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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics 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.

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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. 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. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e 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 errorsin 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. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; 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 repesaters; nuclear reactor control systems; medical equipment or
systemsfor 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.

Y ou 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 aloneis 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 al 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.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




How to Use This Manual

This manual describes the role of the CubeSuite+ integrated development environment for developing applications and
systems for 78KOR microcontrollers, and provides an outline of its features.

CubeSuite+ is an integrated development environment (IDE) for 78KOR microcontrollers, integrating the necessary
tools for the development phase of software (e.g. design, implementation, and debugging) into a single platform.

By providing an integrated environment, it is possible to perform all development using just this product, without the
need to use many different tools separately.

Readers This manual is intended for users who wish to understand the functions of the

CubeSuite+ and design software and hardware application systems.

Purpose This manual is intended to give users an understanding of the functions of the

CubeSuite+ to use for reference in developing the hardware or software of systems
using these devices.

Organization This manual can be broadly divided into the following units.

CHAPTER 1 GENERAL

CHAPTER 2 FUNCTIONS

APPENDIX A WINDOW REFERENCE
APPENDIX B USER OPEN INTERFACE
APPENDIX C INDEX

How to Read This Manual It is assumed that the readers of this manual have general knowledge of electricity,
logic circuits, and microcontrollers.

Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX (overscore over pin or signal name)
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numeric representation: Binary ... XXXX or XXXXB

Decimal ... XXXX
Hexadecimal ... OxXXXX



Related Documents The related documents indicated in this publication may include preliminary versions.
However, preliminary versions are not marked as such.

Document Name Document No.
CubeSuite+ Start R20UTO0727E
Integrated Development Environment V850 Design R20UT0549E
User's Manual
R8C Design R20UTO550E
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RX Coding R20UTO767E
V850 Coding R20UTO0553E
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78KOR Debug This manual
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Analysis R20UTO735E
Message R20UTO736E

Caution The related documents listed above are subject to change without
notice. Be sure to use the latest edition of each document when
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CHAPTER 1 GENERAL

CubeSuite+ is a platform of an integrated developing environment for RX family, V850 microcontrollers, R8C family
(Localised support), RL78 family, 78KOR microcontrollers, 78K0 microcontrollers.

CubeSuite+ can run all the operations needed for developing the programs such as designing, cording, building,
debugging, and flash programming.

In this manual, the debugging is explained out of those operations needed for the program development.

In this chapter, an overview of debugging products that CubeSuite+ provides is explained.

Remark Localised support
"Localised support " refers to specific regions support only.
CubeSuite+ for R8C (including NC30) is shipped and supported to the following regions only.
- Renesas Electronics Hong Kong Limited
- Renesas Electronics (China) Co., Ltd.
- Renesas Electronics (Shanghai) Co., Ltd.

1.1  Summary

You can effectively debug/simulate the program developed for the 78KOR microcontroller, using the debugger which
CubeSuite+ provides.

1.2 Features

The following are the features of the debugger provided by CubeSuite+.

- Connecting to the various debug tools
A pleasant debugging environment for target systems is provided by connecting to Full-spec Emulators (IECUBE),
On-chip Debugging Emulators (MINICUBE2/E1/E20/EZ Emulator) and Simulator.

- C source text and disassembled text are shown mixed
The C source text and the disassembled text are shown mixed on the same panel.

- Source level debugging and instruction level debugging
The source level debugging and the instruction level debugging for a C source program can be done.

- Support of flash self programming emulation (Code flash)
Flash self programming emulation can be performed with IECUBE.

- Data flash memory writing function
When the selected microcontroller incorporates the data flash memory, the contents of data flash memory can be
displayed and modified by the same access method as an ordinary memory operation (except for Simulator).

- Real-time display update function
The contents of memory, registers and variables are automatically updated not only when the program execution
is stopped, but also in execution.

- Save/restore the debugging environment
The debugging environment such as breakpoints, event configuration information, file download information, dis-
play condition/position of the panel, etc. can be saved.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 8 of 517
Oct 01, 2011
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CHAPTER 2 FUNCTIONS

This chapter describes a debugging process of CubeSuite+ and main functions for debugging.

2.1 Overview

The basic debugging sequence for programs using CubeSuite+ is as follows:

(1) Start CubeSuite+
Launch CubeSuite+ from the [Start] menu of Windows®.

Remark For details on "Start CubeSuite+", see "CubeSuite+ Start".

(2) Set aproject
Create a new project, or load an existing one.

Remark For details on "Set a project”, see "CubeSuite+ Start".

(3) Create aload module
Create a load module by running a build after setting of the active project and the build tool to be used.

Remark For details on "Create a load module" with CA78KO0R, see "CubeSuite+ Build".

(4) Confirm the connection to a host machine
Connect the debug tool (IECUBE, MINICUBEZ2, E1, E20, EZ Emulator or Simulator) to be used to a host machine.

(5) Select the debug tool to use
Select the debug tool to be used in a project.

(6) Configure operating environment of the debug tool
Configure the operating environment of the debug tool selected in steps (5).
- [[ECUBE]
- [MINICUBEZ2]
- [E1]
- [E20]
- [EZ Emulator]
- [Simulator]

(7) Connect the debug tool to CubeSuite+
Connect the debug tool to CubeSuite+ to start communication.

(8) Execute downloading
Download the load module created in steps (3) to the debug tool.

(9) Display source files
Display the contents of the downloaded load module (source files) on the Editor panel or Disassemble panel.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 9 of 517
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(10) Execute programs
Execute the program by using the operation method corresponding to a purpose.
If you wish to stop the program at the arbitrary position, set a breakpoint/break eventN°€ pefore executing the
program (see "2.8.2 Stop the program at the arbitrary position (breakpoint)"/"2.8.3 Stop the program with the
access to variables/SFRs").

Note These functions are implemented by setting events to the debug tool used.
See "2.15.6 Notes for setting events", when you use events.

(11) Stop the program manually
Stop the program currently being executed.
Note that if a breakpoint/break event has been set in steps (10), the program execution will be stopped
automatically when the condition of the breakpoint/break event is met.

(12)Check the result of the program execution
Check the following information that the debug tool acquired by the program execution.
- Display/Change the Memory, Register and Variable
- Display Information on Function Call from Stack
- Collect Execution History of Programs [IECUBE][Simulator]N°t
- Measure Execution Time of ProgramsNot©

- Measure Coverage [IECUBE][Simulator]

Note These functions are implemented by setting events to the debug tool used.
See "2.15.6 Notes for setting events", when you use events.

Debug the program, repeating steps (9) to (12) as required.
Note that if the program is modified during debugging, steps (3) and (8) also should be repeated.

Remarks 1.  Other than the above, you can also check the result of the program execution by using the
following functions.
- Set an Action into Programs
- Use Hook Function
- Use the Simulator GUI [Simulator]
2. The acquired information can be saved to a file.
- Save the disassembled text contents
- Save the memory contents
- Save the CPU register contents
- Save the SFR contents
- Save the contents of local variables
- Save the contents of watch-expressions
- Save the contents of call stack information
- Save the contents of execution history

(13)Execute uploading
Save the program (the memory contents) to a file in the arbitrary format (e.g. Intel hex format, binary data format,
and etc.), as required.

(14)Disconnect the debug tool from CubeSuite+
Disconnect the debug tool from CubeSuite+ to terminate communication.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 10 of 517
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(15) Save the project file
Save the setting information of the project to the project file.

Remark For details on "Save the project file", see "CubeSuite+ Start".

R20UT0732EJ0100 Rev.1.00 RENESAS Page 11 of 517
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2.2

This section describes the preparation to start debugging the created program.

Preparation before Debugging

221 Confirm the connection to a host machine

Connection examples for each debug tool are shown.

)
&)

[IECUBE]
[MINICUBEZ]
(3) [E1]

(4) [E20]

(5) [EZ Emulator]
(6) [Simulator]
(1) [IECUBE]

Connect a host machine and IECUBE.
See IECUBE User's Manual for details on the connection method.

If required, connect a target board, too.

Figure 2-1. Connection Example [IECUBE]

o oy

I Dedicated adapter

Target system

W—: “ﬁﬁﬁ
USB interface cable

&

IECUBE

Dedicated probe

D

CubeSuite+

Host machine

(2) [MINICUBEZ2]
Connect a host machine and MINICUBEZ2.
See MINICUBE2 User's Manual for details on the connection method.

Figure 2-2. Connection Example [MINICUBEZ2]

If required, connect a target board, too.

‘M -

I Dedicated probe N USB interface cable
MINICUBE2 Host machine
CubeSuite+
Target system
R20UT0732EJ0100 Rev.1.00 RENESAS Page 12 of 517

Oct 01, 2011



CubeSuite+ V1.01.00 CHAPTER 2 FUNCTIONS

(3) [E1]
Connect a host machine and E1. If required, connect a target board, too.
See E1 User's Manual for details on the connection method.

Figure 2-3. Connection Example [E1]

USB interface cable

I e ‘f Host machine @

CubeSuite+

Target system

Caution Only serial communications are supported as the communication method with the target
system (JTAG communications is not available).

(4) [E20]
Connect a host machine and E20. If required, connect a target board, too.

See E20 User's Manual for details on the connection method.

Figure 2-4. Connection Example [E20]

I Dedicated probe _‘_/ USB interface cable
E20

. D
Host machine

CubeSuite+
Target system

Caution Only serial communications are supported as the communication method with the target
system (JTAG communications is not available).

(5) [EZ Emulator]
Connect a host machine and an evaluation kit

See EZ Emulator User's Manual for details on the connection method.

Figure 2-5. Connection Example [EZ Emulator]

@ —0 -

USB interface cable
i i Host hine * H
Evaluation kit ost mac|

CubeSuite+

R20UT0732EJ0100 Rev.1.00 RENESAS Page 13 of 517
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(6) [Simulator]
A host machine is only needed for debugging (emulators are not needed).

Figure 2-6. Connection Example [Simulator]

Host machine @

CubeSuite+
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2.3 Configuration of Operating Environment of the Debug Tool

This section describes the configuration of the operating environment for each debug tool.

23.1 Select the debug tool to use

You can configure the operating environment in the Property panel corresponding to the debug tool to use.

Therefore, first, select the debug tool to be used in a project (the debug tool to be used can be specified in the
individual projects).

To select or switch the debug tool, use the context menu shown by right clicking on the [78KOR Debug tool name
(Debug Tool)] node on the Project Tree panel.

Figure 2-7. Select/Switch Debug Tool to Use

Project Tree
2 © 8

: ﬁ UPD7EF1 166_A0 (Microcontraller)
/9 Pin Configurator {Design Tool)
E;‘j Code Generatar (Design Toal)
A, CATEKOR (Build Tool)

WS 7ok 0R Sirulator i Debug To!

& E i r Ising Debug Toal — » TEKOR IECUBE

= £J) Build tacl generated File{ 77 Property 78KOR. MINICUBEZ(Serial)
it sample.Imf

1
mag zample.map
hed <ample. hex 78KOR. E20{Serial)

Sy sample, sym TEKOR EZ Emulataor

7EKOR. E1(Serial)

If the Property panel is already open, click the [78KOR Debug tool name (Debug Tool)] node again. The view switches
to the Property panel of the selected debug tool.

If the Property panel is not open, double-click the above mentioned node to open the corresponding Property panel.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 15 of 517
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2.3.2  [IECUBE]

Configure the operating environment on the Property panel below when using IECUBE.

Figure 2-8. Property Panel [[ECUBE]

Property
Sul 78KOR IEGUBE Property
B Internal ROM/RAM

Size of internal ROM[EBytes] 206
Size of internal RAM[Bytes] 16334

E Clock
Main clock source Generate by emulator
Main clock frequency [MHz] 400
Sub clock source Gienerate by emulatar
Sub clock frequency[kHz] a2768

E Gonnectionwith Tareet Board
Connecting with tareet board Mo

Internal ROM/RAM
/ DebugT.. / Flash Self.. | DataFlas.. / Downloa.. | Hook Tra.. / ¥

Follow the steps below by selecting the corresponding tab on the Property panel.

1)
&)
©)
(4)
®)
(6)

Connect Settings] tab
Debug Tool Settings] tab

DataFlash Emulation Settings] tab

[
[
[Flash Self Emulation Settings] tab
[
[Download File Settings] tab

[

Hook Transaction Settings] tab

(1) [Connect Settings] tab
In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

@)

(@) [Internal ROM/RAM]
(b) [Clock]
(c) [Connection with Target Board]

[Internal ROM/RAM]
You can configure internal ROM/RAM in this category.

The size of internal ROM/RAM of the selected microcontroller is specified by default.

Remark There is no need to change the settings in this category if you wish to debug with the same memory
mapping of the selected microcontroller.

Figure 2-9. [Internal ROM/RAM] Category [IECUBE]

B Internal ROM/RAM

Size of nternal ROMIKBytes] 256
Size of internal RAM[Bytes] 16384
R20UT0732EJ0100 Rev.1.00 RENESAS Page 16 of 517
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<1> [Size of internal ROM[KBytes]]
Specify the internal ROM size to emulate (unit: Kbytes).
To perform debugging using IECUBE memory resources after changing the memory mapping, make a
selection form the drop-down list.

<2> [Size of internal RAM[Bytes]]
Specify the internal RAM size to emulate (unit: bytes).
To perform debugging using IECUBE memory resources after changing the memory mapping, make a
selection form the drop-down list.

<3> [Size of DataFlash memory[KBytes]]
The size of the data flash memory area of the selected microcontroller is displayed (unit: Kbytes).
You cannot change the value of this property.

Caution You should be careful not to overlap the area with other memory mapping area.

(b) [Clock]
You can configure the clock in this category.

Figure 2-10. [Clock] Category [IECUBE]

B Clock
Main clock source Generate by emulator
Main clock frequency [MHz] 400
Sub clock zource Generate by emulatar
Sub clock frequencykHz] 32768

<1> [Main clock source]
Specify the main clock source to input to the CPU from the following drop-down list.

Clock socket Uses a clock of the transmitter on the clock socket.

External Uses a main clock (square wave) of the target system.

Generate by emulator | Uses a clock generated inside IECUBE (default).

Caution This property cannot be changed while connecting to IECUBE.

<2> [Main clock frequency [MHZ]]
This property appears only when the [Main clock source] property is set to [Generate by emulator].
Specify the main clock frequency from the drop-down list.
The drop-down list displays the following frequencies (unit: MHz).
2.00, 3.00, 3.57, 4.00 (default), 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00, 16.00, 20.00

Remark You can also select the frequency greater than 20.00 MHz, depending on the selected
microcontroller.

<3> [Sub clock source]
Specify the sub clock source to input to the CPU and peripheral devices from the following drop-down
list.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 17 of 517
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External Uses a main clock (square wave) of the target system.

Generate by emulator | Uses a clock generated inside IECUBE (default).

Caution This property cannot be changed while connecting to IECUBE.

<4> [Sub clock frequency[kHz]]
This property appears only when the [Sub clock source] property is set to [Generate by emulator].
Specify the sub clock frequency from the drop-down list.
The drop-down list displays the following frequencies (unit: kHz).
32.768 (default), 38.40

(c) [Connection with Target Board]
You can configure the connection to the target board in this category.

Figure 2-11. [Connection with Target Board] Category [I[ECUBE]

El Gonnectionwith Tareget Board
Connecting with tareet board Mo

<1> [Connecting with target board]
Specify if the target board is connected to IECUBE or not from the drop-down list.
Select [Yes] when the target board is connected to IECUBE ([N0] is selected by default).

Caution This property cannot be changed while connecting to IECUBE.

(2) [Debug Tool Settings] tab
In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@) [Memory]

(b) [Access Memory While Running]
(c) [Set Event While Running]

(d) [Break]

(e) [Fail-safe Break]

(f) [Trace]

(@) [Timer]

(h) [Coverage]

(i) [Mask for Input Signal]
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(@ [Memory]
You can configure the memory in this category.

Figure 2-12. [Memory] Category [IECUBE]

El Memory
B Memory mappines [1a]l
(o] Internal ROM area
] Mom-map area
[] DataFlash area
[2] Mon-map area
[4] SFR area
[B] Mon-map area
[6] Mirror area
[7] Internal RAM area
[=] Fegizter area
[[] SFR area
Yerify on writing to memory Yes

<1> [Memory mappings]
Current memory mapping status is displayed for each type of memory area.
The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.
See the section for the Memory Mapping dialog box for details on how to configure the parameters.

Figure 2-13. Opening the Memory Mapping Dialog Box

E Memory
=] Memary mappings [10]1

(0] Internal ROM area
[1] MNon-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by
user is displayed.
Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will
display details for each memory type.

<2> [Verify on writing to memory]
Specify whether to perform a verify check when the memory value is initialized from the drop-down list.
Select [Yes] to perform verification (default).

(b) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

Figure 2-14. [Access Memory While Running] Category [IECUBE]

B Access Memory While Funnine

fcoess by stopping execution Mo
dpdate dizplay during the execution Yes
Dizplay update interval[mz] 500
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<1> [Access by stopping execution]
Specify whether to allow access to the memory area where cannot be accessed while executing a
program (target memory area/SFR area/CPU registers) from the drop-down list.
Select [Yes] to allow access ([No] is selected by default).

<2> [Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel during a program execution.
Select [Yes] to update the display (default).

<3> [Display update interval[ms]]
This property appears only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100 ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.
Directly specify the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is selected by default).

(c) [Set Event While Running]
You can configure the setting of events while executing a program in this category.

Figure 2-15. [Set Event While Running] Category

B Set Event While Funning
Set event by stopping execution momentarily Mo

<1> [Set event by stopping execution momentarily]
Specify whether to forcibly pause the execution for events that cannot be set while executing a program.
For details on the event types that are affected by this property, see "(2) Event types that can be set and
deleted during execution”.
Select [Yes] to set events above while execution ([No] is selected by default).

(d) [Break]
You can configure the break function in this category.

Figure 2-16. [Break] Category [IECUBE]

El Break
Firzt using tvpe of breakpoint Software break
Stop emulation of timer eroup when stopping Mo
Stop emulation of zerial eroup when stopping Mo
IJ=e open break function Mo{Cutput signal?

<1> [First using type of breakpoint]
Specify from the following drop-down list a breakpoint type to use with priority when setting it with a one
click operation of the mouse in the Editor panel/Disassemble panel.
See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint with priority (default).
Hardware break Sets hardware breakpoint with priority.
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(e)

<2> [Stop emulation of timer group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of timers while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).

<3> [Stop emulation of serial group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of serials while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).

<4> [Use open break function]
This property appears only when the selected microcontroller supports the open break function.
Specify from the following drop-down list whether to use the open break function.
The default value depends on the type of the selected microcontroller.

Yes(Hi-2) The open break target pin becomes the Hi-Z state after the CPU is stopped.

No(Output signal) The open break target pin outputs the signal even after the CPU is stopped.

[Fail-safe Break]

You can configure the fail-safe break function in this category.

See "2.8.4 Stop the program when an invalid execution is detected [IECUBE]" for details on the fail-safe
break function and this category configuration.

(f) [Trace]
You can configure the trace function in this category.
See "2.11 Collect Execution History of Programs [IECUBE][Simulator]" for details on the trace function and
this category configuration.
(@) [Timer]
You can configure the timer function in this category.
See "2.12 Measure Execution Time of Programs" for details on the timer function.
Figure 2-17. [Timer] Category [IECUBE]
E Timer
Rate of frequency divizion of timer 110 =1 2mind
<1> [Rate of frequency division of timer]
Specify the frequency division ratio of the timer counter (60 MHz) used for timer measurement from the
drop-down list.
Note, however, that It is not possible to divide the timer counter for the Run-Break time.
In the drop-down list, following frequency division ratios are shown (resolution/maximum measurement
time are shown in "()").
1/1(17ns/1.2min) (default), 1/2(33ns/2.4min), 1/4(67ns/4.8min),
1/8(133ns/9.5min), 1/16(267ns/19.1min), 1/32(533ns/38.2min),
1/64(1067ns/1.3h), 1/128(2133ns/2.5h), 1/256(4267ns/5.1h),
1/512(8533ns/10.2h), 1/1024(17067ns/20.4h), 1/2048(34133ns/40.7h)
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(h) [Coverage]
You can configure the coverage function in this category.
See "2.13 Measure Coverage [[IECUBE][Simulator]" for details on the coverage function and this category
configuration.

(i) [Mask for Input Signal]
You can configure the input signal masking in this category.

Figure 2-18. [Mask for Input Signal] Category [IECUBE]

El Maszsk for Input Sienal

Mask WAIT zignal Mo
Mazk TARGET RESET =ienal Ho
Mazk INTERMAL RESET =ignal Ho
Mask MMI =ignal Mo

With the properties shown below, select [Yes] to mask the signal from the drop-down list (all properties below
are set to [No] by default).

- [Mask WAIT signal]N°te

- [Mask TARGET RESET signal]N°te

- [Mask INTERNAL RESET signal]

- [Mask NMI signal]

Note If [No] is specified with the [Connection with Target Board] property in the [Connect Setting] tab, these
properties are fixed to [Yes] after connecting to the debug tool (changes not allowed).

(3) [Flash Self Emulation Settings] tab
In the [Flash Self Emulation Settings] tab [IECUBE] tab, general configurations on flash self programming
emulation (Code flash) can be done.
Note that this tab appears only when the selected microcontroller incorporates the flash memory.

(a) [Macro Service Error]
(b) [Security Flag Emulation]

(@) [Macro Service Error]
In this category, you can configure the operation of flash functions in the self programing library, that are used

for the flash macro service when performing the flash self programing.
For details on the 78KO0R flash functions, see "78K0OR Microcontrollers Flash Self Programming Library

TypeOx".

Figure 2-19. [Macro Service Error] Category

E Macro Service Emmor

Gienerate errar Generate FlashBlockErase Error {Erase)
fddress for error 1]

Flazh zelf start block 1]

Flazh zelf end block, FFFF

<1> [Generate error]
Specify the error to generate in the flash macro service to emulate from the following drop-down list

(errors will not be generated during normal emulation).
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- None

- Generate FlashBlockErase Error (Erase)

- Generate FlashBlockBlankCheck Error (Blank Check)

- Generate FlashWordWrite / EEPROM_Write Error (Write)
- Generate EEPROM_Write Error (Blank Check)

- Generate EEPROM_Write Error (Verify)

- Generate FlashBlockVerify Error (Verify)

- Generate FlashSetinfo Error (Erase)

- Generate FlashSetiInfo Error (Write)

- Generate FlashSetiInfo Error (Verify)

<2> [Address for error]
This property is only enabled when the following items are specified in the [Generate error] property.
- Generate FlashBlockErase Error (Erase)
- Generate FlashBlockBlankCheck Error (Blank Check)
- Generate FlashWordWrite / EEPROM_Write Error (Write)
- Generate EEPROM_Write Error (Blank Check)
- Generate EEPROM_Write Error (Verify)
- Generate FlashBlockVerify Error (Verify)
Specify an address to generate flash macro service error from 0x0 to OxFFFFF ([0] is selected by
default).

<3> [Flash self start block]
Specify the start block of the area that can be written to and deleted with flash self in hex number from
0x0 to OxFFFF ([0] is selected by default).

<4> [Flash self end block]
Specify the end block of the area that can be written to and deleted with flash self in hex number from
0x0 to OXFFFF ([FFFF] is selected by default).
(b) [Security Flag Emulation]
You can configure the function on the security flag emulation in this category.
The initial value of the security flag is emulated when the security has been set to the flash memory.

Figure 2-20. [Security Flag Emulation] Category

B Security Flag Emulation

Dizable flazh ROM eraze Mo
Dizable block eraze Mo
Dizable program Mo
Dizable boot block cluster reprogram Mo

<1> [Disable flash ROM erase]
Specify whether to emulate to disable flash ROM erase from the drop-down list.
Select [Yes] to emulate to disable flash ROM erase ([No] is selected by default).

<2> [Disable block erase]
Specify whether to emulate to disable block erase from the drop-down list.
Select [Yes] to emulate to disable block erase ([No] is selected by default).
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<3> [Disable program]
Specify whether to emulate to disable writing from the drop-down list.
Select [Yes] to emulate to disable writing ([N0] is selected by default).

<4> [Disable boot block cluster reprogram]
Specify whether to emulate to disable rewrite boot area from the drop-down list.
Select [Yes] to emulate to disable rewrite boot area ([No] is selected by default).

(4) [DataFlash Emulation Settings] tab
In the [DataFlash Emulation Settings] tab [IECUBE], general configurations on the data flash emulation function

can be done.
Note that this tab appears only when the selected microcontroller incorporates the data flash memory.

(a) [DataFlash Emulation]
(b) [EEPROM Library Error]
(c) [Writing Time/Erasing Time]

(@) [DataFlash Emulation]
You can configure the data flash emulation function in this category.

Figure 2-21. [DataFlash Emulation] Category

E DataFlazh Emulation
DataFlazh emulation Ho

<1> [DataFlash emulation]
Specify whether to use the data flash emulation function from the drop-down list.
Select [Yes] to use the data flash emulation function ([No] is selected by default).

(b) [EEPROM Library Error]
You can configure the EEPROM emulation library in this category.
Specify the operation for the EEPROM emulation library functions.
For details on the 78KOR EEPROM emulation library functions, see "78KOR Microcontrollers EEPROM
Emulation Library TypeOx".

Figure 2-22. [EEPROM Library Error] Category

B EEPROM Library Error

Generate Wordihrite error Yes
Addrezs generated WordWite error 0
Generate BlockEraze error Yes
Address eenerated BlockEraze error 1]
Generate BlockDverify error Yes
Addrezs eenerated BlockIVerify error 0
Generate Block BlankCheck error Yes

#iddresz eenerated BlockBlankCheck error 1]

With the properties shown below, specify whether to return error values in the corresponding functions to
emulate from the drop-down list (the error values in the functions will not be generated during normal
emulation). All properties below are set to [No] by default.
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Select [Yes] to return the error values forcibly, then specify an address within the data flash memory, at which
the corresponding function error is to be generated, in the [Address generated XXX error] property which is
listed newly in the lower area. Directly enter the address in hexadecimal number from 0x0 to OXFFFFFFFF ([0]
is specified by default).

- [Generate WordWrite error]

- [Generate BlockErase error]

- [Generate BlocklVerify error]

- [Generate BlockBlankCheck error]

(c) [Writing Time/Erasing Time]
You can configure the delay time for writing to and erasing the data flash memory in this category.

Figure 2-23. [Writing Time/Erasing Time] Category

B Writing Time/Erasne Time
Writing time Twpical number of times that iz assumed by flazh macro specifications
Erazing time  Twpical number of times that iz azsumed by flash macro zpecifications

<1> [Writing time]
You can simulate the delay time for writing to the data flash memory.
Specify the value to simulate the delay time from the following drop-down list.

No retry

Specifies “0” as the number of times of retry.

The delay time is O (the writing speed is fastest).

Typical number of times that is assumed by
flash macro specifications

Specifies the typical number of times that is assumed by flash
macro specifications (default).

Maximum number of times that is assumed
by flash macro specifications

Specifies the maximum number of times that is assumed by
flash macro specifications.

Retries for the maximum number of times
specified

Specifies the maximum number of times of retry.

The delay time is maximum (the writing speed is longest).

<2> [Erasing time]
You can simulate the delay time for erasing the data flash memory.

Specify the value to simulate the delay time from the following drop-down list.

No retry

Specifies “0” as the number of times of retry.

The delay time is O (the erasing speed is fastest).

Typical number of times that is assumed by
flash macro specifications

Specifies the typical number of times that is assumed by flash
macro specifications (default).

Maximum number of times that is assumed
by flash macro specifications

Specifies the maximum number of times that is assumed by
flash macro specifications.

Retries for the maximum number of times
specified

Specifies the maximum number of times of retry.

The delay time is maximum (the erasing speed is longest).
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(5) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(6) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function" for details on each category configuration and the function of the hook transaction.
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2.3.3  [MINICUBEZ2]

Configure the operating environment on the Property panel below when using MINICUBEZ2.

Figure 2-24. Property Panel [MINICUBEZ2]

Property
Sl 78KOR MINISUBE2(Serial) Property
B Internal ROM/RAM

B Glock
Main clock frequency [MHz] Using internal clock
Sub clock frequency kHz] Using internal clock
Monitor clock Swztem
B Gonnection with Tareet Board
Communication method 2 line type (TOOLO+TOOLTY
E Flash
Security ID [fex] FFFFFFFFFFFFFFFFFFFF
Fermit flash programming Yes
Uze wide woltage mode Yes
Chip eraze when starting Mo

Internal ROM/RAM
'\ [Connect Setti...! | Debug ToolSetti.. | Dowrload File 5. Hook Transactio.. | =

Follow the steps below by selecting the corresponding tab on the Property panel.

[Connect Settings] tab

(2) [Debug Tool Settings] tab
[Download File Settings] tab
[Hook Transaction Settings] tab

4

(1) [Connect Settings] tab
In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

(@) [Internal ROM/RAM]
(b) [Clock]
(c) [Connection with Target Board]

(d) [Flash]

(@) [Internal ROM/RAM]
The configuration of internal ROM/RAM is displayed in this category.

Figure 2-25. [Internal ROM/RAM] Category [MINICUBEZ2]

E Internal ROM/EAM
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<1>

<2>

<3>

[Size of internal ROM[KBytes]]
The internal ROM size to emulate is displayed (unit: Kbytes).
You cannot change the value of this property.

[Size of internal RAM[Bytes]]
The internal RAM size to emulate is displayed (unit: bytes).
You cannot change the value of this property.

[Size of DataFlash memory[KBytes]]

The data flash memory size is displayed (unit: Kbytes).

If the currently selected microcontroller does not incorporate the data flash, [0] is displayed.
You cannot change the value of this property.

(b) [Clock]

You

<1>

<2>

can configure the clock in this category.

Figure 2-26. [Clock] Category [MINICUBEZ2]

B Clock
Main clock frequency [MHz] Usine internal clack
Sub clock frequency[kHz] sing internal clack
Maonitar clock, Svstem
[Main clock frequency [MHZz]]

Specify the main clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
When using X1/X2 oscillation, specify the clock frequency.
When using an external clock oscillation with the embedded PLL circuit, specify the frequency of the
transmitter/resonator (i.e. the frequency before the setting of the PLL clock).
The drop-down list displays the following frequencies (unit: MHz).
Using internal clock (default), 2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00,
16.00, 20.00

Remark  The main clock frequency is used to synchronize the communication between MINICUBE2
and the host machine. This specification is not for the frequency of the CPU operation.

[Sub clock frequency[kHz]]
Specify the sub clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value number
between 0.001 and 99.999 (unit: kHz).
When using an external sub clock oscillation (e.g. 78KOR/Fx3), specify the frequency adjusted via
LIOTRM.
The drop-down list displays the following frequencies (unit: kHz).
Using internal clock (default), 32.768, 38.40

Remark The sub clock frequency is used to synchronize the communication between MINICUBE?2
and the host machine.
This specification is not for the frequency of the CPU operation.
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<3> [Monitor clock]
Specify a clock for monitor programs to operate while the program is stopped.
Specify from the following drop-down list.

System Operates with main clock (default).

User Operates with the clock that the program specified.

(c) [Connection with Target Board]
You can configure the connection between MINICUBE2 and the target board in this category.

Figure 2-27. [Connection with Target Board] Category [MINICUBEZ2]

B CGonnection with Tareet Board
Communication methad 2 line type (TOOLO+TOOLTY

<1> [Communication method]
Specify from the following drop-down list the communication method for MINICUBEZ2 to communicate in
serial mode with the microcontroller on the target system.
Note that selectable ports depend on the type of the selected microcontroller.

1 line type (TOOLO) The communication method is to use 1 line type (TOOLO)

2 line type (TOOLO+TOOL1) The communication method is to use 2 line type (TOOLO+TOOL1) (default).

Cautions 1.  If the [Access by stopping execution] property in the [Access Memory While
Running] category has been set to [Yes], then selecting [1 line type (TOOLO)] for
this property will greatly slow the debug tool's response speed.

2. This property cannot be changed while connecting to MINICUBEZ2.

(d) [Flash]
You can configure the flash memory rewriting in this category.

Figure 2-28. [Flash] Category [MINICUBEZ2]

B Flash
Security 1D [#e=] FFFFFFFFFFFFFFFFFFFF
Permit flash programming Yez
lze wide valtage mode Yes
Eraze flazh ROM when starting Mo

<1> [Security ID]
This property appears only when the selected microcontroller supports the ROM security function (on-
chip debug security ID) for flash memory.
Specify a security ID for reading codes in the internal ROM or internal flash memory.
Directly enter 20 digits hexadecimal number (10 bytes) ([FFFFFFFFFFFFFFFFFFFF] is specified by
default).
For details on the on-chip debug security ID, see MINICUBEZ2 User's Manual.

Caution This property cannot be changed while connecting to MINICUBE2.
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<2> [Permit flash programming]

Specify whether to enable the flash memory rewriting from the drop-down list.
Select [Yes] to enable flash rewrite (default).

Note that when [No] is specified with this property, the flash memory area cannot be rewritten at all from

the debug tool.

<3> [Use wide voltage mode]

This property appears only when the selected microcontroller supports the wide voltage mode for the

flash memory rewriting.

Specify whether to rewrite the flash memory with the wide voltage mode from the drop-down list.
Select [Yes] to rewrite with the low voltage flash mode (default).

Caution This property cannot be changed while connecting to MINICUBE2.

<4> [Erase flash ROM when starting]

This property appears only when the [Permit flash programming] property is set to [Yes].
Specify whether to erase flash ROM when connecting to the debug tool from the drop-down list.
Select [Yes] to erase flash ROM ([No] is selected by default).

Note that this property is set to [No] after connecting to the debug tool.

Caution This property cannot be changed while connecting to MINICUBE2.

(2) [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@ [Memory]

(b) [Access Memory While Running]

(c) [Break]
(d) [Mask for Input Signal]

(@ [Memory]

You can configure the memory in this category.

Figure 2-29.

E Memory
B Memory mappings
(0]
[1]
(2]
(2]
(4]
[E]
[£]
[7]
(5]
(9]
Werify on writing to memory

<1> [Memory mappings]

[Memory] Category [MINICUBEZ2]

[0l

Internal ROM area
Mor-map area
DataF lash area
MHon—map area
SFR area
Mon—map area
Mirrar area
Internal RAM area
Register area
SFR area

ez

Current memory mapping status is displayed for each type of memory area.
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The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.

See the section for the Memory Mapping dialog box for details on how to configure the parameters.

Figure 2-30. Opening the Memory Mapping Dialog Box

[10] =D

Internal ROM area
[1] MNon-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by
user is displayed.
Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will
display details for each memory type.

<2> [Verify on writing to memory]
Specify whether to perform a verify check when the memory value is initialized from the drop-down list.
Select [Yes] to perform verification (default).

(b) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

Figure 2-31. [Access Memory While Running] Category [MINICUBEZ2]

B Access Memory While Funnine

fcoess by stopping execution Yes

Clock for 1 line tvpe RAM monitor Internal clock
Clack frequency[MHz] for 1 line tvpe RAM manitor 200

CEC regizter value for 1 line type RAM monitor [HE=] 9
Update dizplay durine the execution ez

Dizplay update intervallms] 500

<1> [Access by stopping execution]
Specify whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([No] is selected by default).
Note that if this property is set to [Yes] when the [Communication method] property in the [Connection
with Target Board] category is set to [1 line type (TOOLO+TOOL1)], then a message will appear because
the debug tool's response speed becomes sluggish.

<2> [Clock for 1 line type RAM monitor]
This property appears only when the [Communication method] property in the [Connection with Target
Board] category is set to [1 line type (TOOLO)], and the [Access by stopping execution] property is set to
[Yes].
Specify a clock for the 1 line type RAM monitor to operate from the following drop-down list.
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Internal clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]) (default).

External clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]).

Sub clock Operates the 1 line type RAM monitor on the clock frequency specified with the [Sub
clock frequency[kHz]] property in the [Clock] category on the [Connect Settings] tab.

<3> [Clock frequency[MHZ] for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the frequency of the internal clock or external clock after the setting of the PLL clock for the 1 line
type RAM monitor to operate.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
Note that when the selected microcontroller is 78KOR/Kx3, the value is fixed to [8.00].
The drop-down list displays the following frequencies (unit: MHz).
1.00, 4.00, 8.00 (default), 20.00

<4> [CKC register value for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the value of the CKC register for the 1 line type RAM monitor to operate.
Directly enter the value in hex decimal number from 0x0 to OXFF ([9] is specified by default).

<5> [Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel while executing a program.
Select [Yes] to update the display (default).

<6> [Display update interval[ms]]
This property is valid only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.
Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is specified by default).

(c) [Break]
You can configure the break function in this category.

Figure 2-32. [Break] Category [MINICUBEZ2]

B Break
Firgt uzing tvpe of breakpaoint Software break
Stop emulation of timer eroup when stopping Mo
Stop emulation of zerial eroup when stopping Mo

R20UT0732EJ0100 Rev.1.00 RENESAS Page 32 of 517
Oct 01, 2011



CubeSuite+ V1.01.00 CHAPTER 2 FUNCTIONS

<1> [First using type of breakpoint]
Specify from the following drop-down list a breakpoint type to use with priority when setting it with a one
click operation of the mouse in the Editor panel/Disassemble panel.
See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint with priority (default).

