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How to Use This Manual

This manual describes the role of the CS+ integrated development environment for developing applications and sys-
tems for RX family, and provides an outline of its features.

CS+ is an integrated development environment (IDE) for RX family, 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

Purpose

Organization

How to Read This Manual

Conventions

This manual is intended for users who wish to understand the functions of the CS+ and
design software and hardware application systems.

This manual is intended to give users an understanding of the functions of the CS+ to use
for reference in developing the hardware or software of systems using these devices.

This manual can be broadly divided into the following units.

1.GENERAL
2.FUNCTIONS
A.WINDOW REFERENCE
B.I/O FUNCTIONS

It is assumed that the readers of this manual have general knowledge of electricity, logic
circuits, and microcontrollers.

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

Remarks: Supplementary information

Numeric representation: Decimal ... XXXX

Hexadecimal ... OxXXXX
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CS+V8.07.00 1. GENERAL

1. GENERAL

CS+ is an integrated developing environment platform for RH850 family, RX family, V850 family, RL78 family, 78KOR
microcontroller and 78K0 microcontroller.

CS+ comprehensively supports the operations required for program development such as designing, coding, building,
debugging, and flash programming.

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

Caution When the E2 emulator Lite (abbreviated name: E2 Lite) is used, please read references to "E1" in this
manual as also meaning "E2 Lite".
When the E2 emulator (abbreviated name: E2) is used, please read references to "E1" in this manual as
also meaning "E2".

Among them, this manual focuses on the description of debugging the outline of which is provided in this chapter.

1.1 Summary
You can efficiently debug the program developed for the RX family, using the debugger provided by CS+.

1.2 Features

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

- Connectable to various debugging tools
Usable in combination with the on-chip debugging emulator (E1/E20/EZ Emulator) and the simulator, it provides
improved efficiency in program development.

- Mixed display of C/C++ source text and disassembled text
The C/C++ source text and the disassembled text can be displayed together on the same panel.

- Source level debugging and instruction level debugging
C/C++ source program can be debugged either at the source or the instruction level.

- Data flash memory programming
When the selected microcontroller is provided with a data flash memory, you can display or edit the contents of the
data flash memory using the same access method as in other normal memory operations (not including the simula-
tor).

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

- Saving/restoring the debugging environment
The debugging environment such as breakpoints, event configuration information, file download information, display
condition/position of the panel, etc. can be saved.
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CS+V8.07.00 2. FUNCTIONS

2. FUNCTIONS

This chapter describes the debugging process using CS+ as well as main debugging functions.

2.1 Overview

Following shows the basic sequence of program debugging using CS+.
(1) Start CS+

Launch CS+ from the [Start] menu of Windows®.
Remark For details on "Start CS+", see "CS+ Integrated Development Environment User's Manual: Project
Operation".

(2) Seta project
Create a new project, or load the existing one.

Remark For details on "Set a project", see "CS+ Integrated Development Environment User's Manual: Proj-
ect Operation".

(3) Create aload module
Once you are finished with the setting of the active project and the build, execute the build to create a load mod-
ule.

Remark For details on "Create a load module" with CC-RX, see "CS+ Integrated Development Environment
User's Manual: CC-RX Build Tool Operation".

(4) Confirm the connection to a host machine
Connect the debug tool (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.

Remark The selectable debug tool differs depending on the microcontroller type to be used in a project.
(6) Configure the operating environment for the debug tool

Configure the operating environment for the debug tool selected in step (5).

- [E1]

- [E20]

- [EZ Emulator]

- [Simulator]

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

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

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

(10) Execute programs
Execute the program using the operation method that matches your purpose.
If you wish to stop the program at the arbitrary position, set a breakpoint/break eventN°® pefore executing the pro-
gram (see "2.10.2 Stop the program at the arbitrary position (breakpoint)"/"2.10.3 Stop the program at the arbi-
trary position (break event) [E1] [E20] [EZ Emulator]").

Note These functions are implemented by setting events to the debug tool used.
See "2.17.7 Points to note regarding event setting", 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 automati-
cally 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.

- Displaying and Changing Memory, Registers, and Variables

R20UT5060EJ0100 Rev.1.00 RENESAS Page 11 of 424
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CS+V8.07.00 2. FUNCTIONS

(13)

(14)

(15)

- Display Function Call Information from the Stack

- Collecting an Execution HistoryNot®

- Measuring the Execution TimeNote

- Measure Coverage [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and
RX72N Groups]]

Note These functions are implemented by setting events to the debug tool used.

See "2.17.7 Points to note regarding event setting", 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.

Remark 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
- Setting Up the Hook Process
- Using the Debug Console
Remark 2. The acquired information can be saved to a file.
- Saving the displayed contents of disassembled results
- Saving displayed memory contents
- Saving the displayed CPU register contents
- Saving the displayed I/O register contents
- Saving the displayed contents of local variables
- Saving the displayed contents of watch-expressions
- Saving the displayed contents of call stack information
- Saving the displayed content of an execution history

Executing an upload
Save the program (the memory contents) to a file in the arbitrary format (e.g. Intel hex format, binary data format,

etc.), as required.

Disconnect the debug tool from CS+
Disconnect the debug tool from CS+ to terminate communication.

Save the project file
Save the setting information of the project to the project file.

Remark For details on "Save the project file", see "CS+ Integrated Development Environment User's Man-
ual: Project Operation".
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2.2 Preparation before Debugging

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

2.2.1 Confirm the connection to a host machine

Connection examples for each debug tool are shown.
Note that the relationship between the microcontroller selected in the project and the connectable debug tools is as the
following table.

Remark "(Serial)"/"(JTAG)" in the table below means that E1/E20 is used with FINE communications or JTAG

communications.

Table 2.1 Relationship between Types of Microcontroller and Connectable Debug Tools

Microcontroller

Debug Tool

E1(Serial)

E1(JTAG)

E20(Serial)

E20(JTAG)

EZ Emulator

Simulator

RX610, RX621, RX62N,

v

v

v

RX62T, and RX62G
Groups

RX630, RX631, RX63N, v v v v - v
and RX634 Groups

RX63T Group v v v v v v

RX110, RX111, RX113, v - v - v v
RX210, and RX220
Groups

RX21A, RX211, RX231, e - v - - v
RX23W, RX23T, RX24T,
RX24U, RX130, RX140,
RX13T and RX23E-A
Groups

RX71M, RX66x, RX64M, v Ve e e - e
RX65N, RX651, RX65N-
2M, RX651-2M, RX671,
RX72T, RX72M and
RX72N Groups

2211 [E1]

2.21.2 [E20]

2.2.1.3 [EZ Emulator]
2.2.1.4 [Simulator]

2211 [E1]

Connect a host machine and E1. If required, connect a target board, too.

You can make a choice between FINE communications [E1(Serial)] and JTAG communications [E1(JTAG)] as the com-
munication method to the target system (see "2.3.1 Select the debug tool to use").

See E1 User's Manual for details on the connection method.

R20UT5060EJ0100 Rev.1.00
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Figure 2.1 Connection Example [E1]

I Dedicated probe — #—#* ",

o0

R . USB interface cable
x '.-'fﬁ""’

-

E1
Target system

)

Host machine

&

CS+

2.2.1.2 [E20]

Connect a host machine and E20. If required, connect a target board, too.

You can make a choice between FINE communications [E20(Serial)] and JTAG communications [E20(JTAG)] as the

communication method to the target system (see "2.3.1 Select the debug tool to use").
See E20 User's Manual for details on the connection method.

Figure 2.2  Connection Example [E20(JTAG)]

Dedicated probe
38-pin

'H.H\

— \.Hxﬁ/

LT USB interface cable

!

)

Host machine

E20 CS+
Target system
Figure 2.3  Connection Example [E20(Serial)]
g
e, - i
I Dedicated probe Hxhﬁ’ *=*  USB interface cable
= 38-pin to 14-pin 55 Host machine
conversion adapterN°t CS+

|

Target system

Note
(Serial)] as the method of communication with the target system.

Use a 38-pin to 14-pin conversion adapter attached to the E20 emulator if you have selected FINE [E20

For more details on the connection using a 38-pin to 14-pin conversion adapter, see E20 User's Manual

2.2.1.3 [EZ Emulator]

Connect a host machine and EZ Emulator. If required, connect a target board, too.
See EZ Emulator User's Manual for details on the connection method.

R20UT5060EJ0100 Rev.1.00
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Figure 2.4  Connection Example [EZ Emulator]

i ' -—
v USB interface cable
Host machine

EZ Emulator

CS+

2.2.1.4 [Simulator]

A host machine is only needed for debugging (emulators are not needed).

Figure 2.5 Connection Example [Simulator]

Host machine @

CS+
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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.

2.3.1 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 [Microcontroller type Debug tool
name (Debug Tool)] node on the Project Tree panel.

Figure 2.6  Select/Switch Debug Tool to Use
Project Tres B
¢ @ 8 &

- i Sample (Project)*
ﬂ BESF553T4ExFL (Microcontraller)

- CC-RX {Build Teol) g
=" 2] IT

7 Brogram Analyzer | sing Debug Tacl ¢ 242

&3 File 2 Property RX E2 Lite

RX EL(Serial)
RX EL(ITAG)
RX E20(3erial)
RX E20(ITAG)
RX EZ Emulator

R Sirmulator

Caution The context menu items displayed differ depending on the microcontroller selected in the project (see
"Table 2.1 Relationship between Types of Microcontroller and Connectable Debug Tools").

Remark 1. [E1] [E20]
Select [Microcontroller type E1(Serial)l/[[Microcontroller type E20(Serial)] to perform FINE communica-
tions between E1/E20 and the target system.
Select [Microcontroller type E1(JTAG))/[Microcontroller type E20(JTAG)] to perform JTAG communica-
tions between E1/E20 and the target system.

Remark 2. [EZ Emulator]
Only FINE is supported for communication between the EZ Emulator and the target system.

If the Property panel is already open, click the [Microcontroller type 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.

R20UT5060EJ0100 Rev.1.00 RENESAS Page 16 of 424
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2.3.2 [E1]

Configure the operating environment on the Property panel below when using E1.
Note that the contents of the Property panel differ depending on the communication method (FINE communications
[E1(Serial)] or JTAG communications [E1(JTAG)]) between E1 and the target system.

Figure 2.7  Property Panel [E1(Serial)]
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Figure 2.8  Property Panel [E1(JTAG)]
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Follow the steps below by selecting the corresponding tab on the Property panel.

2.3.2.1 [Connect Settings] tab
2.3.2.2 [Debug Tool Settings] tab

2.3.2.3 [Download File Settings] tab
2.3.2.4 [Hook Transaction Settings] tab

2.3.2.1 [Connect Settings] tab

In the [Connect Settings] tab, you configure the connection with the debug tool for each one of the following categories.

1) [Internal ROM/RAM]

2) [Clock]

3) [Connection with Emulator]

4) [Connection with Target Board]
5) [E2 Expansion Interface] [E2]
6) [Flash]

7) [Operating Modes of CPU]

8) [External Flash]

PRy

(1) [Internal ROM/RAM]

The configuration of internal ROM/RAM is displayed in this category.

Figure 2.9  [Internal ROM/RAM] Category

4 |Internal ROMBAM

Size of internal ROM[KEytes]

Size of internal FAM]KEtes]

Size of DaaFlash memony[KBytas)
(@) [Size of internal ROM[KBytes]

2041
128
32

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

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

(c) [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.

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

Caution You cannot change the property in this category while connected to E1.

Figure 2.10 [Clock] Category [HOCO]

4 Clock
Main clock sounce OO
0 peiating frequency|t4Hz) 25 00

Al changing of the clock souce an wniling ntesnal Rach memany Mo

Figure 2.11 [Clock] Category [EXTAL]
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(a) [Main clock source]
Select EXTAL frequency or internal HOCO as the main clock source. [EXTAL] will be displayed for microcon-
trollers with no internal HOCO.

(b) [Main clock frequency [MHZz]]
Specify the main clock frequency (before multiplier).
Specify EXTAL frequency by directly entering a number between 0.0001 and 99.9999 (MHz). The entered value
will be truncated to 4 decimal places. If the value is out of the specifiable range, it will be rounded to 0.0001
(when 0 or below) or to 99.9999 (when 100 or above).
This property is displayed only when you have selected [EXTAL] in the [Main clock source] property.

(c) [Operating frequency [MHZz]]
Specify the Operating frequency (ICLK) by directly entering a number between 0.0001 and 999.999 (MHz).
If the value is out of the specifiable range, it will be rounded to 0.0001 (if O or negative) or to 999.999 (if 1000 or
greater).

(d) [Allow changing of the clock source on writing internal flash memory]
Specify whether to allow a debugger to operate the clock while the internal flash memory is being rewritten.

Caution [E1]
When [Yes] is selected, if internal flash ROM is rewritten by the debugger while the FlashIF clock
(FCLK) of the microcontroller is outside of the guaranteed operating range (that is, while operat-
ing with LOCO or subclock), the E1 will switch the clock source. After rewriting to the internal
flash ROM is completed, the clock will be restored to the previous clock source.
Note that the operating frequency of the peripheral clock will change during internal flash mem-
ory rewriting because the clock source is switched.
The clock manipulation enabling setting takes effect when the internal flash ROM is rewritten
after program execution or step execution. Note that the clock source is forcibly switched regard-
less of the clock manipulation enabling setting if FCLK is outside of the guaranteed operating
range immediately after the debug tool is activated or when the [CPU Reset] button is clicked.

(3) [Connection with Emulator]
You can configure the connection between E1 and the host machine in this category.

Caution You cannot change the property in this category while connected to E1.
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Figure 2.12 [Connection with Emulator] Category
4 Connection with Emulaior
Emalator serial No R

(@) [Emulator serial No.]
Serial numbers of all connected E1 emulators are displayed in the drop-down list.
Select the one to be connected to the target system.
The drop-down list is updated every time it is used.

(4) [Connection with Target Board]
You can configure the connection between E1 and the target board in this category.
Figure 2.13 [Connection with Target Board] Category [E1(Serial)]
w  Conneclion with Target Board

Poswer tanged from the emulator. | MAX 200ma) Yes
Supply voltags[W] 3
Communications method FIME
FIME baud rate[bps] 2000000

Figure 2.14 [Connection with Target Board] Category [E1(JTAG)]

w Connectionwith Target Board
Fower farget from the: emulator (MAK 200mA) Yes
Supply volagpe]v] 3.3V
Communications method JTAG
JTAG clockiMHz] 16.5

(@) [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).

Caution This property cannot be changed while connected to E1.

(b) [Interface for supplying the power] [E2]
This property appears only when the [Power target from the emulator. (MAX 200mA)] property is set to [Yes].
Select the interface for supplying the power to the target board from the emulator (default: [USER I/F]).

(c) [Supply voltage]
Specify the power voltage supplied to the target system from the following drop-down list.
This property appears only when the [Power target from the emulator. (MAX 200mA)] property is set to [Yes].
The voltage value that can be specified differs depending on the type of the microcontroller.

Caution [E1]
This property cannot be changed while connected to E1.
[E2 Lite]
This property cannot be changed.

(d) [Communications method]
Displays the method of communication used by the E1 emulator for communicating with the microcontroller on
the target system. Specifying [RX E1(Serial)] for a debug tool in the Project Tree panel will display [FINE] in this
property, and specifying [RX E1(JTAG)] will display [JTAG].
You cannot change the value of this property when specifying E1. When specifying [RX E2 Lite] or [RX E2],
whether this property can be changed differs with the type of the selected microcontroller and the communica-
tion method. See "2.2.1 Confirm the connection to a host machine" for the relationship between types of the
microcontroller and the communication method.
For the details of debug tool selection, see "2.3.1 Select the debug tool to use".

(e) [JTAG clock[MHZz]]
From the drop-down list, select the baud rate (JTAG clock) to be used by the E1 emulator for communicating
with the microcontroller on the target system.
This property is displayed only when [JTAG] is selected in the [Communications method] property.
The following baud rate is displayed in the drop-down list.

- 16.5 (default), 12.38, 6.188, 3.094, 1.547 [E1]
- 6.00 (default), 3.00, 1.50 [E2 Lite]
- 16.5 (default), 12.5, 6.25, 3.125, 1.562 [E2]
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Caution 1.  This property cannot be changed while connected to E1.

Caution 2.  Depending on the length or the method of JTAG signal wiring on the target system, it may not be
possible to communicate using the selected JTAG clock. In such a case, reducing the JTAG
clock may achieve successful communication.

(f)  [FINE baud rate[bps]]
From the drop-down list, select the baud rate (FINE baud rate) to be used by the E1 emulator for communicating
with the microcontroller on the target system.
This property is displayed only when [FINE] is selected in the [Communications method] property.
The following baud rate is displayed in the drop-down list.

- 2000000 (default), 750000, 500000, 250000 [E1][E2]
- 1500000 (default), 750000, 500000, 250000 [E2 Lite]
Caution 1.  This property cannot be changed while connected to E1.

Caution 2.  Depending on the length or the method of FINE signal wiring on the target system, it may not be
possible to communicate using the selected FINE baud rate. In such a case, reducing the FINE
baud rate achieve successful communication.

(5) [E2 Expansion Interface] [E2]
You can configure the E2 expansion interface.

Figure 2.15 [E2 Expansion Interface] Category [E2]

w  E2 Expanzion biberface
Lze the E2 axpanzion intarface Mo use

(@) [Interface for supplying the power]
Select whether to use the E2 expansion interface.
If you want to use the E2 expansion interface, select the power used by the E2 expansion interface.

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

Caution This property cannot be changed while connected to E1.

Figure 2.16 [Flash] Category

4 Flash
Input Made of ID code Specfy the |D coda az a2 32-diph hexadecimal
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(@) [Input Mode of ID code]
Specify a mode for the input of ID code.

Caution This property cannot be changed while connected to E1.

(b) [ID code]
Enter the ID code to release the flash memory from the protected state.
If you have selected [Specify the ID code as a 32-digit hexadecimal] in the [Input Mode of ID code] property,
enter the ID code in a 32-digit hexadecimal number. If you have selected [Specify the ID code as an ASCII code
within 16 characters], enter the ID code using maximum 16 ASCII characters.

Caution 1.  This property cannot be changed while connected to E1.

Caution 2.  To enter the ID code as a 32-digit hexadecimal value, arrange it as a sequence of 32-bit units of
data.
Byte order of the ID code of the flash programmer can be different from that of CS+. Please con-
firm the specification about ID code of the flash programmer you're using.

Caution 3. If the ID code entered in ASCII characters is shorter than 16 characters, the unused space will be
padded with 0.

Caution 4. Even if you have downloaded a program that contains an ID code, that ID code is replaced with
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.
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(c)

(d)

()

(@)

(b)

(c)

(d)

(e)

(f)

(8)

[Work RAM start address]

Specify the location address of the work RAM to be used by the debugger. Specify an address value that is a
multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically corrected.
The amount of memory indicated by the [Work RAM size[bytes] property beginning with this address is to be
used by the debugger firmware.

Caution 1.  This property cannot be changed while connected to E1.

Caution 2.  The work RAM area can also be used by the user program because the emulator saves and
restores data in this area. Note, however, that the work RAM area is not specifiable as:
the destination or origin of a DMA or DTC transfer, an address where a DTC vector table or trans-
fer information is to be allocated, or the interrupt vector for a DMAC or DTC activation source.

[Work RAM size[bytes]
Displays the size of the work RAM to be used by the debugger.

[Operating Modes of CPU]
In this category, you configure the operating mode of the microcontroller to be emulated.

Caution This property cannot be changed while connected to E1.

Figure 2.17 [Operating Modes of CPU] Category
Dperating Modes of CPL

Made ping cellirs Singke-chip mode
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Change the star bank fes
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[Mode pins setting]
Specify the operating mode set by the mode pin of the microcontroller.

[Allow erasing the USB boot program]

Select whether to erase the USB boot program in the user boot area when you are starting up the emulator in
the user boot mode by using a microcontroller in which the USB boot program is stored.

This property is displayed only when [User boot mode] is selected for the [Mode pins setting] property.

Note that this is not displayed for an microcontroller in which the USB boot program in the user boot area does
not need to be erased when you are starting up the emulator.

[Register setting]
Specify the operating mode to be set by the register.
The operating mode that can be specified depends on the type of the microcontroller.

[Endian]
Display the project endian. Acquires endian information from the project and displays its value. Can be selected
only when the debug tool is disconnected.

[Change the start bank][RX651-2M, RX65N-2M, RX671, RX72M, RX66N, and RX72N Groups]
Specify whether to change the start bank before connecting to the debug tool.
Select [Yes] to change the start bank before connecting to the debug tool ([No] is selected by default).

[Start bank][RX651-2M, RX65N-2M, RX671, RX72M, RX66N, and RX72N Groups]

Specify the start bank to be changed before connecting to the debug tool.

This property is displayed only when [Yes] is selected for the [Change the start bank][RX651-2M, RX65N-2M,
RX671, RX72M, RX66N, and RX72N Groups] property.

[External Flash]

In this category, you can configure external flash.

The settings in this category are required when downloading to an external flash memory. For more details regard-
ing property setting, see "2.5.2.5 Downloading files to external flash memory [E1] [E20]".

Caution You cannot change the property in this category while connected to E1.
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2.3.2.2 [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, you configure the basic settings of the debug tool for each one of the following catego-
ries.

(1) [Memory]

(2) [Access Memory While Running]
(3) [Register]

(4) [E2 Expansion Interface] [E2]
(5) [Break]

(6) [System]

(7) [Trace]

(8) [Timer] [RX600, RX700 series]

(1) [Memory]
You can configure the memory in this category.

Figure 2.18 [Memory] Category
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o [26] Feserved arsa
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(@) [Memory mappings]
Current memory mapping status is displayed for each type of memory area.
It is not possible to change mapping on this panel.
To add or delete an /O protection area, select the [Memory mappings] property and click on the [...] button that
appears on the right to open the Memory Mapping dialog box. For details on how to change settings, refer to the
section of the Memory Mapping dialog box.
This property displays only the number of memory areas.
Expanding the [Memory mappings] property will display the following sub-items.
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- [Memory type]
Indicates the memory type of the corresponding area.
Each memory type corresponds to the following areas.

On-chip ROM area Program ROMN°® 1 and data flashNote 2
On-chip RAM area On-chip RAMNote 4
I/O registers area Peripheral 1/0O register

Divided into areas with different endians for display

External area(CS7/CS6/.../CS0) External address space
CS0 to CS7 are displayed separately

Other memory area FCU-RAMNOte 3 FCU firmwareN°t 3 user boot

Reserved area Areas other than those listed above

I/O protection area Address range in an external area that is not read by the
debugger. Register this area in the Memory Mapping dialog
box.

Note 1. If data in the on-chip flash ROM area is changed by means other than downloading (e.g. by

manipulating it via the Memory panel or line assembling), the flash ROM reflects this change
next time the user program is run.

Note 2. If an attempt is made to reference data in erased data flash ROM, only undefined values are
displayed due to the specifications of the microcontroller. If the debugger is used to write to the
data flash ROM, on the other hand, data is written in 256-byte units. Written areas do not hold
undefined values.

Note 3. Do not use the debugger to write to FCU-RAM. The FCU firmware area also cannot be written
by the debugger.
Note 4. The area including the option setting memory areas listed below is displayed as an on-chip

RAM area. Note that values cannot be specified in this area through the memory panel.

[RX71M, RX66x, RX65x, RX64M, and RX72T Groups]
- SPCC Serial Programmer Command Control Reg.
- OSIS OCD/Serial Programmer ID Setting Reg.

- Endian select registers (MDE)

- Option function select register 0 (OFS0)

- Option function select register 1 (OFS1)

[RX65N-2M, RX651-2M, RX671, RX72M, RX66N, and RX72N]
- SPCC Serial Programmer Command Control Reg.

