFFDO000 -

FFFEOOOO -
FEFE2nnn .

[ E2 Data Flash iz not erased on download

The zelected blacks are over-writken [not erazed)

O0OEOFFF =

FFFBFFFF

FFFDFFFF

FFFE7FFF
FEFFFFFE ;I

63111  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.

FFF30000
FFF&0000

1Oo00oO0oooo

EEEE QNN

Q00s0000 -
Q001000 -
FFF20000 -
- FFF3FFFF

- FFEAFFFE Clear Al |
FFFEOOOO -
FFFCOO0O -

FFFDO000 -

FFFEOQOO -
. EEFEFFEE LI

DOORQFFF - &

00061 FFF
Select 4l |
FFFEFFFF =

FFFBFFFF
FFFCFFFF —
FFFDFFFF
FFFE7FFF

The MCU's internal flash ROM is displayed block by block in the list view.
e 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.
e The blocks whose check marks are turned off have their flash contents cleared when downloading.
e  Pressing the Select All button keeps all blocks from being cleared when downloading.
e  Pressing the Clear All button clears all blocks when downloading.

83112  Setting to clear the E2 Data Flash

Specify whether or not to clear the contents of the E2 Data Flash when downloading the target program or data.

[~ E2Data Flash iz not erazed on download

Select the above check box when you do not clear the content of the E2 Data Flash when downloading.
The memory contents in places not overwritten by downloading remain intact.
This setting is invalid for MCU that doesn't support the E2 Data Flash.
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5.3.1.2 External flash memory Tab

The specified content becomes effective when the next being start.

— Flazh mermory

Address | USDFile | USD File Path
FEOOOOOO - FEFFFFFF  ExtFlashusd  C:ADatayExtFl:

[etal.. |

83121  HRegistering Information on External Flash Memory

The [External flash memory] tab of the [Emem] dialog box allows you to register information on external flash
memory (that is, flash memory connected to the external-bus address space of the MCU). This registration is
necessary when you wish to download a program to external flash memory.

External flash memory is not recognized until its USD file (which defines how the external flash memory is
connected to the user system, etc.) is added to the [External flash memory] tab of the [Emem] dialog box.

Clicking on the [Add...] button opens a dialog box in which you can select USD files. When a USD file is selected,
information from the file is displayed in the [Flash memory] section of the [External flash memory] tab.

Up to four USD files can be added. To create USD files, use the External Flash Definition Editor. For details on
how to create USD files, refer to the user’s manual for the External Flash Definition Editor, which is available at
http://www.renesas.com/efe.

63122  Deleting Information on the External Flash Memory
Select the USD file that you wish to delete and click on the [Remove] button.
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831283  Detail Setting of the External Flash Memory

Select external flash memory information from the flash memory list and click the [Detail Setting] button or
double-click external flash memory information. The [External flash memory detail setting] dialog box will be
displayed.

In the [External flash memory detail setting] dialog box, make detail settings for each sector (block) of the external
flash memory.

External flash memory detail setking X|

Dvenarite | Address | D ownload |
Co-22 FEOQOOOO - FEQOFFFFF - Enabled
23-328  FE100000- FETFFFFF  Enabled
[J39-269 FE200000 - FEFFFFFF  Enabled

—Area
Address: IFEDDEIEIEIEI . IFEOFFFEF
[ Owvenwite
[ Dizable download Set
[~ “white after all sectors are erased.
If enabled. download time will be longer.
OF. Cancel

Settings for all sectors defined in the selected USD file are automatically shown in the list. When a checkbox is
selected, the sector will be overwritten (merged) when the user program is downloaded. To alter the setting for one
sector, enter the new first and last address in the [Address] edit box and click on [Set]. If [Overwrite] is selected,
the selected sector will be overwritten without erasure when the user program is downloaded. If the [Disable
download] checkbox is checked, the selected sector is neither erased nor downloaded at download time. If [Write
after all sectors are erased.] is selected, all sectors will be erased when the user program is downloaded.
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5.3.1.3 Ext Port Tab

The specified content becomes effective when the next being start.

Setting of Extension Port

[ Dizable Reset of Target

Only when the Extention Port iz connected, pou
can gelect this function.

53131  Setting to extension port
Specify whether or not to invalidate reset of the target.

™ Disable Feset of Target

e If you want to invalidate reset of the target, select the check box shown above. When the extension
port is not connected, this function cannot be set.
e  When the extension port is connected, this function can be changed even after debugger start.
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6. Tutoral

6.1 Introduction

This section describes the main functions of this debugger by using a tutorial program. The tutorial programs are
installed to the directory ¥WorkSpace¥Tutorial of the drive you installed High-performance Embedded Workshop.
There are workspaces for each targets and each MCUs. Please select the corresponding one to your system, and
open the workspace file (*.hws) from the menu [Open Workspace...].

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:

e  The tutorial function generates random data to be sorted.

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

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

Note

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

Please follow these instructions:
6.2.1 Step1l : Starting the Debugger

6.2.1.1 Preparation before Use

To run the High-performance Embedded Workshop and connect the emulator, refer to "4 Preparation before Use ".

6.2.1.2 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 "5 Setup the Debugger ".

After the setup of a debugger, it will function as a debugger.
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6.2.2 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.

6.2.2.1 Checking the Operation of RAM

Select [Memory] from the [CPU] submenu of the [View] menu and enter the RAM address (Here, enter “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.)

Display Address Ii: 2| x|
Dizplay Address: [ -]
Scroll Start Address: 000000 =]
Scroll End Address:  [OFFFFF |

(0] 4 I Cancel I

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.

«# Memory [000400] o ] 1 |
|T||||||::::|1__EE*E§Z|’E&5&ﬁ|i.dmm|@

Address | Label | Rezister [ #0 41 +2 +3 +4 +5 45 47 48 43 44 4B 4C 40 HE 4F | ASCIT [
000400 00 00 00 00 0O 00 00 00 OO 00 00 00 OO 00 00 00 ...ooo.o..
000410 DF D5 FE OF 20 04 00 00 20 D04 00 00 00 03 00 00 .... ...
000420 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .eeueen..
000430 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .e.eeen..
000440 FF FF 23] FF FF FF FF FF FF FF FF FF FF FF FF FF ..f......
000450 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..eeen...
000460 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..evvn...
000470 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .eeueen..
000450 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .ecueen..
000490 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..eenn...
000440 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..eenn...
0004E0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..eevn...
0004L0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .eeueen..
000400 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......... -
KN »

Placing the mouse cursor on a point in the display of data in the [Memory] window and double-clicking allows the
values at that point to be changed.
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6.2.3 Step3 : Downloading the Tutorial Program

6.2.3.1 Downloading the Tutorial Program

Download the object program to be debugged. The download file and the address to be downloaded will depends on
the target mcu you uses. Please replace the screen image and addresses with corresponding one to your target mcu.
e The Debugger for M16C/R8C, M32C or R32C
Select [Download module] from [Tutorial.x30] under [Download modules].

El@ Tutorial

=-[E Tutorial

= 'a fzzembly source fils

------ . ncrt.a30
B- 'a G zource file
. =art.c
- ! Tutorialc
El'a Download modules

= 'a Dependenci
______ - [F] ne_defin Dawnload (Debug Data Onlyd

...... . et Ui lzrad

...... - [E] sorth

Download & MHew Module..

Bemove

Debue Settings..

Canfigure Wiew...

IT Allow Docking
Hide

Properties...
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6.2.3.2 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.

EI@ Tutorial ||
- I@ Tutorial -
E| a Azsembly source fils Line Sour... | 5. Source
P [£] ncrtn.a20 }i | [10]
ong a :
E‘ a G source file 15 =zt ruct Sample st:
! Sortc 16
L 17 woid main{void)
= E] annload modules 18 |F4214 .
L [}] Tutorialx30 - 00000000 19 |F4214 while (1 :"l{
5-£3 Dependencies 20 |F421E tutoriali):
= e IBE 21 |F4221 1
e nc_define.inc a9 [F4994 1
zect3linc 23
b zorth 24 woid tutorialivoid)
25 |F4224 i
2B long J;
27 int i;
28 ztruct Sample far ®p_sam:
29
a0 [F4227 p_zam= hst:
31 |[F4231 init{p_sam);:
a2
33 |F423D farf 1=0; i<10; i++ 3
1] |
N @ij l @ Te. J 1N I [ Test I «l#  Tutariale l

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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6.2.4 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.

6.2.4.1 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.

«* Tutorial.c ;IQIEI
Line Sour. | 5. Source

31 |F4231 init{p_sam);

a2 ZI

33 |F423D farf i=0; i<10; i++ )

34 |F4243 i = rand();

35 |F42h4 ifi) < nyf

36 |F42h1 b= -

a7

3% |F42R2 alil = i;

39

40 |F4276 | 4 sort{al;

41 |F427E chanzela);

42

43 |F4288 p_sam->z0=a[0];

44 |F424% p_sam-rs1=al1];

45 |F42aE p_sam-rs2=a[2];

46 |F42CH p_sam->s3=a[3]; hd
*| | |

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

breakpoint has been set.
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6.2.5 Step5 : Executing the Program

Execute the program as described in the following:
6.2.5.1 Resetting of CPU
To reset the CPU, select [Reset CPU] from the [Debug] menu, or click the [Reset CPU] button T on the toolbar.

6.2.5.2 Executing the Program

To execute the program, select [Go] from the [Debug] menu, or click the [Go] 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.

«it Tutorial.c i ;IEIEI
Bz
Line Sour. | 5. Source |

31 |F4231 init{p_sam);

3z ZI

33 |F423D for( i=0; i<10; i++ 3

24 |F4248 i = rand():

35 |F42h4 ifi) < nyf

36 |F42h19 = -1

a7 !

3% |F42R2 alil = i;

39 !

a0 |F4276 | & zort{al;

41 |F427E changelal;

42

43 |F4246 p_sam-rs0=a[0];

44 |[F429%1 p_sam-rsl=al1];

45 |F42AE p_sam-rz?=a[2];

46 |F42CH p_sam-»s3=a[3]; il
< | '

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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6.2.5.3 Reviewing Cause of the Break

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

Hoioralar |22 |2 |Ed|?

Connected
Cause of break: 3/W break

E! I :I;. Build }-. Debug ;{. Find in Files }-.. Macro h Tast }H. Version Control {‘

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.

ot Status

Item Status |
Connected to MigC RESC PC7E501 Emulator

CPU Mi6C

Fun Status Ready

cCause of last break 34W hreak

Fun time count 00 h 00 m 00 sec 001 msec 991 usec

A FIS Mernory PIatfurm;’{Exrentsf

Please refer to "11 Display the Cause of the Program Stoppage " about the notation of a break factor.
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6.2.6 Step6 : Reviewing Breakpoints

The user can see all the breakpoints set in the program in the [Breakpoints] dialog box.

6.2.6.1 Reviewing Breakpoints

Push the key Ctrl+B, and the [Breakpoints] dialog box will be displayed.

Breakpoints

- Line 40

2|
Cancel |
Edit Code |
Eemove |
Femove &l |

This window allows the user to delete, enable, or disable breakpoints.
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6.2.7 Step7 : Viewing Register

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

6.2.7.1 Viewing Register

Select [Registers] from the [CPU] submenu of the [View] menu. The [Register] window is displayed.
The figure below shows a Register window of the debugger for M16C/R8C.

0 BAMK - Register k|

N... Value R..

RO ooz 4 Hex
Rl OFoo Hex
RZ oooo Hex
2K oooo Hex
20 OBEG Hex
Al oooo Hex
FE o7ia Hex
T3P 0OeCZ Hex
IZp 0aZ0 Hex
P OFO0ZEF Hex
SE o400 Hex
INTE OFFDOO Hex

15| u| 2] o] 8| 5| 2| 2] <]
0 10000101

6.2.7.2 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 b 21x]
Walue :
Radix :  [Hex [
Set Az I'u'l.l'nale Register j
oK I Cancel I
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6.2.8 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.

6.2.8.1 Viewing Memory

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

Select [ASM Watch] from the [Symbol] submenu of the [View] menu, open the [ASM Watch] 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.

Addreszs: |_m3ize| LI

Size: [iord =l

Radix: * Hex (" Dec " Bin

(0] 4 I Cancel

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

«& ASMWatch ' oy ] [

e X R F 20k |g

Address:Bit I Expression I Fize I Radix I Data I
oaoc41c __msize Word Hex 03040
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6.2.9 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.

6.2.9.1 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.

X R4 62w | @&

Watch | Lacal | File Local | Glabal |
Name | Value | Addre=s | Scope |
+(signed long [10]) a 200414 [Zmto]

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

X R4 62w | @&

Watch | Lacal | File Local | Glabal |

Name |Value |Address |Scnpe |
—{signed long [10]) a 200414 [Zmto]

(signed long} (a) [0] 16E3E8 200414

(zigned long) (2) [1] 5758 Q00418

{signed long)} (a) [2] 10113 a004lc

(signed long} (a)[3] 17313 200420

(signed long} (a)[4] 31031 a004z4

(2igned long) (a) [5] 3627 Q00428

{signed long) (a) [e6] 23010 Q0042C

(signed long} (a)[7] 7418 200430

(signed long} (a) [8] 16212 200434

(zigned long) (2) [9] 40B& Q00438
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6.2.9.2 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 1.

Add new watch point

x]
oox KB F bz | BB
atch | Local | File Local | Giobal |
Name Value | Addre=ss | Scope |
+(signed long [10]) a 200414 [Zmto]
{2igned int) i 10 J00R62 [Bmato
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6.2.10 Step10 : Stepping Through a Program

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

1. SteplIn
Executes each statement, including statements within functions(subroutines).
2. Step Out

Steps out of a function(subroutine), and stops at the statement following the statement in the program that
called the function(subroutine).

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

Steps the specified times repeatedly at a specified rate.

6.2.10.1 Executing [Step In] Command

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

A
To step through the sort function, select [Step In] from the [Debug] menu, or click the [Step In] button & on
the toolbar.
The PC cursor moves to the first statement of the sort function in the [Editor(Source)] window.
- sort.c - O] x|
IEfsll=]
Line Sour. | 5. Source |
1% |F40E7 p_sam-»=7 = 0 j
13 [FA0CF p_sam-»zd = 0; -
20 |FA0E? p_zam-»=z3 = 0:
21 |(F40FF !
22
21 sort{laonz #a)
24 |F4102 | 2|1
25 long t;
25 int i, i, k. zap:
27
28 (F4108 gap = b1
29 (Fa1nB whilel gap » 0 3
an (Fa4114 for{ k=03 kigap: k++i{
31 (F4121 forl izktzap: i<10: i=itgap )1
22 |F4131 for(j=i-gap; j»=k: j=ji-zapl{
33 [F4140 iflalilrali+zapl i
34 |Fale! Veally -
4| | M 4
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6.2.10.2 Executing [Step Out] Command

The [Step Out] command steps out of the called function(subroutine) and stops at the next statement of the calling

statement in the main function.

i

To step out of the sort function, select [Step Out] from the [Debug] menu, or click the [Step Out] button { on

the toolbar.

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

- Tutorial.c ;IEIEI
Line Sour. | 5. Source |

29

30 |F4227 p_sam= &st; ZI

31 |F4231 initip_sam);

32

33 |F423D farf i=07 i<10; i++ )

34 |F4243 i = rand();

35 |F42h4 ifi) < 0y

36 |F42h1 = -i;

a7

38 |F4262 alil = i;

34

40 |F4276 | 4 sort (al:

41 |F427E| c» chanzelal;

47

43 |F4248 p_zam->=s0=a[0];

44 |F424% p_zam-rs1=al1];

4 |FazeE P_sen->s2=al2]: -
1] | M 4

Note

It takes time to execute this function. When the calling source is clarified, use [Go To Cursor].
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6.2.10.3 Executing [Step Over] Command

The [Step Over] command executes a function (subroutine) 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 [Debug] menu, or

, [T
click the [Step Over] button on the toolbar.
The PC cursor moves to the next position of a change function.

« Tutorial.c . -0 x|
Line Sour. | 5. Source |

29

an (Faz27 p_zams kst j

31 |[F4231 initip_sam):

3z

33 |F423D forf i=0; i<10; i++ )

34 |F42438 i = rand():

35 |F4254 ifi) < 0y

36 |F4259 I = -i;

37 !

38 |F4262 alil = i;

39 }

A0 (FA4276 | i sort{al;

41 |F427E changelal;

42

43 |F4288 | | p_zam->s0=al[0];

44 |[F42918 p_=am-rsl=a[1];

s |Fazae| | ean-dszmals -
J | M o4
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6.2.11 Stepl11 : Forced Breaking of Program Executions

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

6.2.11.1 Forced Breaking of Program Executions

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

or the [Halt] button on the toolbar.
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6.2.12 Step12 : Displaying Local Variables

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

6.2.12.1 Displaying Local Variables

For example, we will examine the local variables in the tutorial function, which declares three local variables: i, j,

and p_sam.

Select [C Watch] from the [Symbol]l submenu of the [View] menu. The [C Watch] window is displayed. By default,
[C watch] window has four tabs as following:
e [Watch] tab
Only the variable which the user registered is displayed.
o [Locall tab
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 change.
e [File Local] tab
All the file local variables of the file scope in which the PC exists are displayed. If a file scope is
changed by program execution, the contents of the [File Locall tab will also change.
o [Globall tab
All the global variables currently used by the downloaded program are displayed.

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

nox K| g 5 2| B |

Watch Local | File Lacal | Giobal |

Name |‘.-'a_'|.'.1E Zddres=s |
(signed int) i 10 Q00Re2
(signed long} J 260924 QO00RSR

+(struct Sample *) p sam Ox43cC 000RSE

Double-click the mark '+ at the left side of pointer p_sam in the [Locals] window to display the structure *(p_sam).
When the user refers to the members of the structure at the end of the Tutorial function, it is clarified that random

data is sorted in descending order.
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6.2.13 Step13 : Stack Trace Function

The debugger 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.

6.2.13.1 Reference the function call status

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

wt sort.c f -0 x|

Line Sour. | 5. Source

Py

23 zort{long #a) ZI
24 |F410¢2 {

25 long t;

26 int i, j. k., gap:

27

28 |F4108 zap = Bb:

29 |FA10B whilel gap » 0 1

a0 (F4114 for{ k=0:; k<gap; k++i{

31 (F4121 forl izktgap: (<107 i=itgap

a7 [Fa1ad for(izi-gap: j»=k: j=i-gzap){

33 [F4140 | 49 if(alilralitgap] il

34 F4161 | t = alil;

35 |F4170 alil = alit+zapl;

45 |F4184 alitzap] = t;

37 h

318 elze -

- I ' 2

N

To executes the user program from the reset vector address, select [Reset Go] from the [Debugl] menu, or click the

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

on the toolbar.