Hardware break Sets hardware breakpoint with priority.

<2> [Stop emulation of timer group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of timers while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).
In the case of the selected microcontroller that provides the open break function, when this property is
set to [Yes], the open break target pin becomes the Hi-Z state after the CPU is stopped (when this
property is set to [No], the open break target pin outputs the signal even after the CPU is stopped).

<3> [Stop emulation of serial group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of serials while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).

(d) [Mask for Input Signal]
You can configure the input signal masking in this category.

Figure 2-33. [Mask for Input Signal] Category [MINICUBEZ2]

El Mask for Input Sienal
Mazk TARGET RESET =zignal Mo
Mazk INTERMAL RESET =ignal Ho

With the properties shown below, select [Yes] to mask the signal from the drop-down list (all properties below
are set to [No] by default).

- [Mask TARGET RESET signal]

- [Mask INTERNAL RESET signal]

(3) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(4) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function” for details on each category configuration and the function of the hook transaction.
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234  [E1]

Configure the operating environment on the Property panel below when using E1.

Figure 2-34. Property Panel [E1]

Property

&5 78KOR E1(Seriald Property
B Internal ROM/RAM

B Glock
Main clock frequency [MHz] IUzing internal clock
Sub clock frequency [kHz] Using internal clock
Monitor clock Svztem
B CGonnection with Tareet Board
Communication method 2 line type (TOOLO+TOOLT)
Power target fram the emulator (A 200m A2 M
E Flash
Security 1D FFFFFFFFFFFFFFFFFFFF
Permit flazh programming Yes

Iz wide vaoltage mode Yes
Eraze flazh ROM when starting Mo

Internal ROM/RAM
\ iConnect Setti... | Debug ToolSetti.. | Download File S.. | Hook Transactio... / =

Follow the steps below by selecting the corresponding tab on the Property panel.

[Connect Settings] tab
(2) [Debug Tool Settings] tab
(3) [Download File Settings] tab
(4) [Hook Transaction Settings] tab
(1) [Connect Settings] tab

In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

(@) [Internal ROM/RAM]

(b) [Clock]

(c) [Connection with Target Board]
(d) [Flash]

(@) [Internal ROM/RAM]
The configuration of internal ROM/RAM is displayed in this category.

Figure 2-35. [Internal ROM/RAM] Category [E1]

E Internal ROM/EAM
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<1>

<2>

<3>

[Size of internal ROM[KBytes]]
The internal ROM size to emulate is displayed (unit: Kbytes).
You cannot change the value of this property.

[Size of internal RAM[Bytes]]
The internal RAM size to emulate is displayed (unit: bytes).
You cannot change the value of this property.

[Size of DataFlash memory[KBytes]]

The data flash memory size is displayed (unit: Kbytes).

If the currently selected microcontroller does not incorporate the data flash, [0] is displayed.
You cannot change the value of this property.

(b) [Clock]

You

<1>

<2>

can configure the clock in this category.

Figure 2-36. [Clock] Category [E1]

B Clock
Main clock frequency [MHz] Usine internal clack
Sub clock frequency[kHz] sing internal clack
Maonitar clock, Svstem
[Main clock frequency [MHZz]]

Specify the main clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
When using X1/X2 oscillation, specify the clock frequency.
When using an external clock oscillation with the embedded PLL circuit, specify the frequency of the
transmitter/resonator (i.e. the frequency before the setting of the PLL clock).
The drop-down list displays the following frequencies (unit: MHz).
Using internal clock (default), 2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00,
16.00, 20.00

Remark The main clock frequency is used to synchronize the communication between E1 and the
host machine. This specification is not for the frequency of the CPU operation.

[Sub clock frequency[kHz]]
Specify the sub clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value number
between 0.001 and 99.999 (unit: kHz).
When using an external sub clock oscillation (e.g. 78KOR/Fx3), specify the frequency adjusted via
LIOTRM.
The drop-down list displays the following frequencies (unit: kHz).
Using internal clock (default), 32.768, 38.40

Remark The sub clock frequency is used to synchronize the communication between E1 and the host
machine. This specification is not for the frequency of the CPU operation.
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<3> [Monitor clock]
Specify a clock for monitor programs to operate while the program is stopped.
Specify from the following drop-down list.

System Operates with main clock (default).

User Operates with the clock that the program specified.

(c) [Connection with Target Board]
You can configure the connection between E1 and the target board in this category.

Caution Properties in this category cannot be changed while connecting to E1.

Figure 2-37. [Connection with Target Board] Category [E1]

B Connection with Tareet Board

Communication method 2 line type (TOOLO+TOOLT)
Power target from the emulator (MAX 200mA)  Yes
Supply woltage 33

<1> [Communication method]
Specify from the following drop-down list the communication method for E1 to communicate in serial
mode with microcontrollers on the target system.
Note that selectable ports depend on the type of the selected microcontroller.

1 line type (TOOLO) The communication method is to use 1 line type (TOOLO).

2 line type (TOOLO+TOOL1) | The communication method is to use 2 line type (TOOLO+TOOL1) (default).

Caution If the [Access by stopping execution] property in the [Access Memory While Running]
category has been set to [Yes], then selecting [1 line type (TOOLO)] for this property
will greatly slow the debug tool's response speed.

<2> [Power target from the emulator (MAX 200mA)]
Specify whether to supply power to the target system from E1.
Select [Yes] to supply power to the target system ([No] is selected by default).

<3> [Supply voltage]
This property appears only when the [Power target from the emulator (MAX 200mA)] property is set to
[Yes].
Specify the power voltage supplied to the target system from the following drop-down list.
3.3V (default), 5.0V

(d) [Flash]
You can configure the flash memory rewriting in this category.

B Flash
Security 1D [#e=] FFFFFFFFFFFFFFFFFFFF
Permit flash programming Yez
lze wide valtage mode Yes
Eraze flazh ROM when starting Mo
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<1>

<2>

<3>

<4>

[Security ID]

This property appears only when the selected microcontroller supports the ROM security function (on-
chip debug security ID) for flash memory.

Specify a security ID for reading codes in the internal ROM or internal flash memory.

Directly enter 20 digits hexadecimal nhumber (10 bytes) ([FFFFFFFFFFFFFFFFFFFF] is specified by
default).

For details on the on-chip debug security ID, see E1 User's Manual.

Caution This property cannot be changed while connecting to E1.

[Permit flash programming]

Specify whether to enable the flash memory rewriting from the drop-down list.

Select [Yes] to enable flash rewrite (default).

Note that when [No] is specified with this property, the flash memory area cannot be rewritten at all from
the debug tool.

[Use wide voltage mode]

This property appears only when the selected microcontroller supports the wide voltage mode for the
flash memory rewriting.

Specify whether to rewrite the flash memory with the wide voltage mode from the drop-down list.
Select [Yes] to rewrite with the low voltage flash mode (default).

Caution This property cannot be changed while connecting to E1.

[Erase flash ROM when starting]

This property appears only when the [Permit flash programming] property is set to [Yes].
Specify whether to erase flash ROM when connecting to the debug tool from the drop-down list.
Select [Yes] to erase flash ROM ([No] is selected by default).

Note that this property is set to [No] after connecting to the debug tool.

Caution This property cannot be changed while connecting to E1.

(2) [Debug Tool Settings] tab
In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@) [Memory]

(b) [Access Memory While Running]
(c) [Break]
(d) [Mask for Input Signal]
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(@ [Memory]
You can configure the memory in this category.

Figure 2-38. [Memory] Category [E1]

E Memory
B Memary mappings [10]1
[o] Internal ROM area
1] Mon-map area
[] DataFlash area
[3] Mor-map area
[4] SFR area
[5] Morn—-map area
[5] Mirror area
[7] Internal RAM area
[=] Regizter area
=] SFR area
Werify on writing to memory ez

<1> [Memory mappings]
Current memory mapping status is displayed for each type of memory area.
The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.
See the section for the Memory Mapping dialog box for details on how to configure the parameters.

Figure 2-39. Opening the Memory Mapping Dialog Box

E Memory

=] Memary mappings [10]1 @
)| Ihternal FOM area
[1] MNon-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by
user is displayed.
Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will
display details for each memory type.

<2> [Verify on writing to memory]
Specify whether to perform a verify check when the memory value is initialized from the drop-down list.
Select [Yes] to perform verification (default).

(b) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 38 of 517
Oct 01, 2011



CubeSuite+ V1.01.00 CHAPTER 2 FUNCTIONS

Figure 2-40. [Access Memory While Running] Category [E1]

B Access Memory While Bunnne

Access by stopping execution Yes
Clack far 1 line twpe BAM monitor Internal clock
Clock frequency[MHz] for 1 line tvpe RAM monitar 8.00
CKG regizter value for 1 line type RAM manitar [FEx] @
Update dizplay during the execution ez
Dizplay update intervallms] 500
<1> [Access by stopping execution]
Specify whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([No] is selected by default).
Note that if this property is set to [Yes] when the [Communication method] property in the [Connection
with Target Board] category is set to [1 line type (TOOLO+TOOL1)], then a message will appear because
the debug tool's response speed becomes sluggish.
<2> [Clock for 1 line type RAM monitor]
This property appears only when the [Communication method] property in the [Connection with Target
Board] category is set to [1 line type (TOOLO)], and the [Access by stopping execution] property is set to
[Yes].
Specify a clock for the 1 line type RAM monitor to operate from the following drop-down list.
Internal clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]) (default).
External clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]).
Sub clock Operates the 1 line type RAM monitor on the clock frequency specified with the [Sub
clock frequency[kHz]] property in the [Clock] category on the [Connect Settings] tab.
<3> [Clock frequency[MHZz] for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the frequency of the internal clock or external clock after the setting of the PLL clock for the 1 line
type RAM monitor to operate.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
Note that when the selected microcontroller is 78KOR/Kx3, the value is fixed to [8.00].
The drop-down list displays the following frequencies (unit: MHz).
1.00, 4.00, 8.00 (default), 20.00
<4> [CKC register value for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the value of the CKC register for the 1 line type RAM monitor to operate.
Directly enter the value in hex decimal number from 0x0 to OxFF ([9] is specified by default).
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<5> [Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel while executing a program.
Select [Yes] to update the display (default).

<6> [Display update interval[ms]]
This property is valid only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.
Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is specified by default).

(c) [Break]
You can configure the break function in this category.

Figure 2-41. [Break] Category [E1]

El Break
First using tvpe of breakpoint Software break,
Stop emulation of timer eroup when stopping Mo
Stop emulation of zerial eroup when stoppine Mo

<1> [First using type of breakpoint]
Specify from the following drop-down list a breakpoint type to use with priority when setting it with a one
click operation of the mouse in the Editor panel/Disassemble panel.
See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint with priority (default).

Hardware break Sets hardware breakpoint with priority.

<2> [Stop emulation of timer group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of timers while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).
In the case of the selected microcontroller that provides the open break function, when this property is
set to [Yes], the open break target pin becomes the Hi-Z state after the CPU is stopped (when this
property is set to [No], the open break target pin outputs the signal even after the CPU is stopped).

<3> [Stop emulation of serial group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of serials while stopping
the program execution.

Select [Yes] to terminate ([No] is selected by default).

(d) [Mask for Input Signal]
You can configure the input signal masking in this category.

Figure 2-42. [Mask for Input Signal] Category

El Mask for Input Sienal

Mazk TARGET RESET =zignal Mo
Mazk INTERMAL RESET =ignal Ho
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With the properties shown below, select [Yes] to mask the signal from the drop-down list (all properties below
are set to [No] by default).

- [Mask TARGET RESET signal]

- [Mask INTERNAL RESET signal]

(3) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(4) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function" for details on each category configuration and the function of the hook transaction.
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235  [E20]

Configure the operating environment on the Property panel below when using E20.

Figure 2-43. Property Panel [E20]

Property
SR TBKOR E20(Seriald Property
= Internal ROM/RAM

B GClock
Main clock frequency [MHz] IUsine internal clock
Sub clock frequencykHz] Using internal clock
Maonitar clock, Svstem
B Connection with Tareet Board
Communication method 2 line type (TOOLO+TOOLT)

E Flash
Security 1D FFFFFFFFFFFFFFFFFFFF

Permit flash programmine ez
llze wide valtage mode Yes
Chip eraze when =tarting Mo

Internal ROM/RAM
\ [Connect Setti... | | Debug ToolSetti.. | Dowrload Fle 5. | Hook Transactio.. / =

Follow the steps below by selecting the corresponding tab on the Property panel.

[Connect Settings] tab

[Debug Tool Settings] tab
(3) [Download File Settings] tab
(4) [Hook Transaction Settings] tab

(1) [Connect Settings] tab
In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

(@) [Internal ROM/RAM]

(b) [Clock]

(c) [Connection with Target Board]
(d) [Flash]

(@) [Internal ROM/RAM]
The configuration of internal ROM/RAM is displayed in this category.

Figure 2-44. [Internal ROM/RAM] Category [E20]

E Internal ROM/EAM

<1> [Size of internal ROM[KBytes]]
The internal ROM size to emulate is displayed (unit: Kbytes).
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You cannot change the value of this property.

<2> [Size of internal RAM[Bytes]]
The internal RAM size to emulate is displayed (unit: bytes).
You cannot change the value of this property.

<3> [Size of DataFlash memory[KBytes]]
The data flash memory size is displayed (unit: Kbytes).
If the currently selected microcontroller does not incorporate the data flash, [0] is displayed.
You cannot change the value of this property.

(b) [Clock]
You can configure the clock in this category.

Figure 2-45. [Clock] Category [E20]

B Clock
Main clock frequency [MHz] Using internal clock
Sub clock frequencykHz] Using internal clock
Maonitar clock Svstem

<1> [Main clock frequency [MHZz]]

Specify the main clock frequency.

You can specify the frequency from the drop-down list or by directly entering a frequency value between

0.001 and 99.999 (unit: MHz).

When using X1/X2 oscillation, specify the clock frequency.

When using an external clock oscillation with the embedded PLL circuit, specify the frequency of the

transmitter/resonator (i.e. the frequency before the setting of the PLL clock).

The drop-down list displays the following frequencies (unit: MHz).
Using internal clock (default), 2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00,
16.00, 20.00

Remark The main clock frequency is used to synchronize the communication between E20 and the
host machine. This specification is not for the frequency of the CPU operation.

<2> [Sub clock frequency[kHz]]
Specify the sub clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value number
between 0.001 and 99.999 (unit: kHz).
When using an external sub clock oscillation (e.g. 78KOR/Fx3), specify the frequency adjusted via
LIOTRM.
The drop-down list displays the following frequencies (unit: kHz).
Using internal clock (default), 32.768, 38.40

Remark The sub clock frequency is used to synchronize the communication between E20 and the
host machine. This specification is not for the frequency of the CPU operation.

<3> [Monitor clock]
Specify a clock for monitor programs to operate while the program is stopped.
Specify from the following drop-down list.
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System

Operates with main clock (default).

User

Operates with the clock that the program specified.

(c) [Connection with Target Board]
You can configure the connection between E20 and the target board in this category.

Caution Properties in this category cannot be changed while connecting to E20.

Figure 2-46.

[Connection with Target Board] Category [E20]

Bl Gonnection with Tareet Board

Caommunication method

2 line type (TOOLO+TOCLT

<1> [Communication method]

Specify from the following drop-down list the communication method for E20 to communicate in serial
mode with microcontrollers on the target system.

Note that selectable ports depend on the type of the selected microcontroller.

1 line type (TOOLO)

The communication method is to use 1 line type (TOOLO).

2 line type (TOOLO+TOOL1) | The communication method is to use 2 line type (TOOLO+TOOL1) (default).

Caution If the [Access by stopping execution] property in the [Access Memory While Running]

category has been set to [Yes], then selecting [1 line type (TOOLO)] for this property

will greatly slow the debug tool's response speed.

(d) [Flash]

You can configure the flash memory rewriting in this category.

B Flash
Security 1D [#e=] FFFFFFFFFFFFFFFFFFFF
Permit flash programming Yez
lze wide valtage mode Yes
Eraze flazh ROM when starting Mo

<1> [Security ID]

This property appears only when the selected microcontroller supports the ROM security function (on-
chip debug security ID) for flash memory.

Specify a security ID for reading codes in the internal ROM or internal flash memory.

Directly enter 20 digits hexadecimal nhumber (10 bytes) ([FFFFFFFFFFFFFFFFFFFF] is specified by

default).

For details on the on-chip debug security ID, see E20 User's Manual.

Caution This property cannot be changed while connecting to E20.

<2> [Permit flash programming]

Specify whether to enable the flash memory rewriting from the drop-down list.
Select [Yes] to enable flash rewrite (default).
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Note that when [No] is specified with this property, the flash memory area cannot be rewritten at all from
the debug tool.

<3> [Use wide voltage mode]
This property appears only when the selected microcontroller supports the wide voltage mode for the
flash memory rewriting.
Specify whether to rewrite the flash memory with the wide voltage mode from the drop-down list.
Select [Yes] to rewrite with the low voltage flash mode (default).
Caution This property cannot be changed while connecting to E20.

<4> [Erase flash ROM when starting]

This property appears only when the [Permit flash programming] property is set to [Yes].
Specify whether to erase flash ROM when connecting to the debug tool from the drop-down list.
Select [Yes] to erase flash ROM ([No] is selected by default).

Note that this property is set to [No] after connecting to the debug tool.

Caution This property cannot be changed while connecting to E20.

(2) [Debug Tool Settings] tab
In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@)
(b)
(©)
(d)

[Memory]

[Access Memory While Running]
[Break]

[Mask for Input Signal]

(@ [Memory]

You

can configure the memory in this category.

Figure 2-47. [Memory] Category [E20]

E Memory
B Memory mappings
(0]
[1]
(2]
(2]
(4]
[E]
[£]
[7]
(5]
(9]
Werify on writing to memory

[0l

Internal ROM area
Mor-map area
DataF lash area
MHon—map area
SFR area
Mon—map area
Mirrar area
Internal RAM area
Register area
SFR area

ez

<1> [Memory mappings]

Current memory mapping status is displayed for each type of memory area.

The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.

See the section for the Memory Mapping dialog box for details on how to configure the parameters.
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Figure 2-48. Opening the Memory Mapping Dialog Box

E Memory

Memory mappings
0]
[1]

[10] =D

Internal ROM area
Mor—-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by

user is displayed.

Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will

display details for each memory type.

<2> [Verify on writing to memory]
Specify whether to perform a verify check when the memory value is initialized from the drop-down list.

Select [Yes] to perform verification (default).

(b) [Access Memory While Running]

You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

Figure 2-49.

[Access Memory While Running] Category [E20]

B Access Memory While Bunnne

Access by stopping execution Yes

Clack far 1 line twpe BAM monitor Internal clock
Clock frequency[MHz] for 1 line tvpe RAM monitar 8.00

CKG regizter value for 1 line type RAM manitar [FEx] @
Update dizplay during the execution ez

Dizplay update intervallms] 500

<1> [Access by stopping execution]
Specify whether to allow access to the memory area while executing a program.

Select [Yes] to allow access ([No] is selected by default).
Note that if this property is set to [Yes] when the [Communication method] property in the [Connection
with Target Board] category is set to [1 line type (TOOLO+TOOL1)], then a message will appear because

the debug tool's response speed becomes sluggish.

<2> [Clock for 1 line type RAM monitor]
This property appears only when the [Communication method] property in the [Connection with Target
Board] category is set to [1 line type (TOOLO)], and the [Access by stopping execution] property is set to

[Yes].

Specify a clock for the 1 line type RAM monitor to operate from the following drop-down list.

Internal clock

Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]) (default).

External clock

Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]).
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<3>

<4>

<5>

<6>

Sub clock Operates the 1 line type RAM monitor on the clock frequency specified with the [Sub
clock frequency[kHz]] property in the [Clock] category on the [Connect Settings] tab.

[Clock frequency[MHZz] for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the frequency of the internal clock or external clock after the setting of the PLL clock for the 1 line
type RAM monitor to operate.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
Note that when the selected microcontroller is 78KOR/Kx3, the value is fixed to [8.00].
The drop-down list displays the following frequencies (unit: MHz).

1.00, 4.00, 8.00 (default), 20.00

[CKC register value for 1 line type RAM monitor]

This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].

Specify the value of the CKC register for the 1 line type RAM monitor to operate.

Directly enter the value in hex decimal number from 0x0 to OxFF ([9] is specified by default).

[Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel while executing a program.
Select [Yes] to update the display (default).

[Display update interval[ms]]

This property is valid only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.

Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is specified by default).

(c) [Break]
You can configure the break function in this category.

Figure 2-50. [Break] Category [E20]

El Break

<1>

First uzing tvpe of breakpaoint Software break
Stop emulation of timer eroup when stopping Mo
Stop emulation of zerial eroup when stopping Mo

[First using type of breakpoint]

Specify from the following drop-down list a breakpoint type to use with priority when setting it with a one
click operation of the mouse in the Editor panel/Disassemble panel.

See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint with priority (default).

Hardware break Sets hardware breakpoint with priority.
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<2> [Stop emulation of timer group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of timers while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).
In the case of the selected microcontroller that provides the open break function, when this property is
set to [Yes], the open break target pin becomes the Hi-Z state after the CPU is stopped (when this
property is set to [No], the open break target pin outputs the signal even after the CPU is stopped).

<3> [Stop emulation of serial group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of serials while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).

(d) [Mask for Input Signal]
You can configure the input signal masking in this category.

Figure 2-51. [Mask for Input Signal] Category

El Mask for Input Sienal
Mazk TARGET RESET =zignal Mo
Mazk INTERMAL RESET =ignal Ho

With the properties shown below, select [Yes] to mask the signal from the drop-down list (all properties below
are set to [No] by default).

- [Mask TARGET RESET signal]

- [Mask INTERNAL RESET signal]

(3) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(4) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function" for details on each category configuration and the function of the hook transaction.
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2.3.6 [EZ Emulator]

Configure the operating environment on the Property panel below when using EZ Emulator.

Figure 2-52. Property Panel [EZ Emulator]

Property
Jul 7BKOR EZ Emulator Property
B Internal ROM/RAM

B GClock
Main clock frequency [MHz] Using internal clock
Sub clock frequency[kHz] Using internal clock
Maonitar clock Syetem
E Gonnection with Target Board
Communication method 2 line type (TOOLO+TOOLT)
E Flash
Security [0 [#2] FFFFFFFFFFFFFFFFFFFF
Permit flash programmine Yes
Ilze wide voltage mode ez
Chip eraze when =tarting Mo

Internal ROM/RAM
'\ [Connect Setti... | Debug ToolSetti.. | Download File 5... | Hook Transactio... / =

Follow the steps below by selecting the corresponding tab on the Property panel.

(1) Connect Settings] tab

(2) [Debug Tool Settings] tab

(3) [Download File Settings] tab
(4) [Hook Transaction Settings] tab

(1) Connect Settings] tab
In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

(@) [Internal ROM/RAM]
(b) [Clock]
(c) [Connection with Target Board]

(d) [Flash]

(@) [Internal ROM/RAM]
The configuration of internal ROM/RAM is displayed in this category.

Figure 2-53. [Internal ROM/RAM] Category [EZ Emulator]

E Internal ROM/EAM
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<1>

<2>

<3>

[Size of internal ROM[KBytes]]
The internal ROM size to emulate is displayed (unit: Kbytes).
You cannot change the value of this property.

[Size of internal RAM[Bytes]]
The internal RAM size to emulate is displayed (unit: bytes).
You cannot change the value of this property.

[Size of DataFlash memory[KBytes]]

The data flash memory size is displayed (unit: Kbytes).

If the currently selected microcontroller does not incorporate the data flash, [0] is displayed.
You cannot change the value of this property.

(b) [Clock]

You

<1>

<2>

can configure the clock in this category.

Figure 2-54. [Clock] Category [EZ Emulator]

B Clock
Main clock frequency [MHz] Usine internal clack
Sub clock frequency[kHz] sing internal clack
Maonitar clock, Svstem
[Main clock frequency [MHZz]]

Specify the main clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
When using X1/X2 oscillation, specify the clock frequency.
When using an external clock oscillation with the embedded PLL circuit, specify the frequency of the
transmitter/resonator (i.e. the frequency before the setting of the PLL clock).
The drop-down list displays the following frequencies (unit: MHz).
Using internal clock (default), 2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00,
16.00, 20.00

Remark  The main clock frequency is used to synchronize the communication between EZ Emulator
and the host machine. This specification is not for the frequency of the CPU operation.

[Sub clock frequency[kHz]]
Specify the sub clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value number
between 0.001 and 99.999 (unit: kHz).
When using an external sub clock oscillation (e.g. 78KOR/Fx3), specify the frequency adjusted via
LIOTRM.
The drop-down list displays the following frequencies (unit: kHz).
Using internal clock (default), 32.768, 38.40

Remark The sub clock frequency is used to synchronize the communication between EZ Emulator
and the host machine.
This specification is not for the frequency of the CPU operation.
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<3> [Monitor clock]
Specify a clock for monitor programs to operate while the program is stopped.
Specify from the following drop-down list.

System Operates with main clock (default).

User Operates with the clock that the program specified.

(c) [Connection with Target Board]
You can configure the connection between EZ Emulator and the target board in this category.

Figure 2-55. [Connection with Target Board] Category [EZ Emulator]

B CGonnection with Tareet Board
Communication methad 2 line type (TOOLO+TOOLTY

<1> [Communication method]
Specify from the following drop-down list the communication method for EZ Emulator to communicate in
serial mode with microcontrollers on the target system.
Note that selectable ports depend on the type of the selected microcontroller.

1 line type (TOOLO) The communication method is to use 1 line type (TOOLDO).

2 line type (TOOLO+TOOL1) | The communication method is to use 2 line type (TOOLO+TOOL1) (default).

Cautions 1.  If the [Access by stopping execution] property in the [Access Memory While
Running] category has been set to [Yes], then selecting [1 line type (TOOLO)] for
this property will greatly slow the debug tool's response speed.

2. This property cannot be changed while connecting to EZ Emulator.

(d) [Flash]
You can configure the flash memory rewriting in this category.

Figure 2-56. [Flash] Category [EZ Emulator]

B Flash
Security 1D [#e=] FFFFFFFFFFFFFFFFFFFF
Permit flash programming Yez
lze wide valtage mode Yes
Eraze flazh ROM when starting Mo

<1> [Security ID]
This property appears only when the selected microcontroller supports the ROM security function (on-
chip debug security ID) for flash memory.
Specify a security ID for reading codes in the internal ROM or internal flash memory.
Directly enter 20 digits hexadecimal number (10 bytes) ([FFFFFFFFFFFFFFFFFFFF] is specified by
default).
For details on the on-chip debug security ID, see EZ Emulator User's Manual.

Caution This property cannot be changed while connecting to EZ Emulator.
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<2> [Permit flash programming]

Specify whether to enable the flash memory rewriting from the drop-down list.
Select [Yes] to enable flash rewrite (default).

Note that when [No] is specified with this property, the flash memory area cannot be rewritten at all from

the debug tool.

<3> [Use wide voltage mode]

This property appears only when the selected microcontroller supports the wide voltage mode for the

flash memory rewriting.

Specify whether to rewrite the flash memory with the wide voltage mode from the drop-down list.
Select [Yes] to rewrite with the low voltage flash mode (default).

Caution This property cannot be changed while connecting to EZ Emulator.

<4> [Erase flash ROM when starting]

This property appears only when the [Permit flash programming] property is set to [Yes].
Specify whether to erase flash ROM when connecting to the debug tool from the drop-down list.
Select [Yes] to erase the flash ROM ([NQ] is selected by default).

Note that this property is set to [No] after connecting to the debug tool.

Caution This property cannot be changed while connecting to EZ Emulator.

(2) [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@ [Memory]

(b) [Access Memory While Running]

(c) [Break]
(d) [Mask for Input Signal]

(@ [Memory]

You can configure the memory in this category.

Figure 2-57.

E Memory
B Memory mappings
(0]
[1]
(2]
(2]
(4]
[E]
[£]
[7]
(5]
(9]
Werify on writing to memory

<1> [Memory mappings]

[Memory] Category [EZ Emulator]

[0l

Internal ROM area
Mor-map area
DataF lash area
MHon—map area
SFR area
Mon—map area
Mirrar area
Internal RAM area
Register area
SFR area

ez

Current memory mapping status is displayed for each type of memory area.
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The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.

See the section for the Memory Mapping dialog box for details on how to configure the parameters.

Figure 2-58. Opening the Memory Mapping Dialog Box

[10] =D

Internal ROM area
[1] MNon-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by
user is displayed.
Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will
display details for each memory type.

<2> [Verify on writing to memory]
Specify whether to perform a verify check when the memory value is initialized from the drop-down list.
Select [Yes] to perform verification (default).

(b) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

Figure 2-59. [Access Memory While Running] Category [EZ Emulator]

B Access Memory While Funnine

fcoess by stopping execution Yes

Clock for 1 line tvpe RAM monitor Internal clock
Clack frequency[MHz] for 1 line tvpe RAM manitor 200

CEC regizter value for 1 line type RAM monitor [HE=] 9
Update dizplay durine the execution ez

Dizplay update intervallms] 500

<1> [Access by stopping execution]
Specify whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([No] is selected by default).
Note that if this property is set to [Yes] when the [Communication method] property in the [Connection
with Target Board] category is set to [1 line type (TOOLO+TOOL1)], then a message will appear because
the debug tool's response speed becomes sluggish.

<2> [Clock for 1 line type RAM monitor]
This property appears only when the [Communication method] property in the [Connection with Target
Board] category is set to [1 line type (TOOLO)], and the [Access by stopping execution] property is set to
[Yes].
Specify a clock for the 1 line type RAM monitor to operate from the following drop-down list.
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Internal clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]) (default).

External clock Operates the 1 line type RAM monitor on the specification of the properties below
([Clock frequency[MHz] for 1 line type RAM monitor]/[CKC register value for 1 line
type RAM monitor]).

Sub clock Operates the 1 line type RAM monitor on the clock frequency specified with the [Sub
clock frequency[kHz]] property in the [Clock] category on the [Connect Settings] tab.

<3> [Clock frequency[MHZ] for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the frequency of the internal clock or external clock after the setting of the PLL clock for the 1 line
type RAM monitor to operate.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
Note that when the selected microcontroller is 78KOR/Kx3, the value is fixed to [8.00].
The drop-down list displays the following frequencies (unit: MHz).
1.00, 4.00, 8.00 (default), 20.00

<4> [CKC register value for 1 line type RAM monitor]
This property appears only when the [Clock for 1 line type RAM monitor] property is set to [Internal clock]
or [External clock].
Specify the value of the CKC register for the 1 line type RAM monitor to operate.
Directly enter the value in hex decimal number from 0x0 to OXFF ([9] is specified by default).

<5> [Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel while executing a program.
Select [Yes] to update the display (default).

<6> [Display update interval[ms]]
This property is valid only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.
Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is specified by default).

(c) [Break]
You can configure the break function in this category.

Figure 2-60. [Break] Category [EZ Emulator]

B Break
Firgt uzing tvpe of breakpaoint Software break
Stop emulation of timer eroup when stopping Mo
Stop emulation of zerial eroup when stopping Mo
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<1> [First using type of breakpoint]
Specify from the following drop-down list a breakpoint type to use with priority when setting it with a one
click operation of the mouse in the Editor panel/Disassemble panel.
See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint with priority (default).

Hardware break Sets hardware breakpoint with priority.

<2> [Stop emulation of timer group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of timers while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).
In the case of the selected microcontroller that provides the open break function, when this property is
set to [Yes], the open break target pin becomes the Hi-Z state after the CPU is stopped (when this
property is set to [No], the open break target pin outputs the signal even after the CPU is stopped).

<3> [Stop emulation of serial group when stopping]
Specify from the drop-down list whether to terminate the peripheral emulation of serials while stopping
the program execution.
Select [Yes] to terminate ([No] is selected by default).

(d) [Mask for Input Signal]
You can configure the input signal masking in this category.

Figure 2-61. [Mask for Input Signal] Category [EZ Emulator]

El Mask for Input Sienal
Mazk TARGET RESET =zignal Mo
Mazk INTERMAL RESET =ignal Ho

With the properties shown below, select [Yes] to mask the signal from the drop-down list (all properties below
are set to [No] by default).

- [Mask TARGET RESET signal]

- [Mask INTERNAL RESET signal]

(3) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(4) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function” for details on each category configuration and the function of the hook transaction.
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2.3.7 [Simulator]

Configure the operating environment on the Property panel below when using Simulator.

Figure 2-62. Property Panel [Simulator]

Property
Sl 78KOR Simulator Property

B Internal ROM/RAM
Size of internal ROMIEBywtes] 256
Size of internal RAM[Bytes] 16384
B Glock
Main clock frequency [MHz] 400
Sub clock frequency kHz] 22765
Select Timer/Trace clock frequency CPU clock frequency

El Gonfiguration
=& simulator configuration file

Internal ROM/RAM

'\ [Connect Sett...: | Debug ToolSetti.. | Download File S..  Hook Transactio.. /' =

Follow the steps below by selecting the corresponding tab on the Property panel.

[Connect Settings] tab

(2) [Debug Tool Settings] tab
[Download File Settings] tab
[Hook Transaction Settings] tab

Remark When Simulator to be used corresponds to peripheral function simulations, you can use the Simulator GUI.
See "2.17 Use the Simulator GUI [Simulator]" for details on the Simulator GUI.

(1) [Connect Settings] tab
In the [Connect Settings] tab, configuration with regard to the connection to the debug tool can be done.

(@) [Internal ROM/RAM]
(b) [Clock]
(c) [Configuration]

(&) [Internal ROM/RAM]
You can configure internal ROM/RAM in this category.
The size of internal ROM/RAM of the selected microcontroller is specified by default.
There is no need to change the settings in this category if you wish to debug with the same memory mapping
of the selected microcontroller.

Figure 2-63. [Internal ROM/RAM] Category [Simulator]

B Internal ROM/RAM

Size of internal ROMIKBytes] 256
Size of internal RAM[Bytes] 16384
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<1> [Size of internal ROM[KBytes]
Specify the internal ROM size to simulate (unit: Kbytes).
To perform debugging after changing the memory mapping, make a selection form the drop-down list.

<2> [Size of internal RAM[Bytes]]
Specify the internal RAM size to simulate (unit: bytes).

To perform debugging after changing the memory mapping, make a selection form the drop-down list.

(b) [Clock]
You can configure the clock in this category.

Figure 2-64. [Clock] Category [Simulator]

= Clock
Main clock frequency [MHz] 400
Sub clock frequency[kHzl 22768
Select Timer/Trace clock frequency CPU zlock frequency

<1> [Main clock frequency [MHZz]]
Specify the main clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: MHz).
The drop-down list displays the following frequencies (unit: MHz).
2.00, 3.00, 3.57, 4.00 (default), 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00, 16.00, 20.00

<2> [Sub clock frequency[kHz]]
Specify the sub clock frequency.
You can specify the frequency from the drop-down list or by directly entering a frequency value between
0.001 and 99.999 (unit: kHz).
The drop-down list displays the following frequencies (unit: kHz).
32.768 (default), 38.40

<3> [Select Timer/Trace clock frequency]
Specify the clock frequency for using timer/trace function.
Specify from the following drop-down list.

CPU clock frequency Uses the CPU clock frequency (default).
Specify clock frequency Specifies an arbitrary frequency (property items to specify become valid in the
lower area).

<4> [Unit of Timer/Trace clock frequency]
This property appears only when the [Select Timer/Trace clock frequency] property is set to [Specify
clock frequency].
Specify from the following drop-down list the unit of the clock frequency for timer/trace.

MHz The unit of the frequency is in MHz (default).
KHz The unit of the frequency is in kHz.
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<5> [Timer/Trace clock frequency]
The operation of this property differs depending on the specification with the [Select Timer/Trace clock
frequency] property.
- When [Specify clock frequency] is specified
Specify the clock frequency for timer/trace.
Directly enter the value between 1 [kHz] and 99.999 [MHZz] ([4.00] is specified by default).
Unit is depending on the specification with the [Unit of Timer/Trace clock frequency] property.
- When [CPU clock frequency] is specified
While disconnecting from the debug tool, [---_---] is displayed. While connecting to the debug tool,
[CPU clock frequency] is displayed.

(c) [Configuration]
You can configure the customization of the simulator in this category.

Figure 2-65. [Configuration] Category

B Configuration
lze simulator configuration file Yes
Simulatar canfiguration file

<1> [Use simulator configuration file]
Specify from the drop-down list whether to use the simulator configuration file to perform user
customization (adding of user models) of the simulator.
Select [Yes] to use the simulator configuration file ([No] is selected by default).

<2> [Simulator configuration file]
This property appears only when the [Use simulator configuration file] property is set to [Yes].
Specify the simulator configuration file to use.
Directly enter the file name, or select the file with the Select Simulator Configuration File dialog box
[Simulator] opened by clicking on the [...] button that appears on the right end of the setting field.