- OSIS OCD/Serial Programmer ID Setting Reg.

- Endian select registers (MDE)

- Option function select register 0 (OFS0)

- Option function select register 1 (OFS1)

- Bank Select Register (BANKSEL)

- Flash Access Window Setting Register (FAW)

- [Start address]
Displays the starting address of the corresponding area.

- [End address]
Displays the ending address of the corresponding area.

- [Access width[bits]]
Displays the access width of the corresponding area.
When [Memory type] is an external area, the access width can only be changed when the debug tool is dis-
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(b)

()

(@)

(b)

(c)

@)

(a)

(b)

connected.

- [Endian]
Displays the endians of the external area and the 1/O register area.
When [Memory type] is an external area, the endian can only be changed when the debug tool is discon-
nected.

Caution Connecting to a debug tool (see "2.4.1 Connect the debug tool to CS+") will display details for
each memory type.

[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 after download or when values are changed in the Watch panel/ Memory
panel.

[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 "2.11.1.4 Display-
ing and changing memory contents during program execution" for details on the real-time display update function.

Figure 2.19 [Access Memory While Running] Category
4 Access Memony While Running

Accesa by stopping execution Mo
Uipadats the dizplay during execution e
Upadabe interval[ms] 50d

[Access by stopping execution]
Specify from the drop-down list whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([No] is selected by default).

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

Caution You cannot change this property while the program is in execution.

[Display update interval[ms]]

This property is displayed only when the [Update the display during execution] property is set to [Yes].

Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while execut-
ing a program.

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

Note that if you've changed the specified value of the [Update the display during execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.
[Register]
In this category, make settings related to PC display in the Status bar during program execution.

Figure 2.20 [Register] Category
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[PC display during the execution]
This property specifies whether the PC value is displayed in the Status bar during program execution.
When you select [No], the Status bar under execution will show "Running."

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  [RX100 Series]
This property is hidden because these microcontrollers do not support display of the PC value in
the status bar during program execution.

Caution 3.  While current consumption is being measured, this property is fixed to [No].

[Display update interval for PC[ms]]
This property is displayed only when you've selected [Yes] in the [PC display during the execution] property.
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(4)

During program execution, specify a PC display updating interval in the Status bar in 100 ms units.
Enter an integer directly in the range 100 to 65500 (with fractions below 100 ms rounded up). (By default, [500]

is specified.)

Note that if you've changed the specified value of the [PC display during the execution] property from [No] to

[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

[E2 Expansion Interface] [E2]
You can configure the E2 Expansion Interface.

Figure 2.21 [E2 Expansion Interface] Category
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(a) [External trigger input]

Set the settings related to the external trigger input.

You can select different actions for each channel.

<1> Channel number
The channel number is displayed.

<2> Use

[ |

Chil - Rizing Edee - Stop program
0
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Specify whether to use the external trigger input for this channel number.

<3> Input signal
Specify the input signal.

<4> Action when inputting the external trigger

The action when inputting the external trigger is displayed.

(b) [External trigger output]

Set the settings related to the external trigger output.

You can select different actions for each channel.

<1> Channel number
The channel number is displayed.

<2> Use

Specify whether to use the external trigger output for this channel number.

<3> Output timing
The output timing is displayed.

<4> OQutput signal
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The output signal displayed.

<5> Pulse width [us]

®)

(@)

(6)

(a)

(b)

()

(d)

(e)

()

Specify the pulse width.

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

Figure 2.22 [Break] Category
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Type of breakpoints to be preferentially used Hardware break:

[Type of breakpoints to be preferentially used]

Specify from the following drop-down list the type of preferential breakpoint to be used with a single click of the
mouse in the Editor panel/Disassemble panel.

When setting a break point after the preferential break point type has been used up, the other break point type
will be automatically selected.

See "2.10.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint preferentially.
Hardware break Sets hardware breakpoint preferentially (default).
[System]

You can configure the emulation system in this category.
For more information regarding the execution of a specified routine before the execution and after the break of a
program, see "2.9.4 Execute a specified routine [E1] [E20] [EZ Emulator]".

Figure 2.23 [System] Category
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[Debug the program re-writing the on-chip PROGRAM ROM]
Specify whether to debug programs that rewrite on-chip program ROM area, such as those that use ROM P/E
mode.

Caution You cannot change this property while connected to E1.

[Debug the program re-writing the on-chip DATA FLASH]
Specify whether to debug programs that rewrite on-chip data flash area, such as those that use data flash P/E
mode.

Caution You cannot change this property while connected to E1.

[Execute the specified routine immediately before execution of the user program]
Specify whether to execute a specified routine before executing the user program.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately before execution starts]

Specify the address to be executed immediately before the user program execution. This property is displayed
only when [Execute the specified routine immediately before execution of the user program] property is set to
[Yes].

Caution You cannot change this property while the program is in execution.

[Execute the specified routine immediately after the user program stops]
Specify whether to execute a specified routine after the user program break.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately after execution stops]
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Specify the address to be executed immediately after the user program break. This property is displayed only
when [Execute the specified routine immediately after the user program stops] property is set to [Yes].

Caution You cannot change this property while the program is in execution.

(@) [Work RAM start address for executing a specified routine]
Specify the address where the work RAM for use in execution of the specified routine starts. Specify an address
value that is a multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically
corrected. The amount of memory indicated by the [Work RAM size [bytes] for executing a specified routine]
property beginning with this address is to be used by the debugger firmware.
This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

Caution 1.  You cannot change this property while the program is in execution.
Caution 2.  Specify the range of memory that is not used by the user program.

(h) [Work RAM size [bytes] for executing a specified routine]
Indicates the size of the work RAM for use in execution of the specified routine.
This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

(7) [Trace]
You can configure the trace function in this category.

Figure 2.24 [Trace] Category
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(a) [Usage of trace function]

[Trace] is displayed as the usage of trace function.
You cannot change the value of this property.

(b) [Operation after trace memory is full]
Select the trace acquisition mode from the following drop-down list.

Overwrite trace memory and continue Continues overwriting the older trace data after the trace memory is
execution full.

Stop trace Stops writing the trace data after the trace memory is full.

Stop Breaks after the trace memory is full.

(c) [Trace data type]
Select the type of data for which trace is to be acquired from the drop-down list.
The type of data that can be selected differs depending on the series of the microcontroller.
Following data types are displayed in the drop-down list.

- [RX600, RX700 Series]
Branch, Branch + Data access, Data access

- [RX100, RX200 Series]
Branch, Data access

(d) [Bus master of data access][RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and RX72T Groups]
This property is displayed only when [Branch + Data access] or [Data access] is specified in the [Trace data
type] property.

Select the Bus master of data access from the drop-down list.
The following bus masters are displayed in the drop-down list.

- CPU (default), DMAC/DTC
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For data access tracing, only the trace results of data access from the specified bus master are displayed on the
trace panel.

Caution 1.  This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for selecting the Bus master of data
access, the [Bus master of data access][RX71M, RX66x, RX65x, RX64M, RX671, RX72M,
RX72N, and RX72T Groups] property is not displayed. In this case, the bus master is fixed to
[CPU].

(e) [Output timestamp]
Specify whether timestamp information is added to the trace data to be collected.
The change options in this property vary depending on the microcontroller series and the specified value of
[Trace data type] property, as follows:

Microcontroller Data type Change options
RX600, RX700 Branch, Branch + Data access, Changeable only when program is halted.
Series Data access
RX200 Series Branch Not changeable.
[No] is always displayed.
Data access Changeable only when program is halted.
RX100 Series Branch, Data access Not changeable.

[No] is always displayed.

(f)  [Trace clock count source[MHZz]]
This property is displayed only when you've specified [Yes] in the [Output timestamp] property.
Enter a count source with which a timestamp value is calculated from a count value.
To specify this, enter a value directly in the range 0.0001 to 999.999.
Note that if this property is blank, the set value of the [Operating frequency [MHz]] property in the [Clock] cate-
gory of a [Connect Settings] tab is used in place of the count source.

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  The property's set value is not reflected in the trace data that has already been collected. The
property you've set is reflected beginning with the trace data that is collected after it is set.

(g) [Division ratio of trace clock count source][RX71M, RX66x, RX65x, and RX64M Groups]
This property is displayed only when [Yes] is selected in the [Output timestamp] property.
Select the frequency division ratio for the timestamp count source from the drop-down list.
The following frequency division ratios are displayed in the drop-down list.

- 1/1 (default), 1/16, 1/256, 1/4096

The frequency specified in the [Trace clock count source[MHz]] property is divided by the specified value (the
frequency is multiplied by 1/n) and one cycle of the obtained frequency is used as the unit for timestamp count
(the frequency for count value 1).

Caution 1.  This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for dividing the timestamp frequency for
tracing, the [Division ratio of trace clock count source][RX71M, RX66x, RX65x, and RX64M
Groups] property is not displayed. In this case, the division ratio is fixed to [1/1].

(8) [Timer] [RX600, RX700 series]
You can configure the timer function in this category.

Figure 2.25 [Timer] Category
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(a) [Use 64bit counter]
Specify whether to use two 32-bit counters or one 64-bit counter.
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2.3.2.3 [Download File Settings] tab

You can configure downloading to the debug tool in [Download File Settings] tab. For the details of settings in each cat-
egory, see "2.5.1 Execute downloading".

2.3.2.4 [Hook Transaction Settings] tab

In the [Hook Transaction Settings] tab, you can configure hook transaction for the debug tool.
See "2.18 Setting Up the Hook Process" for details on hook transaction and the settings in each category.
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2.3.3 [E20]

Configure the operating environment on the Property panel below when using E20.
Note that the contents of the Property panel differ depending on the communication method (FINE communications

[E20(Serial)] or JTAG communications [E20(JTAG)]) between E20 and the target system.

Figure 2.26 Property Panel [E20(Serial)]

Fropety

el P BN i} Propesriy
= M

Size of inderead A0 W |EEyses]

Sarp of inter=al ALK MNE: tex

Siem of DalaFlash rmemen{FBylaa]
4 Choi

P Cloi sounce

W ol fraguseoyMHz]

Dipumepting ragusncy Mz ]

4 Connection wilh Erulaos
Ervadzied satial Mo,

4 Connection i Taps Boasd
Prossmr Pt o the aempl mlor | M4 20mb)
Communicadons mathod
FIHE Bausd ritinfep]

4 Flml
Inpait Mode ol 1D oode
[[EEE
Viork RN sirt sokdress
\imgk FEM mizedbrytan|

4 (Dpatating Mods of CPL
Mide 2i23 Ses
Fiagisier seting
Erdisn

4 Exteral Flash

+ Extwrmal Aanh dafraticn Sl

Imtes nal ROMPLEM

(2] (=]l

i

EXTAL
125000
=5 00

Allgrw changing of tha cleck povrce cnvwnitng inferrsl Sk masory Mo

2000000
Specly Tt 1D oo 35 3 20 heamdecimal

=] FFFERREFFRFFFRFFEFFFFFRFFFREFEFF
=1 o

Sae-chy meade
ange-chip meode
Life-arian oy

| Connect Settings| { Cabug ToclSettirgs | Dowrlosd FleSetongs | Hook TracescbonSettngs | -

R20UT5060EJ0100 Rev.1.00
Nov 01, 2021

RENESAS

Page 31 of 424



CS+V8.07.00

2. FUNCTIONS

Figure 2.27 Property Panel [E20(JTAG)]

Main ol sounce
W n clook freguseoy{MHz]
Dipumeting ragusncy iz ]

4 Connection with Erulalo
Ernidzied &gl Ma.

4 Connection ik Taps Bosd
reacar Pt o the ampl plor | M0 0mE)
'-"_". mcaons medhed
ITAG clockNHz|

@ Flosk
It Mode ol |0 oosde
10 cosd
Viork RN siart soidrees
tizrk FLARR nizellrrian]

d  (per alisg Mode of COPLU
Mode peas. 3e0ng
Fispisier sedng
Ervie

4 Extemal Fiash

+  Eximmal Rash dafrabice Sle

lates nal ROMFAM

EXTAL
125000
5

Allgw changing of tha cleck powrce cnwnbng nderral Sk masory Mo

M
ITAD
IEE

Speclty Tt 1D oo 33 3 2R heamdacimal
i o e e e A
B 1000

Sanghe-chip meda
Sanghe-ohip mods
Life-sndan data

]|

Property E
e R EMLITAG) Propesy EI I;lll
— T M
Size of inderead A0 W |sEysss] 20
Sirp of inter=al A4 NE: e i
Sitm of DulaFlash rmemc{FBylea] Z
4 Clock

" | Connect Settings|  Cabug ToclSettirgs | Dowrlosd Pl Satongs | Mook Tracgacbon Sattngs |

—.

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

2.3.3.1 [Connect Settings] tab

2.3.3.2 [Debug Tool Settings] tab
2.3.3.3 [Download File Settings] tab
2.3.3.4 [Hook Transaction Settings] tab

2.3.3.1 [Connect Settings] tab

In the [Connect Settings] tab, you configure the connection with the debug tool for each one of the following categories.

1) [Internal ROM/RAM]

2) [Clock]

3) [Connection with Emulator]

4) [Connection with Target Board]
5) [Flash]

6) [Operating Modes of CPU]

7) [External Flash]

[Internal ROM/RAM]

N— o o o — —

(1

The configuration of internal ROM/RAM is displayed in this category.

Figure 2.28 [Internal ROM/RAM] Category
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The internal ROM size to emulate is displayed (unit: Kbytes).
You cannot change the value of this property.
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(b)

(c)

()

(a)

(b)

(c)

(d)

©)

[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.

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

Caution You cannot change the property in this category while connected to E20.

Figure 2.29 [Clock] Category [HOCO]
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Figure 2.30 [Clock] Category [EXTAL]
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[Main clock source]
Select EXTAL frequency or internal HOCO as the main clock source. [EXTAL] will be displayed for microcon-
trollers with no internal HOCO.

[Main clock frequency [MHZz]]

Specify the main clock frequency (before multiplier).

Specify EXTAL frequency by directly entering a number between 0.0001 and 99.9999 (MHz). The entered value
will be truncated to 4 decimal places. If the value is out of the specifiable range, it will be rounded to 0.0001
(when 0 or below) or to 99.9999 (when 100 or above).

This property is displayed only when you have selected [EXTAL] in the [Main clock source] property.

[Operating frequency [MHZz]]

Specify the Operating frequency (ICLK) by directly entering a number between 0.0001 and 999.999 (MHz).

If the value is out of the specifiable range, it will be rounded to 0.0001 (if O or negative) or to 999.999 (if 1000 or
greater).

[Allow changing of the clock source on writing internal flash memory]
Specify whether to allow a debugger to operate the clock while the internal flash memory is being rewritten.

Caution [E20]
When [Yes] is selected, if internal flash ROM is rewritten by the debugger while the FlashIF clock
(FCLK) of the microcontroller is outside of the guaranteed operating range (that is, while operat-
ing with LOCO or subclock), the E20 will switch the clock source. After rewriting to the internal
flash ROM is completed, the clock will be restored to the previous clock source.
Note that the operating frequency of the peripheral clock will change during internal flash mem-
ory rewriting because the clock source is switched.
The clock manipulation enabling setting takes effect when the internal flash ROM is rewritten
after program execution or step execution. Note that the clock source is forcibly switched regard-
less of the clock manipulation enabling setting if FCLK is outside of the guaranteed operating
range immediately after the debug tool is activated or when the [CPU Reset] button is clicked.

[Connection with Emulator]
You can configure the connection between E20 and a host machine in this category.

Caution You cannot change the property in this category while connected to E20.

Figure 2.31 [Connection with Emulator] Category
4 Connection with Bmulator
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(@) [Emulator serial No.]
Serial numbers of all connected E20 emulators are displayed in the drop-down list.
Select the one to be connected to the target system.
The drop-down list is updated every time it is used.

(4) [Connection with Target Board]
You can configure the connection between E20 and the target board in this category.
Figure 2.32 [Connection with Target Board] Category [E20(Serial)]

4 Connection with Target Board
Power target from the emulator [ MAK 2000080 Ia
Communications method FIME

FINE baud ratefbps] 2000000

Figure 2.33 [Connection with Target Board] Category [E20(JTAG)]
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(a) [Power target from the emulator. (MAX 200mA)]
[No] is displayed as the property value.
E20 does not support power supply function.

(b) [Communications method]
Displays the method of communication used by the E20 emulator for communicating with the microcontroller on
the target system. Specifying [RX E20(Serial)] for a debug tool in the Project Tree panel will display [FINE] in
this property, and specifying [RX E20(JTAG)] will display [JTAG].
You cannot change the value of this property.
For the details of debug tool selection, see "2.3.1 Select the debug tool to use*.

(c) [JTAG clock[MHz]]
From the drop-down list, select the baud rate (JTAG clock) to be used by the E20 emulator for communicating
with the microcontroller on the target system.
This property is displayed only when [JTAG] is selected in the [Communications method] property.
The following baud rate is displayed in the drop-down list.

- 16.5 (default), 12.38, 6.188, 3.094, 1.547
Caution 1.  This property cannot be changed while connected to E20.

Caution 2.  Depending on the length or the method of JTAG signal wiring on the target system, it may not be
possible to communicate using the selected JTAG clock. In such a case, reducing the JTAG
clock may achieve successful communication.

(d) [FINE baud rate[bps]]
From the drop-down list, select the baud rate (FINE baud rate) to be used by the E20 emulator for communicat-
ing with the microcontroller on the target system.
This property is displayed only when [FINE] is selected in the [Communications method] property.
The following baud rate is displayed in the drop-down list.

- 2000000 (default), 750000, 500000, 250000
Caution 1.  This property cannot be changed while connected to E20.

Caution 2.  Depending on the length or the method of FINE signal wiring on the target system, it may not be
possible to communicate using the selected FINE baud rate. In such a case, reducing the FINE
baud rate may achieve successful communication.

(5) [Flash]
You can configure the flash memory rewriting in this category.
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Figure 2.34 [Flash] Category
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(@) [Input Mode of ID code]
Specify the mode in which to input the ID codes.

Caution This property cannot be changed while connected to E20.

(b) [ID code]
Enter the ID code to release the flash memory from the protected state.
If you have selected [Specify the ID code as a 32-digit hexadecimal] in the [Input Mode of ID code] property,
enter the ID code in a 32-digit hexadecimal number. If you have selected [Specify the ID code as an ASCII code
within 16 characters], enter the ID code using maximum 16 ASCII characters.

Caution 1.  This property cannot be changed while connected to E20.

Caution 2.  To enter the ID code as a 32-digit hexadecimal value, arrange it as a sequence of 32-bit units of
data.
Byte order of the ID code of the flash programmer can be different from that of CS+. Please con-
firm the specification about ID code of the flash programmer you're using.

Caution 3.  Ifthe ID code entered in ASCII characters is shorter than 16 characters, the unused space will be
padded with 0.

Caution 4. Even if you have downloaded a program that contains an ID code, that ID code is replaced with
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.

(c) [Work RAM start address]
Specify the location address of the work RAM to be used by the debugger. Specify an address value that is a
multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically corrected.
The amount of memory indicated by the [Work RAM size[bytes]] property beginning with this address is to be
used by the debugger firmware.

Caution 1.  This property cannot be changed while connected to E20.

Caution 2.  The work RAM area can also be used by the user program because the emulator saves and
restores data in this area. Note, however, that the work RAM area is not specifiable as:
the destination or origin of a DMA or DTC transfer, an address where a DTC vector table or trans-
fer information is to be allocated, or the interrupt vector for a DMAC or DTC activation source.

(d) [Work RAM size[bytes]]
Displays the size of work RAM to be used by the debugger.

(6) [Operating Modes of CPU]
In this category, you configure the operating mode of the microcontroller to be emulated.

Caution This property cannot be changed while connected to E20.
Figure 2.35 [Operating Modes of CPU] Category
Dperating Modes of CPL

Made ping cellirs Singke-chip mode
Fagigter s=iime Smzle=chip mode
Erdian Little—endian data
Change the star bank fes

Stert bank Bark (0

(@) [Mode pins setting]
Specify the operating mode set by the mode pin of the microcontroller.

(b) [Allow erasing the USB boot program]
Select whether to erase the USB boot program in the user boot area when you are starting up the emulator in
the user boot mode by using a microcontroller in which the USB boot program is stored.
This property is displayed only when [User boot mode] is selected for the [Mode pins setting] property. Note that
this is not displayed for an microcontroller in which the USB boot program in the user boot area does not need
to be erased when you are starting up the emulator.
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(c) [Register setting]
Specify the operating mode to be set by the register.
The operating mode that can be specified depends on the type of the microcontroller.

(d) [Endian]
Displays the project endian. Acquires endian information from the project and displays its value. Can be
selected only when the debug tool is disconnected.

(e) [Change the start bank][RX651-2M, RX65N-2M, RX671, RX72M, RX66N, and RX72N Groups]
Specify whether to change the start bank before connecting to the debug tool.
Select [Yes] to change the start bank before connecting to the debug tool ([No] is selected by default).

(f)  [Start bank][RX651-2M, RX65N-2M, RX671, RX72M, RX66N, and RX72N Groups]
Specify the start bank to be changed before connecting to the debug tool.
This property is displayed only when [Yes] is selected for the [Change the start bank][RX651-2M, RX65N-2M,
RX671, RX72M, RX66N, and RX72N Groups] property.

(7) [External Flash]
In this category, you can configure external flash.
The settings in this category are required when downloading to an external flash memory. For more details regard-
ing property setting, see “2.5.2.5 Downloading files to external flash memory [E1] [E20]".

Caution You cannot change the property in this category while connected to E20.

2.3.3.2 [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, you configure the basic settings of the debug tool for each one of the following catego-
ries.

) [Memory]

) [Access Memory While Running]
) [Register]

) [Break]

) [System]

) [Trace]

) [Timer] [RX600, RX700 series]

)

(
(
(
(
(
(
(
(8) [Coverage] [RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and RX72T Groups]

1
2
3
4
5
6
7
8

(1) [Memory]
You can configure the memory in this category.
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Figure 2.36
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(@) [Memory mappings]

[Memory] Category

12&]

Onchip RAM area
Reserved area

1500 resgisters area
Reserved area

1500 resgisters area
1500 resgisters area
Reserved area
Ciata flzsh area
Reserved area
Oxhar mamony araa
Reserved area

1500 resgisters area
Reserved area

1500 resgisters area
Reserved area
Bxtemal area {C57)
Bxtemal area {C56)
Bxtemal area {C55)
Bxtemal area {C54)
Bxtemal area {C53)
Bxtemal area {C52)
Bxtemal area {C51)
Reserved area
Oxhar mamony araa
Reserved area
Oxhar mamony araa
Reserved area
Onchip BOM arsa
e

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

It is not possible to change mapping on this panel.
To add or delete an I/O protection area, select the [Memory mappings] property and click on the [...] button that
appears on the right to open the Memory Mapping dialog box. For details on how to change settings, refer to the

section of the Memory Mapping dialog box.

This property displays only the number of memory areas.

Expanding the [Memory mappings] property will display the following sub-items.

- [Memory type]
Indicates the memory type of the corresponding area.
Each memory type corresponds to the following areas.

On-chip ROM area

Program ROMN°® 1 and data flashNote 2

On-chip RAM area

On-chip RAMNote 4

I/O registers area

Peripheral 1/0O register
Divided into areas with different endians for display

External area(CS7/CS6/.../CS0)

External address space
CS0 to CS7 are displayed separately

Other memory area

FCU-RAMNOte 3 FCU firmwareN°t 3 user boot

Reserved area

Areas other than those listed above
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I/O protection area Address range in an external area that is not read by the
debugger. Register this area in the Memory Mapping dialog
box.