StackTrace
Find | Name Value |
F sort [ OF4140 ]
F tutorial { 0F4zZ78 ]
F main I OF421E ]

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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6.2.14 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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R32C/100 E30A Emulator Debugger

Chapter 7 Windows/Dialogs

The window of this debugger is shown below.

Windows/Dialogs

Window Name View Menu

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

ASM Watch Window [View]->[Symboll->[ASMWatchl]

C Watch Window [View]->[Symboll->[CWatchl]

Script Window [View]->[Scriptl

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

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

Time Measurement Window [View]->[Trace]->[Time Measure]

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

GUI I/O Window [View]->[Graphicl->[GUI 1/0]

MR Window [View]->[RTOS]->[MR]

MR Trace Window [View]->[RTOS]->[MR Trace]

MR Analyze Window [View]->[RTOS]->[MR Analyze]

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

main part.

e Differences Window
e  Map Window

¢ Command Line Window
e Workspace Window

e  Output Window

e Disassembly Window
e Memory Window

e O Window

e  Status Window

o  Register Window

e Image Window

o  Waveform Window

e 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 displayed contents are updated at given intervals while running the target program.

w# Memaory [_pool] - 10| x|
Cronomm oz 510:1082”]&53,;,; a a6 .32 | &

fddress | || Label || Rezister + 2 43 4 45 46 47 48 43 +h 4B 0 +0 +E  +f]] |-
o400 |_poal [SE] i} UU 00 00 00 Q0 00 00 00 00 OO 0O Q0 00O 00 00

0on410 42 00 00 00 0O 0O 0D 00 00 OO0 41 0&% 0D 00 41 0K

0on4z0 00 00 00 03 00 00 41 4% 44 43 44 46 48 47 48 43

00n430 44 04 B4 BE B3 T3 20 B Y3 20 74 BR T3 T4 ZE 0K

00n440 0o 00 00 0O 0O 0O 00 OO 00 OO 0O 00 00 0O 00 o0

000450 0o 00 00 00 0O 00 00 0O 00 0O 0O 00 00 00 00 o0

000460 0o 00 00 00 00 00 0D 00 00 00 D0 o000 0000

o4z oo 0o o0 QOO0 00 00 00 0O 00 00 Qo0 00 00 00 00

oondgn oo 0o o0 QOO0 00 00 00 0O 00 00 Qo0 00 00 00 00

e oo 0o o0 QOO0 00 00 00 0O 00 00 Qo0 00 00 00 00

[ ET] oo 0o o0 QOO0 00 00 00 0O 00 00 Qo0 00 00 00 00

000480 0o 00 00 0O 0O 0O 00 OO 00 OO 0O 00 00 0O 00 o0 LI
Address Lahel Register Data Code

e This system has 1 Kbytes of RAM monitor area which can be located in any contiguous address
location or in 64 separate blocks comprised of 16 bytes each.

e 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.

e 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.

ATTENTION

e The interval time at which intervals the display is updated may be longer than the specified interval
depending on the operating condition (shown below).
- Host machine performance/load condition
- Communication interface
- 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 menus that can be brought up by right-clicking in the window.

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 1byte 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.
SJIIS 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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7.1.2 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.

Il RAM Monitor Area Setting o ] S

—Current fezigned Area

Start | 5i.. | frea | fidd...
A N Remave
ooi400 2 ooi400 - o014 F Retmove All

Wiewy |
57 blocks @12 bytes) are available.
<1 block =16 bytes>

[+ Event EB iz azzineed to RAM monitor. Save.. Load... Ciloze

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

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

e  The start address can be specified in 0x10 byte units.
If you specify a non-aligned address value, it is rounded off to the nearest address value in 0x10 byte
units before being set.

e  Specify the size of the RAM monitor area by a number of blocks.
For the E30A, one block is 16 bytes in size. Up to 64 blocks can be specified.

¢  RAM monitor areas can be added until the total number of blocks used reaches 64.
(The number of blocks (and the size) that are currently available to use are displayed below the list.)
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7.1.2.1 Changing the RAM Monitor Area

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

Start:  [400 =]

Size: 4 = blocks

frea: 000400 - O0O7FF

Cancel |

e 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 | fwea Start | Size | Area
= [ ooD40o =i 000400 000400 - o0,
T 3 nonoon -« 00000 001000 - 001z
Changing the address Changing the swe

7.1.2.2 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.

7.1.2.3 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.

7.1.2.4 Setting the RAM monitor event

To set the RAM monitor event, select the below check box.

[v Ewent ES iz assinged to RAM maonitor.

The RAM monitor event is set to the event E5.
Please note that the RAM monitor function doesn't operate when the RAM monitor event is not set.
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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

memeox B/ 2 0l &

fddrezziRit Expression Zize Radix [ata

naonnn __RUNt =l Byte He:x: n4

N806EE _Buf T=ki+1 Byte He:x n4

84620 _ Dbg_cnt Byte He:x n4

0103CE: 4 __Dbz_mode? Byte Bit 1
Address/Bit Mo Data Length Data

Expression Fadix

e The addresses to be registered are called the "watchpoints." One of the following can be registered:
- Address (can be specified using a symbol)

- Address + Bit number
- Bit symbol

o The registered watchpoints are saved in the debugger when the ASM watch window is closed and are
automatically registered when the window is reopened.
e If symbols or bit symbols are specified for the watchpoints, the watchpoint addresses are
recalculated when downloading the target program.

e The invalid watchpoints are marked by "-<not active>-" when displayed on the screen.

e The order in which the watchpoints are listed can be changed by a drag-and-drop operation.
e The watchpoint expressions, sizes, radixes and datas can be changed by in-place editing.

ATTENTION

e The RAM monitor function of this debugger is realized with memory dump. Real-time capability is
impaired when this function is used.

e The background color by the access attribute cannot be changed.
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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.

Chiilatch #l
X E 26 2w |E S . |
Watch | Local | File Local Glabal |
Narme | Value Address |;
—-[struct tag s *) p=s O=x1 ooo410

+(struct tag s | *(ps) aooool
(signed short) global short 0 ooo41z
(signed long) gleobal long -1 ooo414
—[signed int [3][3]} global array 15 aoo41a
—[signed int [3]) (global array) [0] 15 aoo41a
(signed int) [(global array)[0])[0] 15 aoo418
(signed int) [(gleokhal array)[0])[1] 2649 ooo41a
(signed int) [[(global array) [0])[Z2] O aoo41ie |-
(signed int) [(glohal array) [0])[3] 2645 Q0041E
(signed int) [(global array)[0])[4] O aoo4zo
+(signed int [5]} (glokal array) [1] Tea Q00422
+{signed int [51) (global arrav)[2] 3842 00oD4ze [

e  Variables can be inspected by scope (local, file local or global).
e The display is automatically updated at the same time the PC value changes.
e Variable values can be changed.
e The display radix can be changed for each variable individually.
- The initial display radix can be changed.
- Leading-zero suppression is selectable in hexadecimal display.
e Any variable can be registered to the Watch tab, so that it will be displayed at all times:
- The registered content is saved for each project separately.
- If two or more of the C watch window are opened at the same time, the registered.
- The reference scope of the variable is selectable from current scope, global scope and each file's scopes.
o The C watchpoints can be registered to separate destinations by adding Watch tabs.
e  Variables can be registered from another window or editor by a drag-and-drop operation.
o The C watchpoints can be sorted by name or by address.
e The RAM monitor can be allocated to the address of specified variable
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ATTENTION

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

- Register variables
- 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 variables, which are changed in RAM monitor function, are global variables and file local
variables only.

The RAM monitor function of this debugger is realized with memory dump. Real-time capability is
impaired when this function is used.

The background color by the access attribute cannot be changed.

About more information for C variables, please refer to "12.1.3 Get or set C variables"
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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.
Remove All Remove all C watchpoints.
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).

Set initial... Set initial radix.
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.

Zero suppress in Hex display

Suppress zero in Hex display.

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 monitor function.
Sampling Period... Set RAM monitor sampling period.
Arrange a RAM monitor | Arrange a RAM monitor area around this variable.
area around this variable
Start Recording... Start to record the updated values.
Stop Recording Stop recording the updated values.

Add New Tab... Add new tab.

Remove Tab Remove the selected tab.

Copy Copy the selected item to the clipboard.

Copy All Copy the all items in the sheet to the clipboard.

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.
Toolkbar
PPEFEREER O N

Seript: Scrpt File Mame Loe: Log File Mame

agzenble _main
SDDRESE>  LABEL FROGRAK
F0042  _main:
M

Execution Result Arsa

4 | 2

assemble _main ;I
Command History Area

4| E

Enter Gommand: Command Input Area

e 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.

e  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.

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

e 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.
Copy Copy the selection and put it on the Clipboard.
Paste Insert Clipboard contents.
Cut Cut the selection and put it on the Clipboard.
Delete Erase the selection.
Undo Undo the last action.
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/W 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 5" Break Points

load. |  Save. | |

i+ Address: |

" Filename: [

Line: [

S/W Break Point:

OF000D
OF00C2 [

OF012C [ 22] LOCAL.C

Display Break Points

36] GLOBAL.C

Delete All

Al Enable

Al Disable

Operation Buttons to Break Points

If you 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.

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 "12.1.2
Area where software breakpoint can be set" for details.

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.)

- Sample .o
= &l
EE ]
40| fo03a =0 j
41| foo3d while(1) {
42 | food far {1 = 07 0 < DATA_SIZE ; i++) {
43 | fi0dc datal[i]++;
44| fi05c || 4 datali+1]++;
45 | fODBS data[i+2]44; J
45 | fO07h data[i+3]++;
4 " }
48 | foog? sub();
43 | fO08a
A0 fO08c h
i1
52 hd
kI ol

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 Event Setting Window

The Event Setting window is used to set break events, trace events, time measurement events, and RAM monitor

event.
Selecting the effective events Current event list
Setting modification flag
I Evenl: Setting * =0} x|
- EvelR Status
EVENT | ADDRESS | ACTION | ACCESS | RANGE | sQU | DATA | MasKk |
Oeo 00000000 BREAFK. EXECUTION [addi]) == 00000000
e Q0000000 BREAK EXECUTION ([2dds] == 00000000
ez | ooOODODD — BREAK EXECUTION  [addy] == 00000000
Oe3 | 00000000  BREAK EXECUTION  [addy] == 00000000
Ces4 | 00000000  BREAK EXECUTION (addr) == 00000000
CJes | 00000000  BREAK EXECUTION  [addr] == 00000000
~ Trace Area ||~ EventES
IEHEAK EI ‘ I Assigrito RAM mordor
: Emﬁm Time Measue——
~ lrace Mode W Do Messx
LAY ERSLNE
IMCLI execution pricrity E‘ -
| Sequential Break Setling &
Kind of Trace : Branch/Data Access :
Swmd...l
Color.... I Reset I Save... l Load... | Set I Close |
1
Setting of trace area \ Setting of RAM monitor event Setting of sequential condition
Setting of trace mode Setting of execution time measurement
e 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.
e A total of 8 events comprised of break events, trace events, and interval time measurement events
can be used. The combinatorial conditions of events are as follows:
— Trace when one of the valid events is established. (OR condition)
— Events occur in a specified order. (Sequential condition)
ATTENTION
e To change an already set event to another event, clear the currently set event in the EVENT area
first before setting a new event.
e The combinatorial event condition of Sequential can be specified for only break events.
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7.6.1 Specify the Event

To set events, double-click in the event setting area of the Event Setting Window. This opens an event setting

dialog box.
The type of event you specify can be changed by altering Event Type in this dialog box.

Event Twpe: |Elreak ;I

Break F'.-I;i.me Meazurement

{ Range: : [faddr} == Address1

If you set events in the Set Event Status dialog box, they will be set as unused events. Unused events are searched
in the order shown below.

E7->E6->E3->E2->El1->E5->E4 ->E0

The events EO and E4 and the event E5 are assigned lower priorities because the former are special events for
specifying the trace or the start and end of time measurement, and the latter is a data comparison break event or
the RAM monitor event.

You also can set events directly in the event setting area of the Event Setting Window. Select the line for the event
you want to set and then click on a condition to select.

— Event Status

| EVENT | ADDRESS | AGTION | ACCESS | RANGE [ | DATA | MASK |
[JE0 00000000 BREAK EXECUTIC =] (addr} == 00000000

[JE1 00000000  BREAK Wl (addr} == 00000000 -

[JEz 00000000  EBREAK {addr} == 00000000 -

[JEz 00000000  BREAK {addr? == 00000000 -

[JE4 O0O0ODOO0 — BREAK {addr? == 00000000 -

[JE5 00000000 — BREAK EXECUTION {addr) == 00000000 -

ES 00000000  TRAGE PICKUP  BRANCH 00000000 <= faddrd -

[FIE?  FFFFFFFF  TRAGCE PICKUP  BRAMCH  (addr) <= FFFFFF. -

The following can be set up as a condition of each event.
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7.6.1.1 Select the access condition

Select the access condition for an event to occur. Use the ACCESS area of the Event Setting Window to make this

selection.

ACCESS Condition Content

EXECUTION Instruction Execution
BRANCH Branch

READ Data Read

WRITE Data Write

R/W Data Read or Data Write

The ACCESS conditions that can be specified

for each event are listed below.

Event ACCESS Condition

EXECUTION |BRANCH |READ WRITE |R/'W
Break event Yes No Yes Yes Yes
Trace event(Trace pickup event) No Yes Yes Yes Yes
Trace event(Trace start event and Trace end|Yes No Yes Yes Yes
event)
Interval time measurement event No No Yes Yes Yes
RAM monitor event No No No No No

7.6.1.2 Select address match or range specification

Select address match or range specification as the address range condition for an event to occur. Use the RANGE

area of the Event Setting Window to make thi

s selection.

RANGE Condition Content

EQU Address match

IN(START) Address range specification (Start Address)
IN(END) Address range specification (End Address)

Address range specification cannot be set for the events that have had EXECUTION selected in ACCESS condition.
Note also that only the following combinations of events can be selected.
e EO(Start Address) and E1(End Address)
e E2(Start Address) and E3(End Address)
e  E4(Start Address) and E5(End Address)
e E6(Start Address) and E7(End Address)
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7.6.2 Select the action condition by which an event is assumed to have occurred

Select the action condition by which an event is assumed to have occurred. Use the ACTION area of the Event
Setting Window to make this selection.

Any event selected in the EVENT area is displayed in different colors depending on the event action you have
selected for it in the ACTION area. The display color can be changed using the Color button.

ACTION Condition Content Color
BREAK Break Red
TRACE PICKUP Trace Pickup Green
TIME START Execution time measuring start [Yellow
TIME END Execution time measuring end  [Yellow
TIME Interval time measurement Orange
TRACE START Tracing start Blue
TRACE END Tracing end Blue
RAM MONITOR RAM monitor function use Purple

The ACTION conditions that can be specified for each event are listed below.

ACTION Condition
Event BREAK | TRACE TIME TIME TIME TRACE | TRACE RAM
PICKUP | START END START END | MONITOR
Event EO Yes Yes Yes No No Yes No No
Event E1 Yes Yes No No Yes No No No
Event E2 Yes Yes No No Yes No No No
Event E3 Yes Yes No No Yes No No No
Event E4 Yes Yes No Yes No No Yes No
Event E5 Yes Yes No No Yes No No Yes
Event E6 Yes Yes No No Yes No No No
Event E7 Yes Yes No No Yes No No No
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7.6.3 Select the Combinatorial Condition

Select the combinatorial conditions of an event. Use the EVENT and the SEQ areas of the Event Setting Window to
make this selection.
e Select the OR Condition In the EVENT area you can select an use event.

— Event Stal

EVENT
[JEo
CJE
CJE2
CJE:
[JE4
E5
E6
E7

e  Select the Sequential Condition In the SEQ area you can select an event for which the Sequential
condition is to be set. Sequential condition can only be selected for break events. However, if the
event E5 is used to set a data comparison break event or the RAM monitor event, you cannot specify
Sequential for the event E5.

Sequential Condition Content

Single Condition
Ex -> Ex-1 Sequential Condition

The Sequential condition can also be selected using the Sequential button.

Sequential...l

Click on the button between the events for which you want to specify the Sequential condition. Transition between
the events will be shown by an arrow. The Sequential condition can only be specified for the events that have been
set as break events. Example: To set successively occurring events as in E3 -> E2 -> E1 -> EO

" Sequential Break Setting

E7 E6 E5 | E4 [z -» |e2 - |B1 - |Eo

The Sequential condition can be specified for two to eight events. You also can specify multiple Sequential
conditions in pairs. If the Sequential condition is specified for the event En, that event and the event En-1 are
specified to be Sequential. The Sequential condition can be specified in order of events En, En-1, En-2, and so on.
For example, the Sequential condition can be specified for events E2 -> E1 -> EO, but cannot be specified in order of
EO -> E1 -> E2, or in order of E3 -> K0, etc.
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7.6.4 Setting the RAM monitor event

To set the RAM monitor event, select the below check box.

Event ER
’]7 Azzign to Bak monitor,

The RAM monitor event is set to the event E5.
Please note that the RAM monitor function doesn't operate when the RAM monitor event is not set.

ATTENTION

e Only when RAM monitor mode is selected in the Debugging Mode tab of the Init dialog, RAM
monitor function can be used.

7.6.5 Select the Trace Range

A trace range can be selected for the trace event concerned.
A trace measurement of up to 8M cycles can be recorded.

Trace Area
ﬁ BREAK =l
Trace Area Content
Break Stores the 8M cycles to the point at which the target program stops.
Before Stores the 8M cycles to the point at which the trace point is passed.
After Stores the 8M cycles of trace data after the trace point.
Full Stores the 8M cycles of trace data after the trace starts.
ATTENTION
e  Only when Trace mode is selected in the Debugging Mode tab of the Init dialog, Trace function can
be used.
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7.6.6 Select the Trace Mode

The trace mode can be selected.

Trace Mode
Trace priority j

K.ind of Trace : Branch/D ata Access

Mode Content
Trace priority The Trace priority mode gives priority to the trace data output, and the

MCU execution is delayed.

MCU execution priority [The MCU execution priority mode gives priority to the MCU execution, and
the trace range is 512 cycles.

The kind of trace data to record is displayed in the trace kind column.

Kind Content
Branch/Data Access Branch trace, Data access trace
Branch(Compression) Condition branch trace
ATTENTION
e  Only when Trace mode is selected in the Debugging Mode tab of the Init dialog, Trace function can
be used.

7.6.7 Setting the execution time measurement

The trace mode can be selected.

Execution Time Measure
’VF Do Measzure

The Execution time measurement event is set to the event EO and the event E4.
Please note that the execution time measurement function doesn't operate when the Execution time measurement
event is not set.

ATTENTION

e Only when Time measurement mode is selected in the Debugging Mode tab of the Init dialog,
Execution time measurement function can be used.
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7.6.8 Command Button

The buttons at the bottom of the Event Setting window have the following meanings.