Caution This property cannot be changed while connecting to Simulator.

(2) [Debug Tool Settings] tab
In the [Debug Tool Settings] tab, general configurations on the debug tool can be done.

(@ [Memory]

(b) [Access Memory While Running]
(c) [Break]

(d) [Trace]

(e) [Timer]

() [Coverage]

(9) [Simulator GUI]
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(@ [Memory]
You can configure the memory in this category.

Figure 2-66. [Memory] Category [Simulator]

E Memory
B Memaory mappings [10]
[o] Internal ROM area
1] Mon-map area
] DataFlash area
[3] Mon-map area
[4] SFR area
[5] Mon-map area
[5] Mirror area
[71 Internal RAM area
[=] Fegizter area
=] SFR area

<1> [Memory mappings]
Current memory mapping status is displayed for each type of memory area.
The memory mapping status cannot be changed on this panel. If it is necessary to add a memory
mapping, click on the [Memory Mapping] property, and click on the [...] button that appears on the right
end of the setting field. The Memory Mapping dialog box opens; perform the setting from there.
See the section for the Memory Mapping dialog box for details on how to configure the parameters.

Figure 2-67. Opening the Memory Mapping Dialog Box

E Memory
Memory mappines [10] @

(0] Internal ROM area
[1] MNon-map area

Caution If you are not connected to a debug tool, then only memory mapping areas added by
user is displayed.
Connecting to a debug tool (see "2.4.1 Connect the debug tool to CubeSuite+") will
display details for each memory type.

(b) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
The settings of this category are required when using the real-time display update function. See "(4) Display/
modify the memory contents during program execution” for details on the real-time display update function.

Figure 2-68. [Access Memory While Running] Category [Simulator]

B Access Memory While Funning
Update dizplay during the execution Yes
Dizplay update intervallms] 500

<1> [Update display during the execution]
Specify whether to update the display in the Watch panel/Memory panel during a program execution.
Select [Yes] to update the display (default).
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<2> [Display update interval[ms]]
This property is valid only when the [Update display during the execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while
executing a program.
Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms)
([500] is selected by default).

(c) [Break]
You can configure the break function in this category.

Figure 2-69. [Break] Category [Simulator]

E Break
Execute inztruction at breakpoint when break  MNo

<1> [Execute instruction at breakpoint when break]
Specify the timing to stop the program execution by breakpoints either after or before the execution of the
instruction at the breakpoint.
Select [Yes] to stop after the execution of the instruction ([No] is selected by default).
See "2.8.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

(d) [Trace]
You can configure the trace function in this category.
See "2.11 Collect Execution History of Programs [IECUBE][Simulator]" for details on the trace function and
this category configuration.

(e) [Timer]
You can configure the timer function in this category.
See "2.12 Measure Execution Time of Programs" for details on the timer function.

Figure 2-70. [Timer] Category [Simulator]

E Timer
=& timer function Mo

<1> [Use timer function]
Specify whether to use the timer function from the drop-down list.
Select [Yes] to use the timer function ([No] is selected by default).

(f) [Coverage]
You can configure the coverage function in this category.
See "2.13 Measure Coverage [[IECUBE][Simulator]" for details on the coverage function and this category
configuration.

(g) [Simulator GUI]
You can configure the Simulator GUI function in this category.
See "2.17 Use the Simulator GUI [Simulator]" for details on the Simulator GUI function and this category
configuration.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 60 of 517
Oct 01, 2011



CubeSuite+ V1.01.00 CHAPTER 2 FUNCTIONS

(3) [Download File Settings] tab
In the [Download File Settings] tab, configuration on downloading file to the debug tool can be done.
See "2.5.1 Execute downloading" for details on each category configuration.

(4) [Hook Transaction Settings] tab
In the [Hook Transaction Settings] tab, configuration on the hook transaction can be done.
See "2.16 Use Hook Function" for details on each category configuration and the function of the hook transaction.
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2.4  Connect to/Disconnect from the Debug Tool

This section describes how to connect to/disconnect from the debug tool.

2.4.1 Connect the debug tool to CubeSuite+

Select the [Debug] menu >> [Connect to Debug Tool] to connect to the debug tool currently selected in the active
project.

After succeeding in the connection to the debug tool, the Statusbar of the Main window changes as follows:

For details on each item displayed on the Statusbar, see the section of the "Main window".

Figure 2-71. The Statusbar during Connecting to Debug Tool

5 DISCONNEGT I

I 0x0 |[w]BREAK [ 0x00000 =@ 73KOR Simulator {7} Mot measured s

I
The information of the debug tool appears at this area.

Remarks 1.  When the button on the Debug toolbar is clicked, the specified file is downloaded automatically
after connecting to the debug tool (see "2.5.1 Execute downloading").

When the button on this toolbar is clicked, the project is built automatically, and then the built file is
downloaded after connecting to the debug tool.

2. [Simulator]
When a microcontroller whose Simulator supports peripheral function simulations is selected, the
Simulator GUI window is automatically opened after connecting to the debug tool (default).

2.4.2 Disconnect the debug tool from CubeSuite+

Click the button on the Debug toolbar to disconnect from the currently connected debug tool.
After disconnecting from the debug tool, the Statusbar of the Main window changes as follows:

Figure 2-72. The Statusbar during Disconnecting From Debug Tool

I 0x0 |E_|BREF\K [ Dx00000 SO TEROR Simulator @ Mot measured
| £/1: DISCONNECT I
| -
The information of the debug tool disappears at this area. "DISCONNECT" is displayed.

Remark When the debug tool is disconnected, all panels and dialog boxes that are displayed only when the debug
tool is connected are closed.
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2.5 Download/Upload Programs

This section describes how to download programs (such as load module files (*.Imf)) to debug to CubeSuite+ and how
to upload the memory contents being debugged from CubeSuite+ to files.

251 Execute downloading

Download the load module file to be debugged to the debug tool that is currently connected.
Follow the steps below on the [Download File Settings] tab in the Property panel for the downloading, and then execute
the downloading.

(1) [Download] category setting
Figure 2-73. [Download] Category

E Download
B Download files 1

Debu Build\a

Download object Yes
Download sy mbol information Yes
ZPU Reset after download Yes
Eraze flazh ROM before download Mo

Automatic change method of event zetting pozition  Suspend event

(@) [Download files]
The names of files to be downloaded and the download conditions are displayed (the number enclosed with [
]" indicates the number of files to be download).
Files that are specified as build target files in the main project or subprojects will automatically be selected as
the files to be downloadedN°®,
However, you can manually change the download files and the condition. In this case, see "2.5.2 Advanced
downloading".

Note To download a load module file created by an external build tool (i.e. a compiler or assembler other than
the build tool provided by CubeSuite+), you must create a debug-dedicated project.
In the case of debugging for a debug-dedicated project, you must add a file to be downloaded to
Download files node in the project tree in order to be reflected to this property.
See "CubeSuite+ Start" for details on the using an external build tool and a debug-dedicated project.

(b) [CPU Reset after download]
Specify whether to reset the CPU after downloading.
Select [Yes] to reset the CPU (default).

(c) [Erase flash ROM before download]
Specify whether to erase the flash ROM before downloading.
Select [Yes] to erase the flash ROM ([No0] is selected by default).

(d) [Automatic change method of event setting position]
If the file is downloaded again during debugging then the location (address) set for the currently configured
event may change to midway in the instruction.
Specify with this property how to handle the target event in this circumstance.
Select one of the options from the following drop-down list.
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Move to the head of instruction Sets the event to the top address of the instruction.

Suspend event Disables the event (suspended state) (default).

Note, however, that this property setting only applies to the location setting of events without debugging
information. The location setting of events with debug information is always moved to the beginning of the
source text line.

(2) [Debug Information] category setting

Figure 2-74. [Debug information] Category

E Debug Infor mation
Execute to the specified swmbol after CPL Reset ez

Specified symbal _main
Startup start symbol _@zztart
Startup end =ymbaol _@zend

(@) [Execute to the specified symbol after CPU Reset]
Specify from the drop-down list whether to execute the program to the specified symbol position after CPU
reset or downloading (for only when the [CPU Reset after download] property is set to [Yes]).
Select [Yes] to execute the program to the specified symbol position after CPU reset (default).

Remark When the [CPU Reset after download] property is set to [Yes], the operation after downloading is
as follows:
If [Yes] is selected for this property, the Editor panel will open automatically with displaying source
text of the position specified with the [Specified symbol] property after downloading.
If [No] is selected for this property, the Editor panel will open with displaying source text of the reset
address (when if the source text has not been allocated to the reset address, the contents of the
reset address is displayed in the Disassemble panel).

(b) [Specified symbol]
This property appears only when the [Execute to the specified symbol after CPU Reset] property is set to
[Yes].
Specify the position at which the program is stop after CPU reset.
Directly enter an address expression between 0 and "last address in address space” ([_main] is specified by
default).
Note, however, that the program will not be executed if the specified address expression cannot be converted
into an address.

Remark  Normally, specify the following.
For assembler source: Start label corresponding to main function
For C source: Symbol assigned to the start of the main function name

(c) [Startup start symbol]
Specify the start symbol of the text area (code area) of the startup routine.
Directly enter an address expression between 0 and "last address in address space” ([_@cstart] is specified
by default).
This setting is not needed if the source is assembly language.
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(d) [Startup end symbol]

Specify the end symbol of the text area (code area) of the startup routine.
Directly enter an address expression between 0 and "last address in address space" ([_@cend] is specified by

default).

This setting is not needed if the source is assembly language.

Cautions 1.  To automatically display the source text right after downloading the file, the startup symbol

must be correctly specified.

2. By default, CPU reset automatically occurs after downloading the file, and then the program

is executed to the specified symbol position. If this operation above is not needed, specify

[No] with both of the [CPU Reset after download] and [Execute to the specified symbol after

CPU Reset] property.

(3) Execute download

Click the button on the Debug toolbar.

If this operation is performed while disconnecting from the debug tool, the application automatically connects to the

debug tool, and then performs the download.

Remark When a program that has been modified during debugging is re-downloaded, you can easily build and
download it by selecting [Build & Download] from the [Debug] menu on the Main window.

If the load module file is successfully downloaded, the Editor panel opens automatically, and the contents of the

downloaded file's source text are displayed.

Remark You can automatically overwrite the value of SFR/CPU register with the specified values before and after

performing the download (see "2.16 Use Hook Function" for details).

25.2 Advanced downloading

You can change the download files and the condition to download.
With CubeSuite+, the following file types can be downloaded.

Table 2-1. Type of Files That Can be Downloaded

File Format Extension Note
Load module format Imf
Intel Hex format (Standard) hex, hxb, hxf
Intel Hex format (Extension) hex, hxb, hxf Can be up to 1 Mbyte
Motorola S type Hex format hex, hxb, hxf
- (S0, S1, S9 - 16 bit-address)
- (S0, S2, S8 - 24 bit-address)
- (S0, S3, S7 - 32 bit-address)
Extended Tektronix Hex format hex, hxb, hxf
Binary data format bin

You can change the download files or the download condition in the following Download Files dialog box.
The Download Files dialog box is opened when clicking the [...] button that appears at right by selecting the [Download
files] property in the [Download] category on the [Download File Settings] tab of the Property panel.
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Figure 2-75. Opening the Download Files Dialog Box

o T — 1

ZPU Reset after download Yes
Eraze flazh ROM before download Mo
Autamatic change method of event zetting pogition  Suzpend event

Figure 2-76. Advanced Downloading (Download Files Dialog Box)

Download Files &

Download file list: \ Download file property:

almf

= . Dﬁwnluad .fi.le information

File type A
Download abject e
Downlaad symbal infarmation ves

File type
Specify the type of filz to be downloaded.

s e ]\ /

| ok H Cancel ][ Help ]

[Download file list] area [Download file property] area

This section describes how to configure on the Download Files dialog box above when the following cases.

(1) Change download condition of a load module file
(2) Add download files (*.hex/*.hxb/*.hxf/*.bin)
(3) Perform source level debugging with a hex or binary data format file

Caution You cannot download more than one load module file (*.Imf).

(1) Change download condition of aload module file
Follow the steps below in the Download Files dialog box to change download condition (object information and
symbol information) of load module files (*.Imf) to download.

(@) Select aload module file
Select a load module file to download in the [Download file list] area.

(b) Change download condition
Current download condition of the selected load module file is displayed in the [Download file property] area.
Change each items displayed in the property.
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Download object Specify whether to download the object information from the specified file.
Default Yes
Modifying Select from the drop-down list.
Available Yes Downloads object information.
values L .
No Does not download object information.
Download symbol Specify whether to download the symbol information from the specified fileNote,
information
Default Yes
Modifying Select from the drop-down list.
Available Yes Downloads symbol information.
values . .
No Does not download symbol information.

Note If the symbol information have not been downloaded, the source level debugging cannot be performed.

(c) Click the [OK] button
Enable all the configuration in this dialog box and change download condition.

(2) Add download files (*.hex/*.hxb/*.hxf/*.bin)
Follow the steps below to add download files (in hex format (*.hex/*.hxb/*.hxf)/in binary data format (*.bin)) in the
Download Files dialog box.

Caution You cannot download more than one load module file (*.Imf).

(@) Click the [Add] button
When the [Add] button is clicked, a blank list item "-" is displayed in the last line of the [Download file list] area.

(b) Property configuration of the download files to add
Configure the download condition of the download file to add in the [Download file property] area.
Configure each item displayed with the following condition.
When the configuration is completed, the file name specified in this property is displayed in the blank list of the
[Download file list] area.

File Specify the download file (in hex format (*.hex/*.hxb/*.hxf/in binary data format (*.bin)) to
download (up to 259 characters).

Default Blank

Modifying Directly enter from the keyboard, or specify with the Select Download File
dialog box opened by clicking the [...] button.

Available See "Table 2-1. Type of Files That Can be Downloaded".
values
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File type Specify the type of the file to download.
Select [Hex file] or [Binary data file].
Default Load module file
Modifying Select from the drop-down list.
Available Either one of the following
values - Load module file
- Hex file
- Binary data file

Offset This item appears only when the file to download is in hex format (*.hex/*.hxb/*.hxf).
Specify the offset from the address at which the file's download is to start.
Default 0
Modifying Directly enter from the keyboard.
Available 0x0 to OXFFFFFFFF in hexadecimal number
values
Start address This item appears only when the file to download is in binary format (*.bin). Specify the
address at which to start the file's download.
Default 0
Modifying Directly enter from the keyboard.
Available 0x0 to OXFFFFFFFF in hexadecimal number
values

Remark The settings of whether to download the object information or symbol information can be made only
when the type of the file to download is load module files.

(c) Check the order of download
The order of the download is the display order of the files displayed in the [Download file list] area.
If you want to change the order, use the [Up]/[Down] button.

(d) Click the [OK] button
Enable all the configuration in this dialog box and add a download file (the file name is displayed in the
[Download] category on the [Download File Settings] tab of the Property panel).

Perform source level debugging with a hex or binary data format file

You can also perform source level debugging when a hex format (*.hex/*.hxb/*.hxf) or a binary data format (*.bin)
file is specified for download, by also downloading the symbol information for the load module file to be used for
creation.

To do so, follow the steps below on the Download Files dialog box.

(@) Click the [Add] button
When the [Add] button is clicked, a blank list item "-" is displayed in the last line of the [Download file list] area.

(b) Property configuration of the load module file to add
Configure each item displayed with the following condition in the [Download file property] area.
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File Specify the load module file that was the source for creating the hex format (*.hex/*.hxb/*.hxf)
or binary data format (*.bin) file to be downloaded.

Directly enter from the keyboard, or specify with the Select Download File dialog box opened
by clicking the [...] button that appears at right by selecting this property.

File type Select [Load module file] (default).

Download object Specify [No].

Download symbol Select [Yes] (default).
information

(c) Click the [OK] button
Enable all the configuration in this dialog box and add the specified load module file (Only the symbol
information included in the load module file will be downloaded).

253 Execute uploading

The contents of the memory of the debug tool currently connected can be saved (uploaded) in an arbitrary file.
You can upload the data in the Data Save dialog box that is opened by selecting the [Debug] menu >> [Upload...].
In this dialog box, follow the steps below.

Figure 2-77. Execute Uploading (Data Save Dialog Box)

Data Save — Upload %]

File Mame: | {Input file name here) v I E]

File Twpe: iInteI Hez format (hesx v|
Save Ranege fddress/Symbal:

| Input the start of saving range [w]w | = | {Input the end of saving ranes  [w]w |

[_ Cancel |[ Help ]

(1) Specify [File Name]
Specify the name of the file to save.

You can either type a filename directly into the text box (up to 259 characters), or select one from the input history
via the drop-down list (up to 10 items). You can also specify the file by clicking the [...] button, and selecting a file

via the Select Data Save File dialog box.

(2) Specify [File Type]
Select the format in which to save the file from the following drop-down list.
The following file formats can be selected.
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Table 2-2. Type of Files That Can be Uploaded

List Item Format
Intel Hex format (Extension) (*.hex) Hex format
Motorola Hex format (SO, S2, S8 - 24bit-address) (*.hex) Hex format
Extended Tektronix Hex format (*.hex) Hex format

Binary data (*.bin)

Binary data format

(3) Specify [Save Range Address/Symbol]

Specify the range of addresses to save via "start address" and "end addresses".
Directly enter hexadecimal number/address expression in each text box or select from the input history displayed

in the drop-down list (up to 10 items).

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space] key
in each text box (see "2.18.2 Symbol name completion function™).

(4) Click the [Save] button

Save the contents of the memory in the specified file in specified format as upload data.
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2.6  Display/Change Programs

This section describes how to display and change programs when a load module file with the debug information is
downloaded to a debug tool.
Downloaded programs can be displayed in the following panels.

- Editor panel
The source file is displayed and can be edited.
Furthermore, the source level debugging (see "2.7.3 Execute programs in steps") and the display of the code
coverage measurement result (see "2.13.2 Display the coverage measurement result") can be performed in this
panel.

- Disassemble panel
The result of disassembling the downloaded program (the memory contents) is displayed and can be edited (line
assemble).
Furthermore, the instruction level debugging (see "2.7.3 Execute programs in steps") and the display of the code
coverage measurement result (see "2.13.2 Display the coverage measurement result") can be performed in this
panel. In this panel, the disassemble results can be displayed with the corresponding source text (default).

Remark Itis normally necessary to download a load module file (*.Imf) with debugging information in order to
perform the source level debugging, but it is also possible to do so by downloading a hex format (*.hex/
* hxb/*.hxf) or binary data format (*.bin) file (see "(3) Perform source level debugging with a hex or binary
data format file").

26.1 Display source files

The source file is displayed in the Editor panel below. The Editor panel automatically opens with displaying source text
of the specified position (see "2.5.1 Execute downloading") when a load module file (*.Imf) is successfully downloaded.

If you want to open the Editor panel manually, double-click on the source file in the Project Tree panel.

For details on the contents and function in each area, see the section for the Editor panel.

Remarks 1.  You can open a file with a specific encoding selected in the Encoding dialog box that is opened by
selecting the [File] menu >> [Open with encoding...].
2. You can zoom in and out of this panel (see "(I) Zoom in or out on a view") by using the [Ctrl] key +
mouse-wheel combination.

R20UT0732EJ0100 Rev.1.00 RENESAS Page 71 of 517
Oct 01, 2011



CubeSuite+ V1.01.00 CHAPTER 2 FUNCTIONS

Figure 2-78. Display Source File (Editor Panel)
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This section describes the following.

(1) Display variables

(2) Search characters

(3) Move to the specified line

(4) Jump to functions

(5) Jump to a desired line (tag jump)

(1) Display variables
By hovering the mouse cursor over a variable in the source text, "<variable name> = <variable value>" is pop-up
displayed.
The display format of the variable value is same as "Table A-9. Display Format of Watch-Expressions (Default)"
depending on the type of the variable.

Figure 2-79. Pop-up Display of Variables (Editor Panel)

:ﬂ;gﬁ;g i g Mouse cursor
L o
?:tgg: §|m_s econd=0 (0x0) |

(2) Search characters
Character searching in the source text is taken place in the Find and Replace dialog box opens with selecting the

button on the toolbar.

In this dialog box, follow the steps below.
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@)

Figure 2-80. Character Search in Source Text (Find and Replace Dialog Box)

ind and Replace

Guick Find | Find i Files | Quick Replace .Heplace inFiles |

Search text: |main ||

Search location: | Current document [main.c) L7 |

[ Find Previous ] [ Find Mext ] [ Cancel ] [ Help ]

(@) Specify [Search text]
Enter characters to search.
A word (variable/function) at the caret position in the Editor panel is specified by default.
If you want to change it, directly enter the characters into the text box (up to 1024 characters) or select from
the input history in the drop-down list (up to 10 items).

(b) Specify [Search location]
Select [Current document (file name)] from the drop-down list.

(c) Click the [Find Previous]/[Find Next] button
When the [Find Previous] button is clicked, search will start in the order from the large address number to
small and the search results are displayed selected in the Editor panel.
When the [Find Next] button is clicked, search will start in the order from the small address number to large
and the search results are displayed selected in the Editor panel.

Remarks 1.  Click the [Option] button to specify to use wild card, case sensitivity, word by word search, and so
on.
2. Inthe Find and Replace dialog box, various search/replace operation can be performed by
selecting [Find in Files], [Quick Replace] or [Replace in Files] tab.

Move to the specified line

You can move to the specified line in the source text in the Go to Line dialog box which opens when selecting [Go
to...] from the context menu.

In this dialog box, follow the steps below.

Figure 2-81. Move to the Specified Line in Source Text (Go to Line Dialog Box)

Go to Line E]

Line number 0 - 157k
= |

[ (] 5 ][ Cancel ][ Help ]

(@) Specify [Line number (valid line range)]
"(valid line range)" shows the range of valid lines in the current file.
Directly enter a decimal value as the number of the line you want to move the caret to.
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You can also enter a symbol in this area.
By default, the number of the line where the caret is currently located in the Editor panel is displayed.

(b) Click the [OK] button
Caret is moved to the specified line.

(4) Jump to functions
It automatically recognizes the currently selected characters or the word at the caret position as the function name
and jumps to the first executable line of the target function.
Select [Jump to Function] from the context menu after moving the caret to the target function on the source text.

Figure 2-82. Jump to Functions

84 0031f funcl ()
85 00323 funcl-~—
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08 0033a ] =
89 .
100 o void funcla() ™ Back to Last Gursor Position
J< ; 171 Go to Here
B Set PG to Here
™ Jump ta Functio F12
T e ThghifeF12 |

Note that this function is available only when the following conditions are satisfied for each specific build tool.

(@) When CA78KOR is used
- The target functionN° 1 resides in an active project.
- The type of the project specified as the active project is "Application".
- A fileNote 2 with the symbol information is selected for the [Download files] property. In case it is
disconnected from the debug tool, the above file is specified as the first file in the [Download files]

property.

(b) When an external build tool is used
- The target function"°® 1 resides in an active project.
- The focus is in the Editor panel.
- A fileNote 2 with the symbol information is selected for the [Download files] property. In case it is
disconnected from the debug tool, the above file is specified as the first file in the [Download files]
property.

Notes 1. A jump to a static function cannot be made when the debug tool is disconnected.
2. When the file is in the hex format, the setting for downloading the symbol information is required
(see "(3) Perform source level debugging with a hex or binary data format file").
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Caution When multiple statements are described in aline, ajump to an illegal location may be made.

Remark The judgement of words will depend on the build tool being used.

(5) Jump to a desired line (tag jump)
If the information of a file name, a line number and a column number exist in the line at the caret position, you can
open the file in another Editor panel and jump to the corresponding line and the corresponding column (if the Editor
panel is already open, you can jump to the panel).
Select [Tag Jump] from the context menu after moving the caret to the line on the source text.
The tag jump is operated as follows:

Table 2-3. Operation of Tag Jump

Example of Character String Operation
C:\work\src.c Jumps to the top line of the file "C:\work\src.c".
Tmp\src.c Jumps to the top line of the file ".Tmp\src.c".

(The reference point of the path is the project folder.)

C:\work\src.c(10) Jumps to the tenth line from the top of the file "C:\work\src.c".

C:\"work sub\src.c"(10) Jumps to the tenth line from the top of the file "C:\"work sub\src.c™.

(Path specification (path/file name) including space characters must be enclosed

in"™)
C:\work\src.c(10,5) Jumps to the fifth column of the tenth line from the top of the file "C:\work\src.c".
Figure 2-83. Tag Jump
77 [ *i*-—1:=*=—*=*=-*!-—1r-—*i**—*l*ﬂz*z*-—*-—#z#qx*r—#t*z*-—#r-’?'
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S == S

Remarks 1.  Jumps are case-insensitive.
2. The reference point of the path is the project folder in which the file is registered. If the file is not
registered in any project, the reference point of the path will be the active folder.
3.  Path specifications (path/file names) including space characters must be enclosed in ™.
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2.6.2 Display the result of disassembling

The result of disassembling the downloaded program (disassembled text) is displayed in the Disassemble panel below.

Select [View] menu >> [Disassemble] >> [Disassemblel - 4].

The maximum of 4 Disassemble panels can be opened. Each panel is identified by the names "Disassemblel",
"Disassemble2", "Disassemble3" and "Disassemble4" on the titlebar.

For details on the contents and function in each area, see the section for the Disassemble panel.

Figure 2-84. Display the Result of Disassembling (Disassemble Panel)
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Remark You can set the scroll range of the vertical scroll bar on this panel via the Scroll Range Settings dialog box
which is opened by clicking the button from [View] on the toolbar.

This section describes the following.

(1) Change display mode

(2) Change display format

(3) Move to the specified address

(4) Move to the symbol defined location
(5) Save the disassembled text contents

(1) Change display mode
The result of disassembling is displayed in the mixed display mode (both the disassembled text and the source text) by
default.
When you click the button (toggle function) on the toolbar, the source text is displayed or hidden.
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Figure 2-85. Display Example of Source Text Hidden
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(2) Change display format
The display format of the disassemble area can be changed using buttons below on the toolbar.

View The following buttons to change the display format are displayed.

Displays the offset value of the label. The offset value from the nearest label is displayed when a label
is defined for the address.

i@

24 Displays the address value as the result of disassembling in the format "symbol + offset value"
(default).
Note that when a symbol has been defined as the address value, only the symbol is displayed.
Displays the name of the register by its function name (default).
Displays the name of the register by its absolute name.

(3) Move to the specified address
You can move to the specified address in the disassembled text in the Go to the Location dialog box which opens
when selecting [Go to...] from the context menu.
In this dialog box, follow the steps below.

Figure 2-86. Move to the Specified Address in Disassembled Text (Go to the Location Dialog Box)

Go to, the Location ]

fBddress/Symbal: i w |

[ (] 4 ][ Cancel ][ Help ]

(@) Specify [Address/Symbol]
Specify the address you want to move the caret to.
You can either type an address expression directly into the text box (up to 1024 characters), or select them
from the input history via the drop-down list (up to 10 items).
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Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in this text box (see "2.18.2 Symbol name completion function™).

(b) Click the [OK] button
Caret is moved to the specified address.

(4) Move to the symbol defined location
You can move the caret to the address where the symbol is defined.
Click the button on the toolbar after moving the caret to the instruction which refers to the symbol.
Furthermore, click the button on the toolbar following the previous operation returns the caret to the
instruction which refers to the symbol at previous caret is defined.

(5) Save the disassembled text contents
Contents of the disassembled text can be saved in text files (*.txt)/CSV files (*.csv).
When saving to the file, the latest information is acquired from the debug tool, and it is saved according with the
display format on this panel.
The Data Save dialog box can be opened by selecting the [File] menu >> [Save Disassemble Data As...] (when this
operation takes place with the range selected on the panel, the disassembled data can be saved only for the
selected range).
In this dialog box, follow the steps below.

Figure 2-87. Save the Disassembled Text Contents (Data Save Dialog Box)

Data Save - Dizaszemble Data %]

File Mame: '"C:‘-.Samplepru:-jeu:ts‘-.l:lisassemhle'l ‘_’. E]

File Type: | Text filestetxt) |
Save Ranee Address/Symbal:

| (00002 de v | - | 0x000002d v|

[ Save ]| Cancel |[ Help

(@) Specify [File Name]
Specify the name of the file to save.
You can either type a filename directly into the text box (up to 259 characters), or select one from the input
history via the drop-down list (up to 10 items).
You can also specify the file by clicking the [...] button, and selecting a file via the Select Data Save File dialog
box.

(b) Specify [File Type]
Select the format in which to save the file from the following drop-down list.
The following file formats can be selected.

List Item Format
Text files (*.txt) Text format (default)
CSV (Comma-Separated Variables)(*.csv) CSV formatNoe
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Note The data is saved with entries separated by commas (,).
If the data contains commas, each entry is surrounded by double quotes " in order to avoid illegal
formatting.

(c) Specify [Save Range Address/Symbol]
Specify the range of addresses to save via "start address" and "end addresses".
Directly enter hexadecimal number/address expression in each text box or select from the input history
displayed in the drop-down list (up to 10 items).
If a range is selected in the panel, that range is specified as the default. If there is no selection, then the range
currently visible in the panel is specified.

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in each text box (see "2.18.2 Symbol name completion function™).

(d) Click the [Save] button
Disassembling data is saved in the specified file with the specified format.

Figure 2-88. Output Example of Disassembling Data

Label (symbol name) 4_‘ Label (symbol) line I
File name Line number C language source text 4—‘ Source text line I
Address Offset  Code Result of Disassembling 4—‘ Disassembling line I

Remarks 1.  When the contents of the panel are overwritten and saved by selecting the [File] menu >>[Save
Disassemble Data], the Disassemble panels (Disassemblel-4) are handled individually for these
respectively. In addition, saving range is same as the previously specified address range.

2. You can print the current screen image of this panel by selecting the [File] menu >> [Print...].

2.6.3 Run a build in parallel with other operations

CubeSuite+ can automatically start a build when one of the following events occurs (rapid build function).

(1) Projects not dedicated to debug (for a type other than "debug-dedicated project")
- When any one of the following files that are added to the project is updated:
(C source file, assembler source file, header file, link directive file, symbol information file, object module file,
and library file)
- When a build target file has been added to or removed from the project
- When the link order of object module files and library files is changed
- When the property of the build tool or the build target file is changed

(2) Projects dedicated to debug (for a type of "debug-dedicated project")
- When you have edited and saved the C source file, assembler source file and header file that are added to the
debug-dedicated project
- When a C source file, assembler source file, or header file has been added to or removed from the debug-
dedicated project
- When the property of the debug-dedicated project is changed
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If a rapid build is enabled, it is possible to perform a build in parallel with the above operations.
To enable/disable a rapid build, select [Rapid Build] from the [Build] menu. A rapid build is enabled by default.

Caution When an external text editor is used, check the [Observe registered files changing] check box on
the [General - Build/Debug] category in the Option dialog box to enable this function.

Remarks 1.  After editing source files, it is recommend to save frequently by pressing the [Ctrl] + [S] key.
2. Enable/Disable setting of the rapid build applies to the entire project (main project and subprojects).
3. If you disable a rapid build while it is running, it will be stopped at that time.

26.4 Perform line assembly

Instructions and code displayed in the Disassemble panel can be edited (line assembly).
This section describes the following.

(1) Editinstructions
(2) Edit code

(1) Edit instructions
Follow the steps below to edit instructions.

(@) Switch to edit mode
Double-click the instruction to edit or select [Edit Disassemble] from the context menu after moving the caret to the
instruction to edit.

(b) Editinstructions
Use keyboard to directly edit the instructions.

(c) Write to memory
Press the [Enter] key to line assemble the edited instructions after editing. The code is automatically written to
the memory.
If the edited instruction is invalid, the instruction is shown in red and will not be written to the memory.

If there is a space because of overwriting the displayed result of disassembling by another instruction, its byte
number is automatically compensated with NOP instruction as follows:

Examples 1. MOVW instruction (4-byte instruction) in the second line is overwritten by DEC instruction (1-byte

instruction).
Before editing 0461CF ADDW AX, #0CF61H
CBF820FE MOVW SP, #0FE20H
FC8E1800 CALL I'l_funcA
53C0 MoV B, #O0COH
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2.

(2) Edit code

After editing

0461CF
93

00

00

00
FC8E1800
5300

ADDW AX, #0CF61H
DEC B

NOP

NOP

NOP

CALL 'l _funcA
MOV B, #O0COH

ADDW instruction (3-byte instruction) in the first line is overwritten by MOVW instruction (4-byte

instruction).

Before editing 0461CF ADDW AX, #0CF61H
CBF820FE MOVW SP, #0FE20H
FC8E1800 CALL Il _funcA
53C0 MOV B, #OCOH

After editing CBF820FE MOVW SP, #0FE20H
00 NOP
00 NOP
00 NOP
FC8E1800 CALL Il _funcA
53C0 MOV B, #0COH

Follow the steps below to edit code.

(@) Switch to edit mode
Double-click the code to edit or select [Edit Code] from the context menu after moving the caret to the code to

edit.

(b) Edit code

Use keyboard to directly edit the code.

(c) Write to memory

Press the [Enter] key to write the code to the memory after editing.

If the edited instruction is invalid, the instruction is shown in red and will not be written to the memory.

When the code is written to the memory, the result of disassembling is also updated.
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2.7 Execute Programs

This section describes how to execute programs.

Main operations in this section are taken place from the debug toolbar or the [Debug] menu in the Main window, where
commands to control the execution of programs are included.

Caution Items of the debug toolbar and the [Debug] menu are valid only while connecting to the debug tool.

Figure 2-89. Debug Toolbar

B0y M@ ® 5 5= 0= 2= It

Figure 2-90. [Debug] Menu

_thug

Uy Download

@y Build & Download Fé

3% Upload..

E'E‘fj Digconnect from Debue Tool Shift+Fa

=
@-} Gio Fa
(2 lenore break and go Fa
G=E Steplh F11
L= Step Owver F10
©=  Return Out Shift+F11
Ky GPU Reset Ctr+F5
“'1 Restart

2.7.1 Reset microcontroller (CPU)

To reset CPU, click the button on the debug toolbar.
When CPU is reset, the current PC value is set to the reset address.

Remark You can automatically overwrite the value of SFR/CPU register with the specified values after CPU reset
(see "2.16 Use Hook Function" for details).

2.7.2 Execute programs

The following types of CubeSuite+ execution functions are provided.
Select any of the following operations according to the purpose of debugging.
See "2.8 Stop Programs (Break)" for details on how to stop the program in execution.

(1) Execute after resetting microcontroller (CPU)
(2) Execute from the current address
(3) Execute after changing PC value
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Remark You can automatically overwrite the value of SFR/CPU register with the specified values before executing
the program (see "2.16 Use Hook Function” for details).

(1) Execute after resetting microcontroller (CPU)

Click the button on the debug toolbar.

Reset CPU and start execution of the program from the reset address.
When this operation is performed, the program continues executing until either of the following occurs:

- The button has been clicked (see "2.8.1 Stop the program manually").

- The PC has reached a breakpoint (see "2.8.2 Stop the program at the arbitrary position (breakpoint)").

- A break event condition has been met (see "2.8.3 Stop the program with the access to variables/SFRs").

- A fail-safe break has occurred (see "2.8.4 Stop the program when an invalid execution is detected
[IECUBE]").

- The Other break causes have occurred.

Remark This operation is the same as when the button is clicked after clicking the button.

(2) Execute from the current address
Perform any of the following operations to start executing the program from the address at the current PC value.

(@) Normal execution

Click the button on the debug toolbar.

When this operation is performed, the program continues executing until either of the following occurs:

- The button has been clicked (see "2.8.1 Stop the program manually™).

- The PC has reached a breakpoint (see "2.8.2 Stop the program at the arbitrary position (breakpoint)").

- A break event condition has been met (see "2.8.3 Stop the program with the access to variables/SFRs").

- A fail-safe break has occurred (see "2.8.4 Stop the program when an invalid execution is detected
[I[ECUBE]".

- The Other break causes have occurred.

(b) Execution ignoring break-related events
Click the button on the debug toolbar.
When this operation is performed, the program continues executing until either of the following occurs:

- The button has been clicked (see "2.8.1 Stop the program manually™).

- A fail-safe break has occurred (see "2.8.4 Stop the program when an invalid execution is detected
[IECUBE]").

- The Other break causes have occurred.

Remark The action event that is currently set does not occur while the program with this operation is in
execution.

(c) Execution to the caret position
To start this operation, move the caret to the line/instruction to stop the program in the Editor panel/
Disassemble panel, then select [Go to Here] from the context menu.
When this operation is performed, the program continues executing until either of the following occurs:

- The PC has reached the address of the caret position.
- The button has been clicked (see "2.8.1 Stop the program manually").
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- A fail-safe break has occurred (see "2.8.4 Stop the program when an invalid execution is detected
[IECUBE]").
- The Other break causes have occurred.

Caution When the corresponding address of the line at the caret position does not exist, the
program is executed to the corresponding address of the lower valid line (if the
corresponding address does not exist, an error message will appear).