Note 1. If data in the on-chip flash ROM area is changed by means other than downloading (e.g. by

manipulating it via the Memory panel or line assembling), the flash ROM reflects this change
next time the user program is run.

Note 2. If an attempt is made to reference data in erased data flash ROM, only undefined values are
displayed due to the specifications of the microcontroller. If the debugger is used to write to the
data flash ROM, on the other hand, data is written in 256-byte units. Written areas do not hold
undefined values.

Note 3. Do not use the debugger to write to FCU-RAM. The FCU firmware area also cannot be written
by the debugger.
Note 4. The area including the option setting memory areas listed below is displayed as an on-chip

RAM area. Note that values cannot be specified in this area through the memory panel.

[RX71M, RX66x, RX65x, RX64M, and RX72T Groups]
- SPCC Serial Programmer Command Control Reg.
- OSIS OCD/Serial Programmer ID Setting Reg.

- Endian select registers (MDE)

- Option function select register 0 (OFS0)

- Option function select register 1 (OFS1)

[RX65N-2M, RX651-2M, RX671, RX72M, RX66N, and RX72N]
- SPCC Serial Programmer Command Control Reg.

- OSIS OCD/Serial Programmer ID Setting Reg.

- Endian select registers (MDE)

- Option function select register 0 (OFS0)

- Option function select register 1 (OFS1)

- Bank Select Register (BANKSEL)

- Flash Access Window Setting Register (FAW)

- [Start address]
Displays the start address of the corresponding area.

- [End address]
Displays the end address of the corresponding area.

- [Access width[bits]]
Displays the address width of the corresponding area.
When [Memory type] is an external area, the access width can only be changed when the debug tool is dis-
connected

- [Endian]
Displays the endians of the external area and the 1/O register area.
When [Memory type] is an external area, the endian can only be changed when the debug tool is discon-
nected.

Caution Connecting to a debug tool (see "2.4.1 Connect the debug tool to CS+") will display details for
each memory type.

(b) [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 after download or when values are changed in the Watch panel/ Memory
panel.

(2) [Access Memory While Running]
You can configure the memory access while executing a program in this category.
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The settings of this category are required when using the real-time display update function. See "2.11.1.4 Display-
ing and changing memory contents during program execution" for details on the real-time display update function.

Figure 2.37 [Access Memory While Running] Category [E20(Serial)]
4 Access Memaory Whike Running

Access by stopping execution Mo
Uipdate the display during execution fas
Update inlerval[ms] 504

Figure 2.38 [Access Memory While Running] Category [E20(JTAG)[RX600, RX700 Series]]
4 Access Mamony Whiks Runeing

Leeess by stopping xeculion Ma

Updale the dizplay during execulion e
Update inferval|ms] SO0
Enable the avlomathc wpdate of realbme display Yes

(a) [Access by stopping execution]
Specify from the drop-down list whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([NO] is selected by default).

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

Caution You cannot change this property while the program is in execution.

(c) [Update interval[ms]]
This property is displayed only when the [Update the display during execution] property is set to [Yes].
Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while execut-
ing a program.
Directly enter the Integer number between 100 and 65500 (rounding up the fractions less than 100ms) ([500] is
specified by default).
Note that if you've changed the specified value of the [Update the display during execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

(d) [Enable the automatic update of realtime display]
Specify whether to set RRM area automatically.
This property is displayed only when you have selected [Real-time RAM Monitor] in the [Usage of trace function]
property. If you have selected [Trace] there, [NO] is displayed instead.

Caution You cannot change this property while the program is in execution.
(3) [Register]
In this category, make settings related to PC display in the Status bar during program execution.

Figure 2.39 [Register] Category

4 Reqgisber
PC display duning the execution Yes
Dizplay update interval for PCms] BO0

(a) [PC display during the execution]
This property specifies whether the PC value is displayed in the Status bar during program execution.
When you select [No], the Status bar under execution will show "Running."

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  [RX100 Series]
This property is hidden because these microcontrollers do not support display of the PC value in
the status bar during program execution.

(b) [Display update interval for PC[ms]]
This property is displayed only when you've selected [Yes] in the [PC display during the execution] property.
During program execution, specify a PC display updating interval in the Status bar in 100 ms units.
Enter an integer directly in the range 100 to 65500 (with fractions below 100 ms rounded up). (By default, [500]
is specified.)
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(4)

(a)

®)

(a)

(b)

(c)

(d)

(e)

V)

Note that if you've changed the specified value of the [PC display during the execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

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

Figure 2.40 [Break] Category

4 Bresk
Type of breakpoints to be preferentially used Hardware break:

[Type of breakpoints to be preferentially used]

Specify from the following drop-down list the type of preferential breakpoint to be used with a single click of the
mouse in the Editor panel/Disassemble panel.

When setting a break point after the preferential break point type has been used up, the other break point type
will be automatically selected.

See "2.10.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint preferentially.
Hardware break Sets hardware breakpoint preferentially (default).
[System]

You can configure the emulation system in this category.
For more information regarding the execution of a specified routine before the execution and after the break of a
program, see "2.9.4 Execute a specified routine [E1] [E20] [EZ Emulator]".

Figure 2.41 [System] Category

4 Sysiem
Debug the program re-writing the on-chip PROGRAM ROM Mo
Debug the program re-writing the on-chip DATA FLASH Mo

Execute the spacified routine immediately before execution of the uzer program Yes
Rioustinee fo nun immediately before execution atarts

Execute the spacified routine immediately afier the user program atops Yes
Rioutine to nun immediately after execution siopa

‘work FAM start address for executing a specified routine 1000
‘work FAM size [bytes] for executing a apecified routine 301

[Debug the program re-writing the on-chip PROGRAM ROM]
Specify whether to debug programs that rewrite on-chip program ROM area, such as those that use ROM P/E
mode.

Caution You cannot change this property while connected to E20.

[Debug the program re-writing the on-chip DATA FLASH]
Specify whether to debug programs that rewrite on-chip data flash area, such as those that use data flash P/E
mode.

Caution You cannot change this property while connected to E20.

[Execute the specified routine immediately before execution of the user program]
Specify whether to execute a specified routine before executing the user program.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately before execution starts]

Specify the address to be executed immediately before the user program execution. This property is displayed
only when [Execute the specified routine immediately before execution of the user program] property is set to
[Yes].

Caution You cannot change this property while the program is in execution.

[Execute the specified routine immediately after the user program stops]
Specify whether to execute a specified routine after the user program break.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately after execution stops]
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(9)

(h)

(6)

(@)

(b)

Specify the address to be executed immediately after the user program break. This property is displayed only
when [Execute the specified routine immediately after the user program stops] property is set to [Yes]

Caution You cannot change this property while the program is in execution.

[Work RAM start address for executing a specified routine]

Specify the address where the work RAM for use in execution of the specified routine starts. Specify an address
value that is a multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically
corrected. The amount of memory indicated by the [Work RAM size [bytes] for executing a specified routine]
property beginning with this address is to be used by the debugger firmware.

This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

Caution 1.  You cannot change this property while the program is in execution.
Caution 2.  Specify the range of memory that is not used by the user program.

[Work RAM size [bytes] for executing a specified routine]

Indicates the size of the work RAM for use in execution of the specified routine.

This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

[Trace]
You can configure the trace function in this category.

Figure 2.42 [Trace] Category

w Trace
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Extarnal frace autput CPU execution
Trace memary size[MByle] i
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[Usage of trace function]

Specify whether to use it as real-time RAM monitor function (RRM function) utilizing the trace function. If you
select [Real-time RAM Monitor], part of the trace functions will be disabled.

For details on applicable restrictions, see "2.11.1.4 Displaying and changing memory contents during program
execution".

This property can be changed only when the program is not running.

Caution To use the real-time RAM monitor function, the E20 and the target board must be connected via
a 38-pin JTAG cable. If the E20 and the target board are connected in any other way or via the
38-pin to 14-pin conversion adapter, select [Trace].

[Operation after trace memory is full]
Select the trace acquisition mode from the following drop-down list.

Overwrite trace memory and continue exe- | Continues overwriting the older trace data after the trace mem-
cution ory is full.

Stop trace Stops writing the trace data after the trace memory is full.

Stop Breaks after the trace memory is full.

Caution [E20(JTAG) [RX600, RX700 Series]]
If you have selected [Real-time RAM Monitor] in [Usage of trace function] property, the property
value is displayed as [Overwrite trace memory and continue execution] and becomes unchange-

able.
(c) [Trace data type]
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(d)

(e)

(f)

(9)

(h)

Select the type of data for which trace is to be acquired from the drop-down list.
The type of data that can be selected differs depending on the series of the microcontroller.
Following data types are displayed in the drop-down list.

- [RX66x, RX65N-2M, RX651-2M, RX671, RX72M, RX72N, and RX72T Groups]
Branch, Branch + Data access, Data access, Branch + Data access (without Access data), or Data access
(without Access data)

- [RX600, RX700 Series]
Branch, Branch + Data access, Data access

- [RX100, RX200 Series]
Branch, Data access

Caution [E20(JTAG) [RX600, RX700 Series]]
If you have selected [Real-time RAM Monitor] in [Usage of trace function] property, the property
value is displayed as [Data access] and becomes unchangeable.

[Start address for trace area without access data][RX65N-2M, RX651-2M, RX66T, RX671, RX72T, RX72M,
RX66N, and RX72N Group]
Specify the start address for the trace area without access data.

[End address for trace area without access data][RX65N-2M, RX651-2M, RX66T, RX671, RX72T, RX72M,
RX66N, and RX72N Group]
Specify the end address for the trace area without access data.

[Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and RX72T Groups]
Select the bus master which generated the data access.

This property is displayed only when [Branch+Data access] or [Data access] is specified in the [Trace data type]
property.

The following bus masters are displayed in the drop-down list.

- CPU (default), DMAC/DTC

When [Trace] is selected in the [Usage of trace function] property,
for data access tracing, only the trace results of data access from the specified bus master are displayed on the
trace panel.

Caution 1.  This property setting cannot be changed during program execution.

Caution 2. When [Real-time RAM Monitor] is selected in the [Usage of trace function] property, The bus
master is fixed to [CPU] and cannot be changed.

Caution 3. For an microcontroller that does not have the function for selecting the Bus master of data
access, the [Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72M,
RX72N, and RX72T Groups] property is not displayed. In this case, the bus master is fixed to
[CPUL.

[External trace output][E20(JTAG)]
From the following drop-down list, select the method in which to externally output the trace acquisition data.

CPU execution CPU execution given priority over trace output. Trace information may be lost if output.

Trace output Trace output given priority over CPU execution. CPU execution stops during trace out-
put, affecting real-time performance.

Do not output Only the internal buffer of the microcontroller will be used, with no output of trace infor-
mation.
Caution 1.  If you have selected [Real-time RAM Monitor] in [Usage of trace function] property, [Do not out-

put] cannot be selected from the drop-down list.

Caution 2.  If Step in is executed when [CPU execution] or [Trace output] is specified and trace data is being
displayed on the Trace panel, correct trace data may not always be displayed.

Caution 3. [RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and RX72T Groups]
When this property is changed from [Do not output] to [CPU execution] or [Trace output], the
timer measurement results are initialized.

[Trace memory size[MByte]][E20(JTAG)]
Specify the size of memory used to retain the trace data.
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)

(k)

(7)

The following memory sizes are displayed in the drop-down list.
- 1 (default), 2, 4, 8, 16, 32

Caution If you have selected [Real-time RAM Monitor] in [Usage of trace function] property, the property
value is displayed as [1] and becomes unchangeable.

[Output timestamp]

Specify whether timestamp information is added to the trace data to be collected.

This property is selectable only when you've specified [Trace] in the [Usage of trace function] property.

The change options in this property vary depending on the microcontroller series and the specified value of
[Trace data type] property, as follows:

Microcontroller Data type Change options
RX66x, RX65N-2M, Branch, Branch + Data access, Changeable only when program is halted.
RX651-2M, RX671, Data access, Branch + Data
RX72M, RX72N, and | access (without Access data),
RX72T Group Data access (without Access
data)
RX600 Series other Branch, Branch+Data access, Changeable only when program is halted.
than those listed Data access
above
RX200 Series Branch Not changeable.
[No] is always displayed.
Data access Changeable only when program is halted.
RX100 Series Branch, Data access Not changeable.
[No] is always displayed.

[Trace clock count source[MHZz]]

This property is displayed only when you've specified [Yes] in the [Output timestamp] property.

Enter a count source with which a timestamp value is calculated from a count value.

To specify this, enter a value directly in the range 0.0001 to 999.999.

Note that if this property is blank, the set value of the [Operating frequency [MHz]] property in the [Clock] cate-
gory of a [Connect Settings] tab is used in place of the count source.

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  The property's set value is not reflected in the trace data that has already been collected. The
property you've set is reflected beginning with the trace data that is Division ratio of trace clock
count source collected after it is set.

[Division ratio of trace clock count source][RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and
RX72T Groups]

Specify the division ratio of trace clock count source for the timestamp.

This property is displayed only when [Yes] is selected in the [Output timestamp] property.

Select the frequency division ratio for the timestamp count source from the drop-down list.

The following frequency division ratios are displayed in the drop-down list.

- 11, 1/16, 1/256, 1/4096

The frequency specified in the [Trace clock count source[MHz]] property is divided by the specified value (the
frequency is multiplied by 1/n) and one cycle of the obtained frequency is used as the unit for timestamp count
(the frequency for count value 1).

Caution 1.  This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for dividing the timestamp frequency for
tracing, the [Division ratio of trace clock count source][RX71M, RX66x, RX65x, RX64M, RX671,
RX72M, RX72N, and RX72T Groups] property is not displayed. In this case, the division ratio is
fixed to [1/1]

[Timer] [RX600, RX700 series]
You can configure the timer function in this category.
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Figure 2.43 [Timer] Category

4 Timer
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(@) [Use 64bit counter]
Specify whether to use two 32-bit counters or one 64-bit counter.

(8) [Coverage] [RX71M, RX66x, RX65x, RX64M, RX671, RX72M, RX72N, and RX72T Groups]

You can configure the coverage function in this category.
See "2.15 Measure Coverage [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T,

RX72M, and RX72N Groups]]" for details on the coverage function and this category configuration.

2.3.3.3 [Download File Settings] tab

You can configure downloading to the debug tool in [Download File Settings] tab.
For the details of settings in each category, see "2.5.1 Execute downloading".

2.3.3.4 [Hook Transaction Settings] tab

In the [Hook Transaction Settings] tab, you can configure hook transaction for the debug tool.
See "2.18 Setting Up the Hook Process" for details on hook transaction and the settings in each category.
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2.3.4 [EZ Emulator]

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

Figure 2.44 Property Panel
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Follow the steps below by selecting the corresponding tab on the Property panel.

2.3.4.1 [Connect Settings] tab

2.3.4.2 [Debug Tool Settings] tab
2.3.4.3 [Download File Settings] tab
2.3.4.4 [Hook Transaction Settings] tab

2.3.4.1 [Connect Settings] tab

In the [Connect Settings] tab, you configure the connection with the debug tool for each one of the following categories.

(1) [Internal ROM/RAM]

(2) [Clock]

(3) [Connection with Target Board]
(4) [Flash]

(5) [Operating Modes of CPU]

(6) [External Flash]

)

(1) [Internal ROM/RAM]

The configuration of internal ROM/RAM is displayed in this category.

Figure 2.45 [Internal ROM/RAM)] Category
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Size of intarnal PLAMIKE:Ae=s]

Size of DaeFlash memony[KBytas]

(a) [Size of internal ROM[KBytes]

2041
128
32

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

(c)

()

(@)

(b)

(c)

(d)

@)

[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.

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

Caution You cannot change the property in this category while connected to EZ Emulator.

Figure 2.46 [Clock] Category [HOCO]

4 Clock
Main chock souncs HOCO
D paiating frequency|dHz| 25_0000

Bl changing of e clock source an wiling inleenal flash memony Ma

Figure 2.47 [Clock] Category [EXTAL]

4 Clock
Main clock sowcs EXTAL
Main clock. Inequency|kHz) 12 5000
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Elow changing of the cladk zouce on witing incenal lash mamon Ma

[Main clock source]
Select EXTAL frequency or internal HOCO as the main clock source. [EXTAL] will be displayed for microcon-
trollers with no internal HOCO.

[Main clock frequency [MHZz]]

Specify the main clock frequency (before multiplier).

Specify EXTAL frequency by directly entering a number between 0.0001 and 99.9999 (MHz). The entered value
will be truncated to 4 decimal places. If the value is out of the specifiable range, it will be rounded to 0.0001
(when 0 or below) or to 99.9999 (when 100 or above).

This property is displayed only when you have selected [EXTAL] in the [Main clock source] property.

[Operating frequency [MHZz]]

Specify the Operating frequency (ICLK) by directly entering a number between 0.0001 and 999.999 (MHz).

If the value is out of the specifiable range, it will be rounded to 0.0001 (if O or negative) or to 999.999 (if 1000 or
greater).

[Allow changing of the clock source on writing internal flash memory]
Specify whether to allow a debugger to operate the clock while the internal flash memory is being rewritten.

Caution [EZ Emulator]
When [Yes] is selected, if internal flash ROM is rewritten by the debugger while the FlashIF clock
(FCLK) of the microcontroller is outside of the guaranteed operating range (that is, while operat-
ing with LOCO or subclock), the EZ Emulator will switch the clock source. After rewriting to the
internal flash ROM is completed, the clock will be restored to the previous clock source.
Note that the operating frequency of the peripheral clock will change during internal flash mem-
ory rewriting because the clock source is switched.
The clock manipulation enabling setting takes effect when the internal flash ROM is rewritten
after program execution or step execution. Note that the clock source is forcibly switched regard-
less of the clock manipulation enabling setting if FCLK is outside of the guaranteed operating
range immediately after the debug tool is activated or when the [CPU Reset] button is clicked.

[Connection with Target Board]
You can configure the connection between EZ Emulator and the target board in this category.
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Figure 2.48 [Connection with Target Board] Category

4 Connectionwith Tanged Bosrd
Ler Ve[V

FINE baud ratalbps] 1000000

(@) [User Vcc[V]]
Specify the value of the microcontroller’s operating voltage that is actually supplied to the user board.
Directly enter a numerical value from 0.0001 to 9.9999 (unit: V).

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

(b) [Communications method]
Displays the method of communication used by the EZ Emulator for communicating with the microcontroller on
the target system.
You cannot change the value of this property.
For the details of debug tool selection, see "2.3.1 Select the debug tool to use".

(c) [FINE baud rate[bps]]
From the drop-down list, select the baud rate (FINE baud rate) to be used by the EZ Emulator for communicat-
ing with the microcontroller on the target system.
The following baud rate is displayed in the drop-down list.

- 1000000 (default), 500000, 250000
Caution 1.  This property cannot be changed while connected to EZ Emulator.

Caution 2.  Depending on the length or the method of FINE signal wiring on the target system, it may not be
possible to communicate using the selected FINE baud rate. In such a case, reducing the FINE
baud rate may achieve successful communication.

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

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

Figure 2.49 [Flash] Category

4 Flash
Input Made of ID code Specfy the |D coda az a 32-diph hexadecimal
10 code FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
‘wiork FLAM start address [res] 100D
o FLAM '.-I_-..-_:-.'.-. 102

(@) [Input Mode of ID code]
Specify a mode for the input of ID code.

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

(b) [ID code]
Enter the ID code to release the flash memory from the protected state.
If you have selected [Specify the ID code as a 32-digit hexadecimal] in the [Input Mode of ID code] property,
enter the ID code in a 32-digit hexadecimal number. If you have selected [Specify the ID code as an ASCII code
within 16 characters], enter the ID code using maximum 16 ASCII characters.

Caution 1.  This property cannot be changed while connected to EZ Emulator.

Caution 2.  To enter the ID code as a 32-digit hexadecimal value, arrange it as a sequence of 32-bit units of
data.
Byte order of the ID code of the flash programmer can be different from that of CS+. Please con-
firm the specification about ID code of the flash programmer you're using.

Caution 3. If the ID code entered in ASCII characters is shorter than 16 characters, the unused space will be
padded with 0.

Caution 4.  Even if you have downloaded a program that contains an ID code, that ID code is replaced with
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.

(c) [Work RAM start address]
Specify the location address of the work RAM to be used by the debugger. Specify an address value that is a
multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically corrected.
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The amount of memory indicated by the [Work RAM size[bytes]] property beginning with this address is to be
used by the debugger firmware.

Caution 1.  This property cannot be changed while connected to EZ Emulator.

Caution 2. The work RAM area can also be used by the user program because the emulator saves and
restores data in this area. Note, however, that the work RAM area is not specifiable as:
the destination or origin of a DMA or DTC transfer, an address where a DTC vector table or trans-
fer information is to be allocated, or the interrupt vector for a DMAC or DTC activation source.

(d) [Work RAM size[bytes]]
Displays the size of the work RAM to be used by the debugger.

(5) [Operating Modes of CPU]
In this category, you configure the operating mode of the microcontroller to be emulated.

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

Figure 2.50 [Operating Modes of CPU] Category
4 Operating Modas of CPL

Mode pins sefting Single-chip mode
Register sefting Single-chip moede
Endizan Litle-=ndian data

(@) [Mode pins setting]
Specify the operating mode set by the mode pin of the microcontroller.
The setting is fixed to single-chip mode while the EZ Emulator is in use.

(b) [Register setting]
Specify the operating mode to be set by the register.
The setting is fixed to single-chip mode while the EZ Emulator is in use.

(c) [Endian]
Display the project endian. Acquires endian information from the project and displays its value. Can be selected
only when the debug tool is disconnected.

(6) [External Flash]
In this category, you can configure external flash.
Although this category is controllable while the EZ Emulator is in use, any setting for this category is not reflected
because the microcontroller’s operating mode is fixed to single-chip mode.

2.3.4.2 [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, you configure the basic settings of the debug tool for each one of the following catego-
ries.

(1) [Memory]

(2) [Access Memory While Running]
(3) [Register]

(4) [Break]

(5) [System]

(6) [Trace]

(7) [Timer] [RX600 series]

)

[Memory]
You can configure the memory in this category.
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Figure 2.51
4 Memony

[Memory] Category
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Current memory mapping status is displayed for each type of memory area.
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It is not possible to change mapping on this panel.
To add or delete an /O protection area, select the [Memory mappings] property and click on the [...] button that
appears on the right to open the Memory Mapping dialog box. For details on how to change settings, refer to the
section of the Memory Mapping dialog box.

This property displays only the number of memory areas.

Expanding the [Memory mappings] property will display the following sub-items.

- [Memory type]
Indicates the memory type of the corresponding area.
Each memory type corresponds to the following areas.

On-chip ROM area

Program ROMN°® 1 and data flashNote 2

On-chip RAM area

On-chip RAM

I/O registers area

Peripheral 1/0O register
Divided into areas with different endians for display

External area(CS7/CS6/.../CS0)

External address space
CSO0 to CS7 are displayed separately

Other memory area

FCU-RAMNOte 3 FCU firmwareN°t 3 user boot

Reserved area

Areas other than those listed above
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(b)

(2)

(a)

(b)

(©)

I/O protection area Address range in an external area that is not read by the
debugger. Register this area in the Memory Mapping dialog
box.

Note 1. If data in the on-chip flash ROM area is changed by means other than downloading (e.g. by

manipulating it via the Memory panel or line assembling), the flash ROM reflects this change
next time the user program is run.