Button Name Content
Color... Change the display color of the event list.
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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7.6.9 Setting and Deleting a Break Points from Editor(Source) Window

You can set break points in the Editor(Source) Window. To do so, double-click the break point setting area ("H/W
Breakpoints" 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.)

29 | £010k whilel zap » 0 1] j

30 | £0114 || @ forl k=0; k<zap; k++)] =

31 | foO1z1 | fori i=k+zap: <10 i=itgap )]

3z | fo0131 for(j=i-zap: j»=k: j=ji-zap)i{

33 | foi14o iflalilealitzap] i

31 | folel t = alil; —|

35 | foi1vo alil = ali+zapl;

is | foisso alitzap]l = t;

37 h -
] v

f

Double click.

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

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

To specify an break event, select Break on the Event Type of the Event Select dialog box.

Following events can be set for an break event.

Instruction Execution

To specify an instruction execution event, select the "EXECUTION" in the ACCESS area of the event.
The event is established immediately before executing the instruction at a specified address.

Memory Access

To specify a memory access event, select the "READ" or "WRITE or "R/W" in the ACCESS area of the
event. The event is established when memory is accessed at the specified address or under conditions
set for the specified address range. When specifying a break event for memory access, you can
specify the data to be compared with the data written/read to or from a specified address. You also
can specify mask bits for the comparison data.

7.6.10.1 Instruction Execution of Specified Address

Specify the following.

Example) Instruction execution at address F81000h

Set Event Status

Event Type; I Ereak j
— Break Puaint
Hange I [addr] == Address] j

Addiess1 : [181000 =] Addiess2 : [00000000 + ] E
Access : IEKEEUTE vI

— Function

Source File I

Ll Lo

Furctian ; I

— D ata Compare
¥ Hot lze

Data  |000D0000 Mask  |70000000

] I Cancel
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7.6.10.2 Writing/Reading a Specified Address

Set as below.

Example) Writing to address 4100h

Set Event Status

Ewent Type: IBleak j
— Break Point
Range |{add) == Address1 =l

Address1 |4'|UU "I Address2 : IUUUUUUUU 'I El
Aocess IWFHTE "I

= | Function
Source File : I j
Function : I j

— Data Compare
v Mot Usze

Data  |00DD000 Mask |D0000000

] I Cancel

Example) Writing byte length data 32h to address 4100h

Set Event Status

Event Type: IEreak j
— Break Point
Range  [[addi) == Address1 =l

Address - [4100 -] Addhess2: [00000000 < E
Access IWH|TE 'I

= | Function
Source File : I j
Function : I j

— Data Compare
[ Mot Use

Data I32 i ask Iff

] I Cancel
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Example) Writing word length data 1234h to address 4100h

Set Event Status
Event Tupe: IEIBak [~
— Break Point
Range |[add[] == Addresz1 j

AddressT |4'|UU "I Address2 : IUUUUUUUU "I El
Access IWHITE "I

= | Function
Source File : I j

Function : I j

— Data Compare
[~ Mot Usze

Data |1234 M ask Iffff

QK I Cancel

ATTENTION

e Data comparison can be specified for the event E5 only when Trace mode is selected in the
Debugging Mode tab of the Init dialog.
o If the event E5 is used for a break event without data comparison, be sure to specify 0000h for the
mask value. Furthermore, if it is used for data comparison in byte units, specify 00FFh for the mask
value. Note that data comparison in word units beginning with an odd address can also be specified.
e If data comparison is set, the real-time capability of the user program execution will be lost.
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7.6.10.3 Reading/writing data to the specified address range

Set as below.

Example) Writing data to addresses ranging from 4100h to 41FFh

Set Event Status

Ewert Type: IBreak vl

— Break Paint
Range [ ddress1 <= [addi) <= Address2 |

Address] |41DD 'l Address2 |41H 'l
hocess: IWHITE 'l

I Furnction
Source File : I j
Function : I j

— Data Compare
[ tatlse

Data  |00D00000 Mask  [0000D000

0] I Cancel

7.6.10.4 Entering to specified function

Set as below.

Example) Entering a break to function name “change”

Set Event Status

Event Type: IEreak 'I

— Break Paint
Range  [(sddr) == Address! |

Address] : [ichanoe <] E Addhess?  [00000000 ~ ] E
Aocess IEXECUTE 'I

—¥ Function

Source File ; Isort.c

Lef Lo

Function : Ichange

— Data Compare
¥ ot Use

Data 70000000 Mask 00000000

R Cancel
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7.6.11 Specify the Event Combination Condition

Break events can be used in one of the following combinations. (A total of 8 events comprised of break events, trace
events, and time measurement events in combination can be specified.)

e One of the specified events is established. (OR condition)
e Events occur in a specified order. (Sequential condition)

7.6.11.1 Select OR

Check (turn on) an event in the event specification area that you want to use.

— Event Stal

EVENT
[JEo
CJE
CJE2
CJE:
[JE4
E5
E6
E7

7.6.11.2 Select Sequential

Use the Sequential button.

Sequential...l

Click on the button between the events for which you want to specify the Sequential condition. Transition between
the events will be shown by an arrow. The Sequential condition can only be specified for the events that have been
set as break events. However, if the event E5 is used to set a data comparison break event, you cannot specify
Sequential for the event E5.

The Sequential condition can be specified for two to eight events. You also can specify multiple Sequential
conditions in pairs.

If the Sequential condition is specified for the event En, that event and the event En-1 are specified to be
Sequential.

The Sequential condition can be specified in order of events En, En-1, En-2, and so on. For example, the Sequential
condition can be specified for events E2 -> E1 -> EO, but cannot be specified in order of EO -> E1 -> E2, or in order
of E3 -> K0, etc.

" Seqguential Break Setting

Example: To set successively occurring events as in E3 -> E2 -> E1 -> E0

E7 E6 E5 | 4 |es -» [E2 - |E1 - |E0
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Example: To set successively occurring events as in E3 -> E2 and E7 -> E6 -> E5

E? - [E6 - |8 | E4 |es -» [e2 [ E1 | E0

7.6.12 Specify the Trace Events

To specify a trace event, select Trace Point on the Trace/Time Measurement tab of the Event Select dialog box.

For the trace event, you can specify a branch trace event that records jump address information or a data trace
event that records data access information. For whichever trace event to be set, you should specify trace conditions
as necessary.

Note that you can set both branch trace event and data trace event, so that mixed information can be recorded.
When the trace event are not set, the trace function is the condition branch trace. The condition branch trace is
recorded by compressing information of the condition branch instruction.

Therefore, the condition branch trace can record the execution history more than the branch trace.

The following shows the trace conditions that can be set.

e  Specify the branch trace event
The new instruction address fetched at the jump address is recorded.
To specify an branch trace event, select the "BRANCH" in the ACCESS area of the event. The branch trace
event can specify only the setting that records jump address information in the entire address range.
Specify the following.

Example: To record the jump address information in the entire address range

Ewvent Type: | Trace j

— Trace firea

Trace Area : IEF!EAK "I
StartAddress:lUUUUUUUU 'I EI EndAddress:lUUUUUUUU 'l@l
Access IEXEELITE 'I Access IEXEEUTE v|

v Pickup Trace

ACCess IBFIANI:H vI

Flange IAddress‘l <= [addr] <= Addiezs2 j

Addiess1:  [00000000 ~] EI Addiessz.  |FFFFFFFE =] EI

Cancel |
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e  Specify the data trace event
The access information to the specified address is recorded. To specify an data trace event, select the
"READ/WRITE/RW" in the ACCESS area of the event. The event is established when memory is accessed at
the specified address or under conditions set for the specified address range.
Specify the following.

Example: To record the data writes to the address 4100h

Set Event Status

Ewent Type: | Trace j

— Trace Area

Trace frea IBHEAK "I
Start.&ddress:lmmmm 'IEI End »‘-‘«ch:lnass:Il:“:":“:":“:ml:I 'IE
Access IEKECUTE "I Access IEXEEUTE "I

v Pickup Trace

Access IWHITE "I

Range f (addr) == Address1 |

dddiesst: 1100 v G Address2: [FFFFFFFF -] E

OF I Cancel
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e  Specify the condition branch trace
The jump address information in the entire address range is recorded.
Please remove all the trace events.

_iEix

— Event Status
EVENT | ADDRESS | ACTION | ACCESS | RANGE | saU | paTa | Mask |
OE0 00000000  BREAK EXECUTION  [addr) == 00000000
[OE1 00000000  EBREAK EXECUTION  [addr) == 00000000
ez 00000000  EBREAK EXECUTION  [addr) == 00000000
ez 00000000  EBREAK EXECUTION  [addr) == 00000000
[JE4 00000000  EBREAK EXECUTION  [addr) == 00000000
[JEs 00000000 EBREAK EXECUTION  [addr) == 00000000
[CJEs 00000000 TRACE FICKUP  BRANCH 00000000 <= [addr)
CE7  FFFFFFFF TRACEFICKUP  BRANCH {addr] <= FFFFFFFF

— Trace Area —EventES
[BREAK =] ||| | T fssianita Rt menitor
T Mod — Execution Time Meazure
i [T Db easure
ITrace priority ﬂ

— Sequential Break Setting

Kind of Trace : Branch [Compreszed
[ F ) Sequential...l

Colar... | Reset | Save... | Load... | Set Cloze |
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7.6.12.1 Specifying a trace range for the trace event to be set

To set a trace event, you need to specify a trace range. Event setting conditions differ depending on mode specified
for a trace range.
The specifiable trace range and event setting conditions are shown below.

e  Specify Break or Full for the trace range for the trace event to be set
Specify any address or address range as you set a trace event. By default, Break is set for the trace range,
and events for recording jump address information in the entire address range are set in E6 and E7 as the
trace event.

Default setting

aIEY

— Ewent Status
EVENT | ADDRESS | ACTION | ACCESS | RaMGE | 50U | DaTA | Mask |
CJEo 00000000 EREAK EXECUTION  [addr == 00000000
CJE1 00000000 EREAK EXECUTION  [addr == 00000000
CJEz 00000000 EREAK EXECUTION  [addr == 00000000
CJE: 00000000  EREAK EXECUTION  [addr == 00000000
CJE4  000D0OD0  EREAK EXECUTION  [addr == 00000000
[CJEs 00000000  EREAK EXECUTION  [addr == 00000000
EE 00000000  TRACE PICKUP  BRANCH 00000000 <= (addr)
E7  FFFFFFFF  TRACE PICKUP  BRANCH (addr] <= FFFFFFFF

— Trace Area —Ewent ER
{BREAK =] | [ Assignto Ak monitor.
T Mod — Execution Time Measure
pre e [ Do beasume
IMEU execution priorty j

— Sequential Break Setting

Kind of Trace ; Branch/D ata Access -
Sequentlal...l

Caolar.... | Rezet | Save. . | Load... | Set Cloze |

Trace conditions (branch trace/data trace) should be specified in the ACCESS area of the event used. To
specify an address range, use range specification of the event. The following shows a combination of events
for which a range can be specified.

e  Combination of EO and E1

e Combination of E2 and E3

e Combination of E4 and E5

e Combination of E6 and E7

To perform a trace with any condition you specified, change the above setting.
Specify the following.
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Example: To record data writes to the 4100h, 4110h and 4120h in Full mode

Event Type: | Trace j

— Trace Area

Trace Area IFLl LL hd |
Start.&ddress:lﬂmmﬂm 'l EI EndAddress:IUDDDDUDU 'IE'
Access IEKEEUTE "l Access IEKEELITE "I

¥ Pickup Trace

Aocess I'W'FHTE - |

Fange I[addr] == Addriess] j

Addiess:  [4100 =] ﬂddmgz: [FFFFFFFF -] E

0k I Cancel

To set a data write to the addresses 4110h and 4120h, open the Set Event Status dialog box
again and change the address in the Addressl text box shown above to register it as
addition.
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e  Specify Before for the trace range for the trace event to be set
Set the trace start event (only event EO specifiable) and the trace end event (only event E4 specifiable) and
then specify any address or address range to set a trace event.

In Before mode, the debugger records the trace events that have occurred from the trace start event
(program started running) till the condition for the trace end event is met.

For the trace start event, set a trace start for Before mode (by specifying the current PC value for the address
and EXECUTION for the ACCESS condition) in the event EO. For the trace end event, set any address and
ACCESS condition in the event E4 as the trace end condition.

Trace conditions (branch trace/data trace) should be specified in the ACCESS area of the event used. To
specify an address range, use range specification of the event. The events that can be combined in range
specification are limited to those given below because the events EO and E4 are used for the trace start and
trace end events.

e  Combination of E2 and E3

e  Combination of E6 and E7

By default, events for recording jump address information in the entire address range are set in E6 and E7
as the trace event.
Specify the following.

Example: To record jump address information in the entire address range in Before mode and specify
instruction execution at the address F82000h as the trace end condition

Set Event Status

Event Type: | Trace j

— Trace fArea

Trace frea IBEFDFIE 'I
Start Address:lDUDUDUDD 'I EI End .&ddress:lfamm 'I
Access IEKEELITE "’I Access | IEXEELITE "I

¥ Pickup Trace

Access IBHANEH VI

R ange I.-’-'«ddress'l <= [addr] <= Addrezs2 j

Addhess1: 00000000 ] EI Addiess2:  |FFFFFFFF =] El

OF I Cancel

To perform a trace with any condition you specified, change the above setting.
Specify the following.
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Example: To record data writes in the range 4100h to 41FFh in Before mode and specify data writes at the
address 4200h as the trace end condition

Set Event Status

Ewvent Type: | Trace j

— Trace frea

Trace Area IEEFDHE 'l
Start Address :I'J':“:":'UD':“:I ‘l EI End Address :|42':“:I 'I
Arooess IEXEEUTE v| Aooess IWHlTE VI

v Pickup Trace

Aocess IWHITE vl

Fange I.-’-'«ddress‘l <= [addr] <= Address2 j

dddress I*Hl:":I 'l Address? : I‘H ft :Iv

Ok I Cancel
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e Specify After for the trace range for the trace event to be set
Set the trace start event (only event EO specifiable) and the trace end event (only event E4 specifiable) and
then specify any address or address range to set a trace event.

In After mode, the debugger records the trace events that have occurred from when the condition for the
trace start event was met till when the program has stopped running.

For the trace start event, set any address and ACCESS condition in the event EO as the trace start condition.
For the trace end event, set a condition unlikely to occur (e.g., Oh is specified for the address while WRITE is
specified for the ACCESS condition) in the event E4 as the trace end event for After mode.

Trace conditions (branch trace/data trace) should be specified in the ACCESS area of the event used. To
specify an address range, use range specification of the event. The events that can be combined in range
specification are limited to those given below because the events EO and E4 are used for the trace start and
trace end events.

e  Combination of E2 and E3

e  Combination of E6 and E7

By default, events for recording jump address information in the entire address range are set in E6 and E7
as the trace event.
Specify the following.

Example: To record data access (data read and data write) in the entire address range in After mode and
specify data writes at the address 4100h as the trace start condition

Set Event Status

Event Type: | Trace j

— Trace Area

Trace Area : I.ﬁFTEFI vI
Start Address :I"f1 oo "I End .&ddress:lUUDUUDUU ‘lEl
Arncess IWHITE 'I Ancess I'W'HITE 'l

v Pickup Trace

Access R b

Range I.&ddresﬂ {=[addr] <= Address2 ﬂ

Address1 I'JU':":'E“:":IEI 'I Address2 Iffffﬂff 'l

OF I Cancel

To perform a trace with any condition you specified, change the above setting. Specify the following.
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Example: To record data writes to the 4100h, 4110h and 4120h in After mode and and specify data writes at
the address 4010h as the trace start condition

Set Event Status

Event Type: | Trace j

— Trace Area

Trace Area Iﬂ.FTEH - |
Start Address :I‘“:I1D "| End »‘-‘«clu:lress:I':'E“:"JU':":Ilj 'IE
Access IWHITE 'l Ancess I'W'HITE 'I

¥ PFickup Trace

Aocess IWHITE 'l

Range I [addr] == &ddress1 j

Addhess1:  [4100 -] Add,ESSQ: [ -] E

] I Cancel

To set a data write to the addresses 4110h and 4120h, open the Set Event Status dialog box
again and change the address in the Addressl text box shown above to register it as
addition.

ATTENTION

In Before and After modes, the debugger records the trace events that have occurred within the trace
range, as well as the trace start events that occurred during that time. Note that no trace end events
are recorded.

The condition branch trace might take time to display the disassemble mode and the source mode of
the trace window.

When the MCU execution priority mode is selected in the trace mode, the trace range is 512 cycles.
Please select the Trace priority mode in the trace mode when the trace range is 8M cycles. The Trace
priority mode gives priority to the trace data output, and the MCU execution is delayed. This mode
requires a program processing time more than in MCU execution priority mode. When the condition
branch trace, the trace mode is the Trace priority mode.

Only when Trace mode is selected in the Debugging Mode tab of the Init dialog, Trace function can
be used.
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7.6.13 Specify the Time Measurement Events

To specify an time measurement event, double-click to the event setting area. This opens an event setting dialog
box. Select Time Measurement on the Event Type of the event setting dialog box.

There are the following measurement functions in the time measurement.

e Execution time measurement
Measuring the program execution time from when the program started to when it stops.

e Interval time measurement
Measuring the interval time from Start Event to End Event.
Following events can be set for an interval time measurement event.

—  Memory Access
To specify a memory access event, select the "READ or WRITE or R/W" in the ACCESS area of the
event. The event is established when memory is accessed at the specified address.

Set the measurement events (measurement start event and measurement end event) at the
Measurement Condition of the Time Measurement Window.

7.6.13.1 Specify the Execution Time Measurement Events

e  Measuring the program execution time from when the program started to when it stops
Select the below check box.

¥ Execution Time Measure

v Do Measure

The execution time measurement rezult iz dizplayed in the
Platform tab of the Status window.,

The Execution time measurement event is set to the event EO and the event E4.
Please note that the execution time measurement function doesn't operate when the Execution time
measurement event is not set.
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7.6.13.2 Specify the Interval Time Measurement Events

e  Writing/Reading a Specified Address
Set as below.

Example: Writing to address 410h

Set Event Status

Ewent Type: I Time Measurement j

—{ Execution Time Measure
| Do beasure

The execution time meazurement result iz dizplaged in the
Platform tab of the Status window,

—{* Section Time Measure
Address ; I"‘”D ]' | Access IWH”E ]"

[rata Compare

Data: |0D000000 Mask : [00000000

Cancel |

Example: Writing byte length data 32h to address 420h

Set Event Status

Ewvent Tupe: I Tirme Measurement j

—{" Execution Time Measure
¥ DoMeasure

The execution time meazurement rezult iz digplayed in the
Flatform tab of the Statuz window.

% Section Time Measure
Address - |42E| 'I | Access IWHITE 'I

v [ata Compare

Data: I32 task : IFF
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Example: Writing word length data 1234h to address 430h

Set Event Status

Event Type: ITime M easurement j

—{ Execution Time Measure
¥ Doteasure

The execution time meazurement rezult iz displayed in the
Platform tab of the Status window.