Remark The action event that is currently set does not occur while the program with this operation is in
execution.

(3) Execute after changing PC value
The program is executed after forcibly changing the current PC value to an arbitrary position.
To start this operation, move the caret to the line/instruction to start the program in the Editor panel/Disassemble
panel, then select [Set PC to Here] from the context menu (the current PC value is set to the address of the line/
instruction where the caret currently exists).
Then execute either one of the execution method described in "(2) Execute from the current address".

2.7.3 Execute programs in steps

Performing one of the following operations at the current address (indicated by a current PC value) will automatically
stop the program after step-executing it either at the source-level (1 line of source text) or at the instruction-level (1
instruction).

As the contents of each panel are automatically updated after the program is stopped, step execution is an effective
way to debug the transition of program execution in source level units/instruction units.

An execution unit for step execution is determined automatically depending on at which panel the focus currently

resides.
- When the focus is not in the Disassemble panel: Step executionN°® in source level units
- When the focus is in the Disassemble panel: Step execution in instruction units

Note If the line information does not exist in the address at the current PC value, the step execution is taken place

in instruction units.
The following are types of step execution.

(1) Step in function (Step in execution)
(2) Step over function (Step over execution)
(3) Execute until return is completed (Return out execution)

Cautions 1.  Breakpoints, break events, and action events that are being set do not occur during step

execution.

2. [IECUBE][MINICUBEZ2][E1][E20][EZ Emulator]
Interrupts are not acknowledged and fail-safe breaks [IECUBE] do not occur during step
execution.
[Simulator]
You may jump to ainterrupt handler during step execution.

3. Anerror message will appear while processing a function prologue or epilogue if the return
address cannot be acquired.
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(1) Step in function (Step in execution)
When the function is called, the program is stopped at the top of the called function.
Click the button on the debug toolbar to perform Step in execution.

Cautions 1.  Step in execution for a function without the debug information is not possible.
2. If Step in execution is performed for the longjmp function, execution processing may not
complete and may wait for a time-out.
3. The beginning of the function (prologue processing) is not skipped. To skip prologue
processing, perform Step in execution again.

(2) Step over function (Step over execution)
In the case of a function call by the CALL/CALLT/CALLF instruction, all the source lines/instructions in the function
are treated as one step and executed until the position where execution returns from the function (step execution
will continue until the same nest is formed as when the CALL /CALLT/CALLF instruction has been executed).
Click the button on the debug toolbar to perform Step over execution.
In the case of an instruction other than CALL/CALLT/CALLF, operation is the same as when the button is
clicked.

Caution If Step over execution is performed for the longjmp function, execution processing may not
complete and may wait for a time-out.

(3) Execute until return is completed (Return out execution)
Execute the current function until the program returns to the original function.
The program returns to the original function without executing the rest of the instructions in the current function
when the step execution with this instruction is taken place at the termination of the source lines/instructions
execution that need to check in a function.
Click the button on the debug toolbar to perform Return out execution.

Cautions 1.  If Return out execution is performed in the main function, the program is stopped in the

startup routine.

2.  Return out execution cannot be performed immediately after stepping in a function.

3. Return out execution cannot be performed while processing a function prologue or
epilogue.

4. If Return out execution is performed in a function that called the longjmp function, breaks
may not occur.

5. Return out execution cannot be performed immediately after a function return.

6. If Return out execution is performed in arecursive function, the program will be executed in
free-run mode.
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2.8  Stop Programs (Break)

This section describes how to stop the program in execution.

Remark When the program in execution is stopped, a statement of the cause of the break appears on the Statushar

in the Main window.

2.8.1 Stop the program manually
The program in execution is forcibly stopped by clicking the button on the debug toolbar.

2.8.2 Stop the program at the arbitrary position (breakpoint)
The program in execution can be stopped at the arbitrary position by setting a breakpoint. A breakpoint can be set by

one-clicking with the mouse.
You need to configure the type of breakpoints to use before setting a breakpoint.

This section describes the following.

(1) Configure types/movements of breakpoints to use
(2) Set a breakpoint
(3) Delete a breakpoint

(1) Configure types/movements of breakpoints to use
Breakpoints to use are set in the [Break] category on the [Debug Tool Settings] tab of theProperty panel.

The setting method differs depending on the debug tool used.

(&) For other than [Simulator]
(b) [Simulator]

(a) For other than [Simulator]

Figure 2-91. [Break] Category [IECUBE]

[El Brea
ir=t uzing type of breakpaint Software break
Stop emulation of timer eroup when =topping Mo
Stop emulation of zerial eroup when stopping Mo
llse open break function Mo Wutput signal?

Figure 2-92. [Break] Category [MINICUBEZ2][E1][E20][EZ Emulator]

E Brea
irzt uzing twpe of breakpoint Software break
Stop emulation of timer eroup when stopping Mo

Stop emulation of zerial eroup when stopping Mo

Specify the type of preferential breakpoint in the [Types of preferential breakpoint] property with a single click

of the mouse.
Note, however, that if the number of the set breakpoints of the specified type exceeds the limit settable (see

"(1) Maximum number of enabled events"), a breakpoint of another type will be used.
Select from the drop-down list below for each use of the breakpoint.
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Software break Temporarily replaces the instruction code for a specified address with a break
instruction and stops the program when this instruction is executed (default).

Once set, it is treated as a software break event.

Hardware break The debug tool continually checks the break conditions while the program is running
and stops the program when the conditions are metN°®,

Once set, it is treated as a hardware break event (execution system).

Note [IECUBE]
There are two types of Hardware Break event (execution type): "before execution break," which breaks
before the instruction at the specified address is executed; and "after execution break," which breaks
after the instruction at the specified address is executed. Both of these break types are implemented
using the debug tool's resources. CubeSuite+ starts by using "before execution break" resource to set
hardware breakpoints, and as soon as that resource becomes unavailable, uses "after execution break"
resource (see "(1) Maximum number of enabled events"). For this reason, the user cannot select
between "before" and "after" execution.
[E1][E20][EZ Emulator]
Hardware Break events (execution type) break the program after the instruction at the specified address
is executed.

(b) [Simulator]
Figure 2-93. [Break] Category [Simulator]

El Break

Execute instruction at breakpoint when break > Mo

You can specify the timing to stop the program execution by breakpoints whether after or before the execution
of the instruction at the breakpoint. Specify in the [Execution instruction at breakpoint when break] property
whether to break after executing the instruction.

Select [Yes] to break after execution of the instruction ([No] is selected by default).

All set breakpoints are handled as Hardware Break events.

Caution When [Yes] is selected, all of action events currently being set are handled as Hardware
Break events (see "2.14 Set an Action into Programs").

(2) Set abreakpoint
Breakpoints can be set via the Editor panel/Disassemble panel in which the source text/disassembly text is
displayed.
Within the Main area (Editor panel) or Event area (Disassemble panel) of the panel, click on the location where you
want to set a breakpoint.
A breakpoint is set to the instruction at the start address corresponding to the clicked line.
When a breakpoint is set, the following event mark appears at the breakpoint location, and the source text line/
disassembled text line is highlighted.
It is interpreted as if a break event (Software or Hardware Break event) has been set at the target address, and it is
managed in the Events panel (see "2.15 Manage Events" for details).
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Table 2-4. Event Marks of the Breakpoint

Event Type Event Mark
Software Break qﬂf}"
(except [Simulator])
Hardware Break @

Figure 2-94. Breakpoint Setting Example (Disassemble Panel)

Event area
Indicates that a software . L for(i=0;
breakpoint has been set. °12| g g i% ? Ig 11: g
00422 [+h 17
Indicates that a hardware . no423 |[+c 442803
b . ol N0426 | deld
reakpoint has been set. 18- Nl

Cautions 1.

Remarks 1.

Since a breakpoint is set as a break event and managed as a event, restrictions apply to the
number of breakpoints that can be simultaneously set. Also see "2.15.6 Notes for setting
events" for details on breakpoints (e.g. limits on the number of enabled events).

No software breaks can be set to the data flash memory area.

Breakpoints can only be set at lines that have valid addresses.

Event marks differ depending on the event state (see "2.15.1 Change the state of set events
(valid/invalid)").

When an event is set at the point where other event is already set, the event mark (h,E) is
displayed meaning more than one event is set at the point.

[Simulator]

The type of breakpoint that can be set is locked to hardware breakpoints.

For other than [Simulator]

You can set hardware breakpoints/software breakpoints without depending on the specification of
"(1) Configure types/movements of breakpoints to use" by following the step below.

Type Operation1N°® Operation2

Hardware breakpoint [Ctrl] + mouse click Select [Break Settings] >> [Set Hardware Break]
from the context menu.

Software breakpoint [Shift] + mouse click Select [Break Settings] >> [Set Software Break]
from the context menu.

Note "Operationl" is only available in the Disassemble panel.

(3) Delete a breakpoint

Click event marks displayed in the Editor panel/Disassemble panel to delete set breakpoints (the event mark will be

erased).
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2.8.3 Stop the program with the access to variables/SFRs

By setting a break event with the access, the program can be stopped when an arbitrary variable or SFR is accessed
with the specified type.

You can also limit the accessed value.

The following types can be specified with the access.

Table 2-5. Types of Accesses to Variables

Access Type Description
Read The program is stopped with the read access to (after reading) the specified variable/SFR.
Write The program is stopped with the write access to (after writing) the specified variable/SFR.
Read/Write The program is stopped with the read access/write access to (after reading or writing) the specified
variable/SFR.

Caution [IECUBE][MINICUBEZ2][E1][E20][EZ Emulator]
The program is stopped with the access via DMA (Dynamic Memory Access).

This section describes the following.

(1) Set a break event to a variable/SFR
(2) Delete a break event

(1) Set abreak event to a variable/SFR
Follow the steps below to set a break event to stop programs with the access to a variable/SFR.

Cautions 1.  Also see "2.15.6 Notes for setting events" for details on breakpoints (e.g. limits on the
number of enabled events).
2. The access break events described here cannot be set for 32-bit (4-byte) variables.
Additionally, accessing a single byte of a 16-bit (2-byte) variable will not be detected as an
access.

(@) Setabreak event to a variable/SFR in the source text/disassembled text
Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembly text is
displayed.
Follow the operation listed below from the context menu after selecting an arbitrary variable or SFR in the
source text/disassembled text. Note, however, that only global variables, static variables inside functions, and
file-internal static variables can be used.
By performing the following operation, it is interpreted as if a Hardware Break event (access) has been set at
the target variable/SFR, and it is managed in the Events panel (see "2.15 Manage Events" for details).

Access Type Operation

Read Select [Break Settings] >> [Set Read Break to], and then press the [Enter] key.

Break occurs when the variable/SFR is read with the specified value while a value is specified in
the text box in the menu. If values are not specified, break occurs when the selected variable/SFR
is read regardless of its value.

Write Select [Break Settings] >> [Set Writ Break to], and then press the [Enter] key.

Break occurs when the variable/SFR is written with the specified value while a value is specified in
the text box in the menu. If values are not specified, break occurs when the selected variable/SFR
is written regardless of its value.
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Access Type Operation

Read/Write Select [Break Settings] >> [Set R/W Break to], and then press the [Enter] key.

Break occurs when the variable/SFR is read/written with the specified value while a value is
specified in the text box in the menu. If values are not specified, break occurs when the selected
variable/SFR is read/written regardless of its value.

Cautions 1.  Variables within the current scope can be specified.
2. Variables or SFRat lines that have no valid addresses cannot be used for break events.

Figure 2-95. Example of Setting a Break Event on a Variable in the Source Text

151 006c4 global ~= l

15 006c8 obal [kl Re )

1;:% D06 glubal_- L ;:fgt o From the context menu above the variable global_a,
154 . - BE BN enter a value in [Break Settings] >> [Set Writ Break
155 006d0 static. o

156 006d2 static_ & Cut to], then press the [Enter] key.

157 006d4 static_ . .
1ré & Copy Here, the program will break when the value "0xb" is
158 0066 for (i | written to the variable global_a

160 006dc ] ; gorea

161 &% FEind CirFF

162

163 ¥ 6o To. Ctrl+0

164 ~u

165

166 ¥ Back to Last Cursor Position

167

168 1 Goto Here

169 |

:'7.).3. G Set PG ta Here

171 :

172 ~u  Jump to Function F12

Ii ' Tag Jump Shift+F12

17 o

‘:':‘3 50"} Jump to Disazzemble

I fidvanced *

g;l | Break Settines 3 ‘ W Set Hardware Break

181 Trace Settings b |lih] Set Read Break to

18 : :

-E% Timer Settings 3 |.A15 Set Urite Break@ Oxb /l
184 i+ Glear Coveraee Information Eﬂa Sat RAW Break to

185 -

186 @; Break Option

187

(b) Set a break event to a registered watch-expression
You can set break events in the Watch panel.
Follow the operation listed below from the context menu after selecting the registered watch-expression
(multiple selections not allowed).
Note, however, that only global variables, static variables inside functions, file-internal static variables, and
SFR can be used.
By performing the following operation, it is interpreted as if a Hardware Break event (access) has been set at
the target watch-expression, and it is managed in the Events panel (see "2.15 Manage Events" for details).

Access Type Operation

Read Select [Access Break] >> [Set Read Break to], and then press the [Enter] key.

Break occurs when the watch-expression is read with the specified value while a value is specified
in the text box in the menu. If values are not specified, break occurs when the selected watch-
expression is read regardless of its value.
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Access Type Operation

Write Select [Access Break] >> [Set Writ Break to], and then press the [Enter] key.

Break occurs when the watch-expression is written with the specified value while a value is
specified in the text box in the menu. If values are not specified, break occurs when the selected
watch-expression is written regardless of its value.

Read/Write Select [Access Break] >> [Set R/W Break to], and then press the [Enter] key.

Break occurs when the watch-expression is read/written with the specified value while a value is
specified in the text box in the menu. If values are not specified, break occurs when the selected

watch-expression is read/written regardless of its value.

Remark A watch-expression within the current scope can be specified.
To target a watch-expression outside the current scope, select a watch-expression with a specified
scope.

Figure 2-96. Example of Setting a Break Event on a Watch-Expression

Motation -

[E & s 1 X
Watch

v zlobals i
.................... 'F\ccess Ereak .

Ira,:\a\,L@ Set Write Break@
Perjodic Updatin Net\ﬁ_.-"'l.l'l.l' Break. to

From the context menu above the watch-
Befresh

-
L=
gj F Read Val expression "global_a", enter a value in [Access
; orce Fead Yalue
B Break] >> [Set Writ Break to], then press the
aer Add Mew Watch [Enter] key.
= —
LPI Create Category Here, the program will break when the value "Oxb"
is written to the watch-expression "global_a".
5 Delete Del
& Cut Citr [+
43y Copy Cr+G
BE,

(2) Delete a break event
To delete break events, select the event name to delete in the Events panel opened when selecting the [View]
menu >> [Event], then press the button in the toolbar in the same panel (see "2.15 Manage Events").

2.8.4 Stop the program when an invalid execution is detected [IECUBE]

The system forcibly breaks the program execution when unexpected program behavior such as invalid access to
internal ROM/internal RAM/SFR/external memory is detected (fail-safe break function).

This function has various break conditions. Enable/disable each break condition in the [Fail-safe Break] category on
the [Debug Tool Settings] tab of the Property panel.

Caution The fail-safe break function becomes invalid during step execution.
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Figure 2-97. [Fail-safe Break] Category

[l Failsafe Break
Stop when fetched from fetch protected area Yes

Stop when wrote to write protected area fes
Stop when read from read protected SFR fes
Stop when wrote to write protected SFR es
Stop when overflowed uzer stack Mo
IJzer stack top address @STEMD
Stop when underflowed user stack Ho
IJzer =tack bottom address BSTBEG
Stop when operated uninitialized stack painter Yes
Stop when read from uninitialized &M fes
Stop when accessed to non-mapping area fes
Stop when word misz—alien accezsed es
Stop when received fail zafe from peripheral  Yes
Stop when occurred flash illegal ez

In the following property setting, select [Yes] to enable and [No] to disable the function from the drop-down list.
All the properties are set to [Yes] by default (with some exceptions).

- [Stop when fetched from fetch protected area]
- [Stop when wrote to write protected area]

- [Stop when read from read protected SFR]

- [Stop when wrote to write protected SFR]

- [Stop when overflowed user stack]Note 1

- [Stop when underflowed user stack]Not 2

- [Stop when operated uninitialized stack pointer]
- [Stop when read from uninitialized RAM]

- [Stop when accessed to non-mapping area]

- [Stop when word miss-align accessed]

- [Stop when received fail safe from peripheral]
- [Stop when occurred flash illegal]

Notes 1. [No] is selected by default.
To set to [Yes], the [User stack top address] property on the bottom must be set to the top address of
the user stack ((@STEND] is specified by default).
2. [No] is selected by default.
To set to [Yes], the [User stack bottom address] property on the bottom must be set to the end address
of the user stack ((@STBEG] is specified by default).
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2.8.5 Other break causes

The cause of the break other than the described above is as follows:

Moreover, you can confirm the break cause on the Statusbar in the Main window.

Table 2-6. Break Cause (Other Than the Above)

Debug Tool to Use
Break Cause IECUBE | MINICUBE2 | Simulator
E1/E20
EZ Emulator
Full of the trace memoryNot© 1 v B v
An occurrence of Trace Delay Break v - -
An occurrence of Timer Over Break ot 2 v B .
An access to non-mapped area v - v
A writing to write-protected area v - v
An access to the odd number address by the word width v - v
An occurrence of Temporary Break v vy v
An occurrence of Flash lllegal Break e - -
lllegal action of program related to the peripheral chip functionNot 3 e - -
Failure to execute/uncertain cause e v -

Notes 1. The operation depends on the setting of the [Operation after trace memory is full] property in the [Trace]

category on the [Debug Tool Settings] tab of the Property panel.

2. See"2.12.3 Measurable time ranges".

See the documentation on peripheral emulation board to use.
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2.9 Display/Change the Memory, Register and Variable

This section describes how to display/change the memory, register and variable.

29.1 Display/change the memory

The contents of the memory can be displayed and its values can be changed in the Memory panel below.

Select the [View] menu >> [Memory] >> [Memory1 - 4].

The maximum of 4 Memory panels can be opened. Each panel is identified by the names "Memory1", "Memory2",
"Memory3" and "Memory4" on the titlebar.

For details on the contents and function in each area, see the section for the Memory panel.

Figure 2-98. Display the Contents of the Memory (Memory Panel)

Toolbar{ IE '@ Motation = | Size Motation = | Encoding » | Wiem »

{ [] Move when Stop | | Move

1 +1 42 43 +4 45 +6 +7 48 43 +a b to +d e Hf A
00000 | B 00 FF FF{00 00 00 00{00 00 00 00[00 00 00 00 g e e e e 3
Qooto| 0o oo 00 0000 00 00 o000 00 00 00400 00 00 00 | ceveeeeevinnnns
Qoozo| 0o oo 00 0000 00 00 o000 00 00 00f00 00 00 00 | seeeeceeevvnnnns
0oo20 0o 0o 00 0000 00 00 o000 00 00 00f00 00 00 00 | ceeeeeeeenininnns
Qo040 00 00 00 0000 00 00 o000 o0 a0 00900 00 00 00 | sosveeesmnnnnnns
QOoos0 | 0o 0o 00 0000 00 00 o000 00 00 00f00 00 00 00 | @ ceeeeceeevininnns
QOOED| 00 00 00 00)00 00 00 oof00 o0 a0 00900 00 00 00 | sosveenennnnnnns
Qoovo| 0o oo 00 00ojoo 00 00 o000 00 00 00f00 00 00 00 | @ coeeeceeeniinnns
QOOg0 | 00 00 00 00)00 00 00 o000 00 a0 00900 00 00 00 | sesveeesmnnnnnns
0Ooos0 | 0o oo 00 0000 00 00 o000 00 00 00f00 00 00 00 | @ ceeeeeeenvinnnns
OO00a0 | 00 00 00 00)00 00 00 o0f00 00 00 00900 00 00 00 | sosveeevmnnnnnns
0O00bO| 00 00 00 Q000 00 00 Q000 00 00 00f00 00 00 00 | @ seveeceeevvnnnns
nooco| EF FF FF 84|FF FF FF FF[FF FF FF FF|FF FF FF FF MR
noodo| FF FF FF FF|FF FF FF FF|E1 CF &1 00f71 &C 71 04 T Tatgtg. W

I [ I
Address area Memory value area Characters area
Display position specification area

Remark You can set the scroll range of the vertical scroll bar on this panel via the Scroll Range Settings dialog box
which is opened by clicking the button from [View] on the toolbar.

This section describes the following.

(1) Specify the display position

(2) Change display format of values

(3) Modify the memory contents

(4) Display/modify the memory contents during program execution
(5) Search the memory contents

(6) Modify the memory contents in batch (initialize)

(7) Save the memory contents
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(1) Specify the display position
It is possible to specify the display start position of the memory contents by specifying an address expression in the

display position specification area (starting with address "0" by default).

Figure 2-99. Display Position Specification Area (Memory Panel)

[] Mowe when Stop |

(@) Specify an address expression
Directly enter the address expression of the memory value address to display in the text box. You can specify
an input expression with up to 1024 characters. The result of the expression is treated as the display start
position address.
Note that if an address value greater than the microcontroller address space is specified, the upper address
value is masked.

An address value greater than the value expressed within 32 bits cannot be specified.

Remarks 1.

A symbol name at the current caret position can be complemented by pressing the [Ctrl] +
[Space] key in this text box (see "2.18.2 Symbol name completion function").

If the specified address expression is the symbol and its size can be recognized, everything
from the start address to the end address of that symbol is displayed selected.

(b) Specify automatic/manual evaluation of the address expression
The timing to change the display start position can be determined by specifying in the [Move when Stop] check
box and the [Move] button.

[Move when
Stop]

The caret is moved to the address which is automatically calculated from the address
expression after the program is stopped.

|:| The address expression is not automatically evaluated after the program is stopped.

Click the [Move] button to manually evaluate the address expression.

[Move]

When the [Move when Stop] check box is not checked, click this button to evaluate the
address expression and move the caret to the result address of the evaluation.

(2) Change display format of values
The display format of the memory value area/character string area can be changed using buttons below on the

toolbar.

Note that the button is invalid while program is executed.

Notation

The following buttons to change the notation of memory values are displayed.

Displays memory values in hexadecimal number (default).

Displays memory values in signed decimal number.

Displays memory values in unsigned decimal number.

Displays memory values in octal number.

[-]
=] 201 5| )

Displays memory values in binary number.
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Size Notation The following buttons to change the notation of sizes of memory values are displayed.

Displays memory values in 4-bit width.
Displays memory values in 8-bit width (default).
Displays memory values in 16-bit width.
Values are converted depending on the endian of the target memory area.
E Displays memory values in 32-bit width.
Values are converted depending on the endian of the target memory area.
Displays memory values in 64-bit width.
Values are converted depending on the endian of the target memory area.
Encoding The following buttons to change the encoding of character strings are displayed.
Displays character strings in ASCII code (default).
Displays character strings in Shift_JIS code.
Displays character strings in EUC-JP code.
5] Displays character strings in UTF-8 code.
[ Displays character strings in UTF-16 code.

(3) Modify the memory contents
The memory values can be edited.
Directly edit from the keyboard after moving the caret to the line to modify in memory value area/characters area.
The color of the memory value changes when it is in editing. Press the [Enter] key to write the edited value to the
target memory (if the [Esc] key is pressed before the [Enter] key is pressed, the editing is cancelled).
However, the character string that can be inputted during the editing is limited to that character string that can be
handled by the display notation that has been currently specified. In the characters string area, modification can
only be made with "ASCII" character code.
This operation can be taken place while the program is in execution. See "(4) Display/modify the memory
contents during program execution" for details on how to operate it.

When you modify the values, be aware of the following examples.

Examples 1. The value exceeds the upper limit of the display bit wide

If you edit the display value "105" as "1" to "3" in the decimal 8-bit display, the value will be
changed to the upper limit of "127".

2.  The symbol, "-" is entered between numbers
If you edit the display value "32768" as "32-68" with signed decimal 16-bit display, "3" and "2" are
changed to the blank and the value is changed to "-68".

3. The blank symbol (space) is entered between numbers
If you edit the display value "32767" as "32 67", "3" and "2" are changed to the blank and the value
is changed to "67".

4. The same value is entered
Even if the same value as the current memory value is specified, the specified value is written to
the memory.
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(4) Display/modify the memory contents during program execution

The Memory panel/Watch panel has the real-time display update function that can update/modify the display

contents of the memory/watch-expression in real-time while executing the program.

Using the real-time display update function allows you to display/modify the value of memory/watch-expression not

only while the program is stopped, but also in execution.

Remark

The real-time display update function is implemented using the debug tool's RRM (Real-time RAM

Monitor) function, pseudo RRM function, DMM (Dynamic Memory Modification) function and pseudo

DMM function. The memory area is read/modified by software simulation while the pseudo RRM

function/pseudo DMM function is executed, so execution of the program momentarily breaks upon a

read/modification.

The target range where the values can be read/modified using the real-time display update function differs

depending on the debug tool and the settings on the Property panel.

Based on the following settings of properties in the [Access memory while running] category on the [Debug Tool

Settings] tab of the Property panel, configure "Table 2-7."/"Table 2-8." in accordance with the debugging purpose.

Mark | Properties in [Access memory while
running] Category

Setting Value

A [Update display during the execution]

[Yes] (default)

[Display update interval[ms]]

100 and 65500]

[Integer number between

Enables the RRM/DMM function.

B [Access by stopping execution]

[Yes]

Enables the pseudo RRM/DMM function.

(Except for Simulator)

(@) Reading

Table 2-7. Target Range for Real-Time Display Update Function (Reading)

Area IECUBE MINICUBE2 Simulator
E1/E20
EZ Emulator
Setting Target Setting Target Setting Target
Internal ROM A Entire range A+B | Entire range A Entire range
Internal RAM A Entire range A+B | Entire range A Entire range
(except register area) (except register area) (except register area)
Emulation memory Impossible Impossible A Entire range
Target memory A+B | Entire range
CPU register A General-purpose A+B | General-purpose A Entire range
registers/PC registers specified (except for while
- with bank . .
A+B | Entire range tracer/timer is exe-
SFR A+B | Entire range A+B | Entire range cuting)
(except BCDADJ)
Data flash A Entire range A+B | Entire range Impossible
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(b) Modifying

Table 2-8. Target Range for Real-Time Display Update Function (Modifying)

Area IECUBE MINICUBE2 Simulator
E1/E20
EZ Emulator
Setting Target Setting Target Setting Target
Internal ROM Impossible Impossible A Entire range
Internal RAM A Entire range A+B | Entire range A Entire range
(except register area) (except register area)
Emulation memory Impossible Impossible A Entire range
Target memory A+B | Entire range
CPU register A+B | General-purpose A Entire range
registers specified (except for while
with bank tracer/timer is
SFR A+B | Entire range executing)
Data flash Impossible Impossible Impossible
Cautions 1.  If CPU status shifts to the HALT/STOP/IDLE mode, a monitor time-out error will occur.
2. Local variables are not subject to the real-time display update function.
3. [IECUBE]
The real-time display update function and software breaks are exclusive of each other.
Therefore, software breaks cannot be used when the settings above have been configured.
Remark See "(3) Modify the memory contents” or "(6) Modify the contents of watch-expressions” for details on

how to modify values in the Memory panel/Watch panel.

Values of memory/watch-expression for which the real-time display update function is being operated are
displayed in pink color. Moreover, their background color is changed as follows, depending on their access
condition (character colors and background colors depend on the configuration in the [General - Font and Color]
category of the Option dialog box).

Accsess Condition Display Example
Read or fetch 00 00 00 00
Write 00 00 00 00
Read and write 00 00 00 00
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Figure 2-100. Example of Memory Values where the Real-time Display Update Function Is Being Operated

@ @ Motation = | Size Motation = | Encoding = | Wiew -

[] Mave when Stop

+5 +E 47
nonan Fa
0000 E3
00060 aa
nonco B3
nondo B0
n0nen 20
nonfo 78
noioo 44
notio 44
no1zo 44

e T et BT |
L R T

-2 -3 =3T3
B R e e |
T a e w

L
L R R B 3

(5) Search the memory contents
Values of memory can be searched in the Memory Search dialog box opened by selecting [Find...] from the context
menu. The search is operated either in the memory value area or characters string area, in which a caret is.
In this dialog box, follow the steps below.

Figure 2-101. Search the Memory Contents (Memory Search Dialog Box)

Iiemury Search [x]
Search Data: | W |
Search Banee: |Specif;-.f addrezs range w |
Address: | 0x0 v | | Dxfffff v

[ Cancel ] [ Help ]

Caution Search for the contents of the memory cannot be performed while executing the program.

(@) Specify [Search Data]
Specify data to search.
You can either type a value directly into the text box (up to 256 bytes), or select one from the input history via
the drop-down list (up to 10 items).
If the search is performed in the memory value area, the value must be entered in the same display format
(notation and size) as that area.
If the search is performed in the character string area, then the target of the search must be a string. The
specified string is converted into the encoding format displayed in that area, and searched for.
If a memory value was selected immediately prior to opening this dialog box, then that value will appear as
default.
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(b) Specify [Search Range]
Select the range to search from the following drop-down list.

Specify address range Searches in the address range specified in the [Address] area.

Memory mapping Searches within the selected memory mapping range.

This list item displays individual memory mapping configured in the Memory Mapping
dialog box (except the non-mapped area).

Display format: <memory type> <address range> <size>

(c) Specify [Address]
This item is only enabled if [Specify address range] is selected in the (b) Specify [Search Range].
Specify the range of memory address to search via the start and end addresses. You can either type address
expressions directly into the text boxes (up to 1024 characters), or select them from the input history via the
drop-down list (up to 10 items).
The results of calculating the address expressions you have entered are treated as start and end addresses,
respectively.
Note that if an address value greater than the microcontroller address space is specified, the upper address
value is masked.
An address value greater than the value expressed within 32 bits cannot be specified.

Remarks 1. A symbol name at the current caret position can be complemented by pressing the [Ctrl] +
[Space] key in each text box (see "2.18.2 Symbol name completion function™).
2. If the start address field is left blank, it is treated as if "0x0" were specified.
3. Ifthe end address field is left blank, then it is treated as if the maximum value in the
microcontroller's address space were specified.

(d) Click the [Search Backward]/[Search Forward] button
When the [Search Backward] button is clicked, search will start in the order from the large address number to
small and the search results are displayed selected in the Memory panel.
When the [Search Forward] button is clicked, search will start in the order from the small address number to
small and the search results are displayed selected in the Memory panel.

(6) Modify the memory contents in batch (initialize)
Contents of the memory can be modified in batch (initialize).
When [Fill...] from the context menu is selected, the Memory Initialize dialog box opens to modify the memory
value of the specified address range in batch.
In this dialog box, follow the steps below.

Figure 2-102. Modify the Memory Contents in Batch (Memory Initialize Dialog Box)

Memory Initialize 3]

Start address/zymbol: End addresz/=ymbal:

[ ;-i = iﬁnput the end address or sy |E| \_ri

Ihitialize data:

i Hes {Input the initial data in hexadecimal here. The two or more data  [w] s |

Cancel ] I Help ]
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(b)

Specify [Start address/symbol] and [End address/symbol]

Specify the range of memory address to initialize via the [Start address/symbol] and [End address/symbol].
You can either type address expressions directly into the text boxes (up to 1024 characters), or select them
from the input history via the drop-down list (up to 10 items).

The results of calculating the address expressions you have entered are treated as start and end addresses,
respectively.

Note that address values greater than the microcontroller address space cannot be specified.

Caution You cannot specify the range of address aligned across the different endian area.

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in each text box (see "2.18.2 Symbol name completion function™).

Specify [Initialize data]

Specify the initializing data to write to the memory.

You can either type the initial value into the text box directly in hexadecimal number, or select one from the
input history via the drop-down list (up to10 items).

You can specify more than one initial value. Specify up to 16 values of up to 4 bytes (8 characters) each,
separated by spaces.

Each initial value is parsed from the end of the string, with each two characters interpreted as a byte.

If the string has an odd number of characters, then the first character is interpreted as one byte.

Note that if a initial value consists of more than one byte, then the target memory is overwritten with the value
converted into an array of bytes of the specified address range's endian, as follows.

CHAPTER 2 FUNCTIONS

Input Character Strings How Data is Overwritten (in Bytes)
(Initial Value) ) . . )
Little Endian Big Endian
1 01 01
012 0012 00 12
00 012 345 0012004503 00 00 12 03 45
000 12 000345 0000 12 4503 00 00 00 12 00 03 45

(c) Click the [OK] button
Click the [OK] button.

The memory area in the specified address range is repeatedly overwritten with the specified initial data
pattern. If the end address is reached in the middle of the pattern, then writing ends at that point.
Note that if an illegal value is specified, a message will appear, and the memory value will not be initialized.

(7) Save the memory contents
Contents of the memory can be saved with range selection in text files (*.txt)/CSV files (*.csv).

When saving to the file, the latest information is acquired from the debug tool, and it is saved according with the

display format on this panel.

The Data Save dialog box can be opened by selecting the [File] menu >> [Save Memory Data As...] (when this
operation is taken place with range selection on the panel, the memory data only in the selected range is saved).

In this dialog box, follow the steps below.
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Figure 2-103. Save the Memory Data (Data Save Dialog Box)

Data Save - Memory Data ]
v [

File Mame: | Me mary]

File Twpe: TEXt-fI|ES':*-txtF ;'
Save Farnee Addresz/Symbal:
| (0000000 v | - | Dx000000ef ~|

[ Save ]| Cancel |[ Help

(@) Specify [File Name]
Specify the name of the file to save.
You can either type a filename directly into the text box (up to 259 characters), or select one from the input
history via the drop-down list (up to 10 items).
You can also specify the file by clicking the [...] button, and selecting a file via the Select Data Save File dialog
box.
(b) Specify [File Type]
Select the format in which to save the file from the following drop-down list.
The following file formats can be selected.

List Item

Format

Text files (*.txt)

Text format (default)

CSV (Comma-Separated Variables)(*.csv)

CSV formatNote

Note The data is saved with entries separated by commas (,).
If the data contains commas, each entry is surrounded by double quotes

in order to avoid illegal
formatting.

(c) Specify [Save Range Address/Symbol]
Specify the range of addresses to save via "start address" and "end addresses".
Directly enter hexadecimal number/address expression in each text box or select from the input history
displayed in the drop-down list (up to 10 items).
If a range is selected in the panel, that range is specified as the default. If there is no selection, then the range
currently visible in the panel is specified.
Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in each text box (see "2.18.2 Symbol name completion function™).
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(d) Click the [Save] button
Saves the memory data to a file with the specified filename, in the specified format.

Figure 2-104. Output Example of the Memory Data

[Text files (*.txt)]
(Hexadecimal notation/8-bit width/ASCII code)

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +a +b +c +d +e +f
0000 | 00 00 00O OO OO OO OO OO OO OO OO OO OO OO OO OO
0010 | 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

[CSV files (*.csv)]
(Hexadecimal notation/8-bit width/ASCII code)

0000, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,
0010, 11,11,112,11,112,11,11,11,11,11,11, 11, 11, 11, 11, 11,

Remark When the contents of the panel are overwritten by selecting the [File] menu>> [Save Memory Data],
each Memory panel (Memory1l-4) is treated as a different panel.
In addition, saving range is same as the previously specified address range.

29.2 Display/change the CPU register

The contents of the CPU register (general-purpose register/control register) can be shown and the value can be
changed in the CPU Register panel below.

Select the [View] menu >> [CPU Register].

For details on the contents and function in each area, see the section for the CPU Register panel.

Figure 2-105. Display the Contents of the CPU Register (CPU Register Panel)

CGPU Reeister

Toolbar~|: [Z] | Motation -

Regizter Name Yalue
E =) General Rezisters _
HE] Ax{RPD) 0xd330
/=] BC{RP1) Ox0000

=] DE(RP2) 0xd330
HE] HLIRPE) Nxd330
F (= Control Registers

#"1 General Rezistersz:Rezister Bank 0
"] General Rezisterz:Register Bank 1
H"0 General Rezisters:Rezister Bank 2
("] General Rezisterz:Register Bank 3
[ 'l |
[Register Nlame] area [Valuel] area

This section describes the following.