Note 2. If an attempt is made to reference data in erased data flash ROM, only undefined values are
displayed due to the specifications of the microcontroller. If the debugger is used to write to the
data flash ROM, on the other hand, data is written in 256-byte units. Written areas do not hold
undefined values.

Note 3. Do not use the debugger to write to FCU-RAM. The FCU firmware area also cannot be written
by the debugger.

- [Start address]
Displays the starting address of the corresponding area.

- [End address]
Displays the ending address of the corresponding area.

- [Access width[bits]]
Displays the access width of the corresponding area.
When [Memory type] Indicates the memory type of the corresponding area. Each memory type corresponds
to the following areas. is an external area, the access width can only be changed when the debug tool is dis-
connected.

- [Endian]
Displays the endians of the external area and the I/O register area.
When [Memory type] Indicates the memory type of the corresponding area. Each memory type corresponds
to the following areas. is an external area, the endian can only be changed when the debug tool is discon-
nected.

Caution Connecting to a debug tool (see "2.4.1 Connect the debug tool to CS+") will display details for
each memory type.

[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 after download or when values are changed in the Watch panel/ Memory
panel.

[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 "2.11.1.4 Display-
ing and changing memory contents during program execution" for details on the real-time display update function.

Figure 2.52 [Access Memory While Running] Category

4 Access Memory While Runming

Access by abopping execution Mo
Uipdate the display during execution fas
Update inlerval[ms] 504

[Access by stopping execution]
Specify from the drop-down list whether to allow access to the memory area while executing a program.
Select [Yes] to allow access ([No] is selected by default).

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

Caution You cannot change this property while the program is in execution.

[Update interval[ms]]

This property is displayed only when the [Update the display during execution] property is set to [Yes].

Specify the interval in 100ms unit to update the contents in the Watch panel/Memory panel display while execut-
ing a program.
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@)

(@)

(b)

(4)

(@)

®)

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

Note that if you've changed the specified value of the [Update the display during execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

[Register]
In this category, make settings related to PC display in the Status bar during program execution.

Figure 2.53 [Register] Category

4 Regizber
PC display duning the execution Yes
Display update interval for PCms] 500

[PC display during the execution]
This property specifies whether the PC value is displayed in the Status bar during program execution.
When you select [No], the Status bar under execution will show "Running."

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  [RX100 Series]
This property is hidden because these microcontrollers do not support display of the PC value in
the status bar during program execution.

[Display update interval for PC[ms]]

This property is displayed only when you've selected [Yes] in the [PC display during the execution] property.
During program execution, specify a PC display updating interval in the Status bar in 100 ms units.

Enter an integer directly in the range 100 to 65500 (with fractions below 100 ms rounded up). (By default, [500]
is specified.)

Note that if you've changed the specified value of the [PC display during the execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

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

Figure 2.54 [Break] Category

4 Bresk
Type of breakpoants to be preferentially used Hardware break

[Type of breakpoints to be preferentially used]

Specify from the following drop-down list the type of preferential breakpoint to be used with a single click of the
mouse in the Editor panel/Disassemble panel.

When setting a break point after the preferential break point type has been used up, the other break point type
will be automatically selected.

See "2.10.2 Stop the program at the arbitrary position (breakpoint)" for details on breakpoints.

Software break Sets software breakpoint preferentially.
Hardware break Sets hardware breakpoint preferentially (default).
[System]

You can configure the emulation system in this category.
For more information regarding the execution of a specified routine before the execution and after the break of a
program, see "2.9.4 Execute a specified routine [E1] [E20] [EZ Emulator]".

R20UT5060EJ0100 Rev.1.00 RENESAS Page 51 of 424
Nov 01, 2021



CS+V8.07.00 2. FUNCTIONS

(@)

(b)

(c)

(d)

(e)

(f)

(9

(h)

(6)

Figure 2.55 [System] Category
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[Debug the program re-writing the on-chip PROGRAM ROM)]
Specify whether to debug programs that rewrite on-chip program ROM area, such as those that use ROM P/E
mode.

Caution You cannot change this property while connected to EZ Emulator.

[Debug the program re-writing the on-chip DATA FLASH]
Specify whether to debug programs that rewrite on-chip data flash area, such as those that use data flash P/E
mode.

Caution You cannot change this property while connected to EZ Emulator.

[Execute the specified routine immediately before execution of the user program]
Specify whether to execute a specified routine before executing the user program.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately before execution starts]

Specify the address to be executed immediately before the user program execution. This property is displayed
only when [Execute the specified routine immediately before execution of the user program] property is set to
[Yes].

Caution You cannot change this property while the program is in execution.

[Execute the specified routine immediately after the user program stops]
Specify whether to execute a specified routine after the user program break.

Caution You cannot change this property while the program is in execution.

[Routine to run immediately after execution stops]
Specify the address to be executed immediately after the user program break. This property is displayed only
when [Execute the specified routine immediately after the user program stops] property is set to [Yes].

Caution You cannot change this property while the program is in execution.

[Work RAM start address for executing a specified routine]

Specify the address where the work RAM for use in execution of the specified routine starts. Specify an address
value that is a multiple of four bytes. If the entered value is not a multiple of four bytes, the value is automatically
corrected. The amount of memory indicated by the [Work RAM size [bytes] for executing a specified routine]
property beginning with this address is to be used by the debugger firmware.

This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

Caution 1.  You cannot change this property while the program is in execution.
Caution 2.  Specify the range of memory that is not used by the user program.

[Work RAM size [bytes] for executing a specified routine]

Indicates the size of the work RAM for use in execution of the specified routine.

This property is displayed only when you have selected [Yes] either for the [Execute the specified routine imme-
diately before execution of the user program] or [Execute the specified routine immediately after the user pro-
gram stops] property.

[Trace]
You can configure the trace function in this category.
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Figure 2.56 [Trace] Category
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[Usage of trace function]
[Trace] is displayed as the usage of trace function.
You cannot change the value of this property.

[Operation after trace memory is full]
Select the trace acquisition mode from the following drop-down list.

2. FUNCTIONS

Overwrite trace memory and continue Continues overwriting the older trace data after the trace memory is
execution full.

Stop trace Stops writing the trace data after the trace memory is full.
Stop Breaks after the trace memory is full.
[Trace data type]

Select the type of data for which trace is to be acquired from the drop-down list.
The type of data that can be selected differs depending on the series of the microcontroller.
Following data types are displayed in the drop-down list.

- [RX600, RX700 Series]
Branch, Branch+Data access, Data access

- [RX100, RX200 Series]
Branch, Data access

[Output timestamp]

Specify whether timestamp information is added to the trace data to be collected.

The change options in this property vary depending on the microcontroller series and the specified value of
[Trace data type] property, as follows:

Microcontroller Data type Change options
RX600, RX700 Branch, Branch+Data access, Changeable only when program is halted.
Series Data access
RX200 Series Branch Not changeable.
[No] is always displayed.
Data access Changeable only when program is halted.
RX100 Series Branch, Data access Not changeable.

[No] is always displayed.

[Trace clock count source[MHZz]]

This property is displayed only when you've specified [Yes] in the [Output timestamp] property.

Enter a count source with which a timestamp value is calculated from a count value.

To specify this, enter a value directly in the range 0.0001 to 999.999.

Note that if this property is blank, the set value of the [Operating frequency [MHz]] property in the [Clock] cate-
gory of a [Connect Settings] tab is used in place of the count source.

Caution 1.  You cannot change this property while the program is in execution.

Caution 2.  The property's set value is not reflected in the trace data that has already been collected. The
property you've set is reflected beginning with the trace data that is collected after it is set.

[Timer] [RX600 series]
You can configure the timer function in this category.
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Figure 2.57 [Timer] Category

4 Timer
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(@) [Use 64bit counter]
Specify whether to use two 32-bit counters or one 64-bit counter.

2.3.4.3 [Download File Settings] tab

You can configure downloading to the debug tool in [Download File Settings] tab. For the details of settings in each cat-
egory, see "2.5.1 Execute downloading".

2.3.4.4 [Hook Transaction Settings] tab

In the [Hook Transaction Settings] tab, you can configure hook transaction for the debug tool.
See "2.18 Setting Up the Hook Process" for details on hook transaction and the settings in each category.
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2.3.5 [Simulator]

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

Figure 2.58 Operating Environment Settings [Simulator] (Property Panel)
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Follow the steps below by selecting the corresponding tab on the Property panel.

2.3.5.1 [Connect Settings] tab

2.3.5.2 [Debug Tool Settings] tab
2.3.5.3 [Download File Settings] tab
2.3.5.4 [Hook Transaction Settings] tab

2.3.5.1 [Connect Settings] tab

In the [Connect Settings] tab, you can configure the connection with the debug tool for each one of the following catego-
ries.

(1) [Internal ROM/RAM]

(2) [Endian]

(3) [Clock]

(4) [Peripheral Function Simulation]
)

(1) [Internal ROM/RAM]

The size of internal ROM/RAM of the selected microcontroller is displayed in this category.

Figure 2.59 [Internal ROM/RAM] Category [Simulator]

4 Internal ROMEAM
Size of intarnal BOM[KEytes]
Size of internal FLAM[EByies] G
(@) [Size of internal ROM[KBytes]

The internal ROM size to simulate is displayed (unit: Kbytes).
You cannot change the value of this property.

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

(2) [Endian]
You can configure endian in this category.

wn
2% ]

Figure 2.60 [Endian] Category [Simulator]
4 Endian
Endian of CPU Little-endian data

(@) [Endian of CPU]
Specify the endian for the CPU.
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@)

(@)

(4)

(a)

(b)

By default, the endian selected in the build tool property is displayed.

Caution You cannot change this property while connected to the Simulator.

[Clock]
You can configure clock in this category.

Figure 2.61 [Clock] Category [Simulator]

4 Clock
Syatem elock (ICLE) frequency[MHz] 50
[System clock (ICLK) frequency [MHZz]]
Specify the clock frequency for the CPU (unit: MHz).
You can specify a desired frequency value.
Enter an integer directly in the range 1 to 1,000.

Caution You cannot change this property while connected to the Simulator.

[Peripheral Function Simulation]
You can configure simulation of peripheral functions in this category.

Figure 2.62 [Peripheral Function Simulation] Category

4 Peripheral Function Simulaton

a4 Peripheral functon simulation module [2]
L1 CMT
] iCL
Peripherzal clock rate 1

[Peripheral function simulation module]

It displays the name of available peripheral function simulation modules and lets you select from the drop-down
list whether to use each module being displayed.

Select [Use] when using the module ([Not Use] is selected by default).

You cannot change the name of peripheral function simulation modules on this panel.

[Peripheral clock rate]

Specify from the drop-down list the peripheral-to-internal clock ratio that shows the number of internal clock that
is equivalent to 1 peripheral clock.

The following clock rates are displayed in the drop-down list.

1(Default), 2, 3, 4, 6, 8, 12, 16, 24, 32, 64

Caution You cannot change this property while connected to the Simulator.

2.3.5.2 [Debug Tool Settings] tab

In the [Debug Tool Settings] tab, you can configure the debug tool for each one of the following categories.

)
)
)
)
)
)

)

(1
(2
(3
(4
(5
(6
(7
(8)
)

(1

[Memory]

[Access Memory While Running]
[Register]

[Trace]

[Coverage]

[Stream 1/0]

[Execution mode]

[Instruction decode cache]

[Memory]
You can configure the memory in this category.
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Figure 2.63 [Memory] Category [Simulator]
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[Memory mappings]

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

The memory mapping status cannot be changed on this panel. When necessary, you can add a memory map-
ping in the Memory Mapping dialog box. This dialog box can be displayed by clicking on the [...] button which
appears on the right end of the setting field after selecting [Memory Mapping] property.

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

Figure 2.64 Opening the Memory Mapping Dialog Box
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2. FUNCTIONS

(2) [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 "2.11.1.4 Display-
ing and changing memory contents during program execution" for details on the real-time display update function.

(@)

(b)

Figure 2.65 [Access Memory While Running] Category [Simulator]
4 Access Meamony Whils Runeing
Updale displey dufing he exesulion g
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[Update display during the execution]

Specify from the drop-down list whether to update the display in the Watch panel/Memory panel during a pro-
gram execution.

Select [Yes] to update the display (default).

Caution You cannot change this property while the program is in execution.

[Display update interval[ms]]

This property is displayed 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 execut-
ing a program.

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

Note that if you've changed the specified value of the [Update display during the execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.
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(3) [Register]
In this category, make settings related to PC display in the Status bar during program execution.

Figure 2.66 [Register] Category [Simulator]
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(a) [PC display during the execution]
This property specifies whether the PC value is displayed in the Status bar during program execution.
When you select [No], the Status bar under execution will show "Running."

Caution You cannot change this property while the program is in execution.

(b) [Display update interval for PC[ms]]
This property is displayed only when you've selected [Yes] in the [PC display during the execution] property.
During program execution, specify a PC display updating interval in the Status bar in 100 ms units.
Enter an integer directly in the range 100 to 65500 (with fractions below 100 ms rounded up). (By default, [500]
is specified.)
Note that if you've changed the specified value of the [PC display during the execution] property from [No] to
[Yes], the previous set value is displayed in this property.

Caution You cannot change this property while the program is in execution.

(4) [Trace]
You can configure the trace function in this category.
See "2.13 Collecting an Execution History" for details on the trace function and this category configuration.

(5) [Coveragel]
You can configure the coverage function in this category.
See "2.15 Measure Coverage [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T,
RX72M, and RX72N Groups]]" for details on the coverage function and this category configuration.

(6) [Stream 1/O]
You can configure the stream 1/O for performing standard 1/O or file I/O to/from the user program in this category.

Figure 2.67 [Stream I/O] Category

4 Stream A0
Szlect straam V0 mode Simulator mode
Uszz siream 110 function Ma
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(@) [Select stream 1/0O mode]
In this property, specify an /0 mode from the drop-down list in which mode you want standard 1/O to be exe-
cuted.
To use files for the same low-level interface routines (assembly language part) as the emulator, specify [Emula-
tor mode]. (By default, [Simulator mode] is specified.)

Remark File I/O is usable only when [Simulator mode] is specified. File I/O cannot be used when [Emula-
tor mode] is specified.

Caution This property cannot be changed when a simulator is connected.

(b) [Use stream I/O function]
This property is displayed only when [Simulator mode] is specified in the [Select stream /O mode] property.
Specify from the drop-down list whether or not to use the stream 1/O function while simulator mode is in use.
Select [Yes] when using this function ([No] is selected by default).

(c) [Stream I/O address]
This property is displayed only when [Simulator mode] is specified in the [Select stream /O mode] property.
Specify the position at which stream 1/O starts while simulator mode is in use.
Directly enter the desired address ([0x00000000] is specified by default).

(7) [Execution mode]
You can configure the operation that is required in the event of simulation error or exception in this category.
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Figure 2.68 [Execution mode] Category
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(@) [Select execution mode]
In this property, you can select the execution mode from the following drop-down list.

Stop Stops simulation (default).

Continue Continues simulation (Property items in the bottom section will be enabled.)

(b) [Stop when undefined instruction exception is encountered]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when undefined instruction exception is encountered. Select [Yes] if you wish
to stop at the occurrence of undefined instruction exception (default).

(c) [Stop when privileged instruction exception is encountered]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when privileged instruction exception is encountered. Select [Yes] if you wish
to stop at the occurrence of privileged instruction exception (default).

(d) [Stop when access exception is encountered]
This property is displayed only when an MPU module exists in [Peripheral function simulation module] property
and you have selected [Stop] in [Select execution mode] property. Specify from the drop-down list whether to
stop when access exception is encountered. Select [Yes] if you wish to stop at the occurrence of access excep-
tion (default).

(e) [Stop when floating-point exception is encountered][The microcontrollers with the FPU]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when single-precision floating-point exception is encountered. Select [Yes] if
you wish to stop at the occurrence of single-precision floating-point exception (default).

(f)  [Stop when interrupt is encountered]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when interrupt is encountered. Select [Yes] if you wish to stop at the occur-
rence of interrupt (default).

(g) [Stop INT instruction is executed]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when INT instruction is executed. Select [Yes] if you wish to stop at the exe-
cution of INT instruction (default).

(h) [Stop BRK instruction is executed]
This property is displayed only when you have selected [Stop] in [Select execution mode] property. Specify from
the drop-down list whether to stop when BRK instruction is executed. Select [Yes] if you wish to stop at the exe-
cution of BRK instruction (default).

(8) [Instruction decode cache]
In this category, you can configure instruction decode cache, a function which retains decode result during instruc-
tion execution so that it can be used again when the instruction at the same address is executed.

Figure 2.69 [Instruction decode cache] Category
4 [nztruction Decode Cache
Cache the results of decoeding instructions and accelerate simulation  Ma

(a) [Increase simulation speed by caching instruction decode result]
Specify from the drop-down list whether to enable instruction decode cache function.
Select [Yes] to enable this function ([No] is selected by default).
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Caution As the instruction decode cache function reuses the decode result, it cannot be used in programs
that employ self-modifying code. If an instruction is modified as a result of unintended program
operation, error detection may not be performed properly.

2.3.5.3 [Download File Settings] tab

In the [Download File Settings] tab, you can configure download setting for the debug tool.
See "2.5.1 Execute downloading" for details on each category configuration.

2.3.5.4 [Hook Transaction Settings] tab

In the [Hook Transaction Settings] tab, you can configure hook transaction for the debug tool.
See "2.18 Setting Up the Hook Process" for details on each category configuration and hook transaction.

R20UT5060EJ0100 Rev.1.00 RENESAS Page 60 of 424
Nov 01, 2021



CS+V8.07.00

2. FUNCTIONS

2.4 Connect to/Disconnect from the Debug Tool

This section describes connection to and disconnection from the debug tool including hot plug-in connection.

2.4.1 Connect the debug tool to CS+

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

ect.

After succeeding in the connection to the debug tool, the Status bar of the Main window changes as follows:
For details on each item displayed on the Status bar, see the section of the "Main window".

Figure 2.70 Status Bar Indicating the Successful Connection to the Debug Tool

Bt DISCOMMECT |

v

wiereak [ o000 | @@mcEngTaG) | (23 Notmesswed [Ty [ |

Remark
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[
The information of the debug tool appears at this area.

When the button on the Debug toolbar is clicked, it will download the specified file after connecting
to the debug tool (see "2.5.1 Execute downloading").

When the ‘ﬂ button on this toolbar is clicked, it will build the project, connect to the debug tool and then

download Fespecified file.

Display the Version Information [E1] [E20] [EZ Emulator]

After successful connection to the debug tool, the version information such as the emulator firmware version and
the emulator information such as supplied voltage are displayed on the Output panel.

Figure 2.71 Output Panel after Connection [E1]
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Figure 2.72 Output Panel after Connection [E2 Lite]
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Figure 2.73 Output Panel after Connection [E2]
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Figure 2.74 Output Panel after Connection [E20]
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Figure 2.75 Output Panel after Connection [EZ Emulator]
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Caution [E1] [E20]
When the emulator firmware should be updated, it is automatically updated. To ensure this update,
do not disconnect the USB or power supply until connection is established.

2.4.2 Disconnect the debug tool from CS+

Click the button on the Debug toolbar to cut off the communication with the connected debug tool.
After disconnecting from the debug tool, the Status bar on the Main window changes as follows:

Figure 2.76 Status Bar Indicating the Disconnection from the Debug Tool
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This area is left blank. "DISCONNECT" is displayed.

Caution 1.  The debug tool cannot be disconnected from CS+ while the program is running. If you wish to disconnect
the debug tool, stop the program in advance.

Caution 2.  [E1] [E20] [EZ Emulator]
If you are using the E1, E20, or EZ Emulator, select the above or either of the following ways to discon-
nect the debug tool from CS+.
(1) Select [Disconnect from Debug Tool] from the [Debug] menu.
(2) Enter “debugger.Disconnect()” in the Python Console panel.
If you terminate the debugger, you will not be able to start up the debugger correctly next time. In such a
case, turn the power off and turn it on again (i.e. turn off the power switch on the E20 and turn it on or dis-
connect the USB interface cable from the E1 or EZ Emulator and re-connect it). When using EZ Emula-
tor, also restart CS+.

Remark Disconnecting the debug tool will close all the panels and dialog boxes that can be displayed only during
the connection.

2.4.3 Connect the debug tool to CS+ using hot plug-in [E1(JTAG)] [E20(JTAG)]

With hot plug-in function, you can connect the debug tool to the CS+ and debug the program while it is in execution.
Follow the steps below to establish hot plug-in connection.

(1) Execute the program

Execute the program which has been downloaded onto the microcontroller on the target system without connect-
ing to the emulator.
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(2) Specify the debug tool
In the active project, specify the debug tool which supports hot-plug in connection ([E1(JTAG))/[E20(JTAG)]).

Remark [E1(Serial)] [E20(Serial)] [EZ Emulator]
Hot plug-in connection is not supported.

(3) Connect the debug tool to CS+ using hot plug-in
Select [Hot Plug-in] from [Debug] menu to initiate the preparation for hot plug-in connection.

(4) Connect to the target system
Following message will appear once you are ready to start hot plug-in connection. Connect the emulator to the tar-
get system and click [OK]. This will start the communication with the debug tool which is selected in the currently
active project.

Figure 2.77 Message Indicating that Hot Plug-in Connection Is Ready to be Started
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Caution [E1(JTAG)]
To establish hot plug-in connection, you need to connect the emulator to the target system via "Hot-
plug Adapter" (ROEO00010ACBOO0) which is optionally available.

(5) Hot plug-in connection completed
Once the connection to the debug tool is successfully completed, the Status bar on the Main window will change
as shown below. For details on each item displayed on the Status bar, see the section of the "Main window".

Figure 2.78 Status Bar Indicating the Successful Hot plug-in Connection to the Debug Tool
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This area shows information on the currently active debug tool.

"RUN" indicates that the program is running.

Caution 1.  The trace function will not be available until the program breaks following the completion of hot plug-in
connection.

Caution 2.  The real-time RAM monitor function (RRM function) will not be available until the program breaks follow-
ing the completion of hot plug-in connection. Do not select [Real-time RAM monitor] for the [Usage of
trace function] property under the[Trace] category.

Caution 3.  Once the hot plug-in connection is established, all the events that have been set in the project as the user
information (excluding built-in event) will be deleted.

Caution 4. When conducting hot plug-in connection, do not use a project for which software break point is set as it
may result in unsuccessful connection. Check that all the software break points are deleted in the Events
panel of the active project before starting hot plug-in connection (see 2.17.5 Deleting events).
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Caution 5.  The emulator stops the program temporarily for approximately 800us to check the ID code at hot plug-in
connection (CPU clock: 100 MHz, JTAG clock: 16.5 MHz).
Caution 6. [RX630, RX631, RX63N, RX63T, and RX634 Groups]
Confirm that the endian settings of the endian select registers (MDEB, MDES) written on the microcon-
troller match the endian information of the project. See the hardware manual of the microcontroller for the
details of endian select registers.
Hot plug-ins cannot be used while a flash rewrite program is running.
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2.5 Download and Upload

This section describes how to download the program to be debugged (e.g., load module files) into CS+, and how to
upload the memory content under debug from CS+ to files.

2.51

Execute downloading

Download the load module files to be debugged.
Following the procedure below, make the necessary settings for downloads on the Property panel's [Download File Set-
tings] tab before you execute a download.

(1

(a)

(b)

Setting the [Download] category

Figure 2.79
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Figure 2.80 [Download] Category [Simulator]
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[Download files]

[Download] Category [E1(JTAG)] [E1(Serial)] [E20(JTAG)] [E20(Serial)] [EZ Emulator]
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Displays the file names to be downloaded, as well as download conditions. (The numeric value in property value
"[ 1" indicates the number of files currently specified to be downloaded).