—{% Section Time Measure
Address - |43IJ "I| f— IWHITE v|

v [ata Compare

Data: |1234 hazk : IFFFF

Cancel |

ATTENTION

e Only when Time measurement mode is selected in the Debugging Mode tab of the Init dialog,
Execution time measurement function can be used.

REJ10J2120-0100 Rev. 1.00 Page 103 of 193
Dec. 01, 2010 RENESAS



R32C/100 E30A Emulator Debugger Chapter 7 Windows/Dialogs_

7.7 Time Measurement Window

The Time Measurement window displays the minimum/maximum/average execution time and measurement count
at any measurement point. The execution time of up to 3 measurement points can be measured simultaneously.
You can specify the event for the measurement condition in the same manner as when specifying events in the
Event Setting Window.

Event setting area Measurement result clear buttons

EVENT | ADDRESS | ACTION | ACCESS | RANGE | squ DATA Mask ||| set
EEen TIME START EECUTION - - ] Close
OJE1 00000000  BREAK EXECUTION  [addr] == 00000000 -

COJE2  O0OOOOO0  BREAK EXECUTION  [addr] == 00000000 - Save...
Oe: 00000000  BREAK EXECUTION  [addh] == 0O00OD00 - Load..
= | —— TIME END EXECUTION - =
CJEs 00000000 BREAK EXECUTION  [addr] == 00000000 gt
Oes 00000000  BREAK EXECUTION  [addr] == DDODO0O0

Jc7 00000000  BREAK EXECUTION  [addr] == 00000000
Measunement Poink ¥

CMF1 HotUse Pl Barulk :
Owrz Hot Use |
OMP2 Mot Uz ARl | IME] m,

] ; MP3| HP4] |

: |

Measurement

MP1 MPZ

Min 00k O 003 D00ms 000us Min 00 00m O D00k 000us

Max 00RO 005 000ms 000us Max  00h 00m 005 O00ms 000us

Avg 00k (00 000z D00 Avg 00k 00 00z O00m:z 000

Cnt D Cra D

MP3 P4

Min 00k O 002 000w O00: Min 00 00 DO O00mms 000uz

Max 00ROl 003 000ms (00us Max 00h 00m 005 O00ms 000us

Avg D0k 00z 000mes: 00w Avg 00k 00m 00 O00ms 000

Cnt 0 Ct O

Measurement result display area
Measurement condition setting area

o 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.

ATTENTION

e The Event Setting Window and the Time Measure Windows use the same resource of the emulator.
If the event settings are modified in Time Measure Window, settings of the Event Setting Window
are modified, too.
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7.7.1 Specify the Time Measurement Event

The events listed below can be specified as measurement events.
e Memory Access

To set events, double-click to the event setting area of the Time Measurement Window. This opens an event setting
dialog box.

For details on how to specify an interval time measurement event, see "7.6.13 Specify the Time Measurement
Events."

7.7.2 Time Measurement Condition

For the time measurement conditions, the following can be specified for each measurement interval.

Set Measurement Poinkt: MP1 ﬂ

— Measurement Paoint Setting

Made: (g

Start: E1 b End |EZ2 T

Source File: I j
Function: I j

(] I Eann:ell

n—y Measures the time in an interval from where the start event is
established till where the end event is established.

H Measures the time from where an event is established till
where the next event is established.

7.7.3 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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7.7.4 Set the Measurement Condition

For the debugger, the following measurement conditions can be specified.
e  Measure the execution time between the events.
e  Measure the event occurrence cycle.

Up to three measurement intervals can be specified. To specify measurement intervals, double-click any line

(MP1-MP3) in the Measurement Point group of the Interval Time Measure Window. This opens a dialog box for
specifying measurement conditions.

7.7.4.1 Measure the execution time between the events

1. Set the measurement events (measurement start event and measurement end event).
2. Specify the following in the Measurement Condition Designation dialog.

Select this mode.

Set Measurement Poink: MP L ﬂ

— Meazurement Paint Setting v

Made: (]

Start: E1 il End: |EZ2 T
Iy Iy

Saource File: I j
Furiction: I j

| ] I Ear‘u:ell

Select the start event

Select the end event.
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7.7.4.2 Measure the event occurrence cycle

1.  Set the measurement event (measurement start event only).
2. Specify the following in the Measurement Condition Designation dialog.

Select this mode.

set Measurement Point: MP L x|

— Meazurement Point Settng v

Mode: [_r——n_]|~|

Start: |E1 "| End |EZ2
9

Source File: I ;I

Function: I LI

[ ok | cancel |

Select the start event.
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7.7.5 Reference the time measurement results

7.7.5.1 Reference the execution time measurement results

The point execution time measurement results are displayed in the Platform tab of the Status window.
The cumulative result is displayed when measured two or more times.

Fun tite count

A
Item | aJtatus
Connected to R3Zc/100 E30A Ewulator
il R3Z¢/100
Fun Status Ready
Cause of last break Progr &t

00 h 00 mw 00 sec 947 msec 212 usec (00000000000606Z16Z5 cyole)

i

|

}r‘\ Mernory }\Platl"urm l,’-r\ Ewents f

7.7.5.2 Reference the interval

time measurement results

The point time measurement results are displayed at the bottom of the Point Time Measurement window.

— Meazurement Rezult

k41 P2
Mir 00k 00rn 00z 000m:s 000ws Mir 00k 00rn 00z 000m:s 000us
Max 00k 00 00z 000ms 000us bax 00k 00nn 00z 000ms 000us
Ava 00k 00 002 000rm: 0000w Avg 00k 00rn 002 000rms 0000
Cnt 0O Cnt 0
kF3 P4
Mir 00k O0rn 00z 000ms O00us Min 00k 00pn 00z 000ms O00us
Mas 00k O0rm 00z 000m:s O00us Max 00k 00rn 00z 000ms O00us
Avg 00k 00 00z 000ms 000us Awg 00k 00 00z 000ms O00us
Cnt 0O Cnt 0O
Min Minimum execution time
Max Maximum execution time
Avg Average execution time
Cnt Measurement count

7.7.5.3 Clear the measurement results

Click the button of the measu

You can clear all the measure

rement result to be cleared.

Clear B esult;
ALL | MF1 | MP2

MP3| KF4

ment results by clicking the ALL button.

REJ10J2120-0100 Rev. 1.00
Dec. 01, 2010

RENESAS

Page 108 of 193



R32C/100 E30A Emulator Debugger Chapter 7 Windows/Dialogs

7.8 Trace Window

The Trace Window is used to display the results of real-time trace measurement.

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

e 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.

e 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.

e  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 "7.6 Event Setting Window" With default settings, the trace information immediately before the program
has stopped is recorded.

7.8.1 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 simulator system used.

«* Trace =[=] B3
o) 6) 20
[Range: -32511, 00000 |Brea: Break| [File: [Cycle: -07958 | ddress: 00042G| [Time: D0" 0000055114 |
[ZddreEss T arE T BUS T BIU R/ W RWI T CPU oM BT Q=T 76543210 ) [E" @' s: ms. us |4
ooo4zc OODE 16b DW R 0 RW o] 15 3 G B B b by o 00"00'00:055.114
OFO1DC  7aF3 16b IW R o0 - g 1 1 11111111 ||00"00°'00:055.114
OFO1DE F27¢ 16b 1IW R o el S | 1 11111111 ||00"00°'00:055.115
oo04z2c¢ OODF 16b DW W 0 CB 3 1 1 11111311 00"00'00:055.115
0007ES 0083 16b DW R o = 3 1 g 11411111 00"00'00:055.115
0007EA FFOF 16b DB R o i 3 ik 1 11311441 00"00'00:055.115
0007EA FPOFP 16b -- = 1 i 3 1 i 11111111 00"00'00:055.115 |
0Or0083 FDFF 16b 1IB R 0 Qc 1 1 1 111311111 00"00'00:055.115
0Or0084 012c 16b IW R [} = 3 1 1 11111111 00"00'00:055.115
: QF0086 FSO0F 16b IW B 1] CEB 4 1 1 11111111 00"00'00:055.115 é
) @) (3 @
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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 simulator system

used.

- Refer to "7.8.6 Display of bus information on the R32C 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. (Not supported.)

- 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.

© ® o>

10. Window splitting box: Double-clicking this box splits the window into parts.

Acquired range of trace measurement result: Shows the currently acquired range of trace measurement result.
Trace measurement range: Shows the currently set range of trace measurement.
First line cycle: Shows the cycle of the first line displayed.
First line address: Shows the address of the first line displayed.

First line time: First line time: Shows the time information of the first line displayed.

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

=ve/|aGG|vasx ny

Range: -32511, 00000 !Hrea Break |File: |ch\e ~32360 !Puddress OFmo? |T\me: 00°0010:053.687

Cycle Label | #ddress | Data | Bus | BIv | B/u | EwT | cPU | o | B-T | 0-T | 76543210 | Datakccess | B 5: ws. us -]
GLOBAL.C, 52: for (3 =0: 3 < 5: 34+ { -
0FO107 CHP. T #SH, ~4H[FE]

_ -32388 | 0007E2 0000 16k DWW 0 cm 11 1 11111111 (0007E2 0000 W ) 0O"00'00:053.587
_ -3z3Eg 0007EZ2 0000 16b DW R 0o RE 0 1 1 11111111  (00OO7EZ 0000 R ) 0O"O0' 00:053.588
_ -32387 OF0104  CA7D 16k IW R 0 - 2z 1 1 11111111 00"00'00:053 . 568
| -32386 OF010C 7318 16k IW R 0o - 4 1 1 11111111

0o™00'00:053.588 ;I
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7.8.2 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.

wvp/llae@ vias=znw

Range: 32511, 00000 |Area: Break [File: (Gycle: ~18960 [Address: OF0199 Time: 00°D000:054427

_Cycle | Address || Obj-code | | Label Mnemonic R s s ] =
—18960 | OF0199 730BFO MOV . W RO, -10H[FE] 00M00'00:054.427
OF018C C91BFD ADD. W #1H, -3H[FEB) 0o"00'00:054.427
OFO19F FEC1 JMP.B FO161H 0oO"00'00:054.427
OF0161 778BFDOLOO CHP.W #OOO0LH, -3H[FB] 0o"00'00:054.428
OF0166 TDCAZS JGE FO1hlH 00"00'00:054.428
OF0141 7DF2 EXITD 00"00'00:054 . 428
OF00&7 FS0600 JSR.W _randam FOOSEH 00"00'00:054.429
OFO0SE TCF204 _randam_sccess|| ENTER #O4H 00"00'00:054.429

OF0051 FDD40BOF JSE. L _rand FOBD4H 00"00'00:054.430 =
06 | OFOED4 TSCOGD4E _rand MOV . W #4E6DH, RO 00"00'00:054.430
| OFOED8 TSCZCE41 MOV . W #41C6H, R2 00"00'00:054.430
OFOBDC T54F4004 PUSH.W 0440H 0o"00'00:054.430
OFOEEQ T54F3E04 FUSH.W 043EH oo"00'00:054.431
OFOBE4 FEO1 JHP.B FOBEGH 00"00'00:054.431
OFOEEG FD1COCOF JER.A _ i4mwulU FOC1CH go"o0'00:054.431
OF0Cic ECS50 __i4mmlU PUSHM R1,R3 go"o0'00:054.432
OFOC1E 756107 MOV . W THISP] ;R1 00"™00'00:054.432
OF0CZ1 7121 HULU.W RZ,R1 go"o0'00:054.432
OFQCZ3 TI1Z MOV . W Rl,R2Z oo"00'00:054.433
OFQCZ5 T5E109 MOV . W SH[SF] ,R1 oom"00'00:054.433
OFQCZE 7101 HULU.W RO, R1 oom"o0'00:054.433

OFO0CZA Aiiz ADD.W R1,R2 oo™o0'00:054.433 ﬂ

Eﬁ

m 2 (3

1. Address display area: Shows addresses corresponding to instructions. Double-click here to bring up a dialog

box to search for addresses.

P

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.

w® Trace - (O] x|
#vp/laGa vasziny
Range: ~32511, 00000 |Area: Ereak File: [Cycle 19026 [Address: OFOTS1 [Time: 00° 0000054423
Cycle iddress | Obj-code | Lakel | Enemonic | Dataiccess | B" m' 5: ms. us | |ﬂ
LOCAL.C, 42: for (i =0: i < 10; i++) ¢
—190E6 OF0161 TTEEFDOLOOD CHF.W #OOOLH, -3H[FE] oomo0'0o:054.423
(0007E3 09 R )
(0007E4 00 R | i
—19021 OF0166 TDCA3S JGE FO1laiH oo"00'00:054.423
LOCRLC, 43y char local3cope char = 'a';
=18018 OF0169 CEE1FF HOV.B #61H,-1H[FE] ooro0'00:054.423
LOCAL.C, 44: long localScope long = 0;
-19017 OF016cC DS0EFS HOV. W #0H, -7H[FE] (DOOYES 61 W} oomo0'00:054.423
—18014 OF016F DS0EFE HOV. W #0H, -SH[FE] (D007DF 00w 0o0"00'00:054.423 j
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7.8.3 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.

»Vp/ a6 | vaS T nw
Fange: 32511, 00000 |Ares Bresk [File (Gycle: ~05012 |Address: D0047C Time: 00" 0000:055.203
Cyele | Label [ TPataiccess k" m! =: ms. us| |=]
—O5012" | global struct | (00047C 42 W ) | 0O"0D0'00:055,299
05007 | {00047D 05 W )} | 0O"00'00:055.299
-0s006 | {00047E 00 W ) | 0O"00'00:055.299
-0s001 | (00047F 06 W ) oo"o0'00:055.299
05000 | (000480 00 W ) 0o"00'00:055,299
_ -04885 | (000481 00 W ) | 0O"00'00:0S55.300
_ -04994 | {00D4s2 00 W) | 0O"00'00:0S55.300
~ -04583 | (000483 10 W) | 0O"00'00:055.300
=oEsEa T (000484 0020 W ) | 0OMOO0'00:055,300
_ -04877 | {00D486 D030 W ) | 0O"00'00:055.301
L=gagel| (O007E4 0000 W ) | 0OMO0'00:055.301
-04871 | {0O007E4 0000 R ) ooroo'00:055.301
-04964 | {ODD7E2 0000 W ) | 0O"00'00:055.302
-04963 | {0O00T7EZ 0000 R ) oofo0'00:055, 302
-04a57 | {O007E4 Q00D R ) aoroo'o0:08s5, 302
-04949 | {0O0O07E2 0000 R } 0o"o0'00:055.302
-04938 | global array {ODD44A 0000 W ) ooro00' 00: 055,303
—04938 | {ODO7EZ 000D R ) oo"oo0'00:055, 303 —
-04935 | {O007EZ 0001 W ) oorogt 00085303
-049z29 | {ODD7EZ 0001 R ) oo0rogt 0o 055 3049
-04924 | {ODDT7E4 OODOD R ) oor0ot00:055.304
—n491a INNNOT7EZ NOni_ B i 0 o i B :I

(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 !E E
mVp/a88 viayx Ny
Fange: 32511, 00000 |Area Break [File [Cycle: ~05012 |Address: OFOUDF [Time: 00°00'00:055.298
Cycle Lahel | Datalccess | h™ m' =5: ms. us| |:|
GLOBAL.C, 44: global struct.m short = 5;
-05012 _global struct (00047 4z W | ooro0'00;:055.2599
GLOBAL.C, 45: global struct.m long = 6;
-05007 (000470 05 w | ooro0'00;:055.2599
-05006 (00047E oo W) ooTo0'00;:055.2599
-05001 (00047F 0o W | ooTo0'00;:055.2599
-05000 (000480 oo w | ooT00'00;:055.2599
GLOBAL.C, 47: global struct.m struct.m uchar = 0x10; i |
-049285 (000481 oo w | ooro0'00:055.300
-04994 (000482 oo w | ooro0'00:055.300 ;I
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7.8.4 Configuration of Source Mode

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

® N o ons

=Vp/ QGG v aF5 My €] 6)
Range: ~32611, 00000 |Area Break |File GLOBALG |[Gycle: 06012 ||Address: 0FOODA [Time: 00°00'00:055.299 |
[(IEAEEss || [Wov) [Soucee | 1=
OF00CE - global char = 'A'
OFOOCE ||| = | global short = 2;
OF0oDs || = | global_long = 3;
2 ____o_sga_m_a__: = global struct.m char = 'B':
____G__E‘_C_IOD_E_'___“ global struct.m short = §5;
_OFOgEZ ||| = global struct.m long = 6;
oFooEB ||| - global struct.m struct.m uchar = 0x10;
OFO0EF = global struct.m Struct.m ushort = 0x20;
OFO0FS =i | global sStruct.m SCruct.mw uint = 0x30;
OFOOFE ||| - for (i = 0; i < 5; i++) |
OFo1048 || = for (3 = 0; 3 < 5 J++) {
QFO10D {] - global array[i]([j] = O: ﬂ
(1) (2) 3) (4

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.

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

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 "-."

Source display area: Shows the content of the source file.

File name: Shows the file name of the currently displayed source file.

Referenced cycle: Shows the currently referenced cycle.

Referenced address: Shows the address corresponding to the currently referenced cycle.
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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7.8.5 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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7.8.6 Display of bus information on the R32C Debugger

From left to right, the contents are as follows:

e Src, Dest

The status of the address bus
e Data

The status of the data bus
e Size

The data access size

Representation  [BIU status
B 8bit
W 16bit
L 32bit
Q 64bit
e  Status

The status between the memory and I/0.

Representation |Status Factor
JMP Jump/Return  |Records as branch information.
Src is branch instruction address. Dest is jump address.
RD Read access Records as data access information.
WR Write access Records as data access information.
e Jend

The status ('0' true or '1' false) of the condition branch instruction.
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7.9 GUI I/O Window

The GUI I/O 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.

- GUI 10 - Samplepnl

A X OEm =S B

|»

7 i 9
4 ] B
1 Z 3

e

Input FPanel

. | o

e  You can arrange the following parts on the window.
- 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)
- Button
A virtual port input can be executed at the time the button is pressed.
- Text
Display the text string.
e  You can also save the created panel in a file and reload it.
e 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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7.9.1 Extended Menus

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

Menu Function

Select Item Select an I/0 item.

Delete Delete the selected I/0 item.
Copy Copy the selected I/O item.
Paste Paste the copied I/0 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/0 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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7.10 MR Window

Use the MR Window to display the status of the realtime OS.

You can only use the MR Window when you have downloaded a program that uses the realtime OS Gf the
downloaded program does not use the MR, nothing is displayed in the MR Window when it is opened.)