(1) Change display format of values

(2) Modify the CPU register contents

(3) Display/modify the CPU register contents during program execution
(4) Save the CPU register contents
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(1) Change display format of values
The display format of the [value] area can be changed using buttons below on the toolbar.
Notation The following buttons to change the notation of a data value are displayed.
Displays the value of the selected item (including sub-items) in the default notation (default).
Displays the value of the selected item (including sub-items) in hexadecimal humber.
Displays the value of the selected item (including sub-items) in signed decimal nhumber.
Displays the value of the selected item (including sub-items) in unsigned decimal number.
Displays the value of the selected item (including sub-items) in octal number.
Displays the value of the selected item (including sub-items) in binary number.
Displays the character string of the selected item (including sub-items) in ASCII code.
If the character size is 2 bytes and above, it is displayed with the characters for each 1 byte arranged
side-by-side.
Displays the value of the selected item in Float.
Note that when the value is not 4-byte data, displays it in the default notation.
Displays the value of the selected item in Double.
Note that when the value is not 8-byte data, displays it in the default notation.
Adds the value in hexadecimal nhumber enclosing with ()" at the end of the value.
(2) Modify the CPU register contents
The CPU register values can be edited.
Select the value of the CPU register to edit in the [Value] area, then click on it again to switch the value to edit
mode (press the [Esc] key to cancel the edit mode).
To write the edited value to the target memory, directly enter the value from the keyboard then press the [Enter] key.
Caution This operation cannot be performed during program execution.
(3) Display/modify the CPU register contents during program execution
By registering a CPU register to the Watch panel as a watch-expression, the value of the CPU register can be
displayed/modified not only while the program is stopped, but in execution.
See "2.9.6 Display/change watch-expressions" for details on the watch-expression.
(4) Save the CPU register contents
The Save As dialog box can be opened by selecting the [File] menu >> [Save CPU Register Data As...], and all the
contents in the CPU register can be saved to a text file (*.txt) or CSV file (*.csv).
When saving to files, retrieve the latest information from the debug tool.
Figure 2-106. Output Example of CPU Register Data
Regi ster nane Val ue
Cat egory nane
- Regi ster nanme Val ue
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293 Display/change the SFR

Contents of the SFR can be displayed and its values can be changed in the SFR panel below.
Select the [View] menu >> [SFR].
For details on the contents and function in each area, see the section for the SFR panel.

Figure 2-107. Display the Contents of the SFR (SFR Panel)

Toolbar{ !EJ Q\;} l.I_ll }( Motation = r-.-:
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[SFR]I area [Value]| area [Type (ByteISize)] area [Addresls] area

This section describes the following.

(1) Search for a SFR

(2) Organize SFRs

(3) Change display format of values

(4) Modify the SFR contents

(5) Display/modify the SFR contents during program execution
(6) Save the SFR contents

(1) Search for a SFR
A SFR can be searched for.
Specify the SFR name to search with the text box in the search area (case-insensitive). You can either type
character strings directly from the key board (up to 512 characters), or select one from the input history via the
drop-down list (up to 10 items).
Then, click either one of the following button.

Searches up for the SFR name containing the string specified in the text box, and selects the SFR

that is found.

Searches down for the SFR name containing the string specified in the text box, and selects the SFR

that is found.

Remarks 1.  The hidden SFR name being classified with a category can be searched (the category is opened
and the SFR is selected).
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2. After typing character strings to search, to press the [Enter] key is the same function as clicking the
button, and to press the [Shift] + [Enter] key is the same function as clicking the button.

(2) Organize SFRs
The each SFR can be categorized (by folders) and displayed in the tree view.

Cautions 1.  Categories cannot be created within categories.
2.  SFRs cannot be added or deleted.

(@) Create new category
Move the caret to the SFR name to create a new category then click the button in the toolbar and directly
enter the new category name.

(b) Edit category name
Click the category name to edit, and click it again, then directly modify the category name from the keyboard.

(c) Delete categories
Select categories to delete then click the button in the toolbar.
However, the categories that can be deleted are only the empty categories.

(d) Change the display order
SFR name is categorized when SFR is dragged and dropped in the category.
Also, the display order of the categories and the SFR names (upper or lower position) can be changed easily
by drag and drop operation.

(3) Change display format of values
The display format of the [value] area can be changed using buttons below on the toolbar.

Notation The following buttons to change the notation of a data value are displayed.

Displays the value of the selected item in hexadecimal number (default).

Displays the value of the selected item in signed decimal number.

Displays the value of the selected item in unsigned decimal number.

[=]

& [=) (=) 5| 2] [

Displays the value of the selected item in octal number.

Displays the value of the selected item in binary number.

Displays the value of the selected item in ASCII code.

Adds the value in hexadecimal number enclosing with "()" at the end of the value of the selected item.

(4) Modify the SFR contents
The SFR values can be edited.
Select the value of the SFR to edit in the [Value] area, then click on it again to switch the value to edit mode (press
the [Esc] key to cancel the edit mode).
To write the edited value to the target memory, directly enter the value from the keyboard then press the [Enter]
key.

Cautions 1.  This operation cannot be performed during program execution.
2.  Thevalue of the read-only SFR cannot be edited.
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Remarks 1.  If a number with fewer digits than the size of the SFR is entered, the higher-order digits will be
padded with zeroes.
2. If anumber with more digits than the size of the SFR is entered, the higher-order digits will be
masked.
3.  ASCII characters can be entered to the SFR value.
- When the numeric "0x41" is written to the SFR "DMCOQ"
>>"0x41" is written in the port "DMCOQ".
- When the ASCII character "A™ is written to the SFR "DMCO0"
>> "0x41" is written in the port "DMCOQ".

(5) Display/modify the SFR contents during program execution
By registering a SFR to the Watch panel as a watch-expression, the value of the SFR can be displayed/modified
not only while the program is stopped, but in execution.
See "2.9.6 Display/change watch-expressions" for details on the watch-expression.

(6) Save the SFR contents
The Save As dialog box can be opened by selecting the [File] menu >> [Save SFR Data As...], and all the contents
of the SFR can be saved in a text file (*.txt) or CSV file (*.csv). At this time, the values of all SFRs become targets
irrespective of the setting of display/non-display on this panel.
When saving the contents to the file, the values of the SFR are reacquired and save the latest values acquired.
Note that the values of read-protected SFR are not re-read. If you want to save the latest values of those, select
[Force Read Value] from the context menu then save the file.

Figure 2-108. Output Example of SFR

SFR name Val ue Type (Byte Size) Addr ess

Cat egory nane
- SFR nane Val ue Type (Byte Size) Addr ess

294 Display/change global variables/static variables

Global variables or static variables are displayed and its values can be changed in the Watch panel.
Register the variables to display/modify their values to the Watch panel as the watch-expressions.
For details, see "2.9.6 Display/change watch-expressions".

2.9.5 Display/change local variables

Contents of local variables can be displayed and its values can be changed in the Local Variables panel below.

Select the [View] menu >> [Local Variable].

Specify the scope in the scope area to display the contents of the target local variable.

In the Local Variables panel, the name of local variables and functions are displayed. The argument of the function is
also displayed as the local variable.

For details on the contents and function in each area, see the section for the Local Variables panel.

Caution Nothing is displayed on this panel during execution of a program.
When the program is stopped, items in each area are displayed.
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Figure 2-109. Display the Contents of Local Variables (Local Variables Panel)
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This section describes the following.

(1) Change display format of values
(2) Modify the contents of local variables
(3) Save the contents of local variables

(1) Change display format of values
The display format of the [value] area can be changed using buttons below on the toolbar.

Notation The following buttons to change the notation of a data value are displayed.

Displays values on this panel in the default notation according to the type of variable (default).

Displays values on this panel in hexadecimal number.

Displays values on this panel in decimal number.

Displays values on this panel in octal number.

Displays values on this panel in binary number.

Displays array indexes on this panel in decimal number (default).

(=) ]| =2 20| ) ) [

Displays array indexes on this panel in hexadecimal number.

2
=)

Displays values on this panel in Float.

Note that when the value is not 4-byte data, or has the type information, displays it in the default notation.

Displays values on this panel in Double.

Note that when the value is not 4-byte data, or has the type information, displays it in the default notation.

Adds the value in hexadecimal nhumber enclosing with "()* at the end of the value.

Encoding The following buttons to change the encoding of character variables are displayed.

Displays character variables in ASCII code (default).

Displays character variables in Shift_JIS code.

Displays character variables in EUC-JP code.

Displays character variables in UTF-8 code.

Displays character variables in UTF-16 code.
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@)

Modify the contents of local variables

Values and arguments of local variables can be edited.

Select the value of the local variables/arguments to edit in the [Value] area, then click on it again to switch the
value to edit mode (press the [Esc] key to cancel the edit mode).

To write the edited value to the target memory, directly enter the value from the keyboard then press the [Enter]
key. At this time, the edited value is checked and if it is incompatible with the type, the editing is invalidated.

Caution This operation cannot be performed during program execution.

Remarks 1.  If a number with fewer digits than the size of the variable is entered, the higher-order digits will be
padded with zeroes.
2. If anumber with more digits than the size of the variable is entered, the higher-order digits will be
masked.
3. Ifthe display format of a character array (type char or unsigned char) is set to ASCII, then the value
can also be entered as a string (ASCII/Shift_JIS/EUC-JP/Unicode (UTF-8/UTF-16)).
4. ASCII characters can be entered to values of local variables.
- Entering via an ASCII character
In the [Value] area for the variable "ch”, enter "A™
>>"0x41" will be written to the memory area allocated to "ch"
- Entering via a numeric value
In the [Value] area for the variable "ch”, enter "0x41"
>>"0x41" will be written to the memory area allocated to "ch"
- Entering via an ASCII string
Set the display format of character array "str" to ASCII, and in the [Value] area, enter ""ABC™
>>"0x41, 0x42, 0x43, 0x00" will be written to the memory area allocated to "str"

(3) Save the contents of local variables

2.9.6

The Save As dialog box can be opened by selecting the [File] menu >> [Save Local Variables Data As...], and all
the contents in the local variables can be saved in a text file (*.txt) or CSV file (*.csv).

When saving to files, retrieve the latest information from the debug tool. If arrays, pointer type variables,
structures/unions, and CPU registers (only those with the part name) are displayed expanded, the value of each
expanded element is also saved. When they are not expanded, "+" mark is added on the top of the item and the
value becomes blank.

Figure 2-110. Output Example of Local Variables

Scope : Current scope

[V]Variable [P]Paraneter [F]Function

Nane Val ue Type (Byte Size) Addr ess

[V] Vari abl e nanme[ 1] Val ue Type Addr ess
- [V] Vari abl e nange[ 0] Val ue Type Addr ess

Display/change watch-expressions

By registering C language variables, CPU register, SFR, and assembler symbols to the Watch panel as watch-
expressions, you can always retrieve their values from the debug tool and monitor the values in batch.

The values of watch-expressions can be updated during the program is in execution (see "(7) Display/modify the
contents of watch-expressions during program execution").

Select the [View] menu >> [Watch] >> [Watchl - 4] to open the Watch panel.
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The Watch panel can be opened up to 4 panels. Each panel is identified by the names "Watchl", "Watch2", "Watch3"
and "Watch4" on the titlebar, and the watch-expressions can be registered/deleted/moved individually, and they are
saved as the user information of the project.

For details on the contents and function in each area, see the section for the Watch panel.

Figure 2-111. Display the Contents of Watch-Expression (Watch Panel)
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This section describes the following.

(1) Register a watch-expression

(2) Organize the registered watch-expressions

(3) Edit the registered watch-expressions

(4) Delete a watch-expression

(5) Change display format of values

(6) Modify the contents of watch-expressions

(7) Display/modify the contents of watch-expressions during program execution
(8) Save the contents of watch-expressions

(1) Register a watch-expression
There are three ways as follows to register watch-expressions (watch-expressions are not registered as default).

Caution  Watch-expressions can be registered up to 128 in one watch panel (if this restriction is violated,
amessage appears).

Remarks 1.  Each watch-expression registered in each watch panel (Watchl to Watch4) is managed in each
panel and saved as the user information of the project.
2. More than one watch-expression with the same name can be registered.

(@) Register from other panels
Watch-expressions can be registered from other panel in CubeSuite+.
In other panel, drag and drop the watch-expression to register in any watch panel (Watch1 to Watch4).
For the relationship between panels that can use this operation and targets that can be registered as watch-
expressions, see "Table A-4. Relationship between Panels and Targets That Can be Registered as Watch-
Expressions".
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Figure 2-112. Registering the Watch-Expression from Other Panels
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Remark You can also add a watch-expression by doing the following. First, select the target for which you
wish to register a watch-expression, or move the caret to one of the target strings (the target is
determined automatically). Next, from the context menu, select [Register Watch1] (but this is
limited to the Watch panel (Watch 1)).

(b) Directly register in the Watch panel
Click the button in the toolbar in any the Watch panel (Watchl1 to Watch4) to display the following entry

box in the [Watch] area.

Figure 2-113. Entry Box of the Watch-Expression
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Directly enter a watch-expression in this area.

Directly input a watch-expression from the keyboard in the entry box then press the [Enter] key.
The input format of the watch-expression is the following tables.

- "Table A-5. Input Format of Watch-Expression"

- "Table A-6. Scope Specification of C language Used with Watch-Expression Registration"
- "Table A-7. Scope Specification of CPU Register with Watch-Expression Registration"

- "Table A-8. Scope Specification of SFR with Watch-Expression Registration"

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in this area (see "2.18.2 Symbol name completion function™).
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(c) Register from other application
Select the character strings of C language variables/CPU registers/SFR/assembler symbols from an external
editor and drag and drop it in the Watch panel (Watch 1 to Watch 4).
The dropped character strings are registered as a watch-expression.

(2) Organize the registered watch-expressions
Registered watch-expressions can be organized in categories (folders) and displayed in tree view (there is no
category as default).

Cautions 1.  Categories cannot be created within categories.
2.  Upto 64 categories can be created in one watch panel (if this restriction is violated, a
message appears).

(@) Create new category
Move the caret to the position to create a new category then click the button in the toolbar and directly
enter the new category name.

(b) Edit category name
Click the category name to edit, and click it again, then directly modify the category name from the keyboard.

(c) Delete categories
Select categories to delete then click the button in the toolbar.

(d) Change the display order
Registered watch-expressions are categorized when they are dragged and dropped in the category.
Also, the display order of the categories and the watch-expressions (upper or lower position) can be changed
easily by drag and drop operation.

Remark Drag and drop the watch-expressions/categories in other watch panel (Watchl to Watch4) to copy
them.

(3) Edit the registered watch-expressions
Registered watch-expressions can be edited.
Double-click the watch-expression to edit to switch the watch-expression to edit mode (press the [Esc] key to
cancel the edit mode).
Directly edit from the keyboard and then press the [Enter] key.

(4) Delete a watch-expression
To delete watch-expressions, select the one you want to delete in the Watch panel then click the button in the
toolbar.
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(5) Change display format of values
The display format of the [value] area can be changed using buttons below on the toolbar.

Notation

The following buttons to change the notation of a data value are displayed.

Displays the value of the selected watch-expression in the default notation (see "Table A-9. Display
Format of Watch-Expressions (Default)") according the type of variable (default).

Displays the value of the selected item in hexadecimal number.

Displays the value of the selected item in signed decimal number.

Displays the value of the selected item in unsigned decimal number.

Displays the value of the selected item in octal number.

Displays the value of the selected item in binary number.

Displays the value of the selected item in ASCII code.

B [+]
[0 I3 I ) ) [

=3

Displays the value of the selected item in Float.

Note that this item becomes valid only when the selected watch-expression value is 4-byte data.

Displays the value of the selected item in Double.

Note that this item becomes valid only when the selected watch-expression value is 8-byte data.

Adds the value in hexadecimal number enclosing with "()" at the end of the value of the selected item
(except the item displayed in hexadecimal number).

(6) Modify the contents of watch-expressions

The watch-expressions values can be edited.

Double-click the value of the watch-expression to edit in the [Value] area to switch the value to edit mode (press
the [Esc] key to cancel the edit mode).
To write the edited value to the target memory, directly enter the value from the keyboard then press the [Enter]

key.

Note that only those values that correspond one by one to variables of C language, CPU registers, SFR or
assembler symbols can be edited. In addition, read-only SFR values cannot be edited.
This operation can be taken place while the program is in execution. See "(4) Display/modify the memory

contents during program execution" for details on how to operate it.

Remarks 1.  If a number with fewer digits than the size of the variable is entered, the higher-order digits will be
padded with zeroes.
2. If a number with more digits than the size of the variable is entered, the higher-order digits will be
masked.
3. Ifthe display format of a character array (type char or unsigned char) is set to ASCII, then the value
can also be entered as a string (ASCII/Shift_JIS/EUC-JP/Unicode (UTF-8/UTF-16)).
4.  ASCII characters can be entered to values of watch-expressions.
- Entering via an ASCII character
In the [Value] area for the variable "ch”, enter "A™
>>"0x41" will be written to the memory area allocated to "ch"
- Entering via a numeric value
In the [Value] area for the variable "ch”, enter "0x41"
>> "0x41" will be written to the memory area allocated to "ch"
- Entering via an ASCII string
Set the display format of character array "str" to ASCII, and in the [Value] area, enter ""ABC™
>> "0x41, 0x42, 0x43, 0x00" will be written to the memory area allocated to "str"
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(7) Display/modify the contents of watch-expressions during program execution
The Memory panel/Watch panel has the real-time display update function that can update/modify the display
contents of the memory/watch-expression in real-time while executing the program.
Using the real-time display update function allows you to display/modify the value of memory/watch-expression not
only while the program is stopped, but also in execution.
See "(4) Display/modify the memory contents during program execution” for details on how to operate it.

(8) Save the contents of watch-expressions
By selecting the [File] menu >> [Save Watch Data As...], the Save As dialog box can be opened, and all the
contents of the watch-expression and its value can be saved in a text file (*.txt) or CSV file (*.csv).
When saving the contents to the file, all the values of the watch-expression are reacquired and save the latest
values acquired.
If arrays, pointer type variables, structures/unions, and CPU registers (only those with the part name) are displayed
expanded, the value of each expanded element is also saved. When they are not expanded, "+" mark is added on
the top of the item and the value becomes blank.
Note that the values of read-protected SFR are not re-read. If you want to save the latest values of those, select
[Force Read Value] from the context menu then save the file.

Figure 2-114. Output Example of Watch Data

Wat ch- expressi on Val ue Type(Byte Size) Addr ess Meno

Wat ch- expr essi on Val ue Type(Byte Size) Addr ess Meno
- Cat egory name

WAt ch- expression Val ue Type(Byte Size) Addr ess Menmo

Remark  When the contents of the panel are overwritten by selecting the [File] menu >> [Save Watch Data],
each watch panel (Watchl to Watch4) is treated as a different panel.
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2.10 Display Information on Function Call from Stack

This section describes how to show the information on function call from the stack.

The CubeSuite+ compiler (CA78K0R) pushes function-call information onto the stack, in accordance with the ANSI
standard.

It is thus possible to learn the function call depth, the location of the caller, parameters, and other information by
analyzing the function-call information.

This "function-call information" is called the call stack information; this term will be used in the rest of this document.

2.10.1 Display call stack information

Call stack information is displayed in the Call Stack panel below.
Select the [View] menu >> [Call Stack].
For details on the contents and function in each area, see the section for the Call Stack panel.

Caution Nothing is displayed on this panel during execution of a program.
When the program is stopped, items in each area are displayed.

Figure 2-115. Display Call Stack Information (Call Stack Panel)

Gall 5tack
Toolbar { [Z] | Motation~ Encoding -

Depth | Call Stack
£ _maint } [KOP_clk G ImfEEOR_main 3 40]

I I
[Depth] area [Call Stack] area

This section describes the following.

(1) Change display format of values

(2) Jump to the source line

(3) Display local variables

(4) Save the contents of call stack information

(1)Change display format of values
The display format of this panel can be changed using buttons below on the toolbar.
This item becomes invalid during execution of a program.
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Notation The following buttons to change the notation of a data value are displayed.

a Displays values on this panel in the default notation according to the type of variable (default).

Displays values on this panel in hexadecimal number.

Displays values on this panel in decimal number.

Displays values on this panel in octal number.

(=) =) ] (&) &

Displays values on this panel in binary number.

Encoding The following buttons to change the encoding of character variables are displayed.

Displays character variables in ASCII code (default).

Displays character variables in Shift_JIS code.

Displays character variables in EUC-JP code.

| B & &

o

Displays character variables in UTF-8 code.

5] Displays character variables in UTF-16 code.

(2) Jump to the source line

®3)

(4)

Double-clicking on the line will open the Editor panel with the caret moved to the source line of the calling function
indicated by the selected line (If the panel is already open, the screen will jump to the editor panel).

Remark Selecting [Jump to Disassemble] from the context menu will open the Disassemble panel (Disassemble
1) with the caret moved to address of the calling function indicated by the selected line (If the panel is
already open, the screen will jump to the Disassemble panel (Disassemble 1)).

Display local variables

Selecting [Jump to Local Variable at This Time] from the context menu will open the Local Variables panel that
displays the local variables indicated by the currently selected line.

Save the contents of call stack information

By selecting the [File] menu >> [Save Call Stack Data As...], the Save As dialog box can be opened, and all the
contents in the call stack information can be saved in a text file (*.txt) or CSV file (*.csv).

When saving to files, retrieve the latest information from the debug tool.

Figure 2-116. Output Example of Call Stack Information

Dept h Call stack
0 Call stack information
1 Call stack information

Note If old information has been obtained from stack data that has lost its reliability, the information on that line is
shown in parentheses "()".
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2.11 Collect Execution History of Programs [IECUBE][Simulator]

This section describes how to collect the execution history of the program.

A history of program execution is generally called a trace; this term will be used in the remainder of this document.

It is nearly impossible to find the cause of runaway program execution from the memory contents, stack information,
and the like after the runaway has occurred. The collected trace data, however, can be used to trace program execution
up to the runaway directly, making this an effective tool for discovering hidden bugs.

Caution [MINICUBEZ2][E1][E20][EZ Emulator]
The trace function is not supported.

2.11.1  Configure the trace operation

When tracing starts, the trace data that the execution process of the program currently in execution is recorded is
collected (when the program is stopped, tracing automatically stops).

You need to configure the trace operation before using the trace function.

The setting method differs depending on the debug tool used.

(1) [IECUBE]
(2) [Simulator]

(1) [IECUBE]
This trace operation can be configured in the [Trace] category on the [Debug Tool Settings] tab in the Property

panel.

Figure 2-117. [Trace] Category [IECUBE]

B Trace
Clear trace memary before running Yes
Cperation after trace memory iz full Mon stop and overwrite to trace memory

Rate of frequency division of trace time tag 110 7n=/1 2 min)

(@) [Clear trace memory before running]
Specify from the drop-down list whether to clear (initialize) the trace memory before tracing starts in this property.
Select [Yes] to clear the memory (default).

Remark  You can forcibly clear the trace memory when clicking the button in the toolbar in the Trace
panel [IECUBE][Simulator].

(b) [Operation after trace memory is full]
Specify the operation after the trace memory is full with the collected trace data from the following drop-down
list.
The trace memory size is 128K frames (fixed).

Non stop and overwrite to | Continues overwriting the older trace data after the trace memory is full (default).

trace memory When the [Clear trace memory before running] property is set to [Yes], at the time of a
resumption, the trace data is collected after clearing the trace memory.

Stop trace When the trace memory is full, the trace data stops writing (the program does not stop
execution).

When the [Clear trace memory before running] property is set to [No], the trace data is
not collected even if the program is executed again.
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(©)

Stop When the trace memory is full, the trace data stops writing and the program stops
execution.

When the [Clear trace memory before running] property is set to [No], the program cannot
be executed again even if it is executed.

[Rate of frequency division of trace time tag]

Specify from the drop-down list the frequency division ratio of the counter to be used for time tag display (the
[Time] item in the Trace panel [[ECUBE][Simulator]).

The drop-down list displays the following frequency division ratios (values in "()" indicate the resolution and the
maximum measurement time when using a external clock of 60 MHz).

1/1(17ns/1.2min) (default), 1/2(33ns/2.4min), 1/4(67ns/4.8min),
1/8(133ns/9.5min), 1/16(267ns/19.1min), 1/32(533ns/38.2min),
1/64(1067ns/1.3h), 1/128(2133ns/2.5h), 1/256(4267ns/5.1h),
1/512(8533ns/10.2h), 1/1024(17067ns/20.4h)

(2) [Simulator]
This trace operation can be configured in the [Trace] category on the [Debug Tool Settings] tab of the Property

panel.
Figure 2-118. [Trace] Category [Simulator]
B Trace
Ilze trace function Mo
Clear trace memary befare running Yes
Cperation after trace memory iz full Mon stop and overwrite to trace memaory
Accumulate trace time Ho
Trace memary size[frames] 4K
(@) [Use trace function]

(b)

(©)

Specify whether to use trace function from the drop-down list in this property.
Select [Yes] to use the trace function ([N0] is selected by default).

[Clear trace memory before running]
Specify from the drop-down list whether to clear (initialize) the trace memory before tracing starts in this property.
Select [Yes] to clear the memory (default).

Remark  You can forcibly clear the trace memory when clicking the button in the toolbar in the Trace
panel [IECUBE][Simulator].

[Operation after trace memory is full]
Specify the operation after the trace memory is full with the collected trace data from the following drop-down
list.

Non stop and overwrite to | Continues overwriting the older trace data after the trace memory is full (default).

trace memory When the [Clear trace memory before running] property is set to [Yes], at the time of a
resumption, the trace data is collected after clearing the trace memory.

Stop trace When the trace memory is full, the trace data stops writing (the program does not stop
execution).

When the [Clear trace memory before running] property is set to [No], the trace data is
not collected even if the program is executed again.
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Stop When the trace memory is full, the trace data stops writing and the program stops
execution.

When the [Clear trace memory before running] property is set to [No], the program cannot
be executed again even if it is executed.

(d) [Accumulate trace time]
Specify from the drop-down list whether to display the trace time with accumulated time in this property.
Specify [Yew] to display trace time with accumulated time. Specify [No] to display the trace time with
differential time (default).

(e) [Trace memory size[frames]]
Specify from the drop-down list the trace memory size (trace frame number) in this property.
The trace frame is a unit of the trace data. One trace frame is used for each operation in fetch/write/read.
Drop down list includes the following trace frame numbers.
4K (default), 8K, 12K, 16K, 20K, 24K, 28K, 32K, 36K, 40K, 44K, 48K, 52K, 56K, 60K, 64K, 128K 192K,
256K, 320K, 384K, 448K, 512K, 576K, 640K, 704K, 768K, 832K, 896K, 960K, 1M, 2M, 3M

2.11.2  Collect execution history until stop of the execution

In the debug tool, there is a function to collect the execution history from the start of program execution to the stop.

Therefore, the trace data collection is automatically started when the program starts executing and stopped when the
program stops.

See "2.11.5 Display the collected execution history” for how to check the collected trace data.

Remark This function is operated by the Unconditional Trace event, which is one of the built-in events set by default
in the debug tool.
Consequently, if the Unconditional Trace event is set to Invalid state by clearing the check box in the Events
panel, trace data linked to the start of program execution will not be collected (the Unconditional Trace
event is set to Valid state by default).
Note that the Unconditional Trace event and the Trace event (see "2.11.3 Collect execution history in the
arbitrary section" below) are events that are used on a mutually exclusive basis. Therefore, if the Trace
event with Valid state is set, the Unconditional Trace event is automatically set to Invalid state.

2.11.3 Collect execution history in the arbitrary section

The execution history is collected as trace data only for the arbitrary section while the program is in execution by setting
a Trace event (Start Tracing event/Stop Tracing event).
To use this function, follow the steps below.

Cautions 1.  Alsosee"2.15.6 Notes for setting events" for details on Trace events (e.g. limits on the number
of enabled events).
2.  [Simulator]
Start Tracing events and Stop Tracing events cannot be set/deleted while a tracer is running.

(1) Set a Start Tracing event/Stop Tracing event
Set a Start Tracing event/Stop Tracing event that starts/stops collecting the trace data in the Editor panel/
Disassemble panel.

(@) How to set a Start Tracing event
Move the caret to the line/addressN° to start collecting trace data then select [Trace Settings] >> [Start
Tracing] from the context menu.
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A Start Tracing event is set to the instruction at the start address of the line/address where the caret exists.

(b) How to set a Stop Tracing event
Move the caret to the line/addressN to stop collecting trace data then select [Trace Settings] >> [Stop
Tracing] from the context menu.
A Stop Tracing event is set to the instruction at the start address of the line/address where the caret exists.

Note Start Tracing and Stop Tracing events can only be set at lines that have valid addresses.
Once a Start Tracing event/Stop Tracing event is set, the following event mark is displayed in the event area of the
line/address that an event is set. Start Tracing events/Stop Tracing events are managed as a single event (the
Trace event) in the Events panel (details about set Start Tracing events/Stop Tracing events can be checked by

clicking the plus mark "+" next to the Trace event item).

Table 2-9. Event Marks of the Start Tracing Event/Stop Tracing Event

Event Type Event mark
Start Tracing ;]?
Stop Tracing ;IQ

Figure 2-119. Start Tracing Event/Stop Tracing Event Setting Example (Disassemble Panel)

Event area
Indic.atesthataStart .";'??: 00420 |49 fEDrI: i=0; HII:DLDH%;
Tracing event has been set. 00421 [+a 1B M
nndzz (+h 17 Moy
Indicates that a Stop 3 Nnd2a (+c 44803 CHEY
Tracing event has been set S 0426 |+ dellé BHL
: ' 78 . NOP( )

Remarks 1.  When either of the Start Tracing event/Stop Tracing event is set as Valid state, the check box of the
Unconditional Trace event in the Events panel is automatically cleared, therefore, the trace data
collection does not automatically start with the start of the program execution (the tracer will not
move until the condition of the Start Tracing event that has been set is met).

2. A Stop Tracing event is not indispensable for A Trace event.
Event marks differ depending on the event state (see "2.15.1 Change the state of set events
(valid/invalid)").
When an event is set at the point which other event is already set, the event mark (h,E) is
displayed meaning more than one event is set at the point.

4. [Simulator]
When either of the Start Tracing event/Stop Tracing event is set to Valid state, the [Use trace
function] property in the [Trace] category on the [Debug Tool Settings] tab of the Property panel is
automatically set to [Yes] and the trace function will be enabled.

(2) Execute the program
Execute the program (see "2.7 Execute Programs").
If the instruction with the Start Tracing event/Stop Tracing event executes, the trace data collection starts/stops.
See "2.11.5 Display the collected execution history” for how to check the collected trace data.
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(3) Delete the Start Tracing event/Stop Tracing event
To delete the set Start Tracing event/Stop Tracing event, select [Delete Event] from the context menu that appears
by right clicking on the event mark in the event area.

2.11.4  Collect execution history only when the condition is met

The program execution history can be collected only when a condition is met.

(1) When an access to variables/SFRs occurs
By setting a Point Trace event, the execution history is collected as trace data only when an arbitrary variable or
SFR is accessed with the specified type.
Set a Point Trace event by one of the following operation.

Cautions 1.  Also see "2.15.6 Notes for setting events" for details on Point Trace events (e.g. limits on
the number of enabled events).
2. [IECUBE]
Point Trace events cannot be set for 32-bit (4-byte) variables.
Additionally, accessing a single byte of a 16-bit (2-byte) variable will not be detected as an
access.
3.  [Simulator]

Point Trace events cannot be set/deleted while a tracer is running.

Remarks 1. [IECUBE]
Accesses via DMA can be traced.
2. [Simulator]
When a Point Trace event is set to Valid state, the [Use trace function] property in the [Trace]
category on the [Debug Tool Settings] tab of the Property panel is automatically set to [Yes] and the
trace function will be enabled.

(@) When the access is to the variable/SFR on the source text/disassembled text
Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembly text is
displayed. Follow the operation according with the access type listed below from the context menu after
selecting the variable/SFR.
Note, however, that only global variables, static variables inside functions, and file-internal static variables can
be used.
By performing the following operation, it is interpreted as if a Point Trace event has been set at the target
variable/SFR, and it is managed in the Events panel (see "2.15 Manage Events" for details).

Access Type Operation

Read/Write Select [Trace Settings] >> [Record R/W Value].

Remark Variables within the current scope can be specified.

(b) When the access is to the registered watch-expression
Follow the steps below in the Watch panel.
Follow the operation listed below from the context menu after selecting the registered watch-expression (see
"2.9.6 Display/change watch-expressions").
Note, however, that only global variables, static variables inside functions, file-internal static variables, and
SFR can be used.
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By performing the following operation, it is interpreted as if a Point Trace event has been set at the target
watch-expression, and it is managed in the Events panel (see "2.15 Manage Events" for details).

Access Type Operation
Read Select [Trace Output] >> [Record Reading Value].
Write Select [Trace Output] >> [Record Writing Value].
Read/Write Select [Trace Output] >> [Record R/W Value].

Remark A watch-expression within the current scope can be specified.
To target a watch-expression outside the current scope, select a watch-expression with a specified

scope.

After the setting of the Point Trace event is complete, execute the program (see "2.7 Execute Programs").
If the conditions for a Point Trace event that you have set are met while the program is executing, that information

is collected as trace data.
See "2.11.5 Display the collected execution history" for details on checking trace data.

To delete a Point Trace event, select the event name to delete in the Events panel opened when selecting the
[View] menu >> [Event], then press the button in the toolbar in the same panel (see "2.15 Manage Events").

Figure 2-120. Example of Point Trace Event Results View (When Using Simulator)

(@] % | & Motation- | [T #3 ﬁ'i,l El

Mumber Time $minzsmepsns! Line/fddress | Sowrce/Disassemble

4083
4023

<44 _global_a=3055950>

4054
4034

Example of the result of the point trace

<< _global_a=30600% 3

4035 event with read-access to the variable <44 global_a=320600% >

iggg "global_a".

<24 global_a=306005%>

4026
4087

<44 _global_a=306012"

2.11.5 Display the collected execution history

fddress

Oxf710c
Dxf 71 0c
0xf10c
D:xf10c

The collected trace data is displayed in the Trace panel [[ECUBE][Simulator] below.
Select the [View] menu >> [Trace].
The trace data displays by mixing the disassembled text and source text by default, but it is also possible to display

either one of these by selecting the Display mode.
For details on the contents and function in each area, see the section for the Trace panel [[ECUBE][Simulator].

Data

F. 30599
F. 30600
R. 30600
F. 30600
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Figure 2-121. Display the Trace Data (Trace Panel)
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This section describes the following.

(1) Change display mode
(2) Change display format of values
(3) Link with other panels

(1) Change display mode
Display mode can be changed to the purpose when clicking the buttons below in the toolbar.

These buttons become invalid during trace operation.

Table 2-10. Display Modes of the Trace Panel

Button Display Mode Display Contents
Mixed display mode Displays the instruction (disassemble results), labels, source text

(corresponding source line), point trace results, reset causes [IECUBE],
and break causes (default).

Disassemble display mode | Displays the instruction (disassemble results), labels, point trace results,
reset causes [IECUBE], and break causes.

Source display mode Displays the source text (corresponding source line), reset causes
[IECUBE], and break causes.

However, when a place where no debugging information is present is
executed, "<No Debug Information>" is displayed.
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Figure 2-122. Example of Source Display Mode View (Trace Panel)

Trace 3]
[E % | 5| botation- | [T #5 #F %y
Mumber | Time thminzmespsns? | Line/Address Sources/Dizaszemble | Addrezz | Data 2
121 mainc#z07 tmp = subl2_sub01 lare_ =
127 mainc#el? tmp = subl2_sub01 tare_
132 mainc#207 tmp = subl2_sub01 {are_
140 main.c#zld result = tmp + global b
149 main c#209 result = tmp + global by
156 main.c#11 return rezult;
161 main.c#12
167 mainc#212 }
172 main.c#212 1 ‘_;

(2) Change display format of values
The display format of the [Line Number/Address], [Address] and [Data] area can be changed using buttons below
on the toolbar.
Note that these buttons are invalid while program is executed.

Notation The following buttons to change the notation of a data value are displayed.
Displays values on this panel in hexadecimal number (default).
Displays values on this panel in decimal number.
Displays values on this panel in octal number.
Displays values on this panel in binary number.

(3) Link with other panels
Items in the trace panel can be linked to other panels using the currently selected line address as a pointer
(window focus will not move).
Click the button on the toolbar to start linking to the Editor panel. Click the button on the toolbar to start
linking to the Disassemble panel.
If the button is clicked again, the link is disconnected.

Remark The Editor panel/Disassemble panel opens when selecting the [Jump to Source]/[Jump to
Disassemble] from the context menu with moving the caret to the source line/address corresponding to
the address of the currently selected line (focus is moved).

2.11.6 Clear the trace memory

To clear the collected trace data contents, click the button on the toolbar.
Note that this button becomes invalid during trace operation.

Remark When [Yes] is specified in the [Clear trace memory before running] property in the [Trace] category on the
[Debug Tool Settings] tab of the Property panel, the trace memory is cleared every time the program
executes.
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2.11.7 Search the trace data

To search the collected trace data, click the button to open the Trace Search dialog box [[ECUBE][Simulator] (note
that the search is disabled during the program is executing).

In this dialog box, follow the steps below.

When the tab on the tab selection area is selected, the trace data can be searched in instruction level/source level.

Note however, that if you search the trace data at the instruction level, the display mode must be set in the Trace panel
[[ECUBE][Simulator] to the Mixed display mode or Disassemble display mode.

When searching at the source level, the mode must be set to the Mixed display mode or Source display mode.

Figure 2-123. Search the Trace Data (Trace Search Dialog Box)
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This section describes the following.