The files to be downloaded here are those files that have been specified as the subject to build in the main proj-
ect and sub-projects. This means that the same files that were specified in the project are automatically deter-

minedN°te to be the download files.

However, the files to be downloaded and the download conditions can be manually changed. In this case, see

"2.5.2 An applied method of download".
Note

To download the load module files created by an external build tool (e.g., compilers and assem-

blers other than the build tools supplied with CS+), a debug-dedicated project needs to be cre-

ated.

If you use a debug-dedicated project as the subject to debug, add your download files to the
download file node on project tree. The files to be downloaded will be reflected in this property.
For details on how to use "external build tools" and details about "debug-dedicated projects," see
the separate edition, "CS+ Integrated Development Environment User's Manual: Project Opera-

tion".

[CPU Reset after download]

Specify from the drop-down list whether or not to reset the CPU after a download is completed.
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(c)

(d)

(e)

)

(@)

(b)

(c)

(d)

To reset the CPU, select [Yes] (default).

[Erase flash ROM before download] [E1] [E20] [EZ Emulator]

Specify from the drop-down list whether or not to erase the flash ROM (program ROM) before a download is
executed.

To erase the flash ROM, select [Yes].

[Erase data flash ROM before download] [E1] [E20] [EZ Emulator]
Specify from the drop-down list whether or not to erase the data flash ROM before a download is executed.
To erase the data flash ROM, select [Yes]. (By default, [No] is selected).

[Automatic change method of event setting position]

If, as debug work proceeds, a program which has had changes added is downloaded again, the position
(address) at which a currently set event is set may happen to be in the middle of an instruction. In such a case,
use this property to specify how the subject event should be handled.

Select one of choices from the drop-down list below.

Move to the head of Resets the subject event at the beginning address of the instruction.
instruction
Suspend event Leaves the subject event pending (default).

However, specification on this property applies to only the event set positions for which debug information is
nonexistent. For the event set positions that have debug information, the event is always moved to the begin-
ning of the source text line.

Setting the [Debug Information] category

Figure 2.81 [Debug information] Category
4 Debug Infonmation
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[Execute to the specified symbol after CPU Reset]

Specify from the drop-down list whether or not to run the program up to a specified symbol position after the
CPU is reset, or after a download is completed (only when you specified [Yes] on the [CPU Reset after down-
load] property).

To run the program up to a specified symbol position, select [Yes] (default).

Remark If, while you specified [Yes] on the [CPU Reset after download] property, you specify [Yes] on this
property, the Editor panel opens automatically after a download is completed, with the source
text at the position you specified on [Specified symbol] property displayed on it.

Also, if you specify [No] here, this panel opens, with the reset address displayed on it. (If the
reset address has no source text mapped to it, the relevant place is displayed on the Disassem-
ble panel.)

[Specified symbol]

This property is displayed only when you specified [Yes] on the [Execute to the specified symbol after CPU
Reset] property.

Specify a position at which you want the program being run after the CPU is reset to be halted.

Enter an address expression directly in the range 0 to "end address of address space" to specify the position.
(By default, [_main] is specified.)

However, if the specified address expression cannot be converted into an address, the program is not executed.

Remark Normally, specify the following.
For assembler source: Beginning label equivalent to the main function
For C source: Symbol given at the beginning of the main function name

[Specify the debugged overlay section]

"Yes" is displayed when overlay sections (see "2.8 Setting Overlay Sections" for details) exist in the load mod-
ule.

Otherwise "No" is displayed. This entry cannot be changed.

[Overlay sections]
Address groups where overlay sections exist are displayed.
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This property only appears when "Yes" is displayed on the [Specify the debugged overlay section] property.

(e) [The upper limit size of the memory usage[MBytes]]
Specify the maximum size [Mbytes] of memory to be used to read debug information.
Directly enter an integer between 100 and 1000 ([500] is specified by default).
When an insufficient memory error occurs, specifying a smaller value for this maximum size may reduce the
occurrence of the error. However, a smaller maximum size may degrade the response speed of the debug tool.

Caution By default, CPU reset automatically occurs after downloading the file, and then the program is exe-
cuted 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) Executing_a download
Click the button in the Debug toolbar.
If this operation is performed while CS+ is disconnected from the debug tool, it is automatically connected to the
debug tool before a download is executed.

Remark To download a file which has had changes added in the course of debug work again, choose [Build
& Download to Debug Tool] from the [Debug] menu on the Main window, which will help you build
and download easily.

(4) Canceling a download
To cancel a download, click on the [Cancel] button on the Progress Status dialog box, which displays the progress
of downloading, or press the [Esc] key.

When the load module files have been successfully download, the Editor panel opens automatically, with the source text
of the downloaded files displayed on it.

Remark A process can be set that automatically rewrites 1/0 register or CPU register values with specified values
before or after a download (see Section "2.18 Setting Up the Hook Process").

2.5.2 An applied method of download

The files to download, as well as the download conditions applied at download time can be changed.
CS+ permits files in the following formats to be downloaded.

Table 2.2 Downloadable File Formats

File Format Extension Remark

Load module format abs

Intel Hex format hex 03 (start segment address code) and 05 (start
- Standard (offset address) linear address code) are ignored.

- 02 (segment address code)

- 04 (extension linear address code)

Motorola S format mot
- (S0, S1, S9-16 bits)
- (S0, S2, S8-24 bits)
- (S0, S3, S7-32 bits)

Binary data format bin

To change the download files, or set the download conditions applied at download time, use the Download Files dialog
box shown below.

The Download Files dialog box is opened by clicking the [...] button that is displayed at the right edge in the column of
the [Download files] property when you select it in the [Download] category on the Property panel's [Download File Set-
tings] tab.
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Figure 2.82 Opening the Download Files Dialog Box
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Figure 2.83 An Applied Method of Download (Download Files Dialog Box)
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Here, a method on how to set in the Download Files dialog box shown above is described, using the following cases as
examples.

2.5.2.1 Changing the download conditions for load module files

2.5.2.2 Adding a download file (*.hex, *.mot, or *.bin)

2.5.2.3 Downloading multiple load module files

2.5.2.4 Performing source-level debug with hex format, Motorola S format, or binary data format files
2.5.2.5 Downloading files to external flash memory [E1] [E20]

2.5.2.1 Changing the download conditions for load module files

To change the download conditions for load module files (whether to load object information or symbol information)
under which they are downloaded, follow the procedure described below as you fill in the Download Files dialog box.

(1) Selection of a load module file
In the [Download file list] area, select the load module file to download.

(2) Alteration of download conditions
In the [Download file list] area, you'll see the download conditions for the currently selected load module file dis-
played in it.
For each displayed item, change their setting.
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Download object Specify whether or not to download object information from a specified file.
Default Yes
Method to By selecting from drop-down list
change
Specifiable | Yes Downloads object information.
value
No Does not download object information.
Download symbol | Specify whether or not to download symbol information from a specified fileNote 1.
information
Default Yes
Method to By selecting from drop-down list
change
Specifiable | Yes Downloads symbol information.
value
No Does not download symbol information.

Specify the PIC/
PID offset

Specify whether or not to change the positions of PIC (Position Independent Code) and
PID (Position Independent Data) areas of the load module to be downloaded from those
at which they were when the load module was created. When this item is changed to
[Yes], "PIC Offset" and "PID Offset" are displayed in the sub-item.

Default No

Method to By selecting from drop-down list

change

Specifiable | Yes Specifies PIC/PID offsetNot€ 2,
value No Does not specify PIC/PID offset.

PIC Offset

Enter an offset value from an address that was in the load module when it was created.
For example, if the program section's start address begins with the address 0x1000, enter
"1000" for this item. The subject section is downloaded to the address 0x2000.

Default 0

Method to By entering directly from the keyboard

change

Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
value

PID Offset

Enter an offset value to be set in the PID register that was specified in the load module
when it was created.
For example, to set 0x200 in the PID register when the load module is executed, enter

"200" for this item.

Default 0

Method to By entering directly from the keyboard

change

Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
value
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Generate the infor- | This item is displayed only when the files to be downloaded are in the load-module format.

mation for input Specify whether or not to generate information for use by the auto-complete feature while
completion symbol information is being downloaded from a specified file.
If you use the symbol name completion function in "Watch panel", "Memory panel", select
is "Yes".

Download time is long in order to generate this information during the download.

Default Yes
How to Select from the drop-down list.
change
Specifiable | Yes Generate information for use by the auto-complete fea-
value ture
No Does not generate information for use by the auto-com-
plete feature
Note 1. Unless symbol information is downloaded, source-level debugging cannot be performed.
Note 2. If you select [Yes] for load modules created not using the PIC/PID functions (see Section “2.7

Usage of PIC/PID Function®), debug operation cannot be guaranteed.

(3) Clicking the [OK] button
Settings you've made in this dialog box are enabled, with the download conditions changed.

2.5.2.2 Adding a download file (*.hex, *.mot, or *.bin)

To add a file to download (hex format (*.hex), Motorola S format (*.mot), or binary data format (*.bin)), follow the proce-
dure described below as you fill in the Download Files dialog box.

(1) Clicking the [Add] button
When you click the [Add] button, a blank item ("-") is displayed on the last line in the [Download file list] area.

(2) Setting the properties of a download file to add
In the [Download file property] area, select a download file you want to add and set its download conditions.
For each displayed item, make the following setting.
When setting is completed, the file name you've specified here is reflected in the blank item in the [Download file

list] area.
File Specify a download file to add (hex format (*.hex), Motorola S format (*.mot), or binary
data format (*.bin)) (specifiable in up to 259 characters).
Default Blank
Method to By entering directly from the keyboard, or specifying in the Select Down-
change load File dialog box that is opened by clicking the [...] button displayed at
the right edge of this property when it is selected
Specifiable | See "Table 2.2 Downloadable File Formats".
values
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(4)

File type Specify the file type of a download file to add.
Here, select [Hex File], [S Record File] or [Binary Data File].
Default Load module file
Method to By selecting from drop-down list
change
Specifiable | Either one of the following
values - Load module file
- Hex file
- S record file
- Binary data file
Offset This item is displayed only when the file to download is a hex format (*.hex) or Motorola S
format (*.mot).
Specify an offset value from the address at which a download of a specified file begins.
Default 0
Method to By entering directly from the keyboard
change
Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
values
Start address This item is displayed only when the file to download is a binary data format (*.bin). Spec-
ify the start address from which a specified file is downloaded.
Default 0
Method to By entering directly from the keyboard
change
Specifiable | Hexadecimal number in the range 0x0 to OxXFFFFFFFF
values
Remark Specification of whether or not to download object information or symbol information is accepted

only when the type of file to download is a load module file.

Confirming the order in which a download is executed
A download is executed in the order in which files are displayed in the [Download file list] area.
To change the order, use the [Up] or [Down] button to move any file up or down in the list.

Clicking the [OK] button
Settings you've made in this dialog box are enabled, with the specified file added as a download file (The added
file name and its download condition are displayed in the [Download] category on the Property panel's [Download

File Settings] tab).

2.5.2.3 Downloading multiple load module files

To download multiple load module files, follow the procedure described below as you fill in the Download Files dialog

box.

Caution

Remark

(1

(2)

will not overlap.

When debugging a program comprised of multiple load module files, be careful that location addresses

When multiple load module files are downloaded, the load module names are displayed as the detailed

information on the Events panel.

Clicking the [Add] button
When you click the [Add] button, a blank item ("-") is displayed on the last line in the [Download file list] area.

Setting the properties of a download file to add
In the [Download file property] area, select a download file you want to add and set its download conditions.
For each displayed item, make the following setting.

R20UT5060EJ0100 Rev.1.00
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When setting is completed, the file name you've specified here is reflected in the blank item in the [Download file

list] area.

File

Specify a file in load module format to add (specifiable in up to 259 characters).

Default Blank

Method to By entering directly from the keyboard, or specifying in the Select Down-

change load File dialog box that is opened by clicking the [...] button displayed at
the right edge of this property when it is selected

Specifiable | See "Table 2.2 Downloadable File Formats"

values

File type

Specify the file type of a download file to add.
Here, select [Load module file].

Default

Load module file

Download object

Specify whether or not to download object information from a specified file.

Download symbol

information

Default Yes
Method to By selecting from drop-down list
change
Specifiable | Yes Downloads object information.
values
No Does not download object information.
Specify whether or not to download symbol information from a specified fileNote 1.
Default Yes
Method to By selecting from drop-down list
change
Specifiable | Yes Downloads symbol information.
values
No Does not download symbol information.

Specify the PIC/
PID offset

Specify whether or not to change the positions of PIC (Position Independent Code) and
PID (Position Independent Data) areas of the load module to be downloaded from those
at which they were when the load module was created. When this item is changed to
[Yes], "PIC Offset" and "PID Offset" are displayed in the sub-item.

Default No
Method to By selecting from drop-down list
change
Specifiable | Yes Specifies PIC/PID offsetNot 2,
values -
No Does not specify PIC/PID offset.

PIC Offset

Enter an offset value from an address that was in the load module when it was created.
For example, if the program section's start address begins with the address 0x1000, enter
"1000" for this item. The subject section is downloaded to the address 0x2000.

Default 0

Method to By entering directly from the keyboard

change

Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
values
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PID Offset Enter an offset value to be set in the PID register that was specified in the load module
when it was created.

For example, to set 0x200 in the PID register when the load module is executed, enter
"200" for this item.

Default 0

Method to By entering directly from the keyboard
change

Specifiable | Hexadecimal number in the range 0x0 to OxXFFFFFFFF

values
Note 1. Unless symbol information is downloaded, source-level debugging cannot be performed.
Note 2. If you select [Yes] for load modules created not using the PIC/PID functions (see Section “2.7

Usage of PIC/PID Function®), debug operation cannot be guaranteed.

Remark For the load module files that do not require symbol information, you can set [No] for the [Download
symbol information] item to reduce the amount of memory used (However, this file cannot be
debugged at the source level.).

(3) Confirming the order in which a download is executed
A download is executed in the order in which files are displayed in the [Download file list] area.
To change the order, use the [Up] or [Down] button to move any file up or down in the list.

(4) Clicking the [OK] button
Settings you've made in this dialog box are enabled, with the specified load module file added as a download file.
(The added file is displayed in the [Download] category on the Property panel’s [Download File Settings] tab).

2.5.2.4 Performing source-level debug with hex format, Motorola S format, or binary data
format files

Even when a file in hex format (*.hex), Motorola S format (*.mot), or binary data format (*.bin) is specified to be the sub-
ject file to download, it is possible to do source-level debug by downloading symbol information for the load module file
from which the subject file was created, along with the subject file that you download.

In this case, follow the procedure described below as you fill in the Download Files dialog box.

(1) Clicking the [Add] button
When you click the [Add] button, a blank item ("-") is displayed on the last line in the [Download file list] area.

(2) Setting the properties of a load module file
In the [Download file property] area, specify for each item as shown below.

File Specify a load module file from which the file in hex format (*.hex), Motorola S format
(*.mot), or binary data format (*.bin) that you want to download was created.

Enter directly from the keyboard, or specify in the Select Download File dialog box that is
opened by clicking the [...] button.

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

Download object Specify [No].

Download symbol | Specify [Yes] (default).
information

Specify the PIC/ Specify [No] (default)Note,
PID offset

Note For files in hex format, Motorola S format, or binary data format, be aware that the destination to
which they are downloaded cannot be discriminated between the PIC and PID areas. If you specify
PIC/PID offsets in a load module file, the result will be that the specified offsets do not agree with
the debug function and the file cannot be debugged.

(3) Clicking the [OK] button
Settings you've made in this dialog box are enabled, with the specified load module file added as a download file
(Only the symbol information included in the load module file becomes the subject to download.).
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2.5.2.5 Downloading files to external flash memory [E1] [E20]

The download files you've specified in the Download Files dialog box can be downloaded to the flash memory con-
nected to an external bus of the microcontroller used (i.e., the external flash memory).
In this case, follow the procedure described below.

(1) Setting up the Property panel
In the [External Flash] [E1] [E20] category on the Property panel's [Debug Tool Settings] tab, register an external
flash definition file (USD file).
External flash memory is recognized by registering a USD file in the [External Flash] [E1] [E20] category. Up to
four USD files can be registered.
By clicking the "+" mark of an external flash definition file, the definition file name, start and end addresses, and
whether to erase the external flash ROM before downloading are displayed for each index ([1] to [4]).

Figure 2.84 [External Flash] Category

4 Extermnal Flash
4 External flash defirhon file 4]
14
[
- [2]
- [@

(@) [External flash definition file]
Shows the maximum number of registrable USD files.
To register a USD file, specify a USD file name in the [File] property that is expanded on display as a sub-prop-
erty.
Enter a file name directly (if specified by a relative path, it should be referenced to the project folder), or select a
file in the External flash memory dialog box [E1] [E20] that is opened by clicking the [...] button, which is dis-
played at the right edge in the setup column of this property when it is selected.
After a USD file is registered, the [Start address], [End address], and [Erase external flash ROM before down-
load] sub-properties are added to the displayed information.
For the [Start address] and [End address] properties, the external flash memory area defined in the registered
USD file is displayed (this information cannot be modified).
For the [Erase external flash ROM before download] property, select [Yes] or [No] from the drop-down list.
To erase the external flash ROM before downloading, select [Yes]. ([No] is selected by default.)
To delete registration of a USD file, move the caret to the file name on the relevant [File] property and then click
the [Delete] key.
For more information on USD files, visit Renesas website and see the user's manual for the External Flash Def-
inition Editor.

Figure 2.85 Opening the External flash memory Dialog Box
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Caution 1.  The endian information in USD files is not reflected on the [Memory mappings] property in the
[Memory] category on the Property panel's [Debug Tool Settings] tab. Therefore, the endian in the
external area to which they are downloaded should be changed to suit the endian information in
USD files.

Caution 2.  When the address ranges of multiple registered USD files overlap each other, connection with the
debug tool cannot be established.

Caution 3.  For downloading in external flash memory, internal RAM or CS-area RAM can be used as a work
area. Note that SDRAM areas (SDCS) are not usable.
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Caution 4.  To allocate a device to multiple CS areas, set [Erase external flash ROM before download] to [No]
in the Property panel.

Caution 5.  The work RAM area can also be used by the user program because the emulator saves and
restores data in this area. Note, however, that the work RAM area is not specifiable as:

- The destination or origin of a DMA or DTC transfer
- An address where a DTC vector table or transfer information is to be allocated
- The interrupt vector for a DMAC or DTC activation source
Remark If the manufacturer ID or device ID does not match, the read value and expected value are dis-
played in the Output panel.

Figure 2.86 Error Messages in the Output Panel
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(2) Setting the CPU operation mode
For files to be downloaded to external flash memory, it is necessary to set the microcontroller's operation mode
when connecting with the debug tool. To do this, change the [Register setting] property in the [Operating Modes of
CPU] [E1] [E20] [EZ Emulator] category on the Property panel's [Debug Tool Settings] tab by selecting [On-chip
ROM enabled extended mode] or [On-chip ROM disabled extended mode] from the pull down list, as shown
below.

Figure 2.87 Specifying the CPU Operation Mode
4 Operating Modes of CPU

I'-'Iu:n-dva |:|in5 setbirln;l Single-chip mode
ﬂm‘w ROM enabled extended mode [ |
Endlaﬂ “Singha -chip moda

Orchip AOM disebled edended mode

(3) Executing a download
Execute a download (see “(3) Executing a download").

Caution 1.  External flash memory cannot be rewritten on the Memory panel.

Caution 2.  When downloading to the external flash memory, if you are using external RAM as working RAM, set it to
the same endian as the CPU.

Caution 3.  Only flash memory with 4096 or fewer sectors can be registered. If flash memory with more sectors is
connected, programming cannot be guaranteed.
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Caution 4.  To use a flash memory device that does not support the use of the Lock command, specify that the lock
bit be cleared when you generate USD files. This specification helps you omit an unnecessary process to
confirm the lock bit status.

Likewise set [Erase external flash ROM before download] to [No] in the Property panel.
* The lock command refers to a command to be executed in the following command sequence.
command sequence :

1st cycle 2nd cycle 3rd cycle 4th cycle
Address 555H 2AAH 555H Block address
Data AAH 55H 48H X1H / X0H

2.5.3 Executing an upload

The memory content of the currently connected debug tool can be saved (uploaded) to any file.
To do an upload, use the Data Save dialog box that is opened by choosing [Upload...] from the [Debug] menu.
Follow the procedure described below to make the necessary setting in this dialog box.

Figure 2.88 Uploading Memory Contents (Data Save Dialog Box)
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(1) Specifying the [File Name]
Specify a file name in which you save.
Enter directly in the text box (specifiable in up to 259 characters), or select an input history item from the drop-
down list (up to 10 history entries).
Also, you can select a file from the Select Data Save File dialog box that is opened by clicking the [...] button.

(2) Specifying the [File Type]
Select the type of file in which you want to save from the drop-down list below.
The selectable file types are as follows:

Table 2.3 Uploadable File Formats

List display Format
Intel Hex format (*.hex) Hex formatNote
Motorola S-format (*.mot) S Record format
Binary data (*.bin) Binary data format
Note In the Intel hex format, memory contents are always saved in "extension linear address code (32-bit

address)."

(3) Specifying the [Save Range Address/Symbol]
Specify the "start address" and "end address" to set a range of memory to be saved in a file.
Enter hexadecimal values or address expressions directly in the respective text boxes or select an input history
item from the drop-down list (up to 10 history entries).

R20UT5060EJ0100 Rev.1.00 RENESAS Page 77 of 424
Nov 01, 2021



CS+V8.07.00 2. FUNCTIONS

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(4) Clicking the [Save] button
Memory contents are saved in specified form to a specified file as upload data.
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2.6 Displaying and Changing 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 "2.9.3 Execute programs in steps") and the display of the code cover-
age measurement result (see "2.15.2 Display coverage measurement results") 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 "2.9.3 Execute programs in steps") and the display of the code
coverage measurement result (see "2.15.2 Display coverage measurement results") can be performed in this panel.
In this panel, the disassembled results can be displayed with the corresponding source text (default).

Remark It is normally necessary to download a load module file 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), Motorola
S format (*.mot), or binary data format (*.bin) file (see "2.5.2.4 Performing source-level debug with hex
format, Motorola S format, or binary data format files").

2.6.1 Displaying source files

Use the Editor panel shown below to display the source file.

The Editor panel opens automatically after a load module file is successfully downloaded, with the source text at the
position you specified (see "2.5.1 Execute downloading") displayed on the panel.

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 "CS+ Integrated Development Environment User's Manual:
Editor".

Figure 2.89 Displaying the Source File (Editor Panel)

# Tuorialc

80 8| 2> o e | couns -
| Lir= Ejé Address E ﬁ“ &l
b e |
4] TEELATIE 321 wolid . tutorial (woid)

40 {

11 long a[id]:

42 long 3:

43 int i;

4.4 atruct Sample far *p sam;

1% {
| 46 £ 3C p_sam= malloc(sizeof {atruct Sample])

4 °F rTIIraaz inlit -jp_sa.m:n H

q 3

1% re2ra748 |45 || for{ i=0; i<i0; i++ }{
| S0 frfIfa4ag ] = randij); =
-] £

R20UT5060EJ0100 Rev.1.00 -zENESAS Page 79 of 424

Nov 01, 2021



CS+V8.07.00 2. FUNCTIONS

2.6.2 Displaying the disassembled result

To display the disassembled result (disassembled text) of a downloaded program (memory content), use the Disassem-
ble panel shown below.

Choose [Disassemble] from the [View] menu and then select [Disassemble1 - 4].

Up to four disassemble panels can be opened at a time, with each panel discriminated by the name in their title bar,
"Disassemble1," "Disassemble2," "Disassemble3," or "Disassemble4."