MF, =]
mEiOP=@UOTHEG-DEE B
Gurrent Fun Task:[1] $_main}
10 | Staiddr || (newe) | pri | status | wup eount tiweout | flog ptn | £flg mode ﬂ
1 OF17FEH [ _main) 1 rUN noo0x
2 OFlas8H [ taski) Z RDY Qoo0E
3 OF1ATEH [ taskd) i aUs noo0H
4 OF1a84H [ taskd) 1 WAI(SLFE) noo0H
5 OF1A8AH ([ taski) 1 WAI(SLP)-3U3 noo0H
& OF1ABOH (_taské) 1 WAI(DLY) noooH TFFFH
7 OFLlac2H  (_task?) 1 WAI(DLY)-SUS 0000H TFFFH
8 OF1AE4H [ _taskd) 1 WAI(FL&) oooor 0 --——- 1111H TWE_ORW
Jj OF1B0ZH [ taszkd) 1 WAI(FLG)-3US ooodg ————— 1111 TWE QFR bl
4 4

e  You can open the MR window as many as the number of display modes .

e By clicking the desired button, the MR window display mode changes and the display data also
changes.

e By double-clicking the desired task line, you can display the context data of the task.

e  You can drag the cursor to change the width of the display area in each mode.

e If the downloaded program does not use MR, you cannot select all the menu which will select the
display mode.

e  The usable display mode depends on MRxx.

ATTENTION

Please use the startup file (crtOmr.axx/start.axx) whose contents matches with the version of MRxx, when you
make downloaded program. The MR Window and MR command will not run properly if the startup file you uses
don't match with the version of MRxx.
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7.10.1 Extended Menus

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

Menu Function
Mode Task Displays Task status.
Ready Queue Displays Ready status.
Timeout Queue Displays Timeout status.
Event Flag Displays Event Flag status.
Semaphore Displays Semaphore status.
Mailbox Displays Mailbox status.
Data Queue Displays Data Queue status.
Cyclic Handler Displays Cyclic Handler status.
Alarm Handler Displays Alarm Handler status.
Memory Pool Displays Memory Pool status.
Message Buffer* Displays Message Buffer status.
Port Displays Port status.
Mailbox(with Priority) Displays Mailbox(with Priority) status.
Context... Displays Context.
Layout | Status Bar Switch display or non-display of status bar.
Refresh Refresh memory data.
RAM Monitor Enable RAM Monitor Switch enable or disable RAM Monitor 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.

*: Not supported.
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7.10.2 Display the Task Status
In the MR window, select Popup Menu - [Mode] -> [Task].

R =]
WmiOP=RpEUODTHI - IET
Current Fun Task:[1] Cmain)
10 | staiddr | (name) | Pri | status | wup count timeout | flyg ptn | flg mode j
1 O0F17F8H (_main) 1 RUN ooooE 0 —————  ————— mmmmmme
2 OF1AG8H [ taski) i RDY gooog 0 ————— m—mm— e
3 OF1A76H [ taskl) I 3US gooog 0 0 ————— m—mm— e
4 OF1AB4H [_taskd) 1 WAI[SLP) 0OO0H = ————— mmme— e
5 OF1ABAH [ task3d) 1 WAI(SLP)-3U3 goooE 0 —————  mmmem e
&6 OF1ABOH [ taske) 1 WAI(DLY) 0000H TFFFE = —————  ————————
7 OF1ACAH [ task7) 1 WAI[DLY)-3US 0000H 7FFFH =~ ————— —————————
8 OF1AE4H |_task8) 1 WAI(FLG) 0O0O0E ————— 1111H THE_ORM
_|_9| OF1BOZH [ taskd) 1 WAI[FLE)-3U3 goodcg - 1111H TWE OFW i
J »

By double-clicking any line, the information on the task context is displayed in the Context dialog. For details on
the Context dialog, see "7.10.12 Display the Task Context"
The following data is displayed in the status bar.

|Ourrent Run Tagk:[1]  main}

7.10.2.1 Display the Task Status(When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

All the tasks defined in the configuration are listed in the order of ID number. The function of each item is as
described below. (When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

Items Contents

1D Task ID

StaAddr Starting address of task

(name) Task name

Pri Priority

Status*1 Task status

wup_count Wake-up count

timeout Timeout value

flg_ptn Wait bit pattern of event flag

flg_mode*2 Wait cancellation condition of event flag
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e  *]1Task Status

Display Status

RUN RUNNING state
RDY READY state

SUS SUSPENDED state
DMT DORMANT state
WAI(SLP) Sleeping state

WAI(SLP)-SUS

Sleeping state (suspended)

WAI(SLP-TMO)

Sleeping state with time-out

WAI(SLP-TMO)-SUS

Sleeping state with time-out (suspended)

WAI(DLY) Delayed state due to dly_tsk
WAI(DLY)-SUS Delayed state due to dly_tsk (suspended)
WAI(FLG) Waiting state for an eventflag

WAI(FLG)-SUS

Waiting state for an eventflag (suspended)

WAI(FLG-TMO)

Waiting state for an eventflag with time-out

WAI(FLG-TMO)-SUS

Waiting state for an eventflag with time-out (suspended)

WAI(SEM)

Waiting state for a semaphore resource

WAI(SEM)-SUS

Waiting state for a semaphore resource (suspended)

WAI(SEM-TMO)

Waiting state for a semaphore resource with time-out

WAI(SEM-TMO)-SUS

Waiting state for a semaphore resource with time-out (suspended)

WAI(MBX)

Receiving waiting state for a mailbox

WAIMMBX)-SUS

Receiving waiting state for a mailbox (suspended)

WAIMMBX-TMO)

Receiving waiting state for a mailbox with time-out

WAI(MBX-TMO)-SUS

Receiving waiting state for a mailbox with time-out (suspended)

e  *2Display the Wait Cancellation Condition of Event Flag

flg_mode Status
TWF_ANDW Waits for all bits set in the wait bit pattern to be set (AND
wait)

TWF_ANDW+TWF_CLR

Clears the event flag to 0 when an AND wait has occurred
and the task wait status has been cancelled

TWF_ORW

Waits for any one bit set in the wait bit pattern to be set
(OR wait)

TWF_ORW+TWF_CLR

Clears the event flag to 0 when an OR wait has occurred
and the task wait status has been cancelled
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7.10.2.2 Display the Task Status(When the realtime OS is MRxx conformed to ulTRON specifications V.4.0.)

All the tasks defined in the configuration are listed in the order of ID number. The function of each item is as
described below. (When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

Items Contents

ID Task ID

Name Task name

Pri Priority

Status*1 Task status

Wupcent Wake-up count

Actent Activated count

Tmout Timeout value

Flgptn Wait bit pattern of event flag

Wimode*2 Wait cancellation condition of event flag
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e  *]1Task Status

Display Status

RUN RUNNING state
RDY READY state

SUS SUSPENDED state
DMT DORMANT state
WAI(SLP) Sleeping state

WAI(SLP)-SUS

Sleeping state (suspended)

WAI(SLP-TMO)

Sleeping state with time-out

WAI(SLP-TMO)-SUS

Sleeping state with time-out (suspended)

WAI(DLY) Delayed state due to dly_tsk
WAI(DLY)-SUS Delayed state due to dly_tsk (suspended)
WAI(FLG) Waiting state for an eventflag

WAIL(FLG)-SUS

Waiting state for an eventflag (suspended)

WAIL(FLG-TMO)

Waiting state for an eventflag with time-out

WAI(FLG-TMO)-SUS

Waiting state for an eventflag with time-out (suspended)

WAI(SEM)

Waiting state for a semaphore resource

WAI(SEM)-SUS

Waiting state for a semaphore resource (suspended)

WAI(SEM-TMO)

Waiting state for a semaphore resource with time-out

WAI(SEM-TMO)-SUS

Waiting state for a semaphore resource with time-out (suspended)

WAI(MBX)

Receiving waiting state for a mailbox

WAI(MMBX)-SUS

Receiving waiting state for a mailbox (suspended)

WAI(MBX-TMO)

Receiving waiting state for a mailbox with time-out

WAI(MBX-TMO)-SUS

Receiving waiting state for a mailbox with time-out (suspended)

WAI(SDTQ)

Sending waiting state for a data queue

WAI(SDTQ)-SUS

Sending waiting state for a data queue (suspended)

WAI(SDTQ-TMO)

Sending waiting state for a data queue with time-out

WAI(SDTQ-TMO)-SUS

Sending waiting state for a data queue with time-out (suspended)

WAIRDTQ)

Receiving waiting state for a data queue

WAIRDTQ)-SUS

Receiving waiting state for a data queue (suspended)

WAIRDTQ-TMO)

Receiving waiting state for a data queue with time-out

WAIRDTQ-TMO)-SUS

Receiving waiting state for a data queue with time-out (suspended)

WAI(VSDTQ)

Sending waiting state for an extended data queue

WAI(VSDTQ)-SUS

Sending waiting state for an extended data queue (suspended)

WAIL(VSDTQ-TMO)

Sending waiting state for an extended data queue with time-out

WAIL(VSDTQ-TMO)-SUS

Sending waiting state for an extended data queue with time-out
(suspended)

WAIL(VRDTQ)

Receiving waiting state for an extended data queue

WAI(VRDTQ)-SUS

Receiving waiting state for an extended data queue (suspended)

WAI(VRDTQ-TMO)

Receiving waiting state for an extended data queue with time-out

WAI(VRDTQ-TMO)-SUS

Receiving waiting state for an extended data queue with time-out
(suspended)

WAI(MPF)

Waiting state for a fixed-sized memory block

WAI(MPF)-SUS

Waiting state for a fixed-sized memory block (suspended)

WAI(MPF-TMO)

Waiting state for a fixed-sized memory block with time-out

WAI(MMPF-TMO)-SUS

Waiting state for a fixed-sized memory block with time-out
(suspended)
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e  *2 Display the Wait Cancellation Condition of Event Flag

Wifmode Status
TWF_ANDW Waits for all bits set in the wait bit pattern to be set (AND wait)
TWF_ORW Waits for any one bit set in the wait bit pattern to be set (OR wait)

7.10.3 Display the Ready Queue Status

In the MR window, select Popup Menu - [Mode] -> [Ready Queuel].

MR =]
WEIOPduOTHLG - WEE R

Current Fun Task:] Cmaind |Number of Priority:100

Pri | Bdyo
1 1 mwain)
2 2( _task2)

5 15{ taskls)
10 1e( tasklo)
13 17( taskld)
20 18 taskls)

4] | il

The following data is displayed in the status bar.

Gurrert Run Task:[1] {maird |Mumber of Priority]00

7.10.3.1 Display the Ready Queue Status(When the realtime OS is MRxx conformed to uITRON specifications
v.3.0)

The function of each item is as described below. (When the realtime OS is MRxx conformed to ulTRON
specifications V.3.0.)

Ttem Contents
Pri Displays priority
RdyQ Shows the ID Nos. and task names of tasks in the ready queue

e Up to 8 characters of the task name is displayed in the RdyQ field. When the task name exceeds 8
characters, the extra characters are omitted.

7.10.3.2 Display the Ready Queue Status(When the realtime OS is MRxx conformed to uITRON specifications
V.4.0)

The function of each item is as described below. (When the realtime OS is MRxx conformed to ulTRON
specifications V.4.0.)

Ttem Contents
Pri Displays priority
Ready Queue Shows the ID Nos. and task names of tasks in the ready queue

e Up to 8 characters of the task name is displayed in the Ready Queue field. When the task name
exceeds 8 characters, the extra characters are omitted.
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7.10.4 Display the Timeout Queue Status

In the MR window, select Popup Menu - [Mode] -> [Timeout Queue].

MR

Wi OP=duDTHLO-DERE

Value | ID (name) | |

TOFFH
TFOOH
TFOFH
TFFOH
TFFFH
TFFFH
TFFFH

21{ taskil) [dly]
Z4( taski4) [dly]
22 ([ _taskiZ) [dly]
23 ([ taskZld) [dly]
6( taske) [dly]
T(_task?) [dly][=]
Z0(_taski0) [dly]

7.10.4.1 Display the Timeout Queue Status(When the realtime OS is MRxx conformed to uITRON specifications

V.3.0)

The function of each item is as described below.

Tasks waiting at present are displayed in the descending order of timeout value. (When the realtime OS is MRxx

conformed to uITRON specifications V.3.0.)

Ttem Contents
Value Shows the timeout value of each task
ID(name) Shows the ID No. and task name of the tasks in the timeout queue

e Following character strings are used to indicate the type of wait state.

Character string Wait state

[slp] Wait due to tslp_tsk
[dly] Wait due to dly_tsk
[flg] Wait due to twai_flg
[sem] Wait due to twai_sem
[mbx] Wait due to trev_msg

e  When a task connected to the timeout queue is in the state of forced waiting (double waiting), a
string "[s]", which indicates double waiting, is appended to a string displayed in the ID (name) field.

Normal display

26(_task26)

Display when in WAIT-SUSPEND 26(_task26)ls]
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7.10.4.2 Display the Timeout Queue Status(When the realtime OS is MRxx conformed to uITRON specifications
V.4.0)

The function of each item is as described below.
Tasks waiting at present are displayed in the descending order of timeout value. (When the realtime OS is MRxx
conformed to uITRON specifications V.4.0.)

Ttem Contents
Tmout Shows the timeout value (ms) of each task
ID(Name) Shows the ID No. and task name of the tasks in the timeout queue

e Following character strings are used to indicate the type of wait state.

Character string Wait state

[slp] Wait due to tslp_tsk
[dly] Wait due to dly_tsk
[flg] Wait due to twai_flg
[sem] Wait due to twai_sem
[mbx] Wait due to trev_mbx
[mpf] Wait due to tget_mpf
[sdtq] Wait due to tsnd_dtq
[rdtq] Wait due to trev_dtq
[vsdtq] Wait due to vtsnd_dtq
[vrdtq] Wait due to vtrev_dtq

e  When a task connected to the timeout queue is in the state of forced waiting (double waiting), a
string "[s]", which indicates double waiting, is appended to a string displayed in the ID(Name) field.

Normal display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
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7.10.5 Display the Event Flag Status
In the MR window, select Popup Menu - [Mode] -> [Event Flag].

MR, x|

WO P HguDTHE - WEB
Ip | flg ptn | flagd

oooon B[_taskaj

oooos

0ooos 9(_taskd) [=]

0ooos

oooon

oooon

oooos

<] | ol

=1 T Ao L

7.10.5.1 Display the Event Flag Status(When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

All the event flags defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

Item Contents

ID ID No. of event flag

flg_ptn Bit pattern of each event flag

flagQ Task ID Nos. and task names in the event flag queue

e When a task connected to the event flag queue is in the state of waiting with timeout enabled
(waiting in twai_flg), a string "[tmo]", which indicates a state of waiting with timeout enabled, is
appended to a string displayed in the flag Q field.

When a task connected to the event flag queue is in the state of forced waiting (double waiting), a
string "[s]", which indicates double waiting, is appended to a string displayed in the flag Q field.

Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
Display when in WAIT-SUSPEND with time out | 26(_task26)[tmo]ls]

e Up to 8 characters can be displayed in the task name in the flag Q field.If a task name exceeds 8
characters, the extra characters are omitted.

7.10.5.2 Display the Event Flag Status(When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

All the event flags defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

Item Contents
1D ID No. of event flag
Flgatr Attribute of each event flag
Flgptn Bit pattern of each event flag
Flag Queue Task ID Nos. and task names in the event flag queue
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The following are displayed in the Flgatr area:

TA_TFIFO Task wait queue is in FIFO order

TA_TPRI Task wait queue is in task priority order

TA_WSGL Only one task is allowed to be in the waiting state for the eventflag

TA_WMUL Multiple tasks are allowed to be in the waiting state for the eventflag

TA_CLR Eventflag's bit pattern is cleared when a task is released from the
waiting state for that eventflag

When a task connected to the event flag queue is in the state of waiting with timeout enabled
(waiting in twai_flg), a string "[tmo]", which indicates a state of waiting with timeout enabled, is
appended to a string displayed in the Flag Queue field.

When a task connected to the event flag queue is in the state of forced waiting (double waiting), a
string "[s]", which indicates double waiting, is appended to a string displayed in the Flag Queue
field.

Normal Display 26(_task26)

Display when in WAIT-SUSPEND 26(_task26)[s]

Display when in WAIT-SUSPEND with time out | 26(_task26)[tmo]ls]

Up to 8 characters can be displayed in the task name in the Flag Queue field.If a task name exceeds
8 characters, the extra characters are omitted.
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7.10.6 Display the Semaphore Status
In the MR window, select Popup Menu - [Mode] -> [Semaphore].

MR x|
WiOP=RHUOTHO-WEEE
ID | Def cnt| Count| semd

1 0000H 0000H  10(_taskl0), 11(_taskll)[s]
Z 0003H 0003H
3 0005H 0DozH
4 0005H 0005H
5 0007H 00ovH
6 000ZH 000zZH
7 O0003H 0003H

[ | i

7.10.6.1 Display the Semaphore Status(When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

All the SEMs defined in the configuration are listed in the order of ID number. The function of each item is listed
below. (When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

Item Contents

1D ID No. of semaphore

Def_cnt Default value of semaphore counter

Count Semaphore count

semQ@ Task ID Nos. and task names in the semaphore queue

o  When a task connected to the SEM queue is in the state of waiting with timeout enabled (waiting in
twai_sem), a string "[tmo]", which indicates a state of waiting with timeout enabled, is appended to a
string displayed in the semQ field.

When a task connected to the SEM queue is in the state of forced waiting (double waiting), a string
"[s]", which indicates double waiting, is appended to a string displayed in the semQ field.

Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
Display when in WAIT-SUSPEND with time out 26(_task26)[tmo][s]

e Up to 8 characters can be displayed in the task name in the semQ field.If a task name exceeds 8
characters, the extra characters are omitted.

7.10.6.2 Display the Semaphore Status (When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

All the SEMs defined in the configuration are listed in the order of ID number. The function of each item is listed
below. (When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

Item Contents
1D ID No. of semaphore
Sematr Attribute of each semaphore
Semcnt Semaphore count
Semaphore Queue Task ID Nos. and task names in the semaphore queue
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e The following are displayed in the Sematr area:

TA_TFIFO Task wait queue is in FIFO order
TA_TPRI Task wait queue is in task priority order

e  When a task connected to the SEM queue is in the state of waiting with timeout enabled (waiting in
twai_sem), a string "[tmo]", which indicates a state of waiting with timeout enabled, is appended to a
string displayed in the Semaphore Queue field.

When a task connected to the SEM queue is in the state of forced waiting (double waiting), a string
"[s]", which indicates double waiting, is appended to a string displayed in the Semaphore Queue

field.
Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)ls]
Display when in WAIT-SUSPEND with time out | 26(_task26)[tmol[s]

e Up to 8 characters can be displayed in the task name in the Semaphore Queue field.If a task name
exceeds 8 characters, the extra characters are omitted.
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7.10.7 Display the Mailbox Status
In the MR window, select Popup Menu - [Mode] -> [Mailbox].