(1) Search in the instruction level
(2) Search in the source level
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(1) Search in the instruction level
Search the trace data in the instruction level.
Select the [Instruction Level] tab and then follow the steps below.

Figure 2-124. Search the Trace Data in the Instruction Level
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(@) Specify [Fetch Address]
Specify the fetch address if it is a required search parameter.
You can either type address expressions directly into the text boxes, or select it from the input history via the
drop-down list (up to 10 items).
The fetch address can also be specified as a range. In this case, specify a range by specifying address
expressions in both the left and right text boxes.
If the right-hand text box is blank or contains the text [(Input when range is specified)], then the fixed address
specified in the left-hand text box will be searched.
Note that if an address value greater than the microcontroller address space is specified, the upper address
value is masked.
An address value greater than the value expressed within 32 bits cannot be specified.

(b) Specify [Mnemonic]
Specify the mnemonic if it is a required search parameter.
The specified character strings in this area is searched within the [Source/Disassemble] area of the Trace
panel [IECUBE][Simulator].
You can either type a mnemonic directly into the text boxes, or select one from the input history via the drop-
down list (up to 10 items).
Searches are case-insensitive, and partial matches are also allowed.
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(c) Specify [Access Address]
Specify the access address if it is a required search parameter.
You can either type the address value directly into the text boxes (in hexadecimal number), or select it from the
input history via the drop-down list (up to 10 items).
The access address can also be specified as a range. In this case, specify a range by specifying address
expressions in both the left and right text boxes.
If the right-hand text box is blank or contains the text [(Input when range is specified)], then the fixed address
specified in the left-hand text box will be searched.
Note that if an address value greater than the microcontroller address space is specified, the upper address
value is masked.
An address value greater than the value expressed within 32 bits cannot be specified.

(d) Specify [Access Status]
This item is only enable if a value for Specify [Access Address] is specified.
Select the access type (Read/Write, Read, Write, Vector Read and DMA) from drop-down list.
Select [(No Specification)] if you do not wish to limit access types.

(e) Specify [Data]
This item is only enable if a value for Specify [Access Address] is specified.
Specify the access data.
You can either type the data directly into the text boxes (in hexadecimal number), or select it from the input
history via the drop-down list (up to 10 items).
The data can also be specified as a range. In this case, specify a range by specifying data in both the left and
right text boxes.
If the right-hand text box is blank or contains the text [(Input when range is specified)], then the fixed data
specified in the left-hand text box will be searched.

(f) Specify [Number]
Specify the range within the trace data to search via the number displayed in the [Number] area of the Trace
panel [[ECUBE][Simulator].
Specify the starting number in the left text box, and the ending number in the right text box ("0" to "last number"
are specified by default).
You can either type the numbers directly into the text boxes (in base-10 format), or select them from the input
history via the drop-down list (up to 10 items).
If the left-hand text box is left blank, it is treated as if "0" were specified.
If the right-hand text box is left blank, it is treated as if the last number were specified.

(g) Click the [Search Backward]/[Search Forward] button
When the [Search Backward] button is clicked, search is taken place in the order from the large number to
small and the search results are shown selected in the Trace panel [[ECUBE][Simulator].
When the [Search Backward] button is clicked, search is taken place in the order from the small number to
large and the search results are shown selected in the Trace panel [I[ECUBE][Simulator].
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(2) Search in the source level
Search the trace data in the source level.
Select the [Source Level] tab.

Figure 2-125. Search the Trace Data in the Source Level
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(%) The execution part iz retrieved specifving the source line
{3 The execution part iz retrieved specifying the function
() The execution part iz retrieved specifving the global variable

Search condition

Source and Line: | L7 I
| HEH | | HEH |

Search ranee

MHumber: | v| = | v|

[ Cancel ][ Help ]

(@) Search with specifying the source line (default)
Select the [The execution part is retrieved specifying the source line] item in the [Search object] area and then
follow the operation below.

<1> Specify [Source and Lineg]
The specified character strings in this area is searched within the [Line/Address] area of the Trace panel
[I[ECUBE][Simulator].
You can either type the character strings of the source line to be find directly into the text box, or select
them from the input history via the drop-down list (up to 10 items).
Searches are case-insensitive, and partial matches are also allowed.

Examples 1. main.c#40
2. main.c
3. main

<2> Specify [Number]
Specify the range within the trace data to search via the number displayed in the [Number] area of the
Trace panel [IECUBE][Simulator].
Specify the starting number in the left text box, and the ending number in the right text box ("0" to "last
number" are specified by default).
You can either type the numbers directly into the text boxes (in base-10 format), or select them from the
input history via the drop-down list (up to 10 items).
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If the left-hand text box is left blank, it is treated as if "0" were specified.
If the right-hand text box is left blank, it is treated as if the last number were specified.

<3> Click the [Search Backward]/[Search Forward] button
When the [Search Backward] button is clicked, search is taken place in the order from the large number
to small and the search results are shown selected in the Trace panel [[ECUBE][Simulator].
When the [Search Backward] button is clicked, search is taken place in the order from the small number
to large and the search results are shown selected in the Trace panel [[ECUBE][Simulator].

(b) Search with specifying the function name
Select the [The execution part is retrieved specifying the function] item in the [Search object] area and then
follow the operation below.

<1> Specify [Function Name]
You can either type the function name to be find directly into the text box, or select it from the input
history via the drop-down list (up to 10 items).
Searches are case-insensitive, and only complete matches are retrieved.

<2> Specify [Number]
Specify the range within the trace data to search via the number displayed in the [Number] area of the
Trace panel [IECUBE][Simulator].
Specify the starting number in the left text box, and the ending number in the right text box ("0" to "last
number" are specified by default).
You can either type the numbers directly into the text boxes (in base-10 format), or select them from the
input history via the drop-down list (up to 10 items).
If the left-hand text box is left blank, it is treated as if "0" were specified.
If the right-hand text box is left blank, it is treated as if the last number were specified.

<3> Click the [Search Backward]/[Search Forward] button
When the [Search Backward] button is clicked, search is taken place in the order from the large number
to small and the search results are shown selected in the Trace panel [[ECUBE][Simulator].
When the [Search Backward] button is clicked, search is taken place in the order from the small number
to large and the search results are shown selected in the Trace panel [[ECUBE][Simulator].

(c) Search with specifying the global variable
Select the [The execution part is retrieved specifying the global variable] item in the [Search object] area and
then follow the operation below.

<1> Specify [Variable Name]
You can either type the variable name to be find directly into the text box, or select it from the input
history via the drop-down list (up to 10 items).
Searches are case-insensitive, and only complete matches are retrieved.

<2> Specify [Kind]
Select the access type ([Reference/Substitution], [Reference], or [Substitution]) from the drop-down list.

<3> Specify [Value]
You can either type the accessed variable value directly into the text box, or select one from the input
history via the drop-down list (up to 10 items).
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The variable value can also be specified as a range. In this case, specify a range by specifying variable
values in both the left and right text boxes.

If the right-hand text box is blank, then access locations with the fixed variable values specified in the
left-hand text box will be searched for.

<4> Specify [Number]
Specify the range within the trace data to search via the number displayed in the [Number] area of the
Trace panel [IECUBE][Simulator].
Specify the starting number in the left text box, and the ending number in the right text box ("0" to "last
number" are specified by default).
You can either type the numbers directly into the text boxes (in base-10 format), or select them from the
input history via the drop-down list (up to 10 items).
If the left-hand text box is left blank, it is treated as if "0" were specified.
If the right-hand text box is left blank, it is treated as if the last number were specified.

<5> Click the [Search Backward]/[Search Forward] button
When the [Search Backward] button is clicked, search is taken place in the order from the large number
to small and the search results are shown selected in the Trace panel [[ECUBE][Simulator].
When the [Search Backward] button is clicked, search is taken place in the order from the small number
to large and the search results are shown selected in the Trace panel [[ECUBE][Simulator].

2.11.8 Save the contents of execution history

Contents of the collected trace data can be saved with range selection in text files (*.txt)/CSV files (*.csv).

When saving to the file, the latest information is acquired from the debug tool, and it is saved according with the display
format on this panel.

The following Data Save dialog box can be opened by selecting the [File] menu >> [Save Trace Data As...].

In this dialog box, follow the steps below.

Figure 2-126. Save Execution History (Data Save Dialog Box)

Data Save — Trace Data X
File Mame: '"G:'LTestlsamplelTrace Data :. E]
File Type: | Text filest tt) -
Save Fange Mumber:

12 9| - [167 v

[ Save H Cancel H Help

(1) Specify [File Name]
Specify the name of the file to save.
You can either type a filename directly into the text box (up to 259 characters), or select one from the input history
via the drop-down list (up to 10 items).
You can also specify the file by clicking the [...] button, and selecting a file via the Select Data Save File dialog box.
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(2) Specify [File Type]
Select the format in which to save the file from the following drop-down list.
The following file formats can be selected.

List Item Format

Text files (*.txt) Text format (default)

CSV (Comma-Separated Variables)(*.csv) CSV formatNote

Note The data is saved with entries separated by commas (,).
If the data contains commas, each entry is surrounded by double quotes " in order to avoid illegal
formatting.

(3) Specify [Save Range Number]
Specify the range of the number to save via "start number" and "end number".
Directly enter decimal number in each text box or select from the input history displayed in the drop-down list (up to
10 items).
When saving all the trace data, select the [All Trace Data] item in the drop-down list at the left (the right text box
becomes invalid).
If a range is selected in the panel, that range is specified as the default. If there is no selection, then the range
currently visible in the panel is specified.

(4) Click the [Save] button
Trace data is saved in the specified file with the specified format.

Figure 2-127. Output Example of the Trace Data

Nunber Ti me Li ne Nunber/ Address Sour ce/ Di sassenbl e Addr ess Dat a

Nunber Ti me Li ne Nunber/ Address Sour ce/ Di sassenbl e Addr ess Dat a
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2.12 Measure Execution Time of Programs

This section describes how to measure the execution time of the program.

2.12.1  Measure execution time until stop of the execution

In the debug tool, there is a function to measure the program execution time (Run-Break time) from the start to the stop.
Therefore, when the program starts its execution, the execution time is automatically measured.
You can check the result of the measurement by either one of the following.

Cautions 1.  [MINICUBEZ?]
The Run-Break time for a step execution cannot be measured.
2. [Simulator]
To measure the Run-Break time, [Yes] must be specified with the [Use timer function] property
in the [Timer] category oncategory on the [Debug Tool Settings] tab of the Property panel.

Remark  This function is operated by the Run-Break Timer event, which is one of the built-in events set by default in
the debug tool.

(1) Check in the status bar
After the program is stopped, the result of the measurement is displayed in the status bar on the Main window

(when measurements have not been performed yet, "Not measured" is displayed).

Figure 2-128. Example of the Result of the Run-Break Timer Event (Status Bar)

Meru about debuz. | _main+0x20 (@ |BREAK  Pow Off [ 000315 EaTEK0R IEGUEE ( (6780 us (S 23]

The result of the measurement

(2) Check on the Events panel
After the program is stopped, the result of the measurement is displayed in the Events panel opened by selecting
the [View] menu >> [Event], in event type as "Run-Break Timer".

Figure 2-129. Example of the Result of the Run-Break Timer Event (Events Panel)

DR
MHame | Detail Information Comment
[¥] =% Unconditional Trace =

(s T I
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2.12.2 Measure execution time in the arbitrary section [IECUBE][Simulator]

In the program execution process, the execution time in the arbitrary section can be measured by setting the Timer
Result event (Start Timer event/Stop Timer event).
To use this function, follow the steps below.

Cautions 1.  [MINICUBEZ2][E1][E20][EZ Emulator]
The Timer Result event is not supported.
2. Alsosee"2.15.6 Notes for setting events" for details on Timer Result events (e.g. limits on the
number of enabled events).
3.  [Simulator]
To use this function, [Yes] must be specified with the [Use timer function] property in the
[Timer] category on the [Debug Tool Settings] tab of the Property panel.

(1) Set a Start Timer event/Stop Timer event
Set a Start Timer event/Stop Timer event in the Editor panel/Disassemble panel.

(@) How to set a Start Timer event
Move the caret to the line/addressN° to start the timer then select [Timer Settings] >> [Start Timer] from the
context menu. A Start Timer event is set to the instruction at the start address of the line/address where the
caret exists.

(b) How to set a Stop Timer event
Move the caret to the line/addressN to stop the timer then select [Timer Settings] >> [Stop Timer] from the
context menu. A Stop Timer event is set to the instruction at the start address of the line/address where the
caret exists.

Note Start Timer and Stop Timer events can only be set at lines that have valid addresses.
Once a Start Timer event/Stop Timer event is set, the following event marks are displayed in the event area of the
line/address that an event is set. Start Timer events and Stop Timer events are managed as a single event (Timer
Result event) in the Events panel (details about the set Start Timer event/Stop Timer event can be checked by

clicking the plus mark "+" next to the Timer Result event item).

Table 2-11. Event Marks of the Start Timer Event/Stop Timer Event

Event Type Event mark
Start Timer 4
Stop Timer [

Figure 2-130. Start Timer Event/Stop Timer Event Setting Example (Disassemble Panel)

Event area

!_LI

CndicatesthataStartTimer}ﬂ-”': 00420 |+ fEDrl:i:l]; I{EEEI?III,
event has been set. 00471 T MOy

ta
00422 |+b 17 MOy
Indicates that a Stop Timer . 00423 |+c 442803 CHPH
event has been set :‘ 00426 |+ dell 8 ENC
: iR NOPE);
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Remark Event marks differ depending on the event state (see "2.15.1 Change the state of set events (valid/

invalid)").

When an event is set at the point which other event is already set, the event mark (HE,:') is displayed

meaning more than one event is set at the point.

(2) Execute the program
Execute the program (see "2.7 Execute Programs").

If the instruction with the Start Timer event/Stop Timer event executes, the timer starts/stops.
After the program is stopped, the result of the measurement is displayed in the Events panel opened by selecting

the [View] menu >> [Event], in event type as "Timer Result".

This "Timer Result" is the even type that is registered in the Events panel bundled in one event when both the Start

Timer event and the Stop Timer event setting is completed.

Figure 2-131. Timer Result Event (Start Timer Event/Stop Timer Event) Setting Example

Events

MHame Detail Infarmation

“9 Unconditional Trace -

Z [#] 15 Timer Result Total 1800 ne Start/End:2

Total Pasz Count  Awerage | Max in
|15EIEI hz 1 15800 ne | 1500 nz |15EIEI hz

Detail Information
Start Execution mainc# 04 Ox2f7

End Execution manc#113 0x301

MHame Detail Infarmation

Ciommert

] ““ Run-Break Timer Totalb00l ns

(3) Delete the Start Timer event/Stop Timer event

To delete the set Start Timer event/Stop Timer event, select [Delete Event] from the context menu that appears by

right clicking on the event mark in the event area.
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2.12.3 Measurable time ranges

The scope of time that can be measured via timers using Run-Break Timer events (see "2.12.1 Measure execution

time until stop of the execution” for details) or Timer Result events (see "2.12.2 Measure execution time in the arbitrary

section [IECUBE][Simulator]" for details) is shown below.

If the maximum measurable length of time is exceeded, a timer-over break is generated, and program execution stops.

Table 2-12. Measurable Time Ranges

Debug Tool Run-Break Timer Event Timer Result Event
IECUBE Min. | 17 ns Min. | 17 ns (time for 1 cycles)
Max | 1 min 13 ns Max. | Approx. 40 hours 40 min (time for 2K cycles)
Overflow detection included Maximum elapsed cycles: 4294967295 times
Overflow detection included
MINICUBE2 Min. | 100 us
E1/E20 ] R
Max | Approx. 119 hours 18 min
EZ Emulator
Simulator Depends on the clock frequency for timer/trace Depends on the clock frequency for timer/trace
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2.13 Measure Coverage [IECUBE][Simulator]

This section describes the coverage measurement using the coverage function.

Although there are several types of coverage measurement, CubeSuite+ measures code coverage (CO coverage)
based on fetch-size for a source line/function and data coverage based on access-size for a variable.

The coverage measurement area is as follows:

Table 2-13. Coverage Measurement Area

Debug Tool Code Coverage Measurement Area
IECUBE Internal ROM/RAM, DataFlash, Target memory
Simulator Internal ROM/RAM, Emulation ROM/RAM, Target memory

Caution [MINICUBEZ2][E1][E20][EZ Emulator]
The coverage function is not supported.

Remark CO coverage: Instruction coverage (statement coverage)
For example, when all statements in a code have been executed at least once, the CO coverage is 100%.

2.13.1 Configure the coverage measurement

You need to configure the code coverage measurement before using the coverage function.
The setting method differs depending on the debug tool used.

(1) [IECUBE]
(2) [Simulator]

(1) [IECUBE]
You can configure the coverage measurement in the [Coverage] category on the [Debug Tool Settings] tab of the
Property panel as follows:

Figure 2-132. [Coverage] Category [IECUBE]

El Goveraee
Reuze coverage result Mo

(@) [Reuse coverage result]
Specify whether to restore the previous code coverage measurement result when connecting to the debug tool
by saving the acquired code coverage measurement result when disconnecting from the debug tool. Select
[Yes] to restore the previous code coverage measurement result ([No] is selected by default).
The file that saves the measurement result (raw.csr.cv) will be created in the folder where the load module file
currently being downloaded exists.

(2) [Simulator]
You can configure the coverage measurement function in the [Coverage] category on the [Debug Tool Settings] tab
of the Property panel as follows:
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@

(b)

2.13.2

The co
program

Figure 2-133. [Coverage] Category [Simulator]

E Goverage
Uze coverage function Yes
Feusze coverage result Fo

[Use coverage function]
Specify whether to use the coverage function from the drop-down list.
Select [Yes] to use the coverage function ([No] is selected by default).

[Reuse coverage result]

This property appears only when the [Use coverage function] property is set to [Yes].

Specify whether to restore the previous code coverage measurement result when connecting to the debug tool
by automatically saving the acquired code coverage measurement result when disconnecting from the debug

tool.
Select [Yes] to restore the previous code coverage measurement result ([No] is selected by default).

Display the coverage measurement result

de coverage measurement is automatically started when the program starts executing, and is stopped when the

stops.

(1) Code coverage

(@) Displaying the code coverage ratio for each source text line/disassembled text line

The code coverage ratio for each source text line/disassembled text line can be checked in the Editor panel/
Disassemble panel that is displaying the target program.

In each panel, background colors of the target source text lines/disassembled text lines are shown as "Table 2-
15.", based on the coverage ratio obtained by using the expressions indicated in "Table 2-14.".

Note that the displaying of the code coverage ratio is not performed while executing a program or
disconnecting from the debug tool.

All the code coverage measurement result can be cleared by selecting [Clear Coverage Information] from the
context menu in the Editor panel/Disassemble panel (the color distinctions on the panels are also reset).

Table 2-14. Expressions of Code Coverage Ratio

Panel Expressions

Editor panel "Number of bytes of code executed in the address range corresponding to the
source text line" / "Total number of bytes of code in the address range
corresponding to the source text line"

Disassemble panel "Number of bytes of code executed in the address range corresponding to the
disassembled text line" / "Total number of bytes of code in the address range
corresponding to the disassembled text line"

Table 2-15. View of Code Coverage Measurement Result (Default)

Code Coverage Background Color
100 % Source text/disassembled text
11099 % Source text/disassembled text
0 % (not yet executed) Source text/disassembled text
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Remarks 1.  The code coverage measurement result is automatically updated at a break in each panel.
2. Background colors above depend on the configuration in the [General - Font and Color]
category of the Option dialog box.
3. Background colors above are not shown outside the coverage measurement area (Table 2-13.
Coverage Measurement Area).
4.  When the downloaded lode module file is older than the source file currently being open, the
displaying of the code coverage measurement result is not performed in the Editor panel.

Figure 2-134. View of the Code Coverage Measurement Result (Editor Panel)

212 int main(void)

213 00457 =i

214 00458 char i = 0:

215 char—i = 0"

216 00450 mﬁhme on this line has been executed by 100%
2117 0045F m_m g =0,

218 00462 m_second = 0:

219 00465 dot_flag = O:

220

221 = /% Init part =/

222

232 = Code on this line has been executed by 0%
733 00468 ﬂ;} (not yet executed)

234 0046c

235 00467 it egx():

236 00473 init_intc():

2317 00477 EIQ).

Figure 2-135. View of the Code Coverage Measurement Result (Disassemble Panel)

_main:

nnas?y c? PLEH HL

nnasLa Fg0000 MO HL ., #0H

no45b fé E;: —

045 bfcled Code on this line has been executed by 100% |

nnaaf bfbced F m_minate, A%

nn4ez bf beed B0 I m_szecond, &%

Nn4eh bfc2ed MO I _dot_flaz, AR
il ggigi ;HEI:ELUD Code on this line has been executed by 0%

0046 f feedl 200 (not yet executed)

nnava febfoaoo ' init_inte

nnawiy iafa EI

N047a feckl300 CALL ' ric_set

no47e fE40f f CLRE 'L CDMD

(b) Displaying the code coverage ratio for each function
The code coverage ratio for each function can be checked by the [Code Coverage[%]] item in the Function List
panel of the analyze tool. For details on "the code coverage ratio of the function”, see "CubeSuite+ Analysis".

(2) Data coverage
The data coverage ratio for each variable can be checked by the [Data Coverage[%]] item in the Variable List panel
of the analyze tool. For details on "the data coverage ratio of the variable", see "CubeSuite+ Analysis".
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2.14 Set an Action into Programs

This section describes how to set the specified action into the program.

2.14.1 Inset printf

By setting the Printf event that is one of "action events", the value of the specified variable expression can be output to

the Output panel by executing a printf command after temporarily stopping the program in execution at an arbitrary
position.

To use this function, follow the steps below.

Cautions 1.  Also see "2.15.6 Notes for setting events" for details on action events (e.g. limits on the
number of enabled events).

2. No action events occur during step execution (//) or execution ignoring break-

related events ().

3. [Simulator]

When [Yes] is specified with the [Execute instruction at breakpoint when break] property in the
[Break] category on the [Debug Tool Settings] tab in the Property panel, all of action events
currently being set are handled as Hardware Break events (i.e. no Printf events occur).

(1) Set a Printf event

Set a Printf event to the position where you want to execute the printf command in the Editor panel/Disassemble
panel.

Select [Register Action Event...] from the context menu after moving the caret to the line/addressN® to set a Printf
event in the Editor panel/Disassemble panel to open the following the Action Events dialog box.
In this dialog box, follow the steps below.

Note Printf events can only be set at lines that have valid addresses.

Figure 2-136. Set Printf Event (Action Events Dialog Box: [Printf event] tab)

Printf event |

Cutput strine: Example} Sample:

Yariable expression:  Exampled aaa, bbb, coc

i m_tninute |

Address:

iO:\Test [mr] % !

Example for Output panel?
Sample: aaa = 10, bbb = 20, coc = 30

[ oK .|[ Cancel ][ Help

(@) Specify [Output string]
Directly enter from the keyboard the characters to add when output to the Output panel.
Characters must be in one line (spaces allowed).
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(b) Specify [Variable expression]

Specify the variable expression for the Printf event to take place.
Type a variable expression directly into the text box (up to 1024 characters).
You can specify up to 10 variable expressions for a single Printf event by separating them with commas ",".

If this dialog box opens with a variable expression selected in the Editor panel/Disassemble panel, the
selected variable expression appears as the default.
For the basic input format that can be specified as variable expressions and the values output by Printf event,

see "Table A-14. Relationship between Variable Expressions and Output Value (Printf Event)".

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in this text box (see "2.18.2 Symbol name completion function™).

(c) Specify [Address]

Specify the address at which to set the Printf event.

The address of the location currently being specified is displayed by default.
If you want to edit this area, you can either type an address expression directly into the text box (up to 1024

characters), or select them from the input history via the drop-down list (up to 10 items).

Remark A symbol name at the current caret position can be complemented by pressing the [Ctrl] + [Space]
key in this text box (see "2.18.2 Symbol name completion function™).

(d) Click the [OK] button

Set the Printf event to the line/address at the caret position in the Editor panel/Disassemble panel.

When the Printf event is set, the ."3' mark is displayed in the event area on the Editor panel/Disassemble

panel, and the set Printf event is managed in the Events panel (see "2.15 Manage Events").

(2) Execute the program

Execute the program (see "2.7 Execute Programs").

By executing the program, the program momentarily stops immediately before executing the instruction at the

location where this event is set, and the value of the variable expression specified in this dialog box is output to the

Output panel.

(3) Check the output result

The output result format from the Printf event in the [Debug Tool] tab of the Output panel are as follows (Figure A-

39. Output Result Format of Printf Event).

Figure 2-137. Example of Output Result of Printf Event

Sample= global _a=101{0xa
Stopped by uzer operation. .
[EOF]

. AllMessages ) i

[Output string]: Sample=
[Variable expression]: global_a

The result of the specification above
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(4) Edit the Printf event
You can edit the Print event that has been set once.
To do this, on the Events panel, select [Edit Condition...] from the context menu after selecting the Printf event to be
edited. On the Action Events dialog box opened automatically, edit the items, and then click the [OK] button.
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2.15 Manage Events

An event represents a certain status of the target system when debugging such as "Address 0x1000 is fetched" and
"Data is written to address 0x2000".

In CubeSuite+, these events are used as the action trigger of the debug function such as breakpoint, start/stop the
tracing, and start/stop the timer.

This section describes how to manage those events.

Select the [View] menu >> [Event].

Events are all managed in the Events panel. In the Events panel, you can confirm the details of the currently set events
in a list, and they can be deleted and changed enable/disable status.

For details on the contents and function in each area, see the section for the Events panel.

Figure 2-138. Manage Events (Events Panel)

Toolbar ~|: b4 @@E@QQ
Mame Detail Information
[] =¥ Unconditional Trace =
= [#] 3% Trace Start/End:2
Detail Information
Start Execution mainctl 04 0x2f7

End Execution mainc#13 0x30

ame Detail Infarmation Comment
# [#] 15 Timer Result Total 4500 nz Start/End:2
“2 Run-Break Timer Total2244000 ne

| I [
[Name] area [Detail Information] area [Comment] area

2.15.1 Change the state of set events (valid/invalid)

By changing the check on the check box of the event name, the setting state of the event can be changed (the Event
mark is changed depending on the setting state of the event).
The following are types of the setting state of the event.

Figure 2-139. Check Box of the Event

{i'?g Hardware Break0l0

f

Check box Event mark Event name

Table 2-16. Setting State of the Event

Valid state Event occurs when the specified condition is met.

It is possible to set the event to an invalid state by removing the check.

|:| Invalid state Event does not occur when the specified condition is met.

It is possible to set the event to a valid state by removing the check.

|:| Suspended State The conditions that have been specified cannot be set with the program of the debugging target. Itis
not possible to operate the check box.
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Remarks 1.  Both of the Start Timer event and the Stop Timer event is must be set for the Timer Result event.
Therefore, it is not possible to set a particular event to a valid state by only the setting of one of these
(at the same time as both events are set, they are treated as grouped events as a Timer Result).

2. Itis not possible to set the Run-Break Timer event to an invalid/suspended state.

3. The setting state of the event can be changed from the menu displayed by right clicking on the Event
mark in the Editor panel/Disassemble panel.

4.  The setting of the Unconditional Trace event and the Trace event to valid or invalid state is exclusively
controlled. Therefore, the Unconditional Trace event, which is a built-in event, is valid state by default,
but if either a Start Tracing event/Stop Tracing event is set, it automatically becomes invalid state, and
the Trace event, which is a event name that is collectively called with a Start Tracing event and a Stop
Tracing event, becomes valid state. Conversely, if the set Trace event is invalid state, the
Unconditional Trace event automatically becomes valid state.

2.15.2 Display only particular event types

Click on the toolbar button to display only the particular event type.

Displays events related to the Hardware Break.

Displays events related to the Software Break.

(except [Simulator])

[

Displays events related to the trace.

[IECUBE][Simulator]

=]

Displays events related to the timer.

[IECUBE][Simulator]

Displays events related to the action event (Printf event).

a|@

Displays the built-in events (Unconditional Trace event and Run-Break Timer event).

2.15.3 Jump to the event address

Clicking the following buttons jumps to each panel which selected events address exist.

Note however, that when a Trace event/Timer Result event/ Unconditional Trace event/ Run-Break Timer event is
selected, these button becomes invalid.

Opens the Editor panel and jumps to the source line corresponding to the address where the
selected event is being set.

Opens the Disassemble panel and jumps to the disassemble results corresponding to the
address where the selected event is being set.

Opens the Memory panel and jumps to the source line corresponding to the address where the
selected event is being set.

2.15.4 Delete events

To delete the set event, select the event and click the button in the toolbar.
Note that it is not possible to delete the built-in events (Unconditional Trace event and Run-Break Timer event).

Remarks 1.  For the Break event of execution type, it is possible to delete the set event to click the event mark
displayed in the Editor panel/Disassemble panel.
2. To delete all of the set event, select [Select All from the context menu, then click the button (note,
however, that it is not possible to delete the built-in events).
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2155 Write comment to events
The user can write comments for each event that has been set.
To input comments, click the [Comment] area after selecting the event to input comments, then input directly the
desired text from the keyboard (the edit mode is cancelled by pressing the [Esc] key).
After editing the comments, complete the editing by pressing the [Enter] key or moving the focus to outside the edit
region.
Up to 256 characters can be inputted for the comments, and this is saved as the settings of the user during use.

2.15.6 Notes for setting events

This section describes notes for setting each type of event.

(1) Maximum number of enabled events
(2) Event types that can be set and deleted during execution
(3) Other notes

(1) Maximum number of enabled events
The number of events that can be set to Valid state simultaneously is limited as follows. Consequently, if enabling

a new event would exceed the limit, you must first set some other event to Invalid state.

Table 2-17. Maximum Number of Enabled Events

Debug Tool to Use
Event Type IECUBE MINICUBE2 Simulator
E1/E20
EZ Emulator

Hardware Break (before execution) 4 to gNote 1 0
Hardware Break (after execution) 8 G4Note 3

1N0te 2
Hardware Break (access) 8
Software Break 2000 -
Trace (Start Tracing/Stop Tracing) 4 + gNote 4 - 32Note 4
Point Trace 8 + gNote 5 - g4Note 5
Timer Result (Start Timer/Stop Timer) 4 + g4Note 4 - 1
Action (Printf) 100Note 6 g4Note 7

Notes 1. Depending on the address and instruction to which the event is set

A Hardware Break (after execution) and a Software Break are combined use.

The before break/after break can be specified in the Property panel.

In this version, only one group can be set (however, two or more Start/Stop events can be set).

In this version, only one can be set (however, two or more conditions for this event can be set).
Combination with Software Break events (however, up to 100 can be set regardless of their valid/invalid

2 A

state)
7. Combination with Hardware Break events (before execution) (however, up to 64 can be set regardless
of their valid/invalid state)
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(2) Eventtypes that can be set and deleted during execution

The following types of events can be set or deleted during program execution, or during tracer/timer execution.

Table 2-18. Event Types That Can be Set and Deleted during Execution

Debug Tool to Use
Function IECUBE MINICUBE2 Simulator
E1/E20
EZ Emulator
Hardware Break (before execution) O — A
Hardware Break (after execution) O — A
Hardware Break (access) O — A
Software Break A — —
Trace (Start Tracing/Stop Tracing) O — A
Point Trace O — A
Timer Result (Start Timer/Stop Timer) O — A
Action (Printf) O — —

O - Yes

A Yes, if the program execution is allowed to pause for events

4 - Not while tracer or timer is executing
— : Cannot be set, or not supported

Note

Note To enable this, specify [Yes] with the [Set event by stopping execution momentarily] property in the [Set

Event While Running] category on the [Debug Tool Settings] tab of the Property panel.

(3) Other notes

- No events can be set to local variables.

- Events do not occur during step execution (including return execution) and program execution by selecting

[Go to Here] from the context menu.

- If the location set for an existing event changes to midway in an instruction because the program to debug has
been downloaded again, re-set the event using the following method.
- If debugging information is available:
The location setting of events is always moved to the beginning of the source text line.

- If debugging information is not available:
Depends on the [Automatic change method of event setting position] property in the [Download] category
on the [Download File Settings] tab of the Property panel.

- If a change to internal ROM/RAM changes the location the event is set to a non-mapped area, then set events
will not occur (they will also not change to Invalid state /Suspended State on the Events panel).

- For other than [Simulator]

Hardware Break events with access conditions and Point Trace events [IECUBE] cannot be set for 32-bit (4-

byte) variables.

Additionally, Hardware Break events with access conditions and Point Trace events [IECUBE] cannot be

detected if a single byte of a 16-hit (2-byte) variable is accessed.
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2.16 Use Hook Function

This section describes how to set hooks in the debug tool using the hook function.

By setting a hook transaction, you can automatically change the values of the SFR/CPU register before and after
downloading a load module or after resetting the CPU.

Configure the hook transaction in the [Hook Transaction Settings] category on the [Hook Transaction Settings] tab of
the Property panel.

Remark By setting a SFR by using the [Before download] property, for example, downloading can be executed at
high speeds. Downloading to the external RAM is also facilitated by using this function.

Figure 2-140. [Hook Transaction Settings] Category

E Hook Tranzaction Settnes

Before dovnload Betore downlaad[0]

After dovload After dovnload[0]

After CPU rezet under breaking After CPU reset under breaking[0]

Befaore running Befare running[0]

#fter breaking #fter breaking[0]

Table 2-19. Properties in the [Hook Transaction Settings] Category

Property Description
Before download Perform the specified process immediately before downloading the load module file.
After download Perform the specified process immediately after downloading the load module file.
After CPU reset under breaking Perform the specified process immediately after resetting the CPU.
Before running Perform the specified process immediately before starting program execution.
After breaking Perform the specified process immediately after breaking program execution.

The properties in the [Hook Transaction Settings] category indicate the timing with which the hook process will be
performed. "[]" indicates the current number of specified processes (no hook processes are configured by default).

Specify the target process in the property for which you want the hook process to be performed.

To specify a process, select the target property, then open the Text Edit dialog box by clicking the [...] button that
appears on the right edge of the field.

Figure 2-141. Opening the Text Edit Dialog Box

Before dovnload Before download[0] @

after download ftter dovenload[0]

Figure 2-142. Use Hook Function (Text Edit Dialog Box)

Text Edit %)

Text:
0

I oK ][ Cancel H Help
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In this dialog box, directly enter the desired process from the key board.
The format for specifying processes is as follows:

[Format 1]:
Automatically overwrites the value of SFR with Value.

SFR name Val ue

[Format 2]:
Automatically overwrites the value of CPU register with Value.

CPU regi ster name Val ue

[Format 3]:
Automatically executes a script file which is specified with Python script path (absolute path or relative path from
the project folder).

source Python script path

Remarks 1.  When specifying hook processes, lines starting with a hash mark "#" will be treated as comments.
2. Atab character can be used instead of the space character.

Up to 64 characters for one process, and up to 128 processes for each property can be set (one line in the [Text] area
in the Text Edit dialog box is equivalent to one processing).

After the specification of the process is complete, click the [OK] button to set the process to the Property panel.

Figure 2-143. Example of Hook Transaction

Text Edit [®]

Teut:
|DMG0 0x00
[ [0]:4 ]’ Cancel l[ Help
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2.17 Use the Simulator GUI [Simulator]

This section describes how to use the Simulator GUI.

Note that the function of the Simulator GUI described in this section is only supported when a microcontroller whose
Simulator supports peripheral function simulations is selected.
Control the Simulator GUI via the Simulator GUI window below.

This window appears automatically by default after connecting to the debug tool when a microcontroller whose
Simulator supports peripheral function simulations is selected and [Simulator] is selected as the debug tool to use.

Remark  The Simulator GUI window and windows opened from it cannot be docked to the CubeSuite+ Main window.

Figure 2-144. Using the Simulator GUI (Simulator GUI Window)

Bl Simulator GUL

Option Simulator Window Help

H DE| B a2
22 M
= __‘i_:

s T
nnn  nnn

A m T
2k W,

The setting of the display of the Simulator GUI window can be configured in the [Simulator GUI] category on the [Debug
Tool Settings] tab of the Property panel as follows:

Configure the appropriate settings.

Caution After connecting to the debug tool, all the properties in this category will become invalid when a

microcontroller whose Simulator does not support peripheral function simulations (instruction
simulation version) is selected.

Figure 2-145. [Simulator GUI] Category

| Simulator GUI
Digplay Simulator GUL ez
Digplay Simulator GUL on top of other windows  Yes

(1) [Display Simulator GUI]
Specify whether to display the Simulator GUI window from the drop-down list.
Select [Yes] to use the function of the Simulator GUI (default).
When you do not need to use the Simulator GUI, select [No] to close the Simulator GUI window.
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(2) [Display Simulator GUI on top of other windows]
This property appears only when the [Display Simulator GUI] property is set to [Yes].
Specify whether to display the Simulator GUI window in the forefront when program execution starts. Select [Yes]
to display it in the forefront (default).