For details on how to read each area and details about their functionality, see the section in which the Disassemble
panel is described.

Figure 2.90 Displaying the Disassembled Result (Disassemble Panel)
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Remark In the Scroll Range Settings dialog box which opens by clicking on [View] >> , in the toolbar, you can

set the scroll range of the vertical scroll bar on this panel.
Following methods of operation are described here.
2.6.2.1 Changing the display mode
2.6.2.2 Changing the display form
2.6.2.3 Moving to a specified address

2.6.2.4 Moving to a symbol definition part
2.6.2.5 Saving the displayed contents of disassembled results

2.6.2.1 Changing the display mode

You can change the display mode of the Disassemble panel by clicking the button (toggle) on the toolbar.

- Mixed display mode
In this display mode (default), the disassembled text is displayed combined with the source text.
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Figure 2.91 Mixed Display Mode (Disassemble Panel)
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- Disassemble display mode
In this display mode, the source text is hidden and only the disassembled text is displayed.

Figure 2.92 Disassemble Display Mode (Disassemble Panel)
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2.6.2.2 Changing the display form

The form in which disassembled results are displayed can be changed freely by using the toolbar buttons shown below.

View

Shows the following buttons that change the display form.

Displays the offset values of labels. If the address has no labels defined, an offset value from the
closest label is displayed.

Displays address values in the form "symbol + offset value" (default).
However, if the address value has a symbol defined, only the symbol is displayed.
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2.6.2.3 Moving to a specified address

To move to a specified address in the disassembled text, select [Go To...] from the context menu and use the Go to the
Location dialog box that is opened.
In this dialog box, follow the procedure described below to Move to a specified address.

Figure 2.93 Move to the Specified Address in Disassembled Result (Go to the Location Dialog Box)
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(1) Specifying [Address/Symbol]
Specify an address to which you want to move the caret.
Enter an address expression directly in the text box (specifiable in up to 1024 characters) or select an input history
item from the drop-down list (up to 10 history entries).

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(2) Clicking the [OK] button
The caret moves to the specified address.

2.6.2.4 Moving to a symbol definition part

The caret position can be moved to the address at which a symbol is defined.

Move the caret to an instruction that is referencing the symbol and then click the toolbar button .

Also, if, subsequently to the above operation, you click the toolbar button, the caret position is returned to the
instruction that was referencing the symbol before the caret was moved.

2.6.2.5 Saving the displayed contents of disassembled results

The contents of disassembled results can be saved to a text file (*.txt) or CSV file (*.csv).

When saving to a file, CS+ gets latest information from the debug tool and saves it in the form in which data are dis-
played on this panel.

Choose [Save Disassemble Data As...] from the [File] menu, and the Data Save dialog box shown below is opened. (At
this time, if you perform this operation while a range is selected on panel, it is possible to save only the selected range of
disassembled data.)

In this dialog box, follow the procedure described below to save the displayed contents of disassembled results.

Figure 2.94 Saving Disassembled Result (Data Save Dialog Box)
Data Save - Disassemble Data |,

File Mame: | E'"WorSpace TutorialE1E2INRXENNT utorial _LitleEndian\ T Iﬂvl

File Type: | Teod files(" )
Save Bange Address.Symbal:

_gorteldc El . _posOxEd -

(1) Specifying the [File Name]
Specify a file name in which you want to save.
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Enter it directly in the text box (specifiable in up to 259 characters) or select an input history item from the drop-
down list (up to 10 history entries).
Also, you can select a file using the Select Data Save File dialog box that is opened by clicking the [...] button.

(2) Specifying the [File Type]
Select the type of file in which you want to save from the drop-down list below.
The selectable file types are as follows.

List display Format
Text files (*.txt) Text format (default)
CSV (Comma-Separated) (*.csv) CSV formatNote
Note Each piece of data are separated with a comma (,) when saved.

To avoid the problem of an invalid file format in cases where any data includes a comma (,), each
piece of data are enclosed in double-quotes (" ") when they are output to a file.

(3) Specifying the [Save Range Address/ Symbol]
Specify the "start address" and "end address" to set a range of data to be saved in a file.
Directly enter hexadecimal values or address expressions in the respective text boxes or select an input history
item from the drop-down list (up to 10 history entries).
Note that if a range is selected on panel, this selected range is specified, by default, in the text boxes. If no range
is selected, the currently displayed range on panel is specified.

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(4) Clicking the [Save] button
Disassembled data is saved in specified format to a specified file.

Figure 2.95 Disassembled Data Output Image when Saved

Label (symbol name) 4_‘ Label (symbol) ”nel

File name Line number C language source text 4_‘ Source text line I

Address Offset Code Result of Disassembling 4—‘ Disassembling IineI
Remark 1. If panel contents are saved over an existing file by selecting [Save Disassemble Data] on [File]

menu, the respective Disassemble panels (Disassemble1-4) are handled individually.
Also, as to the save range, the previously specified address range is applied when data is saved.

Remark 2. By selecting [File] >> [Print...], you can print the image currently displayed on this panel.

2.6.3 Executing a build in parallel with other processes

CS+ provides a facility to automatically start a build in synchronism with the timing described below (rapid build func-
tion).

(1) For other than the debug-only project

- When any of the C source files, C++ source files, assembler source files, header files, link directive files, symbol
information files, object module files, relocatable module files or library files added to the project is updated

- When a file to build is added or removed from the project

- When the order in which object module files is linked is changed

- When the properties of the build tool or the file to build are changed
(2) For the debug-only project

- When a C source file, C++ source file, assembler source file, or header file added to the debug-only project is
saved after editing
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- When a C source file, C++ source file, assembler source file, or header file is added or removed from the
debug-only project

- When properties of the debug-only project are changed

By enabling the rapid build function, it is possible to perform a build in parallel with the above operation.
To choose to enable or disable the rapid build function, click [Rapid Build] on the [Build] menu (This is a toggle switch,
which is, by default, enabled.).

Caution For this function to be enabled when you use an external editor, it is necessary to check the [Observe
registered files changing] check box in the [General - Build/Debug] category of the Option dialog box.

Remark 1. It is recommended that after editing the source file, you should always be sure to press the [Ctrl] + [S]
keys to save it each time.

Remark 2. When you've chosen to enable or disable the rapid build function, your selection is applied to the entire
project (main project and sub-projects).

Remark 3. If, while a rapid build is under execution, the rapid build function is switched off (disabled), execution of
the rapid build is aborted on the spot.

2.6.4 Performing line assembly

The instructions and instruction codes displayed on the Disassemble panel can be edited (line-assembled).
Following methods of operation are described here.

2.6.4.1 Editing instructions
2.6.4.2 Editing instruction code

2.6.4.1 Editing instructions

To edit instructions, follow the procedure described below.

(1)  Switching to the edit mode
Double-click an instruction you want to edit, or while the caret is moved to the subject instruction, select [Edit Dis-
assemble] from the context menu, and the subject you're going to edit is placed into the edit mode.

(2) Editing instructions
Edit the character string of the instruction directly from the keyboard.

(3) Writing into memory
Press the [Enter] key when you've finished editing, and the altered instruction is automatically line-assembled and
the resulting code is written into memory.
However, if this alteration results in an invalid instruction, the character string you've edited is displayed in red
color and not written into memory.

Note that if space is created in memory by overwriting the disassembled result being displayed on panel with another
instruction, bytes are automatically compensated for with nop instructions as in the example shown below.

Example 1.  When the ADD instruction on third line (6-byte instruction) is overwritten with a BCLR instruction (4-byte

instruction)

Before editing 5020 AND [R2] .UB, RO
99e0 MOV.W OCH[R6],RO
700£fb98a322a ADD #2A328AB9H,R0O,R15
5327 AND R2,R7

After editing 5020 AND [R2] .UB, RO
99e0 MOV . W OCH[R6],RO
£22a45b2 BCLR #2,0B245H[R2]
03 NOP
03 NOP
5327 AND R2,R7

Example 2. When an MOV.W instruction on second line (2-byte instruction) is overwritten with a BCLR instruction (4-
byte instruction)
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Before editing 5020 AND [R2] .UB, RO
99e0 MOV . W 0CHI[R6],R0O
700£fb98a322a ADD #2A328AB9H,R0,R15
5327 AND R2,R7

Atfter editing 5020 AND [R2] .UB, RO
99e0 MOV . W 0CHI[R6],R0
f22a45b2 BCLR #2,0B245H[R2]
03 NOP
03 NOP
03 NOP
03 NOP
5327 AND R2,R7

2.6.4.2 Editing instruction code

To edit instruction code, follow the procedure described below.

(1) Switching to the edit mode

Double-click instruction code you want to edit, or while the caret is moved to the subject instruction code, select
[Edit Code] from the context menu, and the subject you're going to edit is placed into the edit mode.

(2) Editing instruction code
Edit the character string of instruction code directly from the keyboard.

(3) Writing into memory

Press the [Enter] key when you've finished editing, and instruction code is written into memory.

However, if this alteration results in an invalid instruction, the character string you've edited is displayed in red
color and not written into memory.
When instruction code is written into memory, the disassembled result is updated at the same time.
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2.7 Usage of PIC/PID Function

The PIC/PID function enables the code and data in the ROM to be reallocated to desired addresses without re-linkage
even when the allocation addresses have been determined through previously completed linkage.

To use the PIC/PID function, a "master" program and an "application" program must be prepared.

In the PIC/PID function, a program whose code or data in the ROM has been converted into PIC or PID is called an
application, and the program necessary to execute an application is called the master.

This section describes debugging of an application program (load module) whose code or data in the ROM has been
converted into PIC or PID and reallocated to different addresses.

- PIC
When the pic option is specified for compilation, the PIC function is enabled and the code in the code area (P section)
becomes PIC. The PIC always uses PC relative mode to acquire branch destination addresses or function addresses,
so it can be reallocated to any desired addresses even after linkage.

- PID
When the pid option is specified for compilation, the PID function is enabled and the data in ROM data areas (C, C_2,
C_1,W,W_2, W_1, and L sections) becomes PID. A program executes relative access to the PID by using the regis-

ter (PID register) that indicates the start address of the PID. The user can move the PID to any desired addresses by
modifying the PID register value even after linkage.

Remark 1. For details on the PIC/PID function, see "CC-RX Compiler User's Manual".

Remark 2. For setting of the PIC/PID function by the build tool, see "CS+ Integrated Development Environment
User's Manual: CC-RX Build Tool Operation".

To start debugging after changing the allocation of a load module whose code or data in the ROM has been converted
into PIC or PID, take the following steps.

(1) Add a download file
Add the application load-module file as a download file for the master (see "2.7.1 Changing the allocation of a
load module using the PIC/PID function").

(2) Set conditions for downloading of the load module file
Specify two offset values for the application load module: [PIC Offset], which is an offset from the original address,
and [PID Offset], which is an offset to be set in the PID register selected at the time the load module was created.

(3) Download
Download the master and the application load-module file (see "2.5.1 Execute downloading").
Debugging of the code and data in the ROM allocated to new addresses is now possible.

2.7.1 Changing the allocation of a load module using the PIC/PID function

An application load-module file can be added to the master through the [Download files] property under the [Download]
category on the [Download File Settings] tab in the Property panel.

Figure 2.96 [Download] Category

( I — W)

CPU Bezet after download fag

- [Download files]
Click on the [...] button to open the Download Files dialog box.

Click on the [Add] button in the [Download file list] area of the Download Files dialog box and set up information on the
application load module in the [Download file property] area.
- [File]
Specify the application load-module file to be downloaded.

- [Specify the PIC/PID offset]
Select [Yes]. [PIC Offset] and [PID Offset] will appear.

- [PIC Offset]
Specify an offset from the original address allocated at the time the load module was created.
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- [PID Offset]
Specify an offset to be set in the PID register selected at the time the load module was created.

Figure 2.97 Adding a Download File and Changing Conditions for Downloading (Download Files Dialog Box)

Download Files
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When the load module is downloaded after the values of [PIC Offset] and [PID Offset] have been changed, the alloca-
tion of addresses for the P section and external or static variables is changed as shown in the figure below.

The figure shows examples of downloading a load module; "4000" and "0" are specified for [PIC Offset], [PIROD Offset],
and [PID Offset] in the Download Files dialog box in the figures above and below, respectively.

In the figure above, "0x4000" is added to the base address.
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Figure 2.98 Example of Downloading after the Offset Values of [PIC Offset] and [PID Offset] Have been Changed
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2.8 Setting Overlay Sections

The optimizing linkage editor (Optink) used by the CC-RX provides the start option, which allows two or more sections
defined in a program to be allocated to a single address. Sections that have been allocated in this way are called overlay
sections.

This section describes how to set up the "overlay-section selection facility" for overlay sections in a load module.

When the program is executed, only one of the sections allocated to the same address in the load module is executed.

The debug tool provides the "overlay-section selection facility" to select a particular overlay section to be debugged
preferentially (hereafter referred to as the priority section).

With the priority section selected before execution of the program, debugging of that section is simple because debug-
ging information of other sections is hidden.

An example of using Optlnk's start option to define overlay sections is given below.

Example Defining overlay sections by Optink

start = Psect01/1000,Psect02/2000,Psect03/3000, ram01:ram02:ram03/5000
rom = PsectOl=ram0l,Psect02=ram02,Psect03=ram03

The rom option reserves section "ramXX", which is as large as the "PsectXX" section, and relocates the symbols
defined in the "PsectXX" section to the corresponding addresses in the "ramXX" section (XX: 01, 02, or 03 in this exam-

ple).

Remark For setting of overlay sections by the build tool, see "CS+ Integrated Development Environment User's
Manual: CC-RX Build Tool Operation".

Figure 2.99 Allocation of Overlay Sections

Memory space
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Psect01
0x2000

Psect02
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Overlay sections
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2.8.1 Selecting the priority section

The priority section can be selected under the [Debug Information] category on the [Download File Settings] tab in the
Property panel.

Figure 2.100 [Debug Information] Category

4 Debug Information
Execute to the specified symbal afier CPU Reset ‘fas
ified syrmbel I3

)

(1) [Specify the debugged overlay section]
"Yes" is displayed when overlay sections exist in the load module (this cannot be changed).

(2) [Overlay sections]
Address groups where overlay sections exist are displayed.
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This property only appears when "Yes" is displayed on the [Specify the debugged overlay section] property.

Figure 2.101 [Overlay sections] Property
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This property shows the current information of overlay sections per address group in detail. Only [Priority section]
can be changed.
- [File]
Name of the load module file in which the selected address group has been downloaded (this cannot be
changed).

- [Start address]
First address of the selected address group (this cannot be changed).

- [End address]
Last address of the selected address group (this cannot be changed).

- [Priority section]
List of sections defined in the selected address group. You can choose a section to be debugged (priority sec-
tion) from this list.

Caution 1.  Settings related to overlay sections are not saved in the project file.
After you have downloaded a load module, select the priority section again.

Caution 2.  Only debugging information is switched when the selection for [Priority section] is changed.
The debug tool does not copy data of the target section.

The following figure shows an example where "ram01" is selected as the priority section (left pane) and then changed to
"ram02" (right pane) for the [Overlay sections] property in the case shown in Figure 2.99 Allocation of Overlay Sections.
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Figure 2.102 Changing the Selection for [Priority section] from "ram01" to "ram02"
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2.9 Execute Programs

This section describes how to execute programs.
The major operations discussed in this section can be conducted either from the debug toolbar or the [Debug] menu in
the Main window, where commands to control the execution of programs are included.

Caution Iltems in the debug toolbar and the [Debug] menu will be disabled once the connection with the debug
tool is lost.

Figure 2.103 Debug Toolbar
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2.9.1 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 I/O register/CPU register with the specified values after
CPU reset (see "2.18 Setting Up the Hook Process" for details).

2.9.2 Execute programs

The following types of CS+ execution functions are provided.
Select any of the following operations according to the purpose of debugging.
See "2.10 Stop Programs (Break)" for details on how to stop the program in execution.

2.9.2.1 Execute after resetting microcontroller (CPU)
2.9.2.2 Execute from the current address
2.9.2.3 Execute after changing PC value
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Remark 1. You can automatically overwrite the value of 1/O register/CPU register with the specified values before

executing the program (see "2.18 Setting Up the Hook Process" for details).

Remark 2. The PC value can be displayed in the status bar at any update interval during program execution. (See

"(e) Current PC position".)

2.9.2.1 Execute after resetting microcontroller (CPU)

You can reset the CPU and start the execution of the program from the reset address.

Click the button on the debug toolbar.
When this operation is performed, the program continues to be executed until either of the following occurs:

- The button has been clicked (see "2.10.1 Stop the program manually").
- The PC has reached a breakpoint (see "2.10.2 Stop the program at the arbitrary position (breakpoint)").

- A break event condition has been met (see "2.10.3 Stop the program at the arbitrary position (break event) [E1] [E20]
[EZ Emulator]" and "2.10.4 Stop the program with the access to variables/I/O registers").

- Other break factors have occurred.

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

2.9.2.2 Execute from the current address

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

(1

Normal execution
Click the button on the debug toolbar.
When this operation is performed, the program continues to be executed until either of the following occurs:

- The button has been clicked (see "2.10.1 Stop the program manually").
- The PC has reached a breakpoint (see "2.10.2 Stop the program at the arbitrary position (breakpoint)").

- A break event condition has been met (see "2.10.3 Stop the program at the arbitrary position (break event) [E1]
[E20] [EZ Emulator]" and "2.10.4 Stop the program with the access to variables/I/O registers").

- Other break factors have occurred.

(2) Execution ignoring break-related events

Click the i 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 "2.10.1 Stop the program manually").

- Other break factors have occurred.

Remark If you have started the execution with this operation, the occurrence of Printf event will also be
ignored.

(3) Execution to the caret position

To start this operation, move the caret to the line/instruction at which you wish 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 to be executed until either of the following occurs:

- The PC has reached the address of the caret position.

- The button has been clicked (see "2.10.1 Stop the program manually").

- Other break factors have occurred.

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

Remark If you have started the execution with this operation, the occurrence of Printf event will also be
ignored.
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2.9.2.3 Execute after changing PC value

The program is executed after you have forcibly changed the current PC value to an arbitrary position.

To start this operation, move the caret to the line/instruction at which you wish 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 "2.9.2.2 Execute from the current address".

Caution If a program that has stopped at a software or hardware (pre-execution) breakpoint is restarted from the
same address, the realtime capability is lost because stepped execution of the instruction at that address
takes place before the program is restarted. Any events that are triggered by the stepped execution are
cleared next time the program is run. Even if a trace or time-measurement start event is triggered by the
stepped execution, tracing or time measurement does not start until the same event is triggered again.
Likewise any break or trace start events that are triggered by the stepped execution are not effective as
AND or sequential conditions.

2.9.3 Execute programs in steps

When either of the following operation has occurred, the program will stop automatically after conducting step execution
in the source level (1 line of source text) or in the instruction level (1 instruction).

Once the program is stopped, the contents of each panel will be updated automatically. As such, step execution is
suited for debugging the program execution in transition either in source or instruction level.

The unit in which the program is step-executed is determined by the setting of the Editor panel as follows:

- When the H button on the toolbar is invalid (default):
Step execution is conducted in source level.
Note, however, that when the focus is in the Disassemble panel or the line information does not exist in the address

specified by the current PC value, the step execution is conducted in instruction level.

- When the E button on the toolbar is valid:
Step execution is conducted in instruction level.

Remark The button is only enabled if the mixed display mode is selected on the Editor panel.
Step execution is divided into the following types:

2.9.3.1 Step into the function (Step In execution)
2.9.3.2 Step over the function (Step Over execution)
2.9.3.3 Execute until return is completed (Return Out execution)

Caution 1.  Break points, break events, and Printf events that have been set do not occur during step execution.

Caution 2.  [Simulator]
You may jump to an interrupt handler during step execution.

Caution 3.  During source-level stepping, the debugger may appear to be executing instructions that are not sup-

posed to be executed.
However, the reason for these problems is a difference between the debugging information generated by
the compiler and the actual code. The result of executing the code generated by the compiler is correct.

Example In the program code shown below, it seems that the position indicated by the current PC
might be moved to position (*1) after the execution of (*2), although (*1) is never actually
executed in the generated code.
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void main (void) ;
int x, vy, zl, z2, z3;
void func (int 1)
{
if (1 == 0) {
++x; // <-(*1)
t+zl;++22;++23;
} else {
++y; [/ <=(*2)
++z1l;++z2;++23;
}
}
int one = 1;
void main (void)
{
while (1)
{
func (one) ;
}
}

Note that this caution may be eliminated by setting the [Optimization level] property to [0 (-optimize=0)] in
the [Optimization] category on the [Compile Options] tab in the Property panel of the build tool.

2.9.3.1 Step into the 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.
Caution 1.  Step In execution cannot be performed for a function that has no debug information.

Caution 2.  If Step in execution is performed for the longjmp function, program execution may not complete and may
wait for a time-out.

Caution 3.  [E1] [E20] [EZ Emulator]

No interrupts are accepted during stepped execution. In JTAG communication, resetting is also prohib-
ited during stepped execution.

2.9.3.2 Step over the function (Step Over execution)

In the case of a function call by a jump to subroutine instruction, all the source lines/instructions in the function are
treated as one step and the program will be executed until reaching the position to which it returns from the function (step
execution will continue until the same nest is formed as when a jump to subroutine instruction has been executed).

Click the button on the debug toolbar to perform Step over execution.

In the case of other than a jump to subroutine instruction, operation is the same as when the button is clicked.

Caution 1.  If Step over execution is performed for the longjmp function, execution processing may not complete and
may wait for a time-out.

Caution 2.  [E1] [E20] [EZ Emulator]
While stepping over a function or subroutine call, interrupts and resetting are allowed.

2.9.3.3 Execute until return is completed (Return Out execution)

Step-execute the program so that the program will stop when it returns from the current function to the calling function.
When the execution of source line/instruction that require checking has been completed, you can perform step execution
using this instruction so that you can make the program return to the calling function without step executing the remaining
instructions inside the function. This instruction can be performed by clicking the button on the debug toolbar.

Caution 1.  If a program is returned out in the main function, it will break inside the start-up routine.
Caution 2.  If a program is returned out in a function that has called the longjmp function, break may not occur.

Caution 3.  Executing Return Out from the recursive function may cause the program to run in a free-run mode.
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Caution 4.  Executing Return Out from a function that uses a jump instruction (i.e. not an RTS (return from subrou-
tine) instruction) to return to the calling function is not possible.

Caution 5.  [E1] [E20] [EZ Emulator]
While returning out in a function or subroutine, interrupts and resetting are allowed.

Caution 6.  Executing a return-out command from a recursive function may lead to execution stopping at the address
of the return instruction in the called function instead of the correct line in the calling function.

2.9.4 Execute a specified routine [E1] [E20] [EZ Emulator]

You can execute a specified routine immediately before the start or stop of the program execution. Setting an arbitrary
routine allows you to control the target system in synchronization with the execution or stop of the program. See "2.10
Stop Programs (Break)" on how to stop a program in execution. This section describes the procedure for specifying a rou-
tine to be executed.

You can specify a routine in the [System] [E1] [E20] [EZ Emulator] category on the [Debug Tool Settings] tab in the
Property panel.

- When executing immediately before the program execution
Select [Yes] in the [Execute the specified routine immediately before execution of the user program] property, and
enter the start address in the [Routine to run immediately before execution starts] property that is displayed. The
specified routine will be executed immediately before the program execution.

- When executing immediately after the break
Select [Yes] in the [Execute the specified routine immediately after the user program stops] property, and enter the
start address in the [Routine to run immediately after execution stops] property that is displayed. The specified routine
will be executed immediately after the stop of the program.