MR E3

WEOP=gUDTHO - HEEE
ID | Msg cnt | MaXmsg | WaitQueue (Message)
0000H O00AH  Task 1210 taskli)

000ZH 0014H Msg 0033H, 0053H
0000H 000AH  Task 13 (_taskl3) [=]
0000H 003CH

0000H O0ZZH

0000H O00FH

0000H O0Z8H

<] | [

B I R R L R

7.10.7.1 Display the Mailbox Status (When the realtime OS is MRxx conformed to ulTRON specifications V.3.0.)

All the mail boxes defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to ulTRON specifications V.3.0.)

Ttem Contents

ID ID No. of mailbox

Msg cnt Number of messages in each mailbox

MAXmsg Maximum number of messages that can be contained in each mailbox

Wait Queue(Message) The messages stored in the mailbox or ID No. and task name of tasks
waiting for messages

e The WaitQueue (Message) field shows a string "Msg" when a message is stored (when Msg_cont as
described above is non-zero), and then displays the stored message.

When no message is stored (when Msg_cont is zero), the WaitQueue field displays a string "Task" if a
task waiting for a message exists, and then displays the ID number and name of the task waiting for
a message.

e  When a task connected to the mail box queue is in the state of waiting with timeout enabled (waiting
in trev_msg), a string "[tmo]", which indicates the state of timeout enabled, is appended to a string
displayed in the WaitQueue (Message) field.

When a task connected to the mail box queue is in the state of forced waiting (Double waiting), a
string "[s]", which indicates the state of double waiting, is appended to a string displayed in the
WaitQueue (Message) field.

Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
Display when in WAIT-SUSPEND with time out | 26(_task26)[tmo][s]

o Up to 8 characters can be displayed in the task name in the WaitQueue (Message) field.
If a task name exceeds 8 characters, the extra characters are omitted.
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7.10.7.2 Display the Mailbox Status (When the realtime OS is MRxx conformed to ulTRON specifications V.4.0.)

All the mail boxes defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to ulTRON specifications V.4.0.)

Ttem Contents

ID ID No. of mailbox

Mbxatr Attribute of each mailbox

Mailbox Queue (Wait) ID No. and task name of tasks waiting for messages
Mailbox Queue (Message) The messages stored in the mailbox

e The following are displayed in the Mbxatr area:

TA_TFIFO Task wait queue is in FIFO order
TA_TPRI Task wait queue is in task priority order
TA_MFIFO Message queue is in FIFO order

TA_MPRI Message queue is in message priority order

e  When a task connected to the mail box queue is in the state of waiting with timeout enabled (waiting
in trev_mbx), a string "[tmo]", which indicates the state of timeout enabled, is appended to a string
displayed in the Mailbox Queue (Wait) field.

When a task connected to the mail box queue is in the state of forced waiting (Double waiting), a
string "[s]", which indicates the state of double waiting, is appended to a string displayed in the
Mailbox Queue (Wait) field.

Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
Display when in WAIT-SUSPEND with time out | 26(_task26)[tmol[s]

o Up to 8 characters can be displayed in the task name in the Mailbox Queue (Wait) field. If a task
name exceeds 8 characters, the extra characters are omitted.
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7.10.8 Display the Data Queue Status
In the MR window, select Popup Menu - [Mode] -> [Data Queuel.

MR, =l
WEOP=puOBTHL - WEGE
ID | ptgatr | Dtent | DEgsz | Data Queus (Wait) | Data Queue (Data)
[32]11 TA _TFIFO O a} Send 23(_taskZ3), 24( taskz4)[s], 25
[32]2 TA_TFIFC O u} Receive 27(_taskIV), 2B _taskif)[=],
[16]1 TA _TFIFO O a} Send 31(_task31l), 32(_task3Z)[s], 33
[16]2 TA_TPRI a a Receive 35(_task35), 36(_task3ie)[=],
4] | |

7.10.8.1 Display the Data Queue Status(When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

All the data queues defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to uITRON specifications V.4.0.)

Ttem Contents

1D ID No. of data queue

Dtqgatr Attribute of each date queue

Dtent Number of messages in each data queue

Dtqgsz Maximum number of messages that can be contained in each data queue

Data Queue (Wait) ID No. and task name of tasks waiting for message transmission waiting
or message reception waiting

Data Queue (Data) The messages stored in the data queue

o The display of the ID field varies depending on which one is specified, the standard data(32 bits) or
the extended data(16 bits).
MR100/4

- If the standard data(32 bits), the ID field displays a string "[32]" and data queue ID number.
- If the extended data(16 bits), the ID field displays a string "[16]" and data queue ID number.

e The following are displayed in the Dtqatr area:

TA_TFIFO Task wait queue is in FIFO order
TA_TPRI Task wait queue is in task priority order
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e The Data Queue (Wait) field displays a string "Send" if a task waiting for a message sending, and
then displays the ID number and name of the task waiting for a message sending. Also, if a task
waiting for a message receiving, displays a string "Receive" and then displays the ID number and
name of the task waiting for a message receiving.

e When a task connected to the date queue is in the state of waiting with timeout enabled , a string
"[tmo]", which indicates the state of timeout enabled, is appended to a string displayed in the Data
Queue (Wait) field.

When a task connected to the data queue is in the state of forced waiting (Double waiting), a string
"[s]", which indicates the state of double waiting, is appended to a string displayed in the Data
Queue (Wait) field.

Normal Display 26(_task26)
Display when in WAIT-SUSPEND 26(_task26)[s]
Display when in WAIT-SUSPEND with time out | 26(_task26)[tmol[s]

o Up to 8 characters can be displayed in the task name in the Data Queue (Wait) field. If a task name
exceeds 8 characters, the extra characters are omitted.
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7.10.9 Display the Cycle Handler Status

In the MR window, select Popup Menu - [Mode] -> [Cyclic Handler].

MP. E

WIOP=HHDTHS - WERE

ID | StaAddr| [netme] | interval| count| Status |
1 0OF1cS6H [ cyclel) O064H 0064H TCY ON
2 O0FlcS8H  ([_cyeolel) O3ES8H 03ESH TCY_OFF
3 O0F1c5aH |_cyoled) 01F4H 01F4H TCY _ON
4 O0F1CACH [ _cycled) 0258H DZ58H TCY_ON
3 OFICSEH [ cyocled) O0cEH O0cEH  TCY OFF
& OFICe0H | _cyoles) 01ZcH OlZiCcH TCY _ON
7 0OFI1ceZH  |_cyoleT) 0190H 0190H TCY _ON
8 O0F1Ce4H [ _cycled) O015EH O15EH TCY_ON

7.10.9.1 Display the Cycle Handler Status(When the realtime OS is MRxx conformed to uITRON specifications
V.3.0.)

All the cycle handlers defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to uITRON specifications V.3.0.)

Ttem Contents

1D ID No. of cycle handler

StaAddr Starting address of cycle handler
(name) Name of cycle handler

interval Interrupt interval

count Interrupt count

Status Activity status of cycle start handler

e The following are displayed in the Status area:

TCY_ON Cycle handler enabled
TCY_OFF Cycle handler disabled
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7.10.9.2 Display the Cycle Handler Status(When the realtime OS is MRxx conformed to uITRON specifications
V.4.0)

All the cycle handlers defined in the configuration are listed in the order of ID number. The function of each item is
listed below. (When the realtime OS is MRxx conformed to ulTRON specifications V.4.0.)

Ttem Contents

ID ID No. of cycle handler

Name Name of cycle handler

Cycphs The activation phase (by the millisecond)

Cyctim The activation cycle time (by the millisecond)

Tmout The amount of time by the millisecond remaining before the cyclic
handler's next activation time

Status Activity status of cycle start handler

e  The following are displayed in the Status area:

TCYC_STA Cycle handler is in an operational state
TCYC_STP Cycle handler is in a non-operational state
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7.10.10 Display the Alarm Handler Status

In the MR window, select Popup Menu - [Mode] -> [Alarm Handler].

MF x|

BIOP=HuDFTHL - IEEE
Remain Handler:7 { Mow System Clock Gount = 0000H0000HO184H 3

10 | Staaddr | (name) | AlarmTime

OFLCESH ([ alarm) 0000H : 0000H : ABCDH
OF1C70H [ alarmb) 0000H : 1000H : 0003H
OF1ce6H [ alarml) 0000H : ABCDH : 1000H
OFLCY2H [ _alarm?) 000pH = 0013H : 1001H
OF1CEAH [ _alarmi) 00cDH : 0003H : 0O003H
OFLCECH (| alarmd) 00cDH : 0003H : 0353H
OF1CBEH [_alarmi) 00OCDH : 0OAA3H : 0O0O0L1H

[, R - L R

When the realtime OS is MRxx conformed to ulTRON specifications V.3.0, the following data is displayed in the
status bar.

|Rﬂmain Handler:? £ Mow System Glock Count = 0000H:0000H:0184H 3

7.10.10.1 Display the Alarm Handler Status(When the realtime OS is MRxx conformed to uITRON specifications
v.3.0)

Of all the cycle start handlers defined in the configuration, only those which are not started yet at present are
listed in the ascending order of start time. The function of each item is listed below. (When the realtime OS is
MRxx conformed to uITRON specifications V.3.0.)

Ttem Contents

ID ID No. of alarm handler

StaAddr Starting address of alarm handler
(name) Name of alarm handler
AlarmTime Starting time of alarm handler

7.10.10.2 Display the Alarm Handler Status(When the realtime OS is MRxx conformed to uIlTRON specifications
V.4.0)

Of all the cycle start handlers defined in the configuration, only those which are not started yet at present are
listed in the ascending order of start time. The function of each item is listed below. (When the realtime OS is
MRxx conformed to uITRON specifications V.4.0.)

Item Contents

1D ID No. of alarm handler

Name Name of alarm handler

Almtim The amount of time by the millisecond remaining before the alarm
handler's activation time

Status Activity status of alarm handler

e The following are displayed in the Status area:

TALM_STA Alarm handler is in an operational state
TALM_STP Alarm handler is in a non-operational state
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7.10.11 Display the Memory Pool Status

In the MR window, select Popup Menu - [Mode] -> [Memory Pooll.

MR, x|
WIOP=QHuOTEHS c IEEE
ID | BaseAddr| Elk size| Total Blk cnt| Free EBElk cnt (map)
[F]1 0O07EZH gno 4 2 = 1100}
[F]2 OO0gFzZH 10 10 9 [--——- 11111111109
[F]3 0O0956H 3o 16 15 (1111111311311113110G
[¥]1(1y DO18EEH 24 -- 1
1i{2} 000000H 1 -- 0
1{3) 000000H 120 - 0
14} 001a96H 248 -- &
4] | il

7.10.11.1 Display the Memory Pool Status(When the realtime OS is MRxx conformed to uITRON specifications
V.3.0)

All the memory pools defined in the configuration are listed in the order of ID number. (The fixed length data
comes first, and the optional length data comes after the fixed length data.) The function of each item is listed
below. (When the realtime OS is MRxx conformed to ulTRON specifications V.3.0.)

Ttem Contents

1D ID No. of memory pool

BaseAddr Base address of memory pool

Blk_Size Block size of memory pool

Total Blk_cnt Tot a 1 block count of memory pool

Free Blk_cnt(map) Number of unused blocks and information on unused memory blocks
(bit information)

e The display of the ID field varies depending on which one is specified, fixed length or optional length.

- If the data is of fixed length, the ID field displays a string "[F]" and memory pool ID number.

- For an arbitrary length, the contents displayed on the first line are the character string "[V]," a memory pool
ID number, and a block ID number. Displayed on the second to fourth lines are the memory pool ID and
block ID numbers. The block ID numbers are enclosed in parentheses.

e  When specifying the optional length memory pool, "--" is displayed in the Total Mlk_cut field.
No bit information is displayed in the Free Blk_cnt (map) field.

e  When specifying the fixed-length memory pool, the display format of each bit in the memory block
information in Free Blk_cnt (map) is as shown below:

item Contents

'0' Memory block in use (busy)

gk Memory block not in use (ready)
- No memory block
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7.10.11.2 Display the Memory Pool Status(When the realtime OS is MRxx conformed to uITRON specifications
V.4.0)

All the memory pools are listed in the order of ID number. The function of each item is listed below. (When the
realtime OS is MRxx conformed to uITRON specifications V.4.0.)

Ttem Contents

ID ID No. of memory pool

Mplatr Attribute of each memory pool

Mpladr Base address of memory pool

Mplsz Size of memory pool

Blkent Total block count of fixed length memory pool

Fblkent Number of unused blocks and information on unused memory blocks

Memory Pool Queue Displays the ID number and name of tasks waiting in the memory
pool.

e The following are displayed in the Mplatr area:

TA_TFIFO Task wait queue is in FIFO order
TA_TPRI Task wait queue is in task priority order

e The display of the ID field varies depending on which one is specified, fixed length or optional length.
- If the data is of fixed length, the ID field displays a string "[F]" and memory pool ID number.
- For an arbitrary length, the contents displayed on the first line are the character string "[V]," a memory pool
ID number, and a block ID number. Displayed on the second to fourth lines are the memory pool ID and
block ID numbers. The block ID numbers are enclosed in parentheses.
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7.10.12 Display the Task Context

7.10.12.1 Display the Task Context

In the MR window, select Popup Menu - [Context...].

The Context dialog box is opened. The Context dialog box is used to reference/specify the context information of the
specified task.

You can also open the Context dialog box by double-clicking the data display area in the task state display mode .

Task ID: |14 Get.

Context:

Task ID = 14 taskl4d |-

Status = WAI(SEM)

Priocrity = 15

PC: FFZ8E3

RO: 0000

Rl: 0001

RZ: 0000

R3: 0014 =

a0: 000001

al: 00005C

5B: 00040E |
Cloze |

Enter the task ID number in the Task ID field and click the View button (or press the Enter key).
The context of the specified task appears in the Context field.
e If the task entered in the Task ID field is "RUN" or "DMT" when clicking the View button, the
context is not displayed. (In the Context field, only the task ID and task state are displayed.)
e If a task ID number which does not exist is entered in the Task ID field when clicking the View
button, an error occurs.
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7.10.12.2 Change the task context

Enter the task ID number in the Task ID field in the Context dialog and click the Set button. The Set Context

dialog is opened.
The Set Context dialog is used to set the specified context register value of the specified task.

Set Context Data

Task ID = 14
Fegister: IF'J LI
Walue: |-| 274

(0] 8 I Cancel I

Specify the register to be changed in the Register field list box and enter the value to be set in the "Value:" field.
If an expression description set in the "Value:" field is wrong, or if the specified value is outside the allowable range

set for the specified register, an error occurs.
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7.11 MR Trace Window

The MR Trace window measures the task execution history of a program using the real time OS and displays the
result graphically.

In addition to the task execution history, a history of various other operations each are traced and displayed,
including interrupt processing, task state transition, and system call issuance.

This window is available only when a target program which uses our real time OS (MRxx) is downloaded.

For MR100/4

For MR100/4, this function is available for V.1.01 or later version. If a target program created on MR100/4
V.1.00 is downloaded, this function does not work and nothing is displayed in the MR Trace window.

Use the timer A or timer B as the system clock. If you use another timer as the system clock or do not use the
system clock, histories cannot be measured and displayed correctly.

A history of high-speed interrupts cannot be measured and displayed.

A history of interrupts using the fixed vector table cannot be measured and displayed.

A history of non-kernel interrupts cannot be measured and displayed. However, it can be measured and
displayed by invoking macros for measurement from non-kernel interrupt handlers. For details, refer to the
MR100/4 User’s Manual.

& MRB Trace

IO H & & | o d
|Mark: 007 00°'00:000.000 - 007 00'00:000.234 = 007 00°00:000.234  Indicator: 0070000000118 Scale: * 3837370213 Grid: 0070000000070 |Ares: Break
WEC takhle i [ naame ) 2
249 FFFFFFE4 [__SYScALTO) - ]
250 FFFFFFER [_SYSCALLI:I 5 = o | ek
1 [ _taskl)
2| [ _taski)
3| [ task3)
4| [ taskd)
5| [ tasks) L
6 [ _tasks) .
Unknown R e ARy R L DEREEED
< b

The content of each item is as follows.

Items Contents

VEC*1 Indicates a software interrupt number.

table Indicates the interrupt vector table number.

1D Indicates a task ID number.

(name) Indicates an interrupt routine name, task name, idle processing
(display "Idle"), and unknown name(displayed "Unknown").
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When moving the mouse to the information displayed in the window, the pop up window as below is opened,
showing the detailed information.

Interrupt handling or task execution history
ID=D' 3 [ task3)
begin:00"00'00:002 .304
end:00"00'00:002.314
[end-hegin) :007"00'00:000.009

System call issue history
wai flg
flgid=D'1l
E_OK
begin:00"00'00:000. 277

Task state transition history
WAT (MBX)
begin:00"00'00:001.230
end: 00"00'00:001.413
(end-begin) :00"00'00:000.133

Following information is displayed in the status bar.

e Time value at which start marker is positioned

e Time value at which end marker is positioned

e Time width of a range indicated by start and end markers
e Time value at which indicator is positioned

e  Scale factor of display

e Time width of grid line interval

¢ Range of measurement (trace) result

The grid lines are displayed using the start marker as the radix point.

The grid lines are displayed using the start marker as the radix point. The scale is displayed, using the time at
which the start marker is positioned as 0, with the left (forward in time) set to "minus" and the right (backward in
time) set to "plus".

The grid lines allow you to roughly understand the interrupt occurrence cycle and process time.

The interval time width of the displayed grid lines appears in the "Grid" area of the status bar.

The time value in the MR Trace window indicates an elapsed execution time from where the beginning data of the
measurement results recorded in the trace memory is counted as 0. On the contrary, the numeric value above the
grid lines (scale) in the MR Trace window is a relative value using the start marker as 0 (the grid interval is
specified in the Value dialog).

It has nothing to do with the time value. (This is provided so that you can see the window easily.)

Note

The software interrupt number*1 is different according to product. For details about which interrupt number is
assigned to which system call, refer to the MRxx Reference Manual, "Assemble Language Interface."

ATTENTION

e  Only when Trace mode is selected in the Debugging Mode tab of the Init dialog, MR Trace window can be used.
e In the MR Trace window, the trace mode is set to Trace priority mode. Therefore, the MCU execution may be
delayed.
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7.11.1 Extended Menus

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

Menu Function

Start Marker Move the start marker in the display area.

End Marker Move the end marker in the display area.

Indicator Move the indicator in the display area.

Adjust Adjust range of start and end marker to full width of display
area Adjust.

Expand Expand scale factor of display.

Reduce Reduce scale factor of display.

Trace Stop *2

Stop measuring.

Trace Restart *2

Restarts measuring.

Search...

Search for history of system calls.

Trace Range After Set measurement range condition to After.
Break Set measurement range condition to Break.

Value... Set value.