2.17.1 Check the /0O waveform of the microcontroller

It is possible to check the I/O waveform of the microcontroller by clicking the ﬁ button on the Simulator GUI window's
toolbar and opening the Timing Chart window (shown below).

This window displays a timing chart of the input and output signals of the microcontroller's pins.

See the section on the Timing Chart window for details about controlling the window.

Figure 2-146. Checking the I/O Waveform of the Microcontroller (Timing Chart Window)

- Timing Chart1 EEE

[
|

2.17.2 Input signals to the pins

To configure the input signal to a pin, click the ﬁ on the Simulator GUI window's toolbar. The following Signal Data
Editor window opens.

You can use this window to set the input signal data for the input pin to a numerical value, to be input at an arbitrary
time.

See the section on the Signal Data Editor window for details about controlling the window.

Figure 2-147. Configuring the Input Signal to a Pin (Signal Data Editor Window)

.- Dienal Data Editorl

flwarok  v| X|[m &

| (Wark|[#=it |[PO0 [POL [POZ (ANIO |AVREF
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s o] 1 0 0 2000 5000

s 10a| 1 0 1 2500 5000

i toa| 1 1 { 3000 5000

Bz tog| 0 0 0 3500 5000

Ea ton| o 0 I 4000 5000

D tog| 0 1 0 4500 5000
12 ton| 1 0 1 3000 5000
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2.17.3 Perform serial communication

To configure serial communication, click the ﬂ on the Simulator GUI window's toolbar. The following Serial window
opens.

This window provides serial 1/0O features for communicating with the CPU's built-in serial interface. This enables you to
input data to the microcontroller's serial receiver pin, and acquire output data from its serial transmitter pin.

See the section on the Serial window for details about controlling the window.

Figure 2-148. Performing Serial Communication (Serial Window)

2] Seriall
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2.17.4 Use buttons, LEDs, level gauges, and other components

The Simulator GUI allows input manipulation and output display simulation by providing standard connected parts
(buttons, LEDs, level gauges, etc.) in which the 1/O block for peripheral I/O designed as a GUI interface.

To configure connected parts, click the ﬂ on the Simulator GUI window's toolbar. The following /O Panel window
opens.

This window enables you to configure the various connected parts, building a dummy target system.

See the section on the 1/0 Panel window for details about controlling the window.

Figure 2-149. Configuring Connected Parts (/O Panel Window)

=== 10 Panell EEE
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2.18 About Input Value

this section describes consideration to take when inputting values in each panel and dialog box.

2.18.1 Inputrule

Following is the rules for input to each panel/dialog box.

(1) Character set
Character sets that are allowed to input are as follows:

Table 2-20. List of Character Set

Character Set Outline
ASCII 1- byte alphabets, numbers, symbols
Shift-JIS 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji and 1-byte Katakana.
EUC-JP 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji and 1-byte Katakana.
UTF-8 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji (include Chinese

characters) and 1-byte Katakana.

UTF-16 2-byte alphabet, number, symbol, Hiragana, Katakana, Kaniji (include Chinese
characters) and 1-byte Katakana.

(2) Number
Notations allowed when entering numbers are as follows:

Table 2-21. Notation List

Notation Outline
Octal number Start with 0 and continues with the numbers from 0 to 7.
Decimal Start without 0 and continues with the numbers from 0 to 9.
Hexadecimal number Start with Ox and continues with the numbers from 0 to 9 and alphabets a to f.
(Case insensitive for alphabets)
In the input area with the mark, prefix Ox is not needed.

(3) Expression and operator
Expression represents constants, register name, SFR name and symbols and those connected with operators.
When SFR name, label name, function name and variable name are described as symbols, the address is
operated as a value of symbols. The basic input formats are as follows:

Table 2-22. Basic Input Format of Expressions

Expression Description
Variable name of C language Value of C language variable
Expression [Index] Element of array
Expression.Member name Member of structures/unions
Expression->Member name Member of structures/unions that pointer designates
*Expression Value of pointer variable
CPU register name Value of the CPU register
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Expression

Description

SFR name

SFR value

Label name, EQU symbol name and
immediate address

Values of label, EQU symbol and immediate address

Bit symbol

Bit symbol value

2.18.2 Symbol name completion function

This function helps users input data by selecting one of the listed symbol names that exist in the program, when

specifying an address expression and so on.

The list of symbol names appears by pressing the [Ctrl] + [Space] keys when a part of the target symbol name is being

input in the text box that supports this function. In this list, double-click the target symbol name (or press the [Space]/
[Enter] key after selecting it by using the [Up]/[Down] key) to complement the symbol name currently being input.
At this time, if a key other than the [Space]/[Enter] key is pressed or the focus moves to outside the panel/dialog box

currently being operated, then the list of symbol names will disappear (the symbol name completion will not be

performed).

Caution If there are no character strings in the text box or there are no candidates of the symbol, then the list
of symbol names will not appear.

Remark See the explanation of the corresponding panel/dialog box as to whether this function can be used or not

when inputting a symbol name.

Figure 2-150. Symbol Name Completion Function
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2.18.3 Icons for invalid input

In some of the dialogs in CubeSuite+, the () icon will appear at a point where incorrect characters are entered as a

warning sign.

Remark  Placing the cursor over the () icon will pop up the information that indicates the characters to be entered.
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APPENDIX A WINDOW REFERENCE

Appendix A provides detailed explanations of windows/panels/dialog boxes used for debugging with CubeSuite+.

A.1 Description

Windows/panels/dialog boxes for debugging are listed below.

Table A-1. Window/Panel/Dialog Box List

Window/Panel/Dialog Box Name

Description

Main window

Controls the program execution. Various windows, panels and dialogs can be
opened from this window.

Project Tree panel

Selects the debug tool to use.

Property panel

Displays detailed information on the debug tool currently selected in the Project
Tree panel, and enables the settings of the tool to be changed.

Editor panel

Enables text files to be viewed and edited, and is used to execute source level
debug.

Memory panel

Displays and modifies memory values.

Disassemble panel

Displays the results of memory value disassemble and is used to execute line
assemble and instruction level debug.

CPU Register panel

Displays the contents of CPU registers, and modifies register values.

SFR panel

Displays and modifies SFR values.

Local Variables panel

Displays and modifies local variables.

Watch panel

Displays and modifies registered watch-expression values.

Call Stack panel

Displays call stack information on function calls.

Trace panel [[ECUBE][Simulator]

Displays trace data acquired from the debug tool.

Events panel

Displays detailed information on set events, switches the events between
enabled and disabled, or deletes them.

Output panel

Displays messages output from the build tool/debug tool/plug-ins, or the results
of batch searches carried out using the Find and Replace dialog box.

Memory Mapping dialog box

Sets the memory mapping.

Download Files dialog box

Selects files to be downloaded and sets the download conditions.

Text Edit dialog box

Inputs and modifies character strings.

Action Events dialog box

Sets action events.

Encoding dialog box

Selects a file-encoding.

Save Settings dialog box

Specifies the encoding and the new line code of the file being edited.

Memory Initialize dialog box

Initializes memory.

Memory Search dialog box

Searches memory.

Print Address Range Settings dialog box

Sets the address range to print the contents of the Disassemble panel.

Print Preview window

Previews the source file before printing.

Trace Search dialog box [IECUBE][Simula-
tor]

Searches trace data.
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Window/Panel/Dialog Box Name

Description

Scroll Range Settings dialog box

Sets the scroll range for the Memory panel/Disassemble panel.

Go to Line dialog box

Moves the caret to the specified line.

Go to the Location dialog box

Moves the caret to the specified position.

Data Save dialog box

Saves the settings and other data displayed in the respective windows/panels/
dialogs or saves upload data.

Progress Status dialog box

Displays the progress of the processing being executed.

Option dialog box

Makes settings for various environments.

Select Download File dialog box

Selects files to be downloaded.

Open File dialog box

Selects files to be opened.

Save As dialog box

Saves files or the contents of various windows/panels/dialogs.

Select Data Save File dialog box

Selects the file to save data.

Select Simulator Configuration File dialog
box [Simulator]

Selects simulator configuration file.

Table A-2. Simulator GUI Block-Dedicated Window/Dialog Box List

Window/Dialog Box Name

Description

Simulator GUI window

Opens and controls various simulator GUI's windows and dialog boxes.

Customize dialog box

Setting of window colors and fonts

Signal Data Editor window

Setting of input signal data

Loop dialog box

Setting of loop information for the Signal Data Editor window

Select Pin dialog box

Selection of display pins in the Signal Data Editor window and Timing Chart win-
dow

Timing Chart window

Timing chart display of input and output signals

Search Data dialog box

Detailed search of the Timing Chart window

1/0 Panel window

Creation of dummy target system

Parts Button Properties dialog box

Setting of button pin connection information

Analog Button Properties dialog box

Setting of analog button pin connection information

Parts Key Properties dialog box

Setting of key matrix LED pin information

Parts Level Gauge Properties dialog box

Setting of level gauge pin connection information

Parts Led Properties dialog box

Setting of key matrix LED pin information

Parts Segment LED Properties dialog box

Setting of 7/14-segment LED pin connection information

Parts Matrix Led Properties dialog box

Setting of matrix LED pin connection information

Parts Buzzer Properties dialog box

Setting of buzzer pin connection information

Pull up/Pull down dialog box

Setting of pull-up/pull-down resistor pin connection information

Object Properties dialog box

Setting of connection information for figure, character, and bitmap pins

Parts List dialog box

List display of object pin connection status in the /0O Panel window

Serial window

Serial interface communication window

Format (UART) dialog box

Setting of serial format (UART)
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Window/Dialog Box Name

Description

Format (CSI) dialog box

Setting of serial format (CSI)
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Main window

This window is automatically opened when CubeSuite+ is started up.
In this window, you can control the program execution and open panels for the debugging process.

Figure A-1. Main Window
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This section describes the following.
- [How to open]
- [Description of each area]

[How to open]

- From the Windows [Start] menu, select [All Programs] >> [Renesas Electronics CubeSuite+] >> [CubeSuite+].
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[Description of each area]

(1) Menubar
Menu items related to the debugging are as follows:

Remark The items that can be selected in each menu can be customized using the User Setting dialog box.

(@) [View]
The [View] menu provides the following items and functions (default).

Watch The following cascade menus are displayed to open the Watch panel.
These items are invalid while disconnecting from the debug tool.
Watchl Opens the Watch panel (Watch1l).
Watch2 Opens the Watch panel (Watch2).
Watch3 Opens the Watch panel (Watch3).
Watch4 Opens the Watch panel (Watch4).
Local Variable Opens the Local Variables panel.
Call Stack Opens the Call Stack panel.
Memory The following cascade menus are displayed to open the Memory panel.
These items are invalid while disconnecting from the debug tool.
Memoryl Opens the Memory panel (Memoryl).
Memory2 Opens the Memory panel (Memory2).
Memory3 Opens the Memory panel (Memory3).
Memory4 Opens the Memory panel (Memory4).
SFR Opens the SFR panel.

This item is invalid while disconnecting from the debug tool.

CPU Register Opens the CPU Register panel.
This item is invalid while disconnecting from the debug tool.

Trace Opens the Trace panel [[ECUBE][Simulator].
[IECUBE][Simulator] This item is invalid while disconnecting from the debug tool.
Disassemble The following cascade menus are displayed to open the Disassemble panel.
These items are invalid while disconnecting from the debug tool.
Disassemblel Opens the Disassemble panel (Disassemblel).
Disassemble2 Opens the Disassemble panel (Disassemble2).
Disassemble3 Opens the Disassemble panel (Disassemble3).
Disassemble4 Opens the Disassemble panel (Disassemble4).
Event Opens the Events panel.

This item is invalid while disconnecting from the debug tool.

Show Current PC Displays the current PC position in the Editor panel.

Location This item is invalid while disconnecting from the debug tool.

Back to Last Cursor Goes back to the position before jumping (see "(4) Jump to functions"/"(4) Move to the
Position symbol defined location") to the defined location.

This item is invalid while disconnecting from the debug tool.
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Forward to Next Cursor
Position

Forwards to the position before operating [Back to Last Cursor Position].

Tag Jump

Jumps to the corresponding line/column in the corresponding file if the information of a file
name/line number/column number exists in the line at the caret position on the Editor
panel/Output panel (see "(5) Jump to a desired line (tag jump)").

(b) [Debug]
The [Debug] menu provides the following items and functions (default).

Download

Downloads the specified file(s) into the debug tool currently selected in the active project.

While disconnecting from the debug tool, the download is executed after connecting to the
debug tool.

This item becomes invalid during execution of a program/[Build & Download].

Build & Download

Executes the build of a project and downloads the file into the debug tool currently
selected in the active project. While disconnecting from the debug tool, the download is
executed after connecting to the debug tool. However, when the build has failed,
download will not be executed.

Connect to Debug Tool

Connects to the debug tool currently selected in the active project.

This item is invalid while connecting to the debug tool.

Upload...

Opens the Data Save dialog box to save the memory contents.

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.

Disconnect from Debug

Disconnects from the currently connected debug tool.

Tool This item becomes invalid during execution of [Build & Download] or while disconnecting
from the debug tool.

Stop Forcibly stops the program currently being executed.
This item becomes invalid during non-execution of a program or while disconnecting from
the debug tool.

Go Executes the program from the current PC position.

Execution of the program will be stopped when the condition of a set break event is met.

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.

Ignore break and go

Executes the program from the current PC position.
Execution of the program continues, ignoring set beak events and action events.

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.

Step In

Executes the program step by stepN°®© from the current PC position (Step in execution).
However, in the case of a function call, the program is stopped at the beginning of the
function having been called.

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.
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Step Over Executes the program step by stepN°te from the current PC position (Step over execution).
In the case of a function call by the CALL/CALLT/CALLF instruction, all the source lines/
instructions in the function are treated as one step and executed until the position where
execution returns from the function (step-by-step execution will continue until the same
nest is formed as when the CALL /CALLT/CALLF instruction has been executed).

In the case of an instruction other than CALL/CALLT/CALLF, operation is the same as
when [Step In] is selected.

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.

Return Out Executes the program until execution returns from the current function (or returns to the
calling function)N°®(Return out execution).

This item becomes invalid during execution of a program/[Build & Download] or while
disconnecting from the debug tool.

CPU Reset Resets the CPU (does not execute a program)

This item becomes invalid during execution of [Build & Download] or while disconnecting
from the debug tool.

Restart Resets the CPU and then executes the program from the reset address.

This item becomes invalid during execution of [Build & Download] or while disconnecting
from the debug tool.

Note Step execution can be carried out either in units of source lines or in units of instructions.
For details, see "2.7.3 Execute programs in steps".

(2) Debug toolbar
The debug toolbar includes the buttons that control the execution of programs.
The debug toolbar provides the following buttons and functions (default).

Remarks 1.  The buttons on the toolbar can be customized using the User Setting dialog box. Furthermore, a
new toolbar can be created using the same dialog box.
2. A Group of toolbar displayed can be selected with the context menu that is displayed by right-
clicking on the toolbar.

?é Executes the build of a project and downloads the file into the debug tool for an active project.
While disconnecting from the debug tool, the download is executed after connecting to the debug tool.
However, when the build has failed, download will not be executed.

The function of this item is the same as that of [Build & Download] in the [Debug] menu.

=3 Downloads the specified file(s) into the debug tool for an active project.
While disconnecting from the debug tool, the download is executed after connecting to the debug tool.
This item becomes invalid during execution of a program/[Build & Download].

The function of this item is the same as that of [Download] in the [Debug] menu.

Resets the CPU (does not execute a program).
This item becomes invalid during execution of a program or while disconnecting from the debug tool.

This item becomes invalid during execution of [Build & Download] or while disconnecting from the debug
tool.

The function of this item is the same as that of [CPU Reset] in the [Debug] menu.

Forcibly stops the program currently being executed.
This item becomes invalid during non-execution of a program or while disconnecting from the debug tool.

The function of this item is the same as that of [Stop] in the [Debug] menu.
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Executes the program from the current PC position.
Execution of the program will be stopped when the condition of a set break event is met.

This item becomes invalid during execution of a program/[Build & Download] or while disconnecting from
the debug tool.

The function of this item is the same as that of [G0] in the [Debug] menu.

Executes the program from the current PC position.
Execution of the program continues, ignoring set beak events and action events.

This item becomes invalid during execution of a program/[Build & Download] or while disconnecting from
the debug tool.

The function of this item is the same as that of [Ignore break and go] in the [Debug] menu.

Resets the CPU and then executes the program from the reset address.

This item becomes invalid during execution of [Build & Download] or while disconnecting from the debug
tool.

The function of this item is the same as that of [Restart] in the [Debug] menu.

5= Executes the program step by stepNOte from the current PC position (Step in execution).

However, in the case of a function call, the program is stopped at the beginning of the function having been
called.

This item becomes invalid during execution of a program/[Build & Download] or while disconnecting from
the debug tool.

The function of this item is the same as that of [Step In] in the [Debug] menu.

= Executes the program step by stepNOte from the current PC position (Step over execution).

In the case of a function call by the CALL/CALLT/CALLF instruction, all the source lines/instructions in the
function are treated as one step and executed until the position where execution returns from the function
(step-by-step execution will continue until the same nest is formed as when the CALL /CALLT/CALLF
instruction has been executed).

In the case of an instruction other than CALL/CALLT/CALLF, operation is the same as when the
button is clicked.

This item becomes invalid during execution of a program/[Build & Download] or while disconnecting from
the debug tool.

The function of this item is the same as that of [Step Over] in the [Debug] menu.

c= Executes the program until execution returns from the current function (or returns to the calling
function)N°t (Return out execution).
This item becomes invalid during execution of a program/[Build & Download] or while disconnecting from
the debug tool.
The function of this item is the same as that of [Return Out] in the [Debug] menu.

Disconnects from the currently connected debug tool.
This item becomes invalid during execution of [Build & Download] or while disconnecting from the debug
tool.

Note Step execution can be carried out either in units of source lines or in units of instructions.
For details, see "2.7.3 Execute programs in steps".

(3) Panel display area
This area displays the various panels.
For details on the display content, see the sections describing the individual panels.

(4) Statusbar
Statusbar displays the following items of information.
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Figure A-2. Statusbar
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(a) Status message
This area displays the following messages and other information.
- A brief explanation of the selected menu item
- A message reporting that an invalid value has been input in the panel/dialog
- A message reporting that the specified character string has not been found as a result of a search using
the Find and Replace dialog box
- A statement of the cause of the break when a break has occurred (see "2.8 Stop Programs (Break)")

(b) Focus panel status information
This area displays status information on the panel currently having the focus.
Note that nothing is displayed here for a panel that has no status information.

(c) Running state
This area displays the state of the program with the following icons and character strings.
Note that nothing is displayed here when the debug tool is not connected.

State of Program Display Contents
Running IE RUN
Stopped [m]BREAK
In step execution IE STEP

(d) CPU status
This area displays CPU statuses of the debug tool. When there is the possibility that the CPU is in two or more
statuses, the corresponding display contents are displayed separated by "&".
Note that nothing is displayed here when the debug tool is not connected.

Debug Tool Display Contents CPU Status
IECUBE Halt In HALT mode
Stop In STOP mode
Wait In wait state
Reset In reset state
Pow Off Power not supplied to the target
MINICUBE2 Reset In reset state
E1/E20 i
EZ Emulator Pow Off Power not supplied to the target
Simulator Halt In HALT mode
Stop In STOP mode
Reset In reset state
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(e)

)

@

(h)

Current PC position
This area displays the current PC position with a hexadecimal value. When this area is clicked, the caret
moves to the current PC position on the Editor panel.
In addition, when the mouse pointer is placed over this area, a pop-up window appears to display the following
information.

- Current PC: Ox current PC value (source name#line countN°®€)
Note that nothing is displayed here when the debug tool is not connected.

Note "symbol name+offset value" is displayed when acquisition of information is impossible.

Remark "Running" is displayed in this area during execution of a program.
Note that if the real-time display update function is being performed, the current PC position
updates at the specified intervals.

Connection state
This area displays the current state of connection with the debug tool using the following icons and character
strings.

Connection State Display Contents

Connected =3 Debug tool name

Disconnected 517 DISCONNECTED

Run-Break Timer measurement result

This area displays the result of measurement by the Run-Break Timer event (the unit of value used differs
depending on the measurement amount). See "2.12.1 Measure execution time until stop of the execution".
Note that nothing is displayed here when the debug tool is not connected.

Condition Display Contents

Un-measuring Not measured

Under measurement Measuring

When a timer measurement overflow has OVERFLOW
occurred

Debug tool state [IECUBE][Simulator]

This area displays the current state of debug tool's functions using the following icons and character strings.
When a function is stopped, clicking the appropriate icon enables the state to be switched between "Use" and
"Not use"Note,

Note that nothing is displayed here when the debug tool is not connected.

Function Being Executed Stopped (Use) Not Use

T,
-
g,
-

Trace

@
[

Timer

TuL

LLL

ELL
L
L
L

Coverage

Note [IECUBE]
Switching is impossible because the trace function, the timer function and the coverage function are
always used (the icon for "Not use" is not displayed).
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[Simulator]

The result of switching will be reflected in the setting of the [Use trace function]/[Use timer function]/
[Use coverage function] property in the [Trace]/[Timer]/[Coverage] category on the [Debug Tool
Settings] tab of the Property panel.
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Project Tree panel

This panel is used to display the project components (microcontroller, build tool, debug tool, etc.) in a tree structure.
On this panel, you can select or change the debug tool to use.

Figure A-3. Project Tree Panel

[ Project Tree

[Toolbar] —| é @ 3
= _ﬁ sample (Projeck)®
BE P07SF1166 AD (Microcorkroler)
7| /ﬂ Pin Configurator (Design Toaol)
[ B;‘j Code Generatar (Design Toal)
Ay CATSKDR (Build Tool)
e FEKOR Simulator (Debug Tool)
:‘ Program Analvzer {Analyze Tool)
=- [ File
= ﬂ Build kool generated files
fj"_ﬂ sample. Imf
: 75'5! sample.map
(1) — i t‘.i sample. hex
L BYM sample.symn

F-8 ) Startup
'E:_;j main.c
=] :_ﬁ sub (Subproject)
: % uUPD7EF1166_AD (Microcontroller)
[+ ,,-B Pin Configurator {Design Tool)
+ b:,j Code Generatar (Design Toal)
A, CATEKOR (Build Tool)
e, FEKOR Sirmulakor (Debug Toal)
r: Program Analvzer (Analvze Tool)

&Y File

e
£

The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]
- [Context menu]

[How to open]

- From the [View] menu, select [Project Tree].
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[Description of each area]

(1) Project tree area
Project components are displayed in tree view with the following given node.

Node Description

78KOR Debug tool name (Debug tool) Debug tool name:

The debug tool (IECUBE, MINICUBE2(Serial), E1(Serial),
E20(Serial), EZ Emulator or Simulator) used in the project is dis-
played.

Simulator is selected by default.

Select the debug tool node to configure with the Property panel. If the Property panel is not being opened, double-
click the node to open the corresponding Property panel.

[Toolbar]

Sorts the category nodes and the file names into their name (character code) order.
Clicking repeatedly toggles the sort order between ascending and descending.

Indicates that the items are not being sorted into their name order (default).
%;j Indicates that the items are being sorted in descending order.
Indicates that the items are being sorted in ascending order.

Sorts the category nodes and the file names into their time-stamp order.

Clicking repeatedly toggles the sort order between ascending and descending.

Indicates that the items are not being sorted into their time-stamp order (default).

—

Ly Indicates that the items are being sorted in descending order.
@f Indicates that the items are being sorted in ascending order.

Sorts the category nodes and the file names into the order specified by user.

Indicates that the items are not being sorted by user.

o] o]

Indicates that the items are being sorted by user (default).
You can arbitrarily customize the order of the items by dragging and dropping them.
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[Context menu]

Using Debug Tool The following cascade menus are displayed to select the debug tool to use.
78KOR IECUBE Uses IECUBE as the debug tool.
78KOR MINICUBE2(Serial) Uses MINICUBE?2 as the debug tool.
78KOR E1(Serial) Uses E1 with serial communication method as the debug tool.
78KOR E20(Serial) Uses E20 with serial communication method as the debug tool.
78KOR EZ Emulator Uses EZ Emulator with an evaluation kit and so on.
78KOR Simulator Uses Simulator as the debug tool.
Property Displays the selected category node's property in the Property panel.
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Property panel

This panel is used to display and set the debug tool operation environment that is selected in the Project Tree panel.
Figure A-4. Property Panel (When IECUBE Is Selected)

Property
(1)—[ S4 78KOR IEGUBE Property
B Internal ROM/RAM

Size of internal ROMIEBywtes] 266
Size of internal RAM[Bytes] 16324
E Clock
2) — Main clock source Generate by emulator
Main clock frequency [MHz] 400
Sub clock source Generate by emulator
Sub clock frequency [kHz) 32768
E Gonnectionwith Tareet Board
Connecting with target board Mo
Gonnecting with target board
3)— [ 5et "MNo" if no tareet board is connected to IECUBE, and set "es” if 2 target board iz
connected,

Flash Self . [ DataFlas.. / Downloa.. ( Hook Tra.. /=

This section describes the following.
- [How to open]
- [Description of each area]
- [[Edit] menu (Property panel-dedicated items)]
- [Context menu]

[How to open]

- On the Project Tree panel, select the [78KOR Debug tool name (Debug Tool)] node to use, and then select [Property]
from the [View] menu or the context menu.
- On the Project Tree panel, double-click the [78KOR Debug tool name (Debug Tool)] node to use.

Remark If this panel has been opened, the detailed information on the debug tool is displayed by selecting the
[78KOR Debug tool name (Debug Tool)] node on the Project Tree panel.

[Description of each area]

(1) Selected node area
In this area, the name of the selected debug tool on the Project Tree panel is displayed.

(2) Detailed information display/change area
In this area, the detailed information on the debug tool that is selected in Project Tree panel is displayed by
category in the list. Also, you can directly change its settings.
The [E mark is indicates all the items in the category are expanded. The mark indicates all the items are
shrink. You can expand/shrink the items by clicking these marks or double-clicking the category name.
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Note that only the hexadecimal number is allowed in the text box if the mark is displayed in the property
configuration area.

For details on the information/how to setup in the category and property items contained in it, see the section
explaining the corresponding tab.

(3) Property description area
In this area, brief description of the categories and properties selected in the detailed information display/change
area is displayed.

(4) Tab selection area
Categories for the display of the detailed information are changed when each tab is selected.
In this panel, following tabs are contained (see the section explaining each tab for details on the display/setting on
the tab).

- [Connect Settings] tab

- [Debug Tool Settings] tab

- [Flash Self Emulation Settings] tab [IECUBE]
- [DataFlash Emulation Settings] tab [[ECUBE]
- [Download File Settings] tab

- [Hook Transaction Settings] tab

[[Edit] menu (Property panel-dedicated items)]

Undo Undoes the latest property value editing being done.

Cut Deletes the selected character string(s) and copies them to the clipboard while editing the property
value.

Copy Copies the contents of the selected range to the clipboard as character string(s).

Paste Pastes the contents of the clipboard to the property value while editing the property value.

Delete Deletes the selected character string(s) while editing the property value.

Select All Selects all the character strings in the selected property while editing the property value.

[Context menu]

[While not editing the property value]

Reset to Default Restores the selected setting of the property item to default value.
Reset All to Default Restores all the selected settings of the property items on the tab to default value.
R20UT0732EJ0100 Rev.1.00 RENESANAS Page 168 of 517

Oct 01, 2011



CubeSuite+ V1.01.00 APPENDIX A WINDOW REFERENCE

[While editing the property value]

Undo Undoes the latest property value editing being done.
Cut Deletes the selected character string(s) and copies them to the clipboard while editing the property
value.

Copy Copies the contents of the selected range to the clipboard as character string(s).

Paste Pastes the contents of the clipboard to the property value while editing the property value.

Delete Deletes the selected character string(s) while editing the property value.

Select All Selects all the character strings in the selected property while editing the property value.
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[Connect Settings] tab

This tab is used to display the detailed information categorized by the following and the configuration can be changed.

(1) [Internal ROM/RAM]

(2) [Clock]

(3) [Connection with Target Board] (except [Simulator])
(4) [Flash] [MINICUBE2][E1][E20][EZ Emulator]

(5) [Configuration] [Simulator]

Figure A-5. Property Panel: [Connect Settings] Tab [IECUBE]

Property
Sul 79KOR IECUBE Property
(1) —p§ & Internal ROM/RAM

Size of internal ROM[KBytes] 266
Size of internal RAM[Bytes] 163594
() —pE Clock
Main clock zource Generate by emulator
Mair clock frequency [MHz] 400
Sub clock source Generate by emulator
Sub clock frequency[kHz] 32768
() —» B Gonnection with Tareet Board
Cionnecting with tareet board Mo
Internal ROM/RAM

v/ DEbUG T.. /| Flash Self.. [ DataFlas.. /| Downloa.. 4 Hook Tra.. /=

el

Figure A-6. Property Panel: [Connect Settings] Tab [MINICUBE2][E20][EZ Emulator]

Property

Sl JBKOR XAXAY Property
(1) —p§E Internal ROM/RAM

@ —plE Clock

Mair clock frequency [MHz] Using internal clock
Sub clock frequencykHz] Using internal clock
Monitor clock Swatem

3) —p A Connection with Tareet Board

Communication methad 2 line type (TOOLO+TOOLT )
(4) —» = Flazh
Security ID [#e=] FFFFFFFFFFFFFFFFFFFF
Permit flazh programming
Ilze wide voltage mode
Eraze flazh ROM when starting

Internal ROM/RAM

\ {Connect Setti... | { Debug ToolSetti.. | Dowrload Fle .. | Hook Transactio.. | =
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@)

@)

@)

®)

Figure A-7. Property Panel: [Connect Settings] Tab [E1]

Property
SR TBKOR E165erial) Property
= Internal ROM/RAM

B Glock
Main clock frequency [MHz] IUzing internal clock
Sub clock frequency [kHz] Using internal clock
Monitor clock Svztem

B CGonnection with Tareet Board
Communication method 2 line type (TOOLO+TOOLT)
Power target fram the emulator (A 200m A2 M

E Flash
Security 1D FFFFFFFFFFFFFFFFFFFF
Permit flazh programming Yes
Ilze wide voltage mode Yes
Eraze flazh ROM when starting Mo

Internal ROM/RAM

\ iConnect Setti...  { Debug ToolSetti.. | Download File S... /| Hook Transactio...

Figure A-8. Property Panel: [Connect Settings] Tab [Simulator]

Property
Sul 7BKOR Simulator Property

B Internal ROM/RAM
Size of internal ROM[KBytes] 266
Size of internal RAM[Bytes] 16384
B Clock
Mair clock frequency [MHz] 400
Sub clock frequency[kHz] 32768
Select Timer/Trace clock frequency CPU clock frequency

E Gonfiguration
=& simulator configuration file

Internal ROM/RAM

\ [Connect Setti...} | Debug ToolSetti.. | Download Fle 5., | Hook Transactio... /' =
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[Description of each category]

(1) [Internal ROM/RAM]
The detailed information on internal ROM/RAM is displayed and its configuration can be changed.

Caution  You should be careful not to overlap the area with other memory mapping area.

Size of internal Display and change the internal ROM size to emulate (simulate).
ROMI[KBytes]

Default Internal ROM size of the selected microcontroller

Modifying | [IECUBE][Simulator]
Select from the drop-down list.
[MINICUBE2][E1][E20][EZ Emulator]

Changes not allowed

Available | 8, 16, 24, 32, 48, 64, 96, 128, 192, 256, 320, 384, 448, 512 (unit: Kbytes)

values
Size of internal Display and change the internal RAM size to emulate (simulate).
RAM[Bytes] . .
Default Internal RAM size of the selected microcontroller
Modifying | [IECUBE][Simulator]
Select from the drop-down list.
[MINICUBE2][E1][E20][EZ Emulator]
Changes not allowed
Available | Depends on the selected microcontroller.
values
Size of DataFlash Display the size of the data flash memory area of the selected microcontroller.
memory[KBytes] ) )
Default Data flash memory size of the selected microcontroller

(except [Simulator])

Modifying | Changes not allowed

(2) [Clock]
The detailed information on clocks is displayed and its configuration can be changed.

Main clock source Specify the main clock source to input to the CPU.
[IECUBE]

Default Generate by emulator

Modifying | Select from the drop-down list.

Note that changes can be made only while disconnecting from the debug tool.

Available | Generate by emulator | Uses a clock generated inside IECUBE.
values )
External Uses a main clock (square wave) of the target system.
Clock socket Uses a clock of the transmitter on the clock socket.
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Main clock frequency Specify the main clock frequency in MHz unit.

[MHz] [IECUBE]
This property appears only when the [Main clock source] property is set to [Generate by
emulator].
Default [IECUBE][Simulator]

4.00
[MINICUBE2][E1][E20][EZ Emulator]

Using internal clock

Modifying | Select from the drop-down list or directly enter from the keyboard.

Available | [IECUBE]
values - Either one of the following from the drop-down listN°t 1

2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00, 16.00,
20.00 (unit: MHz)

[MINICUBE2][E1][E20][EZ Emulator]N°t 2
- Either one of the following from the drop-down list

Using internal clock, 2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38,
10.00, 12.00, 16.00, 20.00 (unit: MHz)

- Directly enter the numbers ranged below
0.001 to 99.999 (unit: MHz)
[Simulator]
- Either one of the following from the drop-down list

2.00, 3.00, 3.57, 4.00, 4.19, 4.91, 5.00, 6.00, 8.00, 8.38, 10.00, 12.00, 16.00,
20.00 (unit: MHz)

- Directly enter the numbers ranged below
0.001 to 99.999 (unit: MHz)

Sub clock source Specify the sub clock source to input to the CPU and peripheral microcontrollers.
[IECUBE]

Default Generate by emulator

Modifying | Select from the drop-down list.

Note that changes can be made only while disconnecting from the debug tool.

Available | Generate by emulator | Uses a clock generated inside IECUBE.
values

External Uses a main clock (square wave) of the target system.
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Sub clock
frequency[kHz]

Specify the sub clock frequency in kHz unit.

[IECUBE]
This property appears only when the [Sub clock source] property is set to [Generate by
emulator].

Default [IECUBE][Simulator]

32.768
[MINICUBE2][E1][E20][EZ Emulator]

Using internal clock

Modifying | Select from the drop-down list or directly enter from the keyboard.
Available [IECUBE]
values

32.768 or 38.40 (unit: kHz)
[MINICUBEZ2][E1][E20][EZ Emulator]Note 3
- Either one of the following from the drop-down list
Using internal clock, 32.768, 38.40 (unit: kHz)
- Directly enter the numbers ranged below
0.001 to 99.999 (unit: kHz)
[Simulator]
- Either one of the following from the drop-down list
32.768 or 38.40 (unit: kHz)
- Directly enter the numbers ranged below
0.001 to 99.999 (unit: kHz)

Monitor clock

[E1][E20]
[EZ Emulator]

Specify a clock for monitor programs to operate while the program is stopped.

Default System

Modifying | Select from the drop-down list.

Available | System Operates with main clock.

values . o
User Operates with the clock that the program specified.

Select Timer/Trace
clock frequency

[Simulator]

Specify the clock frequency for using timer/trace function.

Default CPU clock frequency

Modifying | Select from the drop-down list.

Available | CPU clock frequency Uses the CPU clock frequency.

values Specify clock Specifies an arbitrary frequency (property items to specify
frequency become valid in the lower area).

Unit of Timer/Trace
clock frequency

Specify the unit of the clock frequency for timer/trace.

This property appears only when the [Select Timer/Trace clock frequency] property is set to

[Simulator] [Specify clock frequency].
Default MHz
Modifying | Select from the drop-down list.
Available | MHz The unit of the frequency is in MHz.
values . .
KHz The unit of the frequency is in kHz.
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Timer/Trace clock
frequency

[Simulator]

The operation of this property differs depending on the specification with the [Select Timer/Trace
clock frequency] property.
- When [Specify clock frequency] is specified
Specify the clock frequency for timer/trace.
- When [CPU clock frequency] is specified, displays the following (changes not allowed)
While disconnecting from the debug tool: [---_---]
While connecting to the debug tool: [CPU clock frequency]

Default 4.00

Modifying | Directly enter from the keyboard.
Available 1 kHz to 99.999 MHz

values

Unit is depending on the specification with the [Unit of Timer/Trace clock frequency]
property.

Notes 1. You can also select the frequency greater than 20.00 MHz, depending on the selected microcontroller.
2. When using X1/X2 oscillation, specify the clock frequency.
When using an external clock oscillation with the embedded PLL circuit, specify the frequency of the
transmitter/resonator (the frequency before the setting of the PLL clock).
3. When using an external sub clock oscillation (e.g. 78KOR/Fx3), specify the frequency adjusted via

LIOTRM.

(3) [Connection with Target Board] (except [Simulator])
The detailed information on the connection to the target board is displayed and its configuration can be changed.