If [Yes] is selected either for the [Execute the specified routine immediately before execution of the user program] or
[Execute the specified routine immediately after the user program stops] property, the [Work RAM start address for exe-
cuting a specified routine] property is displayed. The amount of memory indicated by the [Work RAM size [bytes] for exe-
cuting a specified routine] this property beginning with this address is to be used by the debugger firmware as a work RAM
area for the facility to execute a specified routine.

When you wish to use the facility to execute a specified routine, select this work RAM area.

Figure 2.105 [System] category

4 Syatem
Dabaug the program re-ariting the on-chip PROGRAM BOM Ho
Dabaug the program re-ariting the on-chip DATA FLASH Mo
Ewecuie the specified routine immediately before execution of the user program Yes
Routina to run immediately before execution staris 1060
Enecuie the specified routine immediately after the user program siops Yes
Routine ba run immediately afier sxeculion stops
Wioek FLAM =tz address for executing 3 specified routine [F==] 10D
sinek FLAM zize [b / ::'.: for execuling a Hb fied routine HE0
Caution 1.  In the [Routine to run immediately before execution starts] property, [Routine to run immediately after

execution stops] property, and [Work RAM start address for executing a specified routine] property, you
can also specify function name (when using C language) or label name (when using Assembly language)
as property values.

Caution 2.  Use an interrupt stack when using a stack inside the specified routine.
Caution 3.  Describe an RTS (return from subroutine) instruction for terminating the specified routine processing.

Caution 4.  The processing time of one specified routine must not exceed 100ms. If a clock remains halted in the
specified routine, it may affect the control over the debug tool.

Caution 5.  The register value for the start of the specified routine is not determined. As such, you need to perform
initial setting of the register value in the specified routine.

Caution 6. Immediately before execution or immediately after stop of the specified routine, execution enters a
stopped state under control of the debug tool. The stop period is determined as follows.

- User program execution starts about 100 cycles (about 1 ps when CPU clock is 100 MHz) after the
specified routine is executed before execution of the user program.
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Caution 7.

Caution 8.

Caution 9.

Caution 10.

Caution 11.

Caution 12.
Caution 13.

Caution 14.

Caution 15.

Caution 16.

Caution 17.
Caution 18.

Caution 19.
Caution 20.

- Execution of the specified routine starts about 100 cycles (about 1 us when CPU clock is 100 MHz)
after the stop of user program execution.
In on-chip ROM disabled extended mode, execution of the specified routine starts about 3 ms with a
CPU clock of 100 MHz, or about 8 ms with a CPU clock of 32 kHz, after the stop of user program exe-
cution. This also applies when the user program stops for the first time after the hot plug-in connection
is established.

Execution of a specified routine starts in the supervisor mode. Do not switch it to the user mode.

When executing a specified routine, do not perform memory access/download/break point setting to the
program area of the specified routine.

While the facility to execute a specified routine is in use, 230h (560) bytes of RAM starting from [Work
RAM start address for executing a specified routine] is reserved for exclusive use by the emulator.
This area must not be used by the user program or routine.

Also be sure to allocate this area to the internal RAM area.

The value of [Work RAM start address for executing a specified routine] must be a multiple of four.

Following restrictions will apply to the general registers and flags used in the specified routine.

ISP Register Once the specified routine is executed, the value should be
returned to the one at the start of the execution.

U Flag Setting the user stack pointer (USP) is prohibited while the
specified routine is in execution.

| Flag Interrupt is prohibited while the specified routine is in execu-
tion.

PM Flag Switching to the user mode is prohibited while the specified
routine is in execution.

While the specified routine is in execution, the trace, break, real-time RAM monitor and timer measure-
ment will be disabled.

Non-maskable interrupt is always prohibited while the specified routine is in execution.

When starting a program after executing the specified routine, the state of microcontroller will be as fol-
lows

General Register Remains in the state at which the program stopped or reflects
the user setting. The contents of the register following the
execution of the specified routine are not reflected.

Memory Reflects the memory access made after the execution of the
specified routine.

Peripheral Functions The operation of microcontroller peripheral functions after the
execution of the specified routine continues.

If a stack is to be used in the specified routine, the ISP register must be set up in the routine. When the
specified routine is started, the value of the ISP register is that of [Work RAM start address for executing
a specified routine].

Once the execution of the specified routine is completed, the value of the ISP register must be returned
to the value at the start of the execution.

While the facility to execute a specified routine is in use, do not input a reset signal through the reset pin
or allow the watchdog timer to reset the CPU.

While the facility to execute a specified routine is in use, do not disable the internal RAM area.

While the specified routine is running, do not set the U flag to 1 (i.e. setting the user stack pointer, or
USP).

While the specified routine is running, do not use RTFI (return from fast interrupt) instructions.

Do not set breakpoints or cause break events, trace start events, or trace end events in the specified rou-
tine.

If a break event occurs within the routine to run before execution of the user program, for example, the
program stops immediately after it has started running. If a trace start event occurs within the routine, no
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Caution 21.

trace data is acquired while the routine is running. Trace acquisition is not resumed until the user pro-
gram starts running. The emulator will not behave as expected.

While the facility to execute a specified routine is in use, if the Start function does not shift to the user pro-
gram, or the Stop function does not stop, an error message "A timeout error has occurred in Start/Stop
function processing. The system was reset." is displayed. The emulator is initialized and the user pro-
gram stops. After the system is reset, trace records are initialized too. You can continue with debugging.
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2.10 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 Status
bar in the Main window.

2.10.1 Stop the program manually

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

2.10.2 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 with
a single click of the mouse.

You need to configure the type of breakpoints to use before setting a breakpoint.

This section describes the following.

2.10.2.1 Set the type of breakpoints/break timing to use [E1] [E20] [EZ Emulator]
2.10.2.2 Set a breakpoint

2.10.2.3 Edit a hardware breakpoint

2.10.2.4 Delete a breakpoint

Caution [E1/E20/EZ Emulator [RX630, RX631, RX63N, RX63T, RX210, RX110, RX111, RX113, RX634, RX130,
and RX13T Groups]]
If a break is generated by an execution-related break that is set to the WAIT instruction or an instruction
immediately preceding it, an error may occur. To cause the target program to break at the WAIT instruc-
tion or an instruction immediately preceding it, use a breakpoint.

2.10.2.1 Set the type of breakpoints/break timing to use [E1] [E20] [EZ Emulator]

The type of breakpoints/break timing to use can be set in the [Break] [E1] [E20] [EZ Emulator] category on the [Debug
Tool Settings] tab of the Property panel.

Figure 2.106 [Break] Category [E1] [E20] [EZ Emulator]
4 Bresk

@'F:& to be Hﬂ@ Hardware break

Specify the type of preferential breakpoint (breakpoint that can be set with a single click of the mouse) in the [Type of
breakpoints to be preferentially used] property.

Note, however, that if the number of the set breakpoints of the specified type exceeds the limit settable (see "2.17.7.1
Allowable number of valid events"), a breakpoint of another type will be used.

Select the breakpoint type from the drop-down list according to their functions.

Software break Temporarily replaces instruction code for the specified address with break instruction
and stops the program when this instruction is executed. Once set, it is handled as a
software break event.

Hardware break The debug tool consecutively checks the break condition while the program is in exe-
cution and stops the program when the condition is met (default)Nme. Once set, itis
handled as a hardware break event.

Note 1. Hardware break is a "before execution” (, or pre-execution) break as the program will break before exe-
cuting instruction at the specified address. This function is implemented using the debug tool resources.

Note 2. Software break events cannot be set in external address spaces.

2.10.2.2 Set a breakpoint

Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembled text is displayed.
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In the main area of the Editor panel or the event area of the Disassemble 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 man-
aged in the Events panel (see "2.17 Event Management" for details).

Table 2.4 Event Marks of the Breakpoint

Event Type Event Mark

Software Break .@"?
([E1] [E20] [EZ Emulator])

Hardware Break

@-}

Figure 2.107 Breakpoint Setting Example (Disassemble Panel)
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Caution 1.  Since a breakpoint is set as a break event and managed as an event, restrictions apply to the number of
breakpoints that can be set. Also see "2.17.1 Changing states of setting (Enabled/Disabled)" for details
on breakpoint settings, including the allowable number of valid events.

Caution 2.  Breakpoints cannot be set to lines with no address indication.

Caution 3.  [E1] [E20] [EZ Emulator]
Software breakpoints replace the instructions at the corresponding addresses. They cannot be specified
in the area other than the internal ROM area and internal RAM area.

Remark 1. Event marks differ depending on the event state (see "2.17.1 Changing states of setting (Enabled/Dis-
abled)").
When an event is set at a point for which another event is already set, the event mark (I-hEl ) is displayed
to indicate that more than one event is set at the point.

Remark 2. [Simulator]
Only hardware breakpoints can be set.

Remark 3. [E1] [E20] [EZ Emulator]
Hardware/software breakpoints can be set regardless of the specification made in "2.10.2.1 Set the type
of breakpoints/break timing to use [E1] [E20] [EZ Emulator]" by the operation described below.

Type Operation1 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.

Caution Operation 1 is enabled only in the Disassemble panel.

2.10.2.3 Edit a hardware breakpoint

When editing a hardware break point you have set, first open the Events panel by selecting [View] menu >> [Event].
After selecting the hardware break point you wish to edit on the Events panel, click [Edit Condition...] on the context menu.
This will open a dialog box in which you can edit the selected hardware break point. For details on editing in the dialog
box, see "2.17.4.1 Editing execution-related events".
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2.10.2.4 Delete a breakpoint

Click event marks displayed in the Editor panel/Disassemble panel to delete breakpoints you have set (the event mark
will be erased).

You can also delete a break point on the Events panel which opens by selecting [View] menu >> [Event]. After selecting
the breakpoint you wish to delete on the Events panel, click () in the tool bar to delete it (see "2.17.5 Deleting events"
for details).

2.10.3 Stop the program at the arbitrary position (break event) [E1] [E20] [EZ Emulator]

The program in execution can be stopped at the arbitrary position by setting a break event (execution-related). It is an
"after execution" (, or post-execution) break as the program will break after executing instruction at the specified address.
This function is implemented using the debug tool resources.

This section describes the following operations.

2.10.3.1 Set a beak event (execution-related)
2.10.3.2 Edit a break event (execution-related)
2.10.3.3 Delete a break event (execution-related)

2.10.3.1 Set a beak event (execution-related)

Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembled text is displayed.

After moving the caret to the target line, select [Break Settings] >> [Set Combination Break].

A break event (execution-related) is set to the instruction at the start address corresponding to the clicked line. When a
break event (execution-related) is set, the event mark identical to that of hardware breakpoint appears, and the disassem-
bled text line will be highlighted (see "2.10.2.2 Set a breakpoint").

When you have performed this operation, it is interpreted as if a break event (execution-related) has been set at the tar-
get address, and it is managed in the Events panel (see "2.17 Event Management" for details). It is registered as "after
execution" in the detailed information on the combination break in the Events panel.

Caution When setting a break event (execution-related), also see "2.17.7 Points to note regarding event setting"
for details on execution-related break event settings, including the allowable number of valid events.

Figure 2.108 Example of Setting a Break Event (Execution-related) on a Line in the Disassembled Text [E1] [E20] [EZ

Emulator]
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Figure 2.109 Example of a Break Event (Execution-related) in the Events Panel [E1] [E20] [EZ Emulator]
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2.10.3.2 Edit a break event (execution-related)

When editing a break event (execution-related) you have set, first open the Events panel by selecting [View] menu >>
[Event]. After selecting the break event (execution-related) displayed in the detailed information on the combination break
in the Events panel, click [Edit Condition...] on the context menu. This will open a dialog box in which you can edit the
selected break event. For details on editing in the dialog box, see "2.17.4.1 Editing execution-related events".

2.10.3.3 Delete a break event (execution-related)

When deleting a break event you have set, first open the Events panel by selecting [View] menu >> [Event]. After select-
ing the break event (execution-related) displayed in the detailed information on the combination break in the Events panel,
click () button on the toolbar to delete it (see “2.17.5 Deleting events®).

Each break event (execution-related) can also be deleted by clicking on the event mark on the source or disassembled
text.

2.10.4 Stop the program with the access to variables/I/O registers

By setting a break event (access-related), it is possible to stop the program in execution when a specified access is
made to any variable or I/O register.

At this time, it is also possible to limit the values accessed.

The types of access specifiable in access-related events are as follows:

Table 2.5 Types of Accesses to Variables

Access Type Description

Read The program in execution is stopped when a specified variable or I/O register is accessed for
read (i.e., to read data from it).

Write The program in execution is stopped when a specified variable or I/O register is accessed for
write (i.e., to write data to it).

Read/Write The program in execution is stopped when a specified variable or I/O register is accessed for
read or write (i.e., to read or write data).

Caution 1.  The program is not stopped with the access via DMAC (Dynamic Memory Access Controller) / DTC
(Data Transfer Controller).

Caution 2.  [Simulator]
With string manipulation instructions and multiply-and-accumulate instructions, the first and final data
accesses are subjected to the event check.

This section describes the following.

2.10.4.1 Set a break event (access-related) to a variable/l/O register
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2.10.4.2 Edit a break event (access-related) to a variable/IO register
2.10.4.3 Delete a break event (access-related) to a variable/IO register

2.10.4.1 Set a break event (access-related) to a variable/I/O register

Use one of the following methods to set a break event (access-related) that stops programs with the access to a vari-

able/I/O register.

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on break event (access-related) set-
tings, including the allowable number of valid events.

Caution 2.  [E1] [E20] [EZ Emulator]
Break events (access-related) are displayed as Read, Write, or Read/Write in the detailed informa-
tion on the combination break in the Events panel.

(1) Set a break event (access-related) to a variable/I/O register in the source text/disassembled text
Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembled text is dis-

played.

Follow the operation listed below from the context menu after selecting an arbitrary variable or I/O register in the
source text/disassembled text. Note, however, that only global variables, static variables inside functions, and
static variables inside files can be used.

By performing the following operation, it is interpreted as if a break event (access-related) has been set at the tar-
get variable/l/O register, and it is managed in the Events panel (see "2.17 Event Management" for details).

Access Type Operation
Read [E1] [E20] [EZ Emulator]
Select [Break Settings] >> [Set Read Combination Break to], and then press the [Enter]
key.
[Simulator]
Select [Break Settings] >> [Set Read Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the reading. On the other hand, if no value is specified, reading the
selected variable by any value will cause the break to occur.
Write [E1] [E20] [EZ Emulator]
Select [Break Settings] >> [Set Write Combination Break to], and then press the [Enter]
key.
[Simulator]
Select [Break Settings] >> [Set Write Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the writing. On the other hand, if no value is specified, writing the
selected variable by any value will cause the break to occur.
Read/Write [E1] [E20] [EZ Emulator]
Select [Break Settings] >> [Set R/W Combination Break to], and then press the [Enter] key.
[Simulator]
Select [Break Settings] >> [Set R/W Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the reading or writing. On the other hand, if no value is specified,
reading or writing the selected variable by any value will cause the break to occur.

Caution 1. Variables within the current scope can be specified.

Caution 2.  Variables or I/O register at lines that have no valid addresses cannot be used for break events.
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Figure 2.110 Example of Setting a Break Event (Access-related) on Variable in the Source Text [E1] [E20] [EZ

Emulator]
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Figure 2.111 Example of a Break Event (Access-related) in the Events Panel [E1] [E20] [EZ Emulator]
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Figure 2.112 Example of Setting a Break Event (Access-related) on a Variable in the Source Text [Simulator]
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Figure 2.113 Example of a Break Event (Access-related) in the Events Panel [Simulator]
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(2) Set a break event (access-related) 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, static variables inside files, and 1/0 reg-
ister can be used.
By performing the following operation, it is interpreted as if a break event (access-related) has been set at the tar-
get watch-expression, and it is managed in the Events panel (see "2.17 Event Management" for details).

Access Type Operation
Read [E1] [E20] [EZ Emulator]
Select [Access Break] >> [Set Read Combination Break to], and then press the [Enter]
key.
[Simulator]

Select [Access Break] >> [Set Read Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the reading. On the other hand, if no value is specified, reading
the selected watch-expression by any value will cause the break to occur.
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Access Type Operation
Write [E1] [E20] [EZ Emulator]
Select [Access Break] >> [Set Write Combination Break to], and then press the [Enter]
key.
[Simulator]

Select [Access Break] >> [Set Write Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the writing. On the other hand, if no value is specified, writing the
selected watch-expression by any value will cause the break to occur.

Read/Write [E1] [E20] [EZ Emulator]

Select [Access Break] >> [Set R/W Combination Break to], and then press the [Enter] key.
[Simulator]

Select [Access Break] >> [Set R/W Break to], and then press the [Enter] key.
If you have specified a value in the text box in the menu, a break will occur only when the
specified value is used for the reading or writing. On the other hand, if no value is specified,
reading or writing the selected watch-expression by any value will cause the break to occur.

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 2.114 Example of Setting a Break Event (Access-related) on a Watch-expression [E1] [E20] [EZ Emulator]
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Here, the program will break when the value "0xb"
is written to the watch-expression "g_IntBuf".

Figure 2.115 Example of Setting a Break Event (Access-related) on a Watch-expression [Simulator]
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|| Force Reod Value | [Set Write Break to]. Enter a value in the text box
;qq'_____ﬂ_a———_____ in the menu, then press the [Enter] key.

Here, the program will break when the value "0xb"
is written to the watch-expression "g_IntBuf".
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2.10.4.2 Edit a break event (access-related) to a variable/IO register

When editing a break event (access-related) you have set, first open the Events panel by selecting [View] menu >>
[Event]. After selecting the break event (access-related) you wish to edit on the Events panel, click [Edit Condition...] on
the context menu. This will open a dialog box in which you can edit the selected break event. For details on editing in the
dialog box, see "2.17.4.2 Editing access-related events".

2.10.4.3 Delete a break event (access-related) to a variable/IO register

When deleting a break event (access-related) you have set, first open the Events panel by selecting [View] menu >>
[Event], and then perform the following operations. Note that event name differs depending on the debug tool to use.

(1) [E1][E20] [EZ Emulator]
After selecting the break event (access-related) you wish to delete in the detailed information on the combination
break, click (eg) button on the toolbar in the above panel (see “2.17.5 Deleting events®).
Each break event (access-related) can also be deleted by clicking on the event mark on the disassembled text.

(2) [Simulator]
After selecting the hardware break (access-related) you wish to delete, click () button on the toolbar in the
above panel (see “2.17.5 Deleting events®).

2.10.5 Set multiple break events in combination (Combination break) [E1] [E20] [EZ Emu-
lator]

By setting more than one break event (execution-related and/or access-related) in combination, you can stop the pro-
gram when the combination condition is satisfied by the set break event.

Only one combination break can be set. Therefore, when two or more break events have been set, break event will be
added consecutively to the detailed information of one combination break in the Events panel. Combination conditions
listed below can be specified for the combination break.

Table 2.6 Combination conditions for the combination break

Combination Description
conditions

OR Break will occur when any one of the break event conditions is satisfied.

AND Break will occur when all the break event conditions are satisfied irrespective of the time line.

Sequential Break will occur when the break event conditions are satisfied in the specified sequence.
Only one break event in the combination breaks can be registered as a reset event (R event).
When the registered break event is encountered, all the other break event conditions which have
been holding until then will be cleared.

When editing a combination break, select the combination break in the Events panel and click [Edit Condition...] in the
context menu. This will open a dialog box in which you can edit the combination break. For details on editing in the dialog
box, see "2.17.4.3 Editing combination conditions of events [E1] [E20] [EZ Emulator]".

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on combination break settings, includ-
ing the allowable number of valid events.

Caution 2.  Also see Cautions of "(1) Editing the combination condition" for details on combination conditions.
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Figure 2.116 Example of the Combination Break (Sequential) in the Events Panel [E1] [E20] [EZ Emulator]
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2.10.6 Other break factors

Other than the causes described above, a program can be stopped by the following break factors.
You can check such break factors on the Status bar in the Main window.

Nov 01, 2021

Table 2.7 Other break factors
Break factors Debug Tool to Use
E1(SerialJE1(JTAG)/ E2 Simulator
E20(Serial)/E20(JTAG)
EZ Emulator

Trace memory fullNote ! v v v
Temporary break occurred vy e e
Execution failed or cause unknown e e -
WAIT Instruction executed - - v
Undefined instruction exception encountered - - e Note 2
Privileged instruction exception encountered - - e Note 2
Access exception encountered - - v Note 2
Floating-point exception encountered - - s Noe 2.3
Interrupt encountered - - v Note 2
INT instruction exception encountered - - v Note 2
BRK instruction exception encountered - - v Note 2
Peripheral function simulation error occurred - - v
lllegal memory access made - - v Note 2
Stream I/O error occurred - - v
Allocation of coverage memory failed - - e
Allocation of trace memory failed - - s

E2 expansion function - v -
Fully used the storage memory - v -
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Note 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.

Note 2. [Simulator]
The operation depends on the settings of each property in the [Execution Mode] [Simulator] category on

the [Debug Tool Settings] tab of the Property panel.

Note 3. [Simulator]
A single-precision floating-point exception can be the object of this factor.
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2.11 Displaying and Changing Memory, Registers, and Variables

This section describes how to display or change the contents of memory, registers, and variables.

2.11.1 Displaying and changing memory contents

Use the Memory panel shown below to display memory contents or change values.

Choose [Memory] from the [View] menu and then [Memory1 - 4].

Up to four pieces of Memory panels can be opened at a time. Each panel is discriminated by the name "Memory1,"
"Memory2," "Memory 3," and "Memory 4" in the title bar.

For details on how to read each area and details about their functionality, see the section where the Memory panel is
described.

Figure 2.117 Displaying Memory Contents
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Display position specification area

Remark In the Scroll Range Settings dialog box which opens by clicking on [View] >> button in the toolbar,
you can set the scroll range of the vertical scroll bar on this panel.

This section describes the following.

2.11.1.1 Specifying the display position

2.11.1.2 Changing the display form of values

2.11.1.3 Changing memory contents

2.11.1.4 Displaying and changing memory contents during program execution
2.11.1.5 Searching for memory contents

2.11.1.6 Collectively changing (initializing) memory contents

2.11.1.7 Saving displayed memory contents

2.11.1.1 Specifying the display position

By specifying an address expression in the display position specification area, it is possible to specify the position at
which CS+ starts displaying memory values. (CS+ starts displaying, by default, from the address "0x0.")

Remark An offset value of the display start position of memory values can be set via the Address Offset Settings
dialog box that is opened by selecting [Address Offset Value Settings...] from the context menu.

Figure 2.118 Display Position Specification Area (Memory Panel)
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(1) Specifying an address expression
Directly enter in the text box an address expression that designates the address of the memory value you want to
be displayed. An input expression of up to 1,024 characters can be specified, the calculation result of which is
handled as the address for the display start position.
However, no address expressions can be specified that exceed the address space of the microcontroller.

Remark 1. By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function")

Remark 2. 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.

(2) Specifying whether the address expression is evaluated automatically or manually
The timing with which the display start position will be changed is determined by selection of the [Move when Stop]
check box and by the [Move] button.

[Move when Stop]

The address expression is automatically evaluated after the program has halted and
the caret moves to the address derived from that calculation.

O

The address expression is not automatically evaluated after the program has halted.
In this case, the address expression is evaluated by clicking the [Move] button.

[Move]

If the [Move when Stop] check box is not checked, the address expression is evalu-
ated by clicking this button and the caret moves to the address derived from that
calculation.

2.11.1.2 Changing the display form of values

The display format of the address area/memory value area/character strings area can be changed using buttons

below on the toolbar.

Notation

Shows the following buttons that change the form in which memory values are
displayed.