Color... Change display color.

Init Order... Reset the task order on the display.

Toolbar display

Display toolbar.

Customize toolbar...

Open toolbar customize dialog box.

Allow Docking

Allow window docking.

Hide

Hide window.

*2: Not supported.

REJ10J2120-0100 Rev. 1.00
Dec. 01, 2010

Page 144 of 193

RENESAS




R32C/100 E30A Emulator Debugger Chapter 7 Windows/Dialogs

7.11.2 Refer the Execution History of Task(MRxx Window)

You can reference the task execution history in the MR Trace window. You can reference the execution history
statistical processing result in the MR Analyze window. These windows are available for a target program using
our real time OS (MRxx).

7.11.2.1 Select the Trace Range

To measure the task execution history, the real time trace function is used. Click the "After" button (or, select
Menu - [Trace Range] ->[After]) or "Break" button (or, select Menu - [Trace Range] -> [Break]) in the MR Trace
window.

After Record the task execution history until the trace memory is filled.
Break | Record the task execution history until the target program stops (up to the maximum size
of the trace memory)

Execute the target program. Record the information required to know the task execution history in the trace
memory.

ATTENTION
The event set in the Event Setting Window is disabled.

7.11.2.2 Stop the Task Execution History Measurement

Click the "Stop" button in the MR Trace window. (Or, select Menu - [Trace Stop].) The measurement results so far
are displayed in the MR Trace window.
(Not supported.)

7.11.2.3 Restart the Task Execution History Measurement

Click the "Restart" button in the MR Trace window. (Or, select Menu - [Trace Restart].) When restarting the trace
measurement, all the measurement results so far are deleted.
(Not supported.)
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7.11.2.4 Refer the Execution History of Task

You can reference the task execution transition in the MR Trace window.

# MR Trace

BEOB&® & o d
|Mark: 00" 00'00:000.000 - 007 00'00:000.234 = 00" 00'00:000.234 | hdicator: 00700'00:000.118 |Scale: * 3837.370213 |Grid: 00"0000:000070 |Area Break

VEC table i [ name ) Z
249 FFFFFFE4 [ SYSCALLO) ]
250 FFFFFFESR [ SY¥SCALLL)

1| [_taskl)

2 [ taski)

3 [ task3)

4| [ taskd)

5

3

_—

[_taskd)
|_taskb)
Tnknown - . --------.------...................i _______

By moving the mouse to any information displayed in the window, the following window is opened, showing the
detailed information.

Interrupt handling or task execution history

ID=D' 3 [_task3)
begin:00"00' 00:002 .304
end:00"00 ' 00: 002 .314
(end-begin) : 00"00'00:000.009

System call issue history

wai flg

flgid=D'1

E 0K
begin:00"00'00:000.277

Task state transition history

WAT (MEX)
begin:00"00'00:001.2280
end:00"00'00:001.413
{end-begin) : 00"00'00:000.133
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711241  Search the History of System Call Issue
Click the "Search" button in the tool bar. The Search dialog is opened. (Or, select Menu - [Search ...].)

MR System Gall S5earch &l
Parameter: Return Parameter:
A0{Function Code) ROError Codel
: A
L

R2{0bject 100

W

Direction
* Forward (" Backward

Find Mext | Cloze

Specify the search condition.

With the function code (RO: Function Code) and error code (RO: Error Code), you can specify multiple values (OR
condition). Other items are searched based on the AND condition.

Then, specify the search direction. The debugger searches the items in the direction specified in the dialog, using
the position pointed by the indicator as the radix point.

When the debugger does not check all the search items, the subsequent system call issuance history in the search
direction will be a search result. Click the Find Next button. The debugger searches the system call issuance
history corresponding to the specified condition. The specified items are searched using the AND condition.

If the search condition is met, the indicator is moved to that point.
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711242  Change the display magnification
Click the "Expand" button or "Reduce" button in the tool bar. (Or, select Menu - [Expand] or [Reduce].)

The display is expanded or reduced using the left corner of the graph area as the radix point. By default, the
display is expanded or reduced with display scale of 1.5.
The display scale appears in the "Scale:*" field in the status bar.

The default expansion/reduction scale is 1.5. To change the scale, select Menu - [Value ...].
The Value dialog is opened. Specify the display expansion/reduction scale.

—iGrid Time

|EI h |EI m ID = |32 ms |832 us
—Rate

Expand: 1.500000 Reduce: |1 500000

Cancel I

711.243  Change the grid line display interval
Select Menu - [Value ...]. The Value dialog is opened. Specify the display time interval.

—Grid Time

|EI h |EI m |D = |32 ms |832 us
—Rate

Expand: 1.500000 Reduce: |1 B0oooa

i Cancel I
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711.244  Change the task display order
Drag the task/interrupt routine to be moved (the left portion of the graph) to the destination.

# MR Trace
HEO B &S o dh
|Mark: 007 00'00:000.000 - 0072000000352 = 0070000000352 Indicator: 0070000000176 Scale: # 1707519856 Grid: 0070000000070 |Ares: Break
VEC | table ID | [n=me)
Z49 FFFFFFE4 [_SYSCALLD:I
250 FFFFFFESR [ SYSCALLL)
5 [_task5)
6 [ tasks)
Unknown
& [ taskd)  p------
3 [ _task3)
2 [ _taskd)
1 {_taskl)
L8} 2

To initialize the display order, select Menu - [Init Order].

7.11.2.45. Display the specific task only
Click the task/interrupt routine to be hidden (the left portion of the graph). Every time you click, the setting is
switched between "Display" and "Hide".

7.11.24.6. Change the display color

Select Menu - [Color...]. The Color dialog is opened.

Click the button corresponding to the desired item. The Color Setting dialog is opened. Change the display color in
the dialog.

REJ10J2120-0100 Rev. 1.00 Page 149 of 193
Dec. 01, 2010 RENESAS



R32C/100 E30A Emulator Debugger Chapter 7 Windows/Dialogs

7.11.2.5 Measure the Execution Time of Task

You can measure the execution time between the markers by changing the positions of start marker and end
marker in the MR Trace window.

# MR Trace

EEOB&® & o dé
|Mark: 00" 00'00:000.328 - 007 00'00:000.404 = 00" 00'00:000076 | Ihdicator: 00700'00:000177 |Scale: * 5277.796277 |Grid: 0070000:000070 |Area Break

VEC | table ID | [n=me) u] 1
249 FFFFFFE4 [ SYSCALLO) ¥
250 FFEFFFER [ BYSCATLL)-f-----q--- B | ) e B B I T ARt & R | E ______________

5 [_task5) '
6 [ taske) !

Unknown = Fememmmmeeefemm e e e e e .
[ taskd) :
[ taskd]  |e———— -
[_taskd) :
[_taskl)

[ s NN

Drag the start marker position and end marker position.
The time interval between the markers is displayed in the status bar.

Note

[Definition of time value in the MR Trace window]

The time value in the MR Trace window indicates an elapsed execution time from where the beginning data of the
measurement results recorded in the trace memory is counted as 0. On the contrary, a numeric value above the
grid line (scale) in the MR Trace window is a relative value which sets the start marker to 0 (the grid interval is
specified in the Value dialog), which has nothing to do with the time value. (It is provided so that you can see the
window easily.)

7112561 Move the Marker
Each marker can be moved by dragging. When moving the mouse on the marker, the cursor shape changes. Then,
start dragging.

The start marker moves into the window (left portion) by clicking the "Start Marker" button in the tool bar. (Or,
select Menu - [Start Marker].)

The end marker moves into the window (right portion) by clicking the "End Marker" button. (Or, select Menu -
[End Marker].)

The indicator moves into the window (center) by clicking the "Indicator" button. (Or, select Menu - [Indicator].)

The other markers can move only to the specified positions listed below.

e  Position to which the interrupt processing or task execution transits
e Position to which the task state transits
e  Position where the system call issuance history is displayed
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7.12 MR Analyze Window

The MR Analyze window displays the result of the measurement data statistically analyzed within the range
specified by the start marker and the end marker in the MR Trace window.

The MR Analyze window supports three display mode as below:

e CPU occupation state by interrupt/task

e Ready time by task

e List of system call issuance histories (You can extract and display the history based on the specific condition.)

The MR Analyze window functions together with the MR Trace window.
This window is available only when a target program using our real time OS (MRxx) is downloaded.

7.12.1 Configuration of CPU Occupancy Status Display Mode

The CPU occupation state display mode is used to display the CPU occupation time and ratio by interrupt/task.
The MR Trace window shows the statistical results within the range specified by the start marker and end marker.

EE e W
Mark: 00"00'00:000.335 - 00"00'00:164.498 = 00°00'00:164.163
VEC | table D [ name) Hurm Max Run Time Min RBun Time 2vyg Bun Time Total Run Time Ratio% [0 25 50 75 lﬂq
32 | OFFDEO [ SYSCATLLOY 17| 00"00'00:000.033 | 00"00'00:000.013 | 00"00'00:000.022 | 00"00'00:000.378 0.23 | | H
33 | OFFDB4 [ SYSCALLIY 5| 00"00'00:000.020 | 00"00'00:000.019 | 00"00'00:000.019 | 00”00 '00:000.099 0.06
38 | OFEDSE [ SYSCATLLIZ) 3 007"00'00:000.028 | 00"00'00:000.028 | 00"00'00:000.028 | 00"00'00:000.084 0.05
Idle 6| 00"00'00:000.017 | 0000 '00:000.002 | 00"00'00:000.006 | 00"00'00:000.036 0.02
1| | taskl) 11| 00"00'00:014.002 | 00700'00:000.001 | 00"00'00:008.957 | 00"00'00:098 . 528 60.02
2| | _taska) 3| 00"00'00:013.003 | 00™00'00:000.001 | 00”00 '00:008. 669 | 0000 '00:026.008 15.64 mm
3| | task3) 2| 00"00'00:013.006 | 00"00'00:000.003 | 00"00'00:006.504 | 0000 '00:013.009 7.0z m
4| | _task4) 2| 00"00'00:013.003 | 00"00'00:000.001 | 00"00'00:006,502 | 00"00'00:013.005 7.92 m
5| | _teski) 2| 00"00'00:013.007 | 00"00'00:000.003 | 00"00'00:006.505 | 0000 '00:013.011 7.9: @
Unknotarn 0] 00"00'00:000.000 | 00"00'00:000.000 | 00"00'00:000.000 | 00"00'00:000. 000 0.00

By clicking the maximum execution time/minimum execution time display area of each line, you can search
interrupt to the clicked line or process history at the maximum/minimum execution time of the task.
The search result is pointed by the indicator which moves to the target position in the MR Trace window.
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7.12.2 Configuration of Ready State Duration Display Mode

The ready state time display mode by task is used to display the results generated from statistical process of the
time required from execution ready to transition to execution by task.

The statistical result is displayed within the range specified by the start marker and end marker in the MR Trace
window.

R
Mark: 00" 00'00:000.335 - 0000'00:164.498 = 00°00'00164.163

ID [name) N Max Min A
1| | taskl) 11 | D000 '00:013.069 | O0"00'00:000.013 | O0"00'00:005.961
2| I zaskZ) 3 | 00"O0'00: 000,080 | DO"00'00:000.002 | 0000 '00:000. 032
3 I taskd) Z | 00"O0'00:000.083 | DO"00'00:000.013 | 0000 '00:000. 048
4 | | taskd) Z | 00"00'00:000.09% | 007"00'00:000.002 | 0000 "'00:000,051
5| | taskd) Z | 00"O0'00: 000,099 | 0O0™00'00:000.012 | O0"00'00:000,.056

By clicking the maximum ready time/minimum ready time display area of the desired line, you can search the
process history of the maximum ready time/minimum ready time of the task corresponding to the clicked line.
The search result is pointed by the indicator which moves to the target position in the MR Trace window.

7.12.3 Configuration of System Call History Display Mode

The system call issuance history list mode is used to list the system calls issued.

The system call issuance history is listed within the range specified by the start marker and end marker in the MR
Trace window.

The number indicates a numeric value counted from the top system call within the measurable range.

«& MR Analyze : I o] 4
ik Ih. 1
Mark: 00%00'00:000.000 - 007 00'00:000.352 = 00" 00'00:000.352
Ho System Call Parameter Eeturn Parameter TIME -
22 cho pri tskid=D'0O E OK 00"00'00: 000, 149
23 Sig sem semid=D'1l E CK o0™0o'00; 000,158
24 set flg flgid=D'1l E OK O0"00'00:000.164
25 snd dtg degid=D'1 E OK 00"00'00:000.171
26 snd whx rbxid=D'1 E OK 00"00'00: 000,177 J
a7 chey pri tskid=D'0 E OK 00"00'00: 000,184
28 wai sem semid=D'1l E OK 00"00'00:000. 193
29 wai flg flgid=D'1l E OK 00"00'00:000.201
30 row dbg digid=D'1l E OK 00"00'00: 000,209 LI

By clicking the desired line, you can search the system call issuance history to the clicked line.
The search result is pointed by the indicator which moves to the target position in the MR Trace window.
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7.12.4 Extended Menus

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

Menu Function

Run Time CPU occupancy status display mode.
Rdy->Run Ready state duration display mode.

System Call System call history display mode.

Pick Up System Call... Extract specified system calls display mode.
Save... Save analysis data to file.

Toolbar display Display toolbar.

Customize toolbar... Open toolbar customize dialog box.

Allow Docking Allow window docking.

Hide Hide window.

7.12.5 Analyze the Execution History of Task

You can reference the execution history statistical processing in the MR Analyze window. The MR Analyze window
functions together with the MR Trace window. If the MR Trace window is not open, or the MR Trace window does
not show any data, the MR Analyze window will not function.

The execution history statistical processing function allows you to reference the following topics.

7.12.5.1 Refer the CPU Occupation State

Click the Run Time button in the tool bar. (Or, select Menu - [Run Time].) The MR Analyze window changes to the
CPU occupation state display mode.

w- MR Analyze
Err W
Mark: 00"00'00:000.335 - 00" 00'00:164.495 = 00*00'00:164.163
VEC | table I | rarme ) Hurn Max Run Time Min Run Tire 2wy Run Time Total Run Time Ratic% [0 z5 50 75 lﬂq
32 | OFEDEO [ SYSCATLLOY 17| 00"00'00:000.032 | 00700'00:000.013 | 00"00'00:000.022 | 00"00'00:000.278 0.23 | | H
33 | OFFDE4 [ SYSCATLI) 5| 00"00'00:000.020 | 00™00'00:000.019 | 00"00'00:000.019 | 00"00'00:000.099 0.06 i i
38 | OFEDS8 [ SYSCALLIZY 3| 00"00'00:000.028 | 00"00'00:000.028 | 00"00'00:000.028 | 00"00'00:000.084 0.05 3 3
Idle 6| 00"00'00:000,017 | 00"00'00;000,002 | 00"00'00:000,006 | 00"00'00:000.036 0.02 3 3
1| | teskl) 11| 00"00'00:014.003 | 00"00'00:000.001 | 00"00'00:008.957 | 00"00'00:098 . 528 B0. 07 |
2| |_taskZ) 3 007"00'00:013.003 | 00"00'00:000.001 | 00"00'00:008. 6698 | 00"00'00:0Z6.008 15.64 mm 3 3
3| | _task3) 2| 00"00'00:013.006 | 00"00'00:000.003 | 00"00'00:006.504 | 0000 '00:013.009 7.92 m 3 3
4| | taskid) 2| 007"00'00:012.003 | 00"00'00:000.001 | 00"00'00:006.502 | 00"00'00:013.005 7.9z m i i
5| |_task5) 2| 00"00'00:013.007 | 00"00'00:000.003 | 00"00'00:006.505 | 0000 '00:013.011 7.9: m 3 3
Unlnown 0] 00"00'00:000.000 | 00"00'00:000.000 | 00"00'00:000.000 | 0000 '00:000. 000 0.00 H H

The window shows the CPU occupation time and ratio by interrupt processing and by task.
The data displayed is the statistical results for the range specified with the start marker and end marker in the MR
Trace window.

By clicking the maximum execution time/minimum execution time display field of each line, you can search the
processing history at the maximum execution time/minimum execution time of the task corresponding to the
clicked line.

The search result is pointed by the indicator in the MR Trace window after the indicator moves to the destination
position.
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7.12.5.2 Refer the Ready Queue Time
Click the Ready->Run button in the tool bar. (Or, select Menu - [Rdy -> Runl.)

R
Mark: 00" 00'00:000.335 - 0000'00:164.498 = 00°00'00164.163

ID [name) N Max Min A
1| | taskl) 11 | D000 '00:013.069 | O0"00'00:000.013 | O0"00'00:005.961
2| I zaskZ) 3 | 00"O0'00: 000,080 | DO"00'00:000.002 | 0000 '00:000. 032
3 I taskd) Z | 00"O0'00:000.083 | DO"00'00:000.013 | 0000 '00:000. 048
4 | | taskd) Z | 00"00'00:000.09% | 007"00'00:000.002 | 0000 "'00:000,051
5| | taskd) Z | 00"O0'00: 000,099 | 0O0™00'00:000.012 | O0"00'00:000,.056

The time required from execution ready state to transition to execution state by task is processed statistically and
displayed.

The data displayed is the statistical results of the range specified with the start marker and end marker in the MR
Trace window.

By clicking the maximum ready time/minimum ready time display field of each line, you can search the processing
history at the maximum ready time/minimum ready time of the task corresponding to the clicked line.

The search result is pointed by the indicator in the MR Trace window after the indicator moves to the destination
position.

7.12.5.3 Refer the System Call Issuance History
Click the "System Call" button in the tool bar. (Or, select Menu - [System Calll.)

«# MR fnalyze

e W
|Mark: 007 00°'00:000.000 - 007 00'00:000,352 = 007 00'00-000.352

Ho System Call Parameter Feturn Parameter TIME ~
22 chy pri tskid=L'0 E 0K ooToo'o0:000, 149

23 Sig sem zemid=D'1l E OK ooroo'oo; 000,158

24 set flg flgid=rp'1 E 0K o0"oo'00:000. 164

25 snd_dtg degid=r'1 E_OK oo"oo'o0:000.171

26 snd_mbx mhxid=D'1 E_OK oo"oo'o0:000. 177

27 chy pri tskid=p'0 E OK oo0"00'00:000.184

28 wai sem semid=D'1 E OK o000 'o0:000.193

0 wai flog flgid=p'1 E_OK oo"oo0'o00:000.201

30 rcv dtg dtgid=Dp'1 E OK oo0"oo0'00:000.210 3

The issued system calls are listed in chronological order of system call.
The data displayed is the statistical results for the range specified with the start marker and end marker in the MR
Trace window.

By clicking each line, you can search the system call issuance history corresponding to the clicked line. The search
result is pointed by the indicator in the MR Trace window after the indicator moves to the destination position.
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712531  Extract the Issuance History
Click the "Pick Up" button in the tool bar. (Or, select Menu - [Pick Up System Call...].)
The dialog shown below is opened. Specify the search condition of the system call to be extracted and displayed.