Connecting with target

Specify if the target board is connected to IECUBE or not.

method
[MINICUBEZ2]
[E1][E20]

[EZ Emulator]

board
Default No
[IECUBE]
Modifying | Select from the drop-down list.
Note that changes can be made only while disconnecting from the debug tool.
Available Yes Target board is connected.
values )
No Target board is not connected.
Communication Specify the communication method for the emulator to communicate in serial mode with

microcontrollers on the target system.

Default 2 line type (TOOLO+TOOL1)
Modifying | Select from the drop-down list.
Note that changes can be made only while disconnecting from the debug tool.
Available | 1line type (TOOLO) | The communication method is to use 1 line type
values (TOOLO)Note,
2 line type The communication method is to use 2 line type
(TOOL0O+TOOL1) (TOOLO+TOOL1).

Power target from the
emulator (MAX 200mA)

Specify whether to supply power to the target system from E1.

Default No
[E1]

Modifying | Select from the drop-down list.
Note that changes can be made only while disconnecting from the debug tool.

Available | Yes Supplies power to the target system.

values
No Does not supply power to the target system.
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Supply voltage
[E1]

Specify the power voltage supplied to the target system.

This property appears only when the [Power target from the emulator (MAX 200mA)] property is

set to [Yes].
Default 3.3v
Modifying | Select from the drop-down list.

Note that changes can be made only while disconnecting from the debug tool.

Available
values

3.3V, 5.0V

Note If the [Access by stopping execution] property in the [Access Memory While Running] category has been set

to [Yes], then selecting [1 line type (TOOLO)] for this property will greatly slow the debugging tool's

response speed.

(4) [Flash] [MINICUBEZ2][E1][E20][EZ Emulator]
The detailed information on the flash memory writing is displayed and its configuration can be changed.

Security ID

Specify a security ID for reading codes in the internal ROM or internal flash memory

This property appears only when the selected microcontroller supports the ROM security
function (security ID) for flash memory.

Note

Default

FFFFFFFFFFFFFFFFFFFF

Modifying

Directly enter from the keyboard.

Note that changes can be made only while disconnecting from the debug tool.

Available
values

20 digits hexadecimal number (10 bytes)

Permit flash
programming

Specify whether to enable flash rewrite.

Default Yes

Modifying | Select from the drop-down list.

Available Yes Enables flash rewrite.

values ) .
No Disables flash rewrite.

The flash memory area cannot be rewritten at all from the debug tool.

Use wide voltage mode

Specify whether to rewrite the flash memory with the wide voltage mode.

This property appears only when the selected microcontroller supports the wide voltage mode
for the flash memory rewriting.

Default Yes
Modifying | Select from the drop-down list.
Note that changes can be made only while disconnecting from the debug tool.
Available Yes Rewrites the flash memory with the wide voltage mode.
values . .
No Rewrites the flash memory with the normal mode.
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Erase flash ROM when | Specify whether to erase flash ROM when connecting to the debug tool.
starting

Default No

Modifying | Select from the drop-down list.

Note that changes can be made only while disconnecting from the debug tool.

Available | Yes Erases the flash ROM when connecting to the debug tool.

values Note that after connecting to the debug tool, this property automatically
selects [No].

No Does not erase flash ROM when connecting to the debug tool.

Note For details on the on-chip debug security ID, see User's Manual of the emulator.

(5) [Configuration] [Simulator]
The detailed information when customizing the simulator is displayed and its configuration can be changed.

Use simulator Specify whether to use the simulator configuration file to perform user customization (adding of
configuration file user models) of the simulator.
Default No

Modifying | Select from the drop-down list.

Available | Yes Uses the simulator configuration file.
values

No Does not use the simulator configuration file.

Simulator configuration | Specify the simulator configuration file to be use.

file This property appears only when the [Use simulator configuration file] property is set to [Yes].

Default Blank

Modifying | Directly enter from the keyboard, or specify with the Select Simulator Configuration
File dialog box [Simulator] opened by clicking the [...] button.

Note that changes can be made only while disconnecting from the debug tool.
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[Debug Tool Settings] tab

This tab is used to display the detailed information categorized by the following and the configuration can be changed.

1)
&)

[Memory]

[Access Memory While Running]
(3) [Set Event While Running] [IECUBE]
(4) [Break]

(5) [Fail-safe Break] [IECUBE]
(6) [Trace] [[ECUBE][Simulator]

(7) [Timer] [IECUBE][Simulator]

(8) [Coverage] [IECUBE][Simulator]

(9) [Mask for Input Signal] (except [Simulator])
(10) [Simulator GUI] [Simulator]

Figure A-9. Property Panel: [Debug Tool Settings] Tab [IECUBE]
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Figure A-10. Property Panel: [Debug Tool Settings] Tab [MINICUBEZ2][E1][E20][EZ Emulator]
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Figure A-11. Property Panel: [Debug Tool Settings] Tab [Simulator]
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[Description of each category]

(1) [Memory]

The detailed information on memories is displayed and its configuration can be changed.
For details on memory types that are displayed, see the "Memory Mapping dialog box".

Memory mappings

Current memory mapping status is displayed by the types of memory arealNo®e,

Default [Total number of the memory mapping types]

Modifying | Specify with the Memory Mapping dialog box.

The Memory Mapping dialog box is opened when clicking the [...] button that
appears at right by selecting the mapping value (you cannot change the mapping
value on this panel).

Display Displays the memory mapping status by the types of memory area.

Contents | The following detailed information is displayed by clicking the "+" mark of each
memory type.

- Memory type

- Start address

- End address

- Access width[bits]

Verify on writing to
memory

(except [Simulator])

Specify whether to perform a verify check when the memory value is initialized.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Executes the verify check.
values

No Does not execute the verify check.

Note The type is of the memory mapping area registered in the device file.

(2) [Access Memory While Running]
The detailed information on memory accesses while executing a program (real-time display update function: see
"(4) Display/modify the memory contents during program execution") is displayed and its configuration can be

changed.

Access by stopping
execution

(except [Simulator])

[IECUBE]
Specify whether to allow access to the memory area where cannot be accessed while
executing a program (target memory area/SFR area/CPU registers).
[MINICUBE2][E1][E20][EZ Emulator]

Specify whether to allow access to the memory area while executing a programN°€,

Default No

Modifying | Select from the drop-down list.

Available | Yes Temporary stops execution and read/write.
values ) .
No Does not access to the memory during program execution.
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Clock for 1 line type Specify a clock for the 1 line type RAM monitor to operate.

RAM monitor This property appears only when the [Communication method] property in the [Connection with
[MINICUBEZ2] Target Board] (except [Simulator]) category is set to [1 line type (TOOLO)], and the [Access by
[E1][E20] stopping execution] property is set to [Yes].

[EZ Emulator] Default Internal clock

Modifying | Select from the drop-down list.

Available | Internal Operates the 1 line type RAM monitor on the specification of the
values clock properties below ([Clock frequency[MHZz] for 1 line type RAM monitor]/
[CKC register value for 1 line type RAM monitor] property).

External | Operates the 1 line type RAM monitor on the specification of the
clock properties below ([Clock frequency[MHZz] for 1 line type RAM monitor]/
[CKC register value for 1 line type RAM monitor] property).

Sub Operates the 1 line type RAM monitor on the clock frequency specified
clock with the [Sub clock frequency[kHz]] property in the [Clock] category on
the [Connect Settings] tab.

Clock frequency[MHz] Specify the frequency of the internal clock or external clock after the setting of PLL for the 1 line

for 1 line type RAM type RAM monitor to operate.

monitor This property appears only when the [Clock for 1 line type RAM monitor] property is set to
[MINICUBEZ2] [Internal clock]/[External clock].

[E1][E20]

Default 8.00

[EZ Emulator]
Modifying | Select from the drop-down list or directly enter from the keyboard.

Note that changes cannot be made when the selected microcontroller is 78KOR/

Kx3.
Available - Either one of the following from the drop-down list
values 1.00, 4.00, 8.00, 20.00 (unit: MHz)

- Directly enter the numbers ranged below
0.001 to 99.999 (unit: MHz)

CKC register value for | Specify the value of the CKC register for the 1 line type RAM monitor to operate.

1 line type RAM This property appears only when the [Clock for 1 line type RAM monitor] property is set to
monitor [Internal clock].
[MINICUBEZ2]
Default 9
[E1][E20]

[EZ Emulator] Modifying | Directly enter from the keyboard.

Available 0x0 to OXFF in hexadecimal number
values

Update display during Specify whether to update the display in the Watch panel/Memory panel during a program
the execution execution.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Updates the display during program execution.
values No Does not update the display during program execution.
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Display update
interval[ms]

Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel
display while executing a program.
This property appears only when the [Update display during the execution] ] property is set to

[Yes].

Default 500

Modifying | Directly enter from the keyboard.

Available | Integer number between 100 and 65500 (rounding up the fractions less than 100
values ms).

Note [MINICUBEZ2][E1][E20][EZ Emulator]
When [1 line type (TOOLO)] is specified with the [Communication method] property in the [Connection with
Target Board] (except [Simulator]) category, if this property is set to [Yes], the debug tool's response speed

will be greatly slow.

(3) [Set Event While Running] [IECUBE]
The detailed information on the function of the event setting during program execution is displayed and its
configuration can be changed.

Set event by stopping
execution momentarily

Specify whether to forcibly pause the execution for events that cannot be set while executing the

program.

For details on the event types that are affected by this property, see "(2) Event types that can be
set and deleted during execution".

Default No
Modifying | Select from the drop-down list.
Available Yes Sets these events by stopping the program execution momentarily.
values ) .
No Does not allow to set these events during program execution.

(4) [Break]

The detailed information on break functions is displayed and its configuration can be changed.

First using type of
breakpoint

(except [Simulator])

Specify the type of the breakpoint to use with priority when setting it at the source line or the
execution address with a one click operation of the mouse in the Editor panel/Disassemble

panel.

Default Software break

Modifying | Select from the drop-down list.

Available | Software break Sets software breakpoint with priority.

values . . L
Hardware break Sets hardware breakpoint with priority.

Stop emulation of timer
group when stopping

(except [Simulator])

Specify whether to terminate the peripheral emulation of timers while stopping the program

execution.
Default No
Modifying | Select from the drop-down list.
Available | Yes Terminates the peripheral emulation of timersNo®© 1,
values . . . .
No Does not terminate the peripheral emulation of timers.
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Stop emulation of Specify whether to terminate the peripheral emulation of serials while stopping the program
serial group when execution.
stoppin

pping Default No

(except [Simulator])

Modifying | Select from the drop-down list.

Available | Yes Terminates the peripheral emulation of serials.
values . . . .
No Does not terminate the peripheral emulation of serials.
Use open break Specify whether to use the open break function.
function This property appears only when the selected microcontroller supports the open break function.
[IECUBE] -
Default Depends on the selected microcontroller.

Modifying | Select from the drop-down list.

Available | Yes(Hi-2) The open break target pin becomes the Hi-Z state after the
values CPU is stopped.

No(Output signal) The open break target pin outputs the signal even after the
CPU is stopped.

Execute instruction at Specify the timing to stop the program execution by breakpoints either after or before the
breakpoint when break | execution of the instruction at the breakpoint.

[Simulator] Default No

Modifying | Select from the drop-down list.

Available | Yes Breaks after executing the instructionNot 2,

values

No Breaks before executing the instruction.

Notes 1. [MINICUBEZ2][E1][E20][EZ Emulator]
In the case of the selected microcontroller that provides the open break function, when this property is
set to [Yes], the open break target pin becomes the Hi-Z state after the CPU is stopped (when this
property is set to [No], the open break target pin outputs the signal even after the CPU is stopped).
2. When [Yes] is selected, all of action events currently being set are handled as Hardware Break events
(see "2.14 Set an Action into Programs").

(5) [Fail-safe Break] [IECUBE]
The detailed information on fail-safe break functions is displayed and its configuration can be changed.

Stop when fetched Specify whether to stop the execution right after fetching from the fetch protected area.
from fetch protected

Default Yes
area

Modifying | Select from the drop-down list.

Available Yes Stops right after fetching.

values )

No Does not stop even after fetching.

Stop when wrote to Specify whether to stop the execution right after writing to the write protected area.
write protected area

Default Yes

Modifying | Select from the drop-down list.

Available Yes Stops right after writing.
values .
No Does not stop even after writing.
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Stop when read from
read protected SFR

Specify whether to stop the execution right after reading from the read protected SFR.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after reading.

values )
No Does not stop even after reading.

Stop when wrote to
write protected SFR

Specify whether to stop the execution right after writing to the write protected SFR.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after writing.

values "
No Does not stop even after writing.

Stop when overflowed

Specify whether to stop the execution right after the user stack overflow occurs.

user stack
Default No
Modifying | Select from the drop-down list.
Available | Yes Stops right after the occurrence.
values No Does not stop even after the occurrence.
User stack top address | Specify the top address of the user stack.
Default @STEND
Modifying | Directly enter from the keyboard.
Available | Address expression from O to the "end address of the address space".
values

Stop when
underflowed user stack

Specify whether to stop the execution right after the user stack underflow occurs.

Default No
Modifying | Select from the drop-down list.
Available | Yes Stops right after the occurrence.
values No Does not stop even after the occurrence.
User stack bottom Specify the bottom address of the user stack.
address Default @STBEG
Modifying | Directly enter from the keyboard.
Available | Address expression from O to the "end address of the address space".
values

Stop when operated
uninitialized stack
pointer

Specify whether to stop the execution right after the operation of the stack pointer that is not

initialized.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after the operation.

values ;
No Does not stop even after the operation.
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Stop when read from
uninitialized RAM

Specify whether to stop the execution right after reading from the RAM that is not initialized.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after reading.

values )
No Does not stop even after reading.

Stop when accessed to
non-mapping area

Specify whether to stop the execution right after accessing to the areas where are not memory
mapped in the [Memory Mappings] property in the [Memory] category.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after accessing.

values )
No Does not stop even after accessing.

Stop when word miss-
align accessed

Specify whether to stop the execution right after accessing to the odd number address by the

word width.

Default Yes

Modifying | Select from the drop-down list.

Available | Yes Stops right after accessing.

values )
No Does not stop even after accessing.

Stop when received fail
safe from peripheral

Specify whether to stop the execution right after the fail safe from the peripheral occurs.

Default Yes
Modifying | Select from the drop-down list.
Available | Yes Stops right after the occurrence.
values
No Does not stop even after the occurrence.

Stop when occurred
flash illegal

Specify whether to stop the execution right after the flash illegal occurs.

Default Yes
Modifying | Select from the drop-down list.
Available | Yes Stops right after the occurrence.
values
No Does not stop even after the occurrence.

(6) [Trace] [IECUBE][Simulator]
The detailed information on trace functions is displayed and its configuration can be changed.

Use trace function
[Simulator]

Specify whether to use the trace functionN°® 1,
Default No
Modifying | Select from the drop-down list.
Available Yes Uses trace functions.
values -
No Does not use trace functions.
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Clear trace memory Specify whether to clear the trace memory before executing.
before running
Default Yes
Modifying | Select from the drop-down list.
Available Yes Clears the trace memory.
values
No Does not clear the trace memory.
Operation after trace Specify the operation after the trace memory is full with the collected trace data.
memory is full i
Default Non stop and overwrite to trace memory
Modifying | Select from the drop-down list.
Available Non stop and overwrite Continues overwriting the older trace data after the
values to trace memory trace memory is full.
Stop trace Stops writing the trace data after the trace memory is
full (the program execution will not be stopped).
Stop Stops writing the trace data after the trace memory is
full and the program execution will be stopped.
Rate of frequency Specify the frequency division ratio of the counter to be used for time tag display.
division of trace time )
Default 1/1(17ns/1.2min)
tag
[IECUBE] Modifying | Select from the drop-down list.
Available 1/1(17ns/1.2min), 1/2(33ns/2.4min), 1/4(67ns/4.8min),
values 1/8(133ns/9.5min), 1/16(267ns/19.1min), 1/32(533ns/38.2min),
1/64(1067ns/1.3h), 1/128(2133ns/2.5h), 1/256(4267nse5.1h),
1/512(8533ns/10.2h), 1/1024(17067ns/20.4h)
(Values in "()" indicate the resolution, and the maximum measurement time when using
a external clock of 60 MHz).

Accumulate trace time | Specify whether to display the accumulated tracing time in the Trace panel [[ECUBE][Simulator].

[Simulator] Default No

Modifying | Select from the drop-down list.

Available Yes Displays the accumulated tracing time.

values ) ) o .

No Displays the trace time with differential value.

Trace memory Specify the memory size for storing the trace data by the trace frame numbersN°t 2,
size[frames]

Default 4K

[Simulator]

Modifying | Select from the drop-down list.

Available 4K, 8K, 12K, 16K, 20K, 24K, 28K, 32K, 36K, 40K, 44K, 48K,
values 52K, 56K, 60K, 64K, 128K, 192K, 256K, 320K, 384K, 448K, 512K, 576K,
640K, 704K, 768K, 832K, 896K, 960K, 1M, 2M, 3M

Notes 1. This property is automatically set to [Yes] when selecting [Start Tracing]/[Stop Tracing] from the context
menu in the Editor panel/Disassemble panel.
2. The trace frame is a unit for the trace data. Each fetch/write/read uses one trace frame.
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(7) [Timer] [IECUBE][Simulator]
The detailed information on timer functions is displayed and its configuration can be changed.

Rate of frequency
division of timer

[IECUBE]

Specify the frequency division ratio of the timer counter (60 MHz) used for timer

measurementNOt,

Default 1/1(17ns/1.2min) (Resolution/maximum measurement time are displayed in "()").

Modifying | Select from the drop-down list.

Available 1/1(17ns/1.2min), 1/2(33ns/2.4min), 1/4(67ns/4.8min),

values 1/8(133ns/9.5min), 1/16(267ns/19.1min), 1/32(533ns/38.2min),
1/64(1067ns/1.3h), 1/128(2133ns/2.5h), 1/256(4267ns/5.1h),

1/512(8533ns/10.2h),  1/1024(17067ns/20.4h),  1/2048(34133ns/40.7h)

Use timer function

[Simulator]

Specify whether to use the timer function.

Default No
Modifying | Select from the drop-down list.
Available Yes Uses timer functions.
values . .
No Does not use timer functions.

Note It is not possible to divide the timer counter for the Run-Break time.

(8) [Coverage] [IECUBE][Simulator]
The detailed information on coverage functions is displayed and its configuration can be changed.

Use coverage function

[Simulator]

Specify whether to use the coverage function.

Default No
Modifying | Select from the drop-down list.
Available | Yes Use coverage functions
values )
No Does not use coverage functions

Reuse coverage result

Specify whether to load/save the coverage measurement result when connecting to or
disconnecting from the debug tool.

[Simulator]

This property appears only when the [Use coverage function] property is set to [Yes].

Default No
Modifying | Select from the drop-down list.
Available | Yes Loads/saves the coverage measurement result.
values
No Does not load/save the coverage measurement result.

(9) [Mask for Input Signal] (except [Simulator])
The detailed information on the masking input signal is displayed and its configuration can be changed.

Mask WAIT signal
[IECUBE]

Specify whether to mask WAIT signal to prevent the signal input to emulators.

Default NoNote
Modifying | Select from the drop-down list.
Available Yes Masks WAIT signal.
values )
No Does not mask WAIT signal.
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Mask TARGET RESET
signal

Specify whether to mask TARGET RESET signal to prevent the signal input to emulators.

Default NoNote
Modifying | Select from the drop-down list.
Available | Yes Masks TARGET RESET signal.
values )
No Does not mask TARGET RESET signal.

Mask INTERNAL
RESET signal

Specify whether to mask INTERNAL RESET signal to prevent the signal input to emulators.

Default No
Modifying | Select from the drop-down list.
Available | Yes Masks INTERNAL RESET signal.
values )
No Does not mask INTERNAL RESET signal.

Mask NMI signal
[IECUBE]

Specify whether to mask NMI signal to prevent the signal input to emulators.

Default No
Modifying | Select from the drop-down list.
Available | Yes Masks NMI signal.
values )
No Does not mask NMI signal.

Note [IECUBE]

When the [Connecting with target board] property in the [Connection with Target Board] (except [Simulator])
category on the [Connect Settings] tab is set to [No], this property is fixed to [Yes] automatically after
connecting to the debug tool (changes not allowed).

(10)[Simulator GUI] [Simulator]
The detailed information on the Simulator GUI is displayed and its configuration can be changed.

Caution  After connecting to the debug tool, all the properties in this category will become invalid when a
microcontroller whose Simulator does not support peripheral function simulations (instruction

simulation version) is selected.

Display Simulator GUI

Specify whether to display the Simulator GUI window to use the Simulator GUI.

Default Yes
Modifying | Select from the drop-down list.
Available | Yes Uses the function of the Simulator GUI.
values . .
No Does not use the function of the Simulator GUI.

Display Simulator GUI
on top of other
windows

Specify whether to display the Simulator GUI window in the forefront when program execution

starts.

This property appears only when the [Display Simulator GUI] property is set to [Yes].

Default Yes
Modifying | Select from the drop-down list.
Available | Yes Displays it in the forefront.
values . L
No Does not display it in the forefront.

R20UT0732EJ0100 Rev.1.00

Oct 01, 2011

RENESAS Page 188 of 517



CubeSuite+ V1.01.00 APPENDIX A WINDOW REFERENCE

[Flash Self Emulation Settings] tab [IECUBE]

This tab is used to display the detailed information categorized by the following and the configuration can be changed.
Note that this tab appears only when the selected microcontroller incorporates the flash memory.

(1) [Macro Service Error]
(2) [Security Flag Emulation]

Figure A-12. Property Panel: [Flash Self Emulation Settings] Tab

Property

Sul 78KOR IECUBE Property

(1) —» & Macro Service Eror
Gienerate errar
Flazh =elf ztart block
Flazh =elf end block,

(2) —» 3 Security Flag Emulation
Dizable flazh ROM eraze
Dizable block erasze
Dizable program
Dizable boot block cluster reprogram

Macro Service Ermor

“Connect. | Debug T.. ) [Flash §... DataFlas.. /| Dowrloa. | Hook Tra. ) =

[Description of each category]

(1) [Macro Service Error]
The detailed information on the flash macro service is displayed and its configuration can be changed.

Generate error Specify the error to generate in the flash macro service to emulate.

Default None

Modifying | Select from the drop-down list.

Available None

values
Generate FlashBlockErase Error (Erase)

Generate FlashBlockBlankCheck Error (Blank Check)

Generate FlashWordWrite / EEPROM_Write Error (Write)

Generate EEPROM_Write Error (Blank Check)

Generate EEPROM_Write Error (Verify)

Generate FlashBlockVerify Error (Verify)

Generate FlashSetInfo Error (Erase)

Generate FlashSetInfo Error (Write)

Generate FlashSetInfo Error (Verify)
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Address for error Specify the error to generate in the flash macro service to emulate.
This property appears only when the [Generate error] property is set to the following.
- Generate FlashBlockErase Error (Erase)

- Generate FlashBlockBlankCheck Error (Blank Check)

- Generate FlashWordWrite / EEPROM_Write Error (Write)

- Generate EEPROM_Write Error (Blank Check)

- Generate EEPROM_Write Error (Verify)

- Generate FlashBlockVerify Error (Verify)

Default 0

Modifying | Directly enter from the keyboard.

Available | Address expression of 0x0 to OXFFFFF

values
Flash self start block Specify the start block of the area that can be written to and erased by flash self programming.
Default 0

Modifying | Directly enter from the keyboard.

Available 0x0 to OXFFFF in hexadecimal number
values

Flash self end block Specify the end block of the area that can be written to and erased by flash self programming.

Default FFFF

Modifying | Directly enter from the keyboard.

Available 0x0 to OXFFFF in hexadecimal number
values

(2) [Security Flag Emulation]
The detailed information on the security flag emulation function is displayed and its configuration can be changed.

Disable flash ROM Specify whether to emulate to disable flash ROM erase.
erase

Default No

Modifying | Select from the drop-down list.

Available | Yes Emulates to disable flash ROM erase.
values :
No Does not emulate to disable flash ROM erase.
Disable block erase Specify whether to emulate to disable block erase.
Default No

Modifying | Select from the drop-down list.

Available | Yes Emulates to disable block erase.

values No Does not emulate to disable block erase.
Disable program Specify whether to emulate to disable writing.

Default No

Modifying | Select from the drop-down list.

Available | Yes Emulates to disable writing.
values . "
No Does not emulate to disable writing.
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Disable boot block
cluster reprogram

Specify whether to emulate to disable rewrite boot area.

This property

Default No
Modifying | Select from the drop-down list.
Available Yes Emulates to disable rewrite boot area.
values . .
No Does not emulate to disable rewrite boot area.
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[DataFlash Emulation Settings] tab [IECUBE]

This tab is used to display the detailed information categorized by the following and the configuration can be changed.

Note that this tab appears only when the selected microcontroller incorporates the data flash memory.
(1) [DataFlash Emulation]

(2) [EEPROM Library Error]

(3) [Wwriting Time/Erasing Time]

Figure A-13. Property Panel: [DataFlash Emulation Settings] Tab

Property

il 7BKOR IEGUBE Property

(1) —» & DataFlash Emulation
DataFlazh emulation Mo

(2) —» B EEPROM Library Error
Generate WordWhiite error Mo
Addrezz eenerated WordWrite error [FE=] 0O
Generate BlockErase error Mo
Address generated BlockErase error [ke=] O
Generate BlockDverify error Mo
Addrezs eenerated BlockIVerify errar [FEx] O
Generate BlockBlankCheck error Mo
fddresz generated BlockBlankCheck error  [HE] 0

(3) —» &1 Writing Time/Erasing Time
Wiriting time Tvpical number of times that iz assumed by
Erazing time Twpical number of times that iz agsumed by

DataFlash Emulation

../ Downloa.. | Hook Tra.. / =

[Description of each category]

(1) [DataFlash Emulation]

The detailed information on the data flash emulation functions is displayed and its configuration can be changed.

DataFlash emulation Specify whether to use the data flash emulation function.

Default No

Modifying Select from the drop-down list.

Available Yes Uses data flash emulation functions.

values . )
No Does not use data flash emulation functions.

(2) [EEPROM Library Error]
The detailed information on EEPROM library error is displayed and its configuration can be changed.

The error values that are not returned during normal emulation can forcibly be returned by setting the properties of

this category.
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Generate WordWrite
error

Specify whether to return error values in WordWrite functions to emulate.

Default No
Modifying | Select from the drop-down list.
Available | Yes Forcibly returns error values.
values
No Does not return error values.

Address generated
WordWrite error

Specify an address in the data flash memory, at which a WordWrite function error is to be
generated.

This property appears only when the [Generate WordWrite error] property is set to [Yes].

Default 0

Modifying | Directly enter from the keyboard.
Available 0x0 to OXFFFFF in hexadecimal number
values

Generate BlockErase
error

Specify whether to return error values in BlockErase functions to emulate.

Default No
Modifying | Select from the drop-down list.
Available | Yes Forcibly returns error values.
values
No Does not return error values.

Address generated
BlockErase error

Specify an address in the data flash memory, at which a BlockErase function error is to be
generated.

This property appears only when the [Generate BlockErase error] property is set to [Yes].

Default 0

Modifying | Directly enter from the keyboard.
Available 0x0 to OXFFFFF in hexadecimal number
values

Generate BlocklVerify
error

Specify whether to return error values in BlocklVerify functions to emulate.

Default No
Modifying | Select from the drop-down list.
Available | Yes Forcibly returns error values.
values
No Does not return error values.

Address generated
BlocklVerify error

Specify an address in the data flash memory, at which a BlocklVerify function error is to be
generated.

This property appears only when the [Generate BlocklVerify error] property is set to [Yes].

Default 0

Modifying | Directly enter from the keyboard.
Available 0x0 to OXFFFFF in hexadecimal number
values

Generate
BlockBlankCheck error

Specify whether to return error values in BlockBlankCheck functions to emulate.

Default No
Modifying | Select from the drop-down list.
Available | Yes Forcibly returns error values.
values
No Does not return error values.
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Address generated
BlockBlankCheck error

Specify an address in the data flash memory, at which a BlockBlankCheck function error is to be

generated.

This property appears only when the [Generate BlockBlankCheck error] property is set to [Yes].

Default 0

Modifying | Directly enter from the keyboard.
Available 0x0 to OXFFFFF in hexadecimal number
values

(3) [Writing Time/Erasing Time]
The detailed information on the time for writing to and erasing the data flash memory is displayed and its

configuration can be changed.

Writing time Select the value to simulate the delay time for writing to the data flash memory.
Default Typical number of times that is assumed by flash macro specifications
Modifying | Select from the drop-down list.
Available No retry Specifies “0” as the number of times of retry.
values The delay time is 0 (the writing speed is fastest).
Typical number of times Specifies the typical number of times that is assumed
that is assumed by flash by flash macro specifications.
macro specifications
Maximum number of times | Specifies the maximum number of times that is
that is assumed by flash assumed by flash macro specifications.
macro specifications
Retries for the maximum Specifies the maximum number of times of retry.
number of times specified | The delay time is maximum (the writing speed is
longest).
Erasing time Select the value to simulate the delay time for erasing the data flash memory.

Default Typical number of times that is assumed by flash macro specifications
Modifying | Select from the drop-down list.

Available | No retry Specifies “0” as the number of times of retry.
values

The delay time is O (the erasing speed is fastest).

Typical number of times
that is assumed by flash
macro specifications

Specifies the typical number of times that is assumed
by flash macro specifications.

Maximum number of times
that is assumed by flash
macro specifications

Specifies the maximum number of times that is
assumed by flash macro specifications.

Retries for the maximum
number of times specified

Specifies the maximum number of times of retry.

The delay time is maximum (the erasing speed is
longest).
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[Download File Settings] tab

This tab is used to display the detailed information categorized by the following and the configuration can be changed.

For details on the download function, see "2.5 Download/Upload Programs".

(1) [Download]
(2) [Debug Information]

Figure A-14. Property Panel: [Download File Settings] Tab

Property
Sl 7BKOR AKX Property

) E Download
Doverload files [1

ZPU Reget after download ez

Eraze flazh ROM before download Mo

Automatic change method of event setting pozition  Suspend event
(2) —» I El Debug Information

Execute to the specified symbol after GPLU Reset ez

Specified symbol _main

Startup start =vmbol tBcetart

Startup end symbaol @cend

Download

Cornect.. [ DebugT.. (Flash Self. /| DataFlas.. ), . Hook Tra...

[Description of each category]

(1) [Download]
The detailed information on download is displayed and its configuration can be changed.

Download files Specify the file to downloadN°® 1,
The names of files to be downloaded and the download conditions are listed in the lower area.
Default [Number of files to download]
Modifying | Specify with the Download Files dialog box.
The Download Files dialog box is opened when clicking the [...] button that appears
at right by selecting this property (you cannot specify the file to download on this
panel).
CPU Reset after Specify whether to reset the CPU after downloading.
download
Default Yes
Modifying | Select from the drop-down list.
Available | Yes Resets the CPU after downloading.
values )
No Does not reset the CPU after downloading.
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Erase flash ROM Specify whether to erase the flash ROM before downloading.
before download
Default No
Modifying | Select from the drop-down list.
Available | Yes Erases the flash ROM before downloading.
values )
No Does not erase the flash ROM before downloading.
Automatic change Specify how to perform the setting again if the file is downloaded again, and the location
method of event (address) set for the currently set event changes to midway in the instructionNot 2,
setting position
Default Suspend event
Modifying | Select from the drop-down list.
Available | Move to the head of Sets the event to the top address of the instruction.
values instruction
Suspend event Disables the event (suspended state).

Notes 1. Files specified as build targets in a main project or sub-project cannot be deleted from the target files to
download (These files are automatically registered as download files by default).
See "Table 2-1. Type of Files That Can be Downloaded" for downloadable file format.
2. This property setting works only for the location setting of events without the debug information. The
location setting of events with the debug information is always moved to the beginning of the source
text line.

(2) [Debug Information]
The detailed information on debugging is displayed and its configuration can be changed.

Execute to the Specify whether to execute the program to the specified symbol position after CPU reset.
specified symbol after
Default Yes
CPU Reset
Modifying | Select from the drop-down list.
Available | Yes Executes the program to the specified symbol position after CPU reset.
values
No Does not execute the program after CPU reset.
Specified symbol Specify the position at which the program is stop after CPU reset.

This property appears only when the [Execute to the specified symbol after CPU Reset] property
is set to [Yes].

Default _main

Modifying | Directly enter from the keyboard.

Available | Address expression from 0 to the "end address of the address space".

values
Startup start symbol Specify the start symbol of the text area of the startup routine.
Default _@cstart

Modifying | Directly enter from the keyboard.

Available | Address expression from 0 to the "end address of the address space".
values
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Startup end symbol

Specify the end symbol of the text area of the startup routine.

Default _@cend

Modifying | Directly enter from the keyboard.

Available | Address expression from 0 to the "end address of the address space".
values
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[Hook Transaction Settings] tab

This tab is used to display the detailed information categorized by the following and the configuration can be changed.
For details on the hook transaction, see "2.16 Use Hook Function".

(1) [Hook Transaction Settings]

Figure A-15. Property Panel: [Hook Transaction Settings] Tab

Property

S0 78KOR XAxxy Property

B

Hook Transzaction Settmes

Before download Befare download[0]

ffter dovenload ffter download[0]

&fter CPU reget under breaking ffter GPU rezet under breaking[0]
Before running Befare runnine(0]

fifter breaking fifter breaking[0]

'Hook Transaction Hettnes

[Description of each category]

(1) [Hook Transaction Settings]
The detailed information on the hook transaction is displayed and its configuration can be changed.
Note that the properties on this tab can be specified via the Text Edit dialog box, which is opened by clicking the [...]
button that appears at right by selecting each property (you cannot specify the process directly on this panel).

Caution Up to 64 characters for one process, and up to 128 processes for each property can be set (one
line in the [Text] area in the Text Edit dialog box is equivalent to one processing).

Before download

Specify the process to proceed right before downloading the load module file.

Default Before download[0] ("[]" is the current number of specified processes.)

Modifying | Specify with the Text Edit dialog box.

Format Either one of the following
- SFR name + space + Value
[Process] Automatically overwrites the value of SFR with Value.
- CPU register name + space + Value
[Process] Automatically overwrites the value of CPU register with Value.
- source Python script path

[Process] Automatically executes a script file specified with Python script path.
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After download Specify the process to proceed right after downloading the load module file.
Default After download[O] ("[]" is the current number of specified processes.)
Modifying | Specify with the Text Edit dialog box.
Format Either one of the following
- SFR name + space + Value
[Process] Automatically overwrites the value of SFR with Value.
- CPU register name + space + Value
[Process] Automatically overwrites the value of CPU register with Value.
- source Python script path
[Process] Automatically executes a script file specified with Python script path.
After CPU reset under | Specify the process to proceed right after CPU reset during break.
breakin
g Default After CPU reset under breaking[0] ("[]" is the current number of specified
processes.)
Modifying | Specify with the Text Edit dialog box.
Format Either one of the following
- SFR name + space + Value
[Process] Automatically overwrites the value of SFR with Value.
- CPU register name + space + Value
[Process] Automatically overwrites the value of CPU register with Value.
- source Python script path
[Process] Automatically executes a script file specified with Python script path.
Before running Specify the process to proceed right before the execution of the program.
Default Before running[0] ("[]" is the current number of specified processes.)
Modifying | Specify with the Text Edit dialog box.
Format Either one of the following
- SFR name + space + Value
[Process] Automatically overwrites the value of SFR with Value.
- CPU register name + space + Value
[Process] Automatically overwrites the value of CPU register with Value.
- source Python script path
[Process] Automatically executes a script file specified with Python script path.
After breaking Specify the process to proceed right after the program break.
Default After breaking[0] ("[]" is the current number of specified processes.)
Modifying | Specify with the Text Edit dialog box.
Format Either one of the following
- SFR name + space + Value
[Process] Automatically overwrites the value of SFR with Value.
- CPU register name + space + Value
[Process] Automatically overwrites the value of CPU register with Value.
- source Python script path
[Process] Automatically executes a script file specified with Python script path.
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Editor panel

This panel is used to display and edit text files and source files.

Furthermore, the source level debugging (see "2.7.3 Execute programs in steps") and the code coverage
measurement result display [IECUBE][Simulator] (see "2.13 Measure Coverage [[ECUBE][Simulator]") can be
performed when connected to the debug tool and the downloaded source file is opened in this panel.

When opened the file encoding (Shift_JIS/EUC-JP/UTF-8) and newline code is automatically detected and retained
when it is saved. You can open a file with a specific encoding selected in the Encoding dialog box. If the encoding and
newline code is specified in the Save Settings dialog box then the file is saved with those settings.

This panel can be opened multiple times (up to 100 panels).

Remarks 1.  When a project is closed, all of the Editor panels displaying a file being registered in the project are
closed.
2. When afile is excluded from a project, the Editor panel displaying the file is closed.
3. A message is shown when the downloaded load module file is older than the source file to be opened.
This is due to the debug information not matching the source code being viewed.

Figure A-16. Editor Panel
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Figure A-17. Editor Panel (When Code Coverage Measurement Result Is Displayed)
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