MR System Gall Pick Up X]

Parameter: Feturn Parameter:
A0{Function Gode) RO{Errar Codel

R2{0bject 100

[~ R2:
OF I Cancel |

Extract the issuance history of the system call which meets the specified condition and display it.
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8.  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.

8.1 Table of Script Commands (classified by function)

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 Step execution of source line

StepInstruction SI Step execution of instructions

OverStep (0) Overstep execution of source lines
OverSteplnstruaction (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
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8.1.3 Register Operation Commands

Command Name

Short Name

Contents

Register

R

Checks and sets a register value

8.1.4 Memory Operation Commands

Command Name Short Name | Contents

DumpByte DB Displays the contents of memory (in 1-byte units)
DumpWord* 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)
SetMemoryWord* 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* W 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

MoveLord* MOVEL Moves memory blocks(in 4-byte units)

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

Express 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

SoftwareBreak EnableAll SBEA Enables all software breaks

BreakAt - Sets a software breakpoint by specifying a line No.
Breakln Sets a software breakpoint by specifying a function
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8.1.7 Real-time Trace Commands

Command Name Short Name | Contents
TraceData* TD Realtime trace data display
TraceList* TL Displays disassembled realtime trace data

8.1.8 Event Setting Commands

Command Name Short Name | Contents
EVent EV Sets and checks events

8.1.9 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 @ Outputs the screen display to a log file

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

Exec - Executes external application

8.1.10 Program Display Commands

Command Name | Short Name | Contents

Func - 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 - Checks a filename and displays the contents of that file

8.1.11 Clock Command

Command Name | Short Name | Contents
Clock CLK Checks the clock
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8.1.12 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

8.1.13 Real-time OS Command

Command Name

Short Name

Contents

MR*

Displays status of realtime OS (MRxx)

8.1.14 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

Echo Displays messages

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

Command Name Short Name | Contents

AddPath Adds the search path

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.

BreaklIn Sets a software breakpoint by specifying a function

CD Specifies and checks the current directory

Clock CLK Checks 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)

Echo Displays messages

EVent EV Sets and checks events

Exec Executes external application

Exit Exits the script file

Express 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

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

Logoff Stops the output of the screen display to a log file

Logon Outputs the screen display to a log file

Module MOD Displays modules names

Move - Moves memory blocks

MoveLord* MOVEL Moves memory blocks(in 4-byte units)

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

MR* - Displays status of realtime OS (MRxx)

OverStep 0 Overstep execution of source lines

OverSteplInstruaction Ol Overstep execution of instructions

Path Sets and checks the search path

Pause Waits for user input
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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)
SetMemoryWord* 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

SoftwareBreak Enable SBE Enables software breakpoints

SoftwareBreak EnableAll SBEA Enables all software breaks

Status - Checks the operating status of the MCU

Step S Step execution of source line

Steplnstruction 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

TraceList* TL Displays disassembled realtime trace data

UnAlias - 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 (if, 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
e  You cannot include comments on the same lines as script commands.
e  You can nest script files up to ten levels.
e  You can nest if statements and while statements up to 32 levels.
e If statements must be paired with endi statements, and while statements with endw statements in
each script file.
e 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.
e You can specify up to 4096 characters per line. An error occurs if a line exceeds this number of
characters.
o  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.
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9.1.1 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).

9.1.2 Assign Statement

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

| %macro-variable = expression |

e  You can use alphanumerics and the underscore () in macro variable names. However , you cannot
use a numeric to start a macro variable name.

e 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.

e  You can use macro variables within the expression.

e Always precede macro variables with the "%" sign.

9.1.3 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

e If the expression is t rue (other than 0), statement 1 is executed. If false, (0), statement 2 is executed.

e You can omit the else statement. If omitted and the expression is false, execution jumps to the line
after the endi statement.

e if statements can be nested (up to 32 levels).
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9.1.4 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

e 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).

e  You can nest while statements up to 32 levels.

e Use the break statement to forcibly exit a while loop. If while statements are nested, break exits
from the inner most loop.

9.1.5 Comment statements

You can include comments in a script file. Use the following format.

| ;character string |

o  Write the statement after a semicolon (;). You can include only spaces and tabs in front of the
semicolon
e Lines with comment statements are ignored when the script file is executed.
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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:
e Constants
e  Symbols and labels
e  Macro variables
e  Register variables
e  Memory variables
e Line Nos.
e  Character constants
e  Operators

9.2.1 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 and 740

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).
e 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.

Type Radix
Address Hex
Line No. Dec

No. of executions

No. of passes
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9.2.2 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.
e  Symbols and labels can consist of up to 255 characters.
e  Uppercase and lowercase letters are unique.

Product Name Notes
The debugger for M32R, e You cannot include the assembler structured
The debugger for R32C, instructions, pseudo instructions, macro instructions,
The debugger for M32C, operation code, or reserved words (SECTION, .BYTE,
The debugger for M16C/R8C, switch, if, etc.).
e You cannot use strings that start with two periods (..)
for symbols or labels.

9.2.2.1 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:
e  When a command is entered
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 scope.
e During command execution
The current scope automatically switches depending on the program address being handled by the
command.

9.2.2.2 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:
e  Conversion of address values

Local labels

Global labels

Local symbols

Global symbols

Local labels outside scope

Local symbols outside scope

o Ot W

e Conversion of data values
Local symbols
Global symbols
Local labels
Global labels
Local symbols outside scope
Local labels outside scope

S

e  Conversion of bit values
Local bit symbols
Global bit symbols
3. Local bit symbols outside scope

o=
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9.2.3 Macro Variables

Macro variables are defined by assign statements in the script file. See Section

"9.1.2 Assign Statement " in the

Reference part for details. Precede variables with '%' for use as macro variables.
e  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.
e  You cannot use the names of registers as variable names.
e  Uppercase and lowercase letters are differentiated in variable names.
e You can define a maximum of 255 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.

9.2.4 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 R32C

PC, USP, ISP, INTB, FLB, SVF, SVP, VCT,

DMDO, DMD1, DMD2, DMD3, DCT0, DCT1, DCT2, DCTS3,
DCRO, DCR1, DCR2, DCR3, DSA0, DSA1, DSA2, DSAS,
DSRO, DSR1, DSR2, DSR3, DDAO, DDA1, DDA2, DDAS3,
DDRO, DDR1, DDR2, DDR3,

ORO, OR1, OR2, OR3, OR4, OR5, OR6, OR7, <- Bank 0 Register
0AO0, 0A1, 0A2, 0A3, OFB, 0SB <- Bank 0 Register

1RO, 1R1, 1R2, 1R3, 1R4, 1R5, 1R6, 1R7, <- Bank 1 Register
1A0, 1A1, 1A2, 1A3, 1FB, 1SB <- Bank 1 Register

Uppercase and lowercase letters are not unique in register names. You can specify either.

9.2.5 Memory variables

Use memory variables to use memory values in expressions. The format is as follows:

[Address].data-size

e You can specify expressions in addresses (you can also specify memory variables).
e 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 W or 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

e The default data size is word, if not specified.
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9.2.6 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.

9.2.7 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.

9.2.8 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
0O Brackets level 1
+, 5, ~ Monadic  positive, monadic | level 2
negative, monadic logical NOT
* ] 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 | level 7
exclusive OR
<, <=, >,>=, = 1= Dyadic comparison level 8
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10. C/CH+ Expressions

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 +,-,%,/

Pointers kR

Reference &

Sign inversion -

Member reference using dot operator Object.Member

Member reference using arrow

Pointer->Member, this->Member

Pointers to Members

Object.*var, Pointer->*var

Parentheses

¢)

Arrays

Array[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, func, ...

Character constants

‘A, b ..

Character string literals

"abcdef", "I am a boy.", ...

10.1.1 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

e  You cannot register only immediate values as C watchpoints.

e 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.
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10.1.2 Scope Resolution

The scope resolution operator :: is available as following.

Global scope: :ivaliable name
t:x, :-:val

Class scope: class name::member name, class name::class name::member name, e.g.
T::member, A::B::member

10.1.3 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.

™. . B, )
Notes

e There is no support currently for mathematical operators for floating point numbers.

10.1.4 Pointers

Pointers are indicated by the asterisk (*). You can use pointer to pointers **, and pointer to pointer to pointers R

ete.
Examples: "*variable_name', "**variable_name', etc.

Notes

e Immediate values cannot be processed as pointers. That is, you cannot specify *0xE000, for example.

10.1.5 Reference

References are indicated by the ampersand (&). You can only specify "&variable_name".
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10.1.6 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

e There is no support currently for sign inversion of floating point numbers.

10.1.7 Member Reference Using Dot Operator

You can only use "variable_name.member_name" for checking the members of structures and unions using the dot
operator.
Example:
class T {
public:
int memberl;
char member2;
}:
class T t_cls;
class T *pt_cls = &t_cls;

In this case, t_cls.memberl, (*pt_cls).member2 correctly checks the members.

10.1.8 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 member?2;
}:
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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10.1.9 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;
};
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

e Note that the expression *mp cannot considered as the variable of pointer-to-member type.

10.1.10 Parentheses

Use the '(' and ' to specify priority of calculation within an expression.

10.1.11 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.

10.1.12 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
e  Of the basic types of C++, casts to bool type, wchar_t type, and floating-point type (float or double)
cannot be used.
o (Casts to register variables cannot be used.
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10.1.13 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

e  You cannot cast to struct or union types or the pointers to those types.

10.1.14 Variable Name

Variable names that begin with English alphabets as required
under C/C++ conventions can be used.

The maximum number of characters for variable name is 255.
And 'this' pointer is available.

10.1.15 Function Name

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.

10.1.16 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

e  You cannot register character constants only as C watchpoints.

e  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).

10.1.17 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
e  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.
REJ10J2120-0100 Rev. 1.00 Page 173 of 193

Dec. 01, 2010 RENESAS



R32C/100 E30A Emulator Debugger Chapter 10 C/C++ Expressions

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.

10.2.1 Enumeration Types

e  When the result (value) of calculation has been defined, its name is displayed.
(DATE) date = Sunday(all Radices)

o If the result (value) of calculation has not been defined, it is displayed as follows:
(DATE) date = 16 (when Radix is iIn initial state)

(DATE) date 0x10(when Radix is hex)

(DATE) date 0000000000010000B(when Radix is binary)

10.2.2 Basic Types

e  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 is in initial state)
(unsigned int) OxFFOO(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) c "J*"(when Radix is in initial state)
(unsigned char) c = 0x4A(when Radix is hex)
(unsigned char) c 10100100B(when Radix is binary)
e When the result of calculation is a floating point, it is displayed as follows:
(double) d 8.207880399131839E-304(when Radix is iIn initial state)
(double) d 0x10203045060708(when Radix is hex)
(double) d 0000000010. . ... 1000B(when Radix is binary)
C----. indicates abbreviation)
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10.2.3 Pointer Types

e 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)
e  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)

1 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

: k- Cilatch

liatch | Local | File Lacal | Glabal |

watne | Value
@unsigned char *) str OxFOO00 (89 'T')
- [struct DATA *) pData 0=408
—lstruct DATA ) *[pData) Ox408
[gigned int) nID u}

+[unsigned char *) str O=xFOO05 (B3 'S')

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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10.2.4 Array Types

o  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)

e 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"10.2.3 Pointer Types") When the number of the
array elements is more than 100, the following dialog box open. Specify the number of the elements in the dialog
box.

Flease sef array area.

Start: |D

End: |1DEB

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.

10.2.5 Function Types
e  When the result of calculation is a function type, the starting address is displayed in hex as follows:
(void()) main = OxFOOO(all Radices)

10.2.6 Reference Types

e  When the result of calculation is a reference type, the reference address is displayed in hex as

follows:
(signed int &) ref = 0xD038(all Radices)

10.2.7 Bit Field Types

e  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 = Ox1FFF(when Radix iIs hex)

(unsigned int :13) s.f = 1111111111111B(when Radix is binary)
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10.2.8 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)

10.2.9 Syntax Errors
e  When the calculated expression contains a syntax error, it is displayed as follows:

QO str*(p = <syntax error>(all Radices)
(where str*(p is the syntax error)

10.2.10 Structure and Union Types

e 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

:pmmhmh
X |76z @

iatch | Local | File Local | Glabal |

Hame | value | =
+iunsigned char *) str OxFOOOO (89 '%T')
¥ [unsigned char) *(str) g8 '¥!
@struct DATA *) plata Ox408
—[ztruct Answer | ans 0x82ZE i
[unsigned char) ch 100 'd!
[signed 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.
e  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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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
Program Program break(software break) or Instruction Execution break(event
break)
Event, Data Access Memory Access break(event break)
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12. Attention

12.1 Common Attention

12.1.1 File operation on Windows

1. File Name and Directory Name
- 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 where the software breakpoint can be set is different according to the product.

12.1.2.1 The debugger for R32C

Software breakpoints can be set in the MCU's internal RAM area, MCU's internal flash ROM area, and the RAM
area in the user target.

ATTENTION

e If a breakpoint in the MCU's internal flash ROM area is specified, it is necessary that instructions be
rewritten or written back in block units. Therefore, no software breakpoints can be set while the
target program is running.

e If the area is an instruction non-rewritable area such as the ROM area in the user target, no
software breakpoints can be set.
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12.1.3 Get or set C variables

e If a variable is declared with the same name as the type definition name declared by typedef, you
cannot reference that variable.
e  Values cannot be changed for register variables.
e  Values cannot be changed for 64 bit width variables (long long, double, and so on).
e  Values cannot be changed for C/C++ expressions that do not indicate the memory address and size.
e 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.
e Literal character strings can only be substituted for char array and char pointer type variables.
e No arithmetic operations can be performed on floating point types.
e No sign inversion can be performed on floating point types.
e (Casting cannot be performed on floating point types.
e (Casting cannot be performed on register variables.
e (Casting cannot be performed on structure types, union types, or pointer types to structure or union
types.
e  Character constants and literal character strings cannot contain escape sequences.
e The following values can be substituted for the bit-fields.
- integer constants, character constants, and enumerators
- variables of bool types, characters types, integers types, and enumeration types
- bit-field
When the substituted value is larger than the size of the bit-field, it will be truncated.
e The bit-field member allocated in the SFR area might not be transformed into a correct value.
e  While the target program is running, values of local variables and bit-fields cannot be modified.

12.1.4 Function name in C++

e  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.

e  You can not use function names for C/C++ expression

e  No script commands (e.g., breakin and func) can be used in which function names are specified for
arguments.

e In address value specifying columns of dialog boxes, no addresses can be specified using function
names.

e The pointers for a member function can not be referred correctly in C watch window.

12.1.5 Option settings for download modules

These options, which can be set in "Debug Settings" dialog box, are invalid for this debugger:
e  Offset : specified value is regarded as ‘0’
e  Access size : specified value is regarded as ‘1’
e  Perform memory verify during download : Not supported.

12.1.6 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.
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12.1.7 Synchronized debugging

Synchronized debugging function is not available.

12.1.8 Down-load of Firmware

The emulator must have the suitable firmware downloaded into it. The debugger inspects the version of the
emulator's internal firmware as it starts up. If it is found that the emulator does not have the firmware files needed
for it, the emulator enters a mode in which the firmware is forced to be downloaded at the debugger startup.

12.1.9 Check of ID Code

Checks the ID code written in the flash memory at the debugger startup. When the ID code is written in the flash
memory, a dialog box to input the ID code appears. Enter the correct ID code in the dialog box. If the ID code you
have supplied does not match, the debugger will not start.

12.1.10 ID code write to flash memory

The ID code is written into the flash memory only when the program was downloaded in writer mode. When
operating in other than the writer mode, no ID code is written into the flash memory even when the program is
downloaded. In that case, an ID code consisting entirely of FFh is assumed.

12.1.11 The start procedure of debugger.

To start the debugger, follow one of the procedures described below.

e  Turn on the power for the emulator and target -> Start the debugger -> Set up the Init dialog box -> Reset the
target in hardware

e  Turn on the power for the emulator -> Start the debugger -> Set up the Init dialog box -> Turn on the power for
the target

If the target needs to be reset in hardware or the power for the target needs to be turned on, the dialog box to

inform that thing appears. In that case, reset the target in hardware or turn on the power for the target and then

click the OK button.

12.1.12 Use of Watch dog timer

You can debug a program making use of the watchdog timer. Only when the watchdog timer is active, the
emulator's monitor program performs refreshing.

12.1.13 Debugging Resource on MCU

Since the MCU's internal break events share trace events and time measurement events, there is a total of 8 break
events.

12.1.14 Setting of break point on MCU's internal RAM area

Please use the software breakpoint to the MCU's internal RAM area to use the hardware break resource effectively.
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12.2 Attention of the R32C Debugger

12.2.1 Stack area used by the emulator

The emulator uses the interrupt stack area as its work area (MAX 52 bytes).
When debugging, allocate a sufficient interrupt stack area consisting of the regularly used size plus 52 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 RAM area used by the data compare break function

Be aware that when you are using the data comparison break function based on event E5, 8 bytes from the
beginning of the MCU's internal RAM (address 0400h) are used.

12.2.4 Option of C Compiler/Assembler/Linker

The information may not be downloaded/debugged normally depending on the option designation of the compiler,
assembler, and linker.
Refer to "12.3 Option of C Compiler/Assembler/Linker"

The compiler that can be used by R32C debugger:
e NCxx

e the IAR EC++ Compiler

e the IAR C Compiler
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12.2.5 Downloading a program to external flash memory

Only flash memory with 4096 or fewer sectors can be registered. If flash memory with more sectors is connected,
programming cannot be guaranteed.

A script specified by the USD file corresponds to the executable memory_fill command of the
High-performance Embedded Workshop debugger. However, note that some options are not available.

The format to be used for script is as follows.
mf<start><end><data>[<mode>]

<start> start address

<end> end address

<data> data value

<mode> BYTE (one byte)
WORD (two byte)
LONG (four byte)
Abbreviation: (same as BYTE)

S/W breakpoints cannot be set in external flash memory.

Data in external flash memory cannot be changed by using the Memory window.
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12.3 Option of C Compiler/Assembler/Linker

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 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 R32C -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.
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12.3.3 When Using the IAR C Compiler (EW)

Please specify the project setting by following process.

1.

The Setting in the AR 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).
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 R32C -ylmba

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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12.3.4 When Using the IAR C Compiler (ICC)

12.8.4.1 Specify the Option

Please compile according to the following procedures and link.

e At compilation
Specify the "-r" option.

e  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 R32C -ylmba
e Atlink

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.

12.3.4.2 Command Execution Examples

The following shows examples of entering commands depending on the product

e The debugger for M32C
>ICCR32C -r filel.c<Enter>
>ICCR32C -r file2.c<Enter>
>XLINK -0 filename.695 -f Inkr32c.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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