H Hexadecimal

Displays memory values in hexadecimal (default).

Signed Decimal

Displays memory values in signed decimal.

|E|Unsigned Decimal

Displays memory values in unsigned decimal.

Octal

Displays memory values in octal.

Binary

Displays memory values in binary.

Size notation

Shows the following buttons that change the form in which size 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.

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.

Shows the following buttons that change the encoding in which character
strings are displayed.

R20UT5060EJ0100 Rev.1.00
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|E|ASCII

Displays character strings in ASCII code (default).

Shift_JIS

Displays character strings in Shift_JIS code.

EUC-JP

Displays character strings in EUC-JP code.

UTF—8

Displays character strings in UTF-8 code.

UTF—16

Displays character strings in UTF-16 code.

Half-Precision Float

Displays character strings as a half-precision floating-point value.

Float

Displays character strings as a single-precision floating-point valugNote,

Double

Displays character strings as a double-precision floating-point value.

Float Complex

Displays character strings as a complex number of single-precision floating-
point.

Double Complex

Displays character strings as a complex number of double-precision floating-

point.
Float Imaginary Displays character strings as an imaginary number of single-precision float-
ing-point.
Double Imaginary Displays character strings as an imaginary number of double-precision float-
ing-point.
View Shows the following buttons that change the display form.

Settings Scroll Range... Opens the Scroll Range Settings dialog box to set the scroll range.

Column Number Settings... Opens the Column Number Settings dialog box to set the number of view col-

umns in the memory value area.

Address Offset Value Settings... Opens the Address Offset Settings dialog box to set an offset value for
addresses displayed in the address area.

Note For details on the display of a floating-point value, see the section for the Memory panel.

2.11.1.3 Changing memory contents

Memory values can be edited.

In the memory value area or character string area, move the caret to the target memory value and then edit it directly
from the keyboard.

When a memory value is edited, the altered portion is displayed in a different color. While in this state, press the [Enter]
key and the altered value will be written into the target memory. (Pressing the [Esc] key before you hit the [Enter] key can-
cels editing.)

However, the character strings that can be entered when changing memory contents are limited to only those that are
handleable by the currently specified system of notation. Also, changes in the character string area are only possible when
character code in "ASCII" is specified.

You can edit memory values even when the program is in execution. For details, see "2.11.1.4 Displaying and changing
memory contents during program execution".

In the case shown below, caution is required when editing the memory values.

Example 1.  When the maximum value of the displayed bit width is exceeded
If, while memory is displayed in decimal 8 bits, you edit the displayed value "105" by entering "3" for "1,"
then the altered value becomes "127" which is the maximum value.

Example 2.  When "-" is entered in the middle of a numeric value
If, while memory is displayed in signed decimal 16 bits, you edit the displayed value "32768" by entering
"-"in the middle of it like "32-68," then numerals "3" and "2" change to spaces and the altered value
becomes "-68."

Example 3. When a space character is entered in the middle of a numeric value
If, while memory is displayed in decimal 16 bits, you edit the displayed value "32767" by entering a space

R20UT5060EJ0100 Rev.1.00
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in the middle of it like "32 67," then numerals "3" and "2" change to spaces and the altered value
becomes "67."

Example 4.  When the same value is entered
Even when you enter the same value as the current memory value, the specified value is written into
memory.

2.11.1.4 Displaying and changing memory contents during program execution

The Memory panel and Watch panel come with a realtime display update function that permits you to update display of,
or even rewrite, the contents of memory or watch-expressions in real time.

By enabling this realtime display update function, it is possible to display or change the values of memory or watch-
expressions even while the program is running, not just when the program is halted.

Caution 1.  [E20(JTAG)[RX600 Series]]
The trace function and the real-time RAM monitor function (RRM function) in part are usable exclusively
of each other. Therefore, before making the settings below, you must finish the following settings on the
[Debug Tool Settings] tab of the Property panel in order to specify the function to be used preferentially.
- [Trace] category >> [Usage of trace function] properties >> [Real-time RAM Monitor]

Caution 2.  [E20(JTAG)[RX600 Series]]
If a reset e.g. input of a reset signal through the reset pin, or reset of the CPU by the watchdog timer) is
issued while a user program is running, the results of the real-time RAM monitor cannot be guaranteed
(values displayed may be incorrect).

Caution 3. [E20]
To use the real-time RAM monitor function, the E20 and the target board must be connected via a 38-pin
cable. The real-time RAM monitoring facility is not usable when the E20 and the target board are
connected via a 14-pin cable.

Remark The real-time display update function is materialized by the debug tool's RRM (real-time RAM monitor),
pseudo-RRM, and DMM (dynamic memory modification) functions.
The pseudo-RRM function temporarily momentarily breaks program execution to perform reads/writes by
means of software emulation.

The subject area to and from which you can write and read using the realtime display update function varies depending
on how the debug tool you use and the Property panel are set.

Referring to the set contents of respective properties in the [Access Memory While Running] and [Trace] categories on
the [Debug Tool Settings] tab of the Property panel shown below, make settings in Table 2.8 through Table 2.10 according
to the purpose of use of the realtime display update function.

Mark Properties in [Trace] Category Setting Value Note
A Usage of trace function [Real-time RAM moni- E20(JTAG) [RX600, RX700 Series]
tor]
Mark Properties in [Access Memory While Setting Value Note
Running] Category
B Access by stopping execution [E1] [No] (default) RRM/DMM functions enabled.
[E20] [EZ Emulator]
Enable the automatic update of real- [Yes] (default) E20(JTAG) [RX600, RX700 Series]
time display
C Access by stopping execution [E1] [Yes] Pseudo RRM function enabled.
[E20] [EZ Emulator]
D Update display during the execution [Yes] (default)
Display update interval[ms] [Integer number between
100 and 65500]
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(1) ForRead

Table 2.8 Subject Area of the Real-Time Display Update Function (Read by Pseudo-RRM Function)
Area E1(Serial))E1(JTAG)/E20(Serial)/)E20(JTAG)/EZ Emulator
Setting Subject
Internal ROM C+D Entire range
Internal RAM
Data flash
Target memory
Emulation memory -
CPU register Not available
I/O register C+D Entire range
Table 2.9 Subject Area of the Real-Time Display Update Function (Read by RRM Function)
Area E20(JTAG) [RX600, RX700 Series] Simulator
Setting Subject Setting Subject
Internal ROM A+B+D Automatic setting D Entire range
area Note
Internal RAM
Data flash -
Target memory
Emulation memory - D Entire range
CPU register Not available -
I/O register A+B+D Automatic setting D Entire range
area Note
Note [E20(JTAG) [RX600, RX700 Series]]

(2) For write

The subject area of the RRM function is limited to a maximum of 4,096 bytes (4 areas each contain-
ing maximum 1024 bytes).

Therefore, CS+ automatically determines the subject of realtime display updates within the above
limit according to the determination rules (order of priority) shown below. (Only the panel that is dis-
played in front of others immediately before program execution becomes the subject.)

(1) Watch-expressions displayed on \Watch panel are set in order from the top. (If multiple Watch
panels are open, they are set in increasing order of panel number.)

(2) Memory contents displayed on Memory panel are set in increasing order of address. (If multiple
Memory panel are open, they are set in increasing order of panel number.)

Note that if the subject area includes a read-prohibited area, display of that area is not updated.
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Table 2.10  Subject Area of the Real-Time Display Update Function (Write by DMM Function)
Area E1(Serial)/E1(JTAG)/ E20(JTAG) [RX600, Simulator
E20(Serial/E20(JTAG)/EZ RX700 Series]
Emulator
Setting Subject Setting Subject Setting Subject
Internal ROM Not available Not available D Entire
range
Internal RAM C+D Entire A+B+D Automatic 9
range setting area
Note
Data flash Not available Not available -
Target memory C+D Entire A+B+D Automatic
range setting area
Note
Emulation memory - - D Entire
range
CPU register Impossible Impossible -
I/O register C+D Entire A+B+D Automatic D Entire
range setting area range
Note
Note [E20(JTAG) [RX600, RX700 Series]]

The target area of the DMM function is the same as the target area of the RRM function.

Caution

Remark

Local variables are not the subject of the real-time display update function.

For details on how to rewrite values on Memory panel and Watch panel, see "2.11.1.3 Changing
memory contents" and "2.11.6.6 Changing the contents of watch-expressions".

The memory values/watch-expressions updated by the pseudo-RRM function are highlighted in pink on the Memory
panel, whereas those updated by the RRM function are highlighted as follows in accordance with the access status.
(The font and background colors depend on the configuration in the [General - Font and Color] category of the Option

dialog box.
Access Condition Display Example
Read or fetch OO OO OO OO
Write
00 00 00 00
Read and Write 00 00 00 00
LOStNOte
Note The watch-expression value will be displayed as "?" in the event of "Lost" on the Watch panel.
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Figure 2.119 Example of Memory Display by the Pseudo-RRM Function (Memory Panel) [E1] [E20] [EZ Emulator]
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Figure 2.120 Example of Memory Display by the RRM Function (Memory Panel) [Simulator]
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Figure 2.121 Example of Memory Display by the RRM Function (Memory Panel) [E20 (JTAG) [RX600 Series]
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2.11.1.5 Searching for memory contents

To search for memory values, use the Memory Search dialog box that is opened by selecting [Find...] from the context
menu. A search is conducted in the subject area, either the memory value or the character string area, where the caret
exists.

In this dialog box, follow the procedure below to search for memory contents.
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Figure 2.122 Searching for Memory Contents (Memory Search Dialog Box)

Memory Search
Search Data- nput data for searching here ) | =|
Search Bange: | Specify address range E
Address; (bl || - CochiEE | =|

[':an::l ]| Help |

Caution 1. Memory contents cannot be searched during program execution.

Caution 2.  Character strings displayed as floating-point values cannot be searched.

(1)

)

@)

(4)

Specify the [Search Data]

Specify the data you want to search.

Directly enter it in the text box (specifiable in up to 256 bytes) or select an input history item from the drop-down
list (up to 10 history entries).

To perform a search in the memory value area, you need to enter data in the same display form (numeral system
and size) as that area.

Also, if you perform a search in the character string area, you need to specify a character string as the search
data. The specified character string, before being searched, is converted to data in appropriate encoding form in
which data are currently displayed in that area.

Note that if you select any memory value immediately before opening this dialog box, the value you've selected is
displayed by default.

Specifying the [Search Range]
Select the range in which to search from the drop-down list below.

Specify address range A search is conducted within the address range specified by [Address].

Memory mapping A search is conducted within the selected range of memory mapping.
This list item displays memory mappings individually (except non-mapped areas)
that are displayed in the Memory Mapping dialog box.

Display form: <memory type> <address range> <size>

Specifying the [Address]

This item is valid only when you've selected [Specify Address Range] in "(2) Specifying the [Search Range]."
Specify the "start address - end address" to set the address range in which you want a memory value to be
searched. Directly enter address expressions in the respective text boxes (specifiable in up to 1,024 characters) or
select an input history item from the drop-down list (up to 10 history entries).

The calculation results of the address expressions you've entered are respectively handled as the start address
and end address.

However, searchable addresses are limited to the upper-limit address of the program space (OxFFFFFFFF).
Also, no address values can be specified that are greater than the value representable in 32 bits.

Remark 1. By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

Remark 2. If the "start address" text box is blank, address "0x0" is assumed.

Remark 3. If the "end address" text box is blank, the upper-limit address of the microcontroller's address space
is assumed.

Clicking the [Search Backward] and [Search Forward] buttons

If you click the [Search Backward] button, a search is conducted in the direction toward smaller addresses within
the specified range and the searched spot shown on Memory panel is in a selected state.

If you click the [Search Forward] button, a search is conducted in the direction toward larger addresses within the
specified range and the searched spot shown on Memory panel is in a selected state.

2.11.1.6 Collectively changing (initializing) memory contents
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Memory values can be changed collectively (initialized).
Selecting [Fill...] from the context menu opens the Memory Initialize dialog box that permits you to change memory val-

ues in a specified address range collectively.

In this dialog box, follow the procedure below to change memory values collectively.

Figure 2.123 Changing Memory Contents Collectively (Memory Initialize Dialog Box)

Memory Initialize
Serl address/ symbol: End address. symbel:
npul the siart acdress of 5y I“E a npul e and sdaress or gy “E
Initialze data:
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(1) Specifying the [Start address/symbol] and [End address/symbol]
Specify the [Start address/ symbol] and [End address/ symbol] to set an address range in which you want memory
contents to be initialized. Directly enter address expressions in the respective text boxes (specifiable in up to
1,024 characters) or select an input history item from the drop-down list (up to 10 history entries).
The calculation results of the address expressions you've entered are respectively handled as the start address
and end address.
No address values can be specified that are greater than the address space of the microcontroller.

Caution Note that an address range that covers areas with different endians cannot be specified.

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(2) Specifying the [Initialize data]
Specify the initialization data to be written into memory.
Directly enter a hexadecimal value in the text box or select an input history item from the drop-down list (up to 10
history entries).
To specify multiple pieces of initialization data, specify a maximum of 16 pieces of up to 4 bytes (8 characters) of
data by separating each with a space.
Each piece of initialization data are interpreted as comprising 1 byte in units of 2 characters from the tail end of the
character string. If the data consists of an odd number of characters, the first character in it is assumed to be com-
prising 1 byte.
Values consisting of 2 bytes or more will be converted to the arrays of bytes that match the endians in the address
range to be initialized before being written to the target memory.

Input Character String (Initialize data) Written-in image (in bytes)
Little endian Big endian
1 01 01
012 00 12 00 12
00 012 345 00 12 00 45 03 00 00 12 03 45
000 12 000345 00 00 12 45 03 00 00 00 12 00 03 45

(3) Clicking the [OK] button
Click the [OK] button.
A pattern of the specified initialization data is written into the specified address range of memory repeatedly. (If the
end address is reached in the middle of this pattern, the write process is terminated.)
However, if an invalid value or address expression is specified, CS+ displays a message and does not initialize
memory values.

2.11.1.7 Saving displayed memory contents

It is possible to save a specified range of memory contents to a text file (*.txt) or a CSV file (*.csv).

When saving to a file, CS+ gets latest information from the debug tool and saves data in an appropriate form in which
data are currently displayed on this panel.

Choose [Save Memory Data As ...] from the [File] menu, and the Data Save dialog box shown below will be opened. (At
this time, if you perform this operation while a range is selected on panel, it is possible to save only the selected range of
memory data.)

In this dialog box, follow the procedure below to save memory contents.
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Figure 2.124 Saving Memory Data (Data Save Dialog Box)
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(1) Specifying the [File Name]
Specify a file name in which you want to save.
Directly enter it in the text box (specifiable in up to 259 characters) or select an input history item from the drop-
down list (up to 10 history entries).
Also, you can select a file from the Select Data Save File dialog box that is opened by clicking the [ ...] button.

(2) Specifying the [File Type]
Select the type of file in which you want to save from the drop-down list below.
The selectable file types are as follows:

List display Format
Text files (*.txt) Text format (default)
CSV (comma-separated Variables) (*.csv) CSV formatNote
Note Each piece of data are separated with a comma (,) when saved.

To avoid the problem of an invalid file format in cases where any data includes a comma (,), each
piece of data are enclosed in double-quotes (" ") when they are output to a file.

(3) Specifying the [Save Range Address/Symbol]
Specify the "start address" and "end addresses" to set a range of memory to be saved in a file.
Directly enter hexadecimal value or address expressions in the respective text boxes or select an input history
item from the drop-down list (up to 10 history entries).
Note that if a range is selected on panel, this selected range is specified, by default, in the text boxes. If no range
is selected, the currently displayed range on panel is specified.

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(4) Clicking the [Save] button
Memory data is saved in specified form to a specified file.
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Figure 2.125 Memory Data Output Image When Saved

[Saved to Text File (*.txt)]
(Example for data displayed in hexadecimal, 8-bit width and ASCII code)

#0041 +2 #3 #4 +5 +5 #7 8 +9 +a #8540 i +o +f
00J00000) 0000 00 0030 00 00 0000 01 0D 0000 D0 000 | ...
D o0 e e e T T T e e e e T e T RO
Q00000200 22 32 &2 2223 32 22 30 32 32 23 23 T2 FF QL Hg | Heerneviennen
00003030) 33 33 33 3333 33 33 33 33 33 33 35 33 53 33 33 | 33333533333333353

[Saved to CSV File (*.csv)]
(Example for data displayed in hexadecimal, 8-bit width and ASCII code)

00000000, 00,00,00,00,00,00,00,00,00 00,00,00,00,00,00,00, .. ...
LTINS e R
[0000020,22,22,22,22, 22 22,2222 22 22,22,22,22 32,22, 22 rrrereeeeeeees
DO000030,33 33 ,33,33,33 33 33,3333 35 33,3333 33 33,33 3333333333333333

Remark If panel contents are saved over an existing file by selecting [Save Memory Data] on [File] menu, the
respective Memory panels (Memory1 - 4) are handled individually.
Also, as to the save range, the previously specified address range is applied when data is saved.
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2.11.2 Displaying and changing the CPU registers

Use the CPU Register panel below to display the contents of CPU registers (general and control registers) or change
the register values.

Choose [CPU Register] from the [View] menu.

For details on how to read each area and details about their functionality, see the section where the CPU Register panel
is described.

Figure 2.126 Displaying the CPU Register Contents (CPU Register Panel)

CPU Register 4
Toolbar { 2] | Motation )
Begisser Nams Waliss [
B Ganeral Registars
P Control Eagistcars ';
= [ =) OEJD0IDES]
=l usw OEJ0OIDESE
= e ey ORELEEELTO
= e ORELELETSES
=E] ped 0x00010000
2 sec 0x00O0000D
=l sesw et Jufuelefulelale
= rmTv 0x00O00000 "
I | 1 | |
[Register Name] area [Value] area

Following methods of operation are described here.

2.11.2.1 Changing the form in which values are displayed
2.11.2.2 Changing the CPU register contents
2.11.2.3 Saving the displayed CPU register contents

2.11.2.1 Changing the form in which values are displayed

The form in which the data in the [Value] area is displayed can be freely changed using the toolbar buttons shown
below.

Notation Shows the following buttons that change the form in which values are displayed.
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AutoSeIect Displays the value of a selected item (including low-order item) in predetermined nota-
tion (default).

|E|Hexadecimal Displays the value of a selected item (including low-order item) in hexadecimal.

|E|Signed Decimal Displays the value of a selected item (including low-order item) in signed decimal.

|E|Unsigned Decimal Displays the value of a selected item (including low-order item) in unsigned decimal.

Octal Displays the value of a selected item (including low-order item) in octal.

Binary Displays the value of the selected item (including sub-items) in binary.

|E|ASCII Displays the character string of a selected item (including low-order item) in ASCII
code.

If the subject consists of 2 bytes or more, characters consisting of 1 byte each are dis-
played one next to another.

H Float 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.

EDouble Displays a selected item in Double.
Except for 8-byte data, however, they are displayed in predetermined notation.

@ Adds a hexadecimal equivalent for the displayed value at the end of it, with the equiva-
lent enclosed in parentheses ().

2.11.2.2 Changing the CPU register contents

The CPU register values can be edited.

Double-click the subject CPU register value in the [Value] area, and the selected value will be placed in edit mode.
(Pressing the [Esc] key cancels the edit mode.)

Edit the value directly from the keyboard and then press the [Enter] key. The value you've changed is written into the
debug tool's target memory.

Caution This operation cannot be performed during program execution.

2.11.2.3 Saving the displayed CPU register contents

By choosing [Save CPU Register Data As...] from the [File] menu, it is possible to open the Save As dialog box and then
save the contents of CPU registers in whole to a text file (*.txt) or a CSV file (*.csv).
When saving to a file, CS+ gets latest information from the debug tool.

Figure 2.127 CPU Register Value Output Image When Saved

Register name Value
Category name
-Register name Value

2.11.3 Displaying and changing the I/O registers

Use the IOR panel shown below to display I/O register contents or change values.

Choose [IOR] from the [View] menu.

For details on how to read each area and details about their functionality, see the section where the IOR panel is
described.
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Figure 2.128 Displaying the 1/0 Register Contents (IOR Panel)
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Following methods of operation are described here.

2.11.3.1 Searching I/O register

2.11.3.2 Putting the 1/O registers in order

2.11.3.3 Changing the form in which values are displayed

2.11.3.4 Changing the contents of I/O registers

2.11.3.5 Displaying and changing I/O register contents during program execution
2.11.3.6 Saving the displayed I/O register contents

2.11.3.1 Searching /O register

You can search the name of I/O register.

In the search area, specify the name of I/O register (case-insensitive) in the text box.

You can either enter characters directly from the keyboard (up to 512 characters) or select from the input history items in
the drop-down list (up to 10 items).

Click one of the following buttons.

Searches /O register names containing the character string specified in the text box in the backward
direction and highlights the search result.

Searches /O register names containing the character string specified in the text box in the forward
direction and highlights the search result.

Remark 1. I/O register names which are categorized in folders and hidden are also searched (They will be
expanded and selected.).

Remark 2. After entering the search string, pressing [Enter] key will perform the same function as clicking on the
button, and pressing [Shift]+[Enter] will perform the same function as clicking on the button.

2.11.3.2 Putting the I/O registers in order

The tree form of I/O registers can be edited by classifying each register by a given category (folder).
Caution 1.  No other categories can be created within a category.
Caution 2.  No I/O registers can be added or removed.

(1) To create a new category
Move the caret to an I/O register name you want to create and then click the toolbar button and enter a new
category name directly from the keyboard.
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(2) To edit a category name
Select a category name you want to edit and then click on it again and edit the category name directly from the
keyboard.

(3) To remove a category
Select a category you want to remove and then click the toolbar button However, only blank categories can
be removed.

(4) To change the order in which I/O registers are displayed
Drag-and-drop an I/O register name into any category. That way, the I/O registers are classified by a category.
Also, the order in which categories and I/O register names are displayed (one above or below another) can be
freely changed by a drag-and-drop operation.

(5) Restore the category to its initial state
Click the toolbar button 4* . The edited category is cleared and displayed with the initial category classification.

2.11.3.3 Changing the form in which values are displayed

The form in which the data in the [Value] area is displayed can be freely changed using the toolbar buttons shown
below.

Notation Shows the following buttons that change the form in which values are displayed.
Hexadecimal Displays the value of a selected item in hexadecimal (default).
Signed Decimal Displays the value of a selected item in signed decimal.
|E|Unsigned Decimal Displays the value of a selected item in unsigned decimal.
Octal Displays the value of a selected item in octal.
Binary Displays the value of a selected item in binary.
ASCII Displays the value of a selected item in ASCII code.
Adds a hexadecimal equivalent for the displayed value of a selected item at the end of
the value, with the equivalent enclosed in parentheses ( ).

2.11.3.4 Changing the contents of I/O registers

The 1/O register values can be edited.

In the [Value] area, click the selected /O register value again to set it in the Edit mode (Pressing the [Esc] key cancels
the edit mode).

Edit the value directly from the keyboard and then press the [Enter] key. The value you've changed is written into the
debug tool's target memory.

Caution 1.  This operation cannot be performed during program execution.

Caution 2.  The values of read-only I/O registers cannot be changed.

Remark 1. If a number with fewer digits than the size of the I/O register is entered, the higher-order digits will be pad-
ded with zeroes.

Remark 2. If a number with more digits than the size of the I/O register is entered, the higher-order digits will be
masked.

Remark 3. I/O register values can also be entered using ASCII characters.

- When "0x41" is entered as the value of I/O register “CRC.CRCDOR”
>> "0x41" is written to "CRC.CRCDOR".

- When ASCII character ™A™ is entered as the value of 1/O register “CRC.CRCDOR*
>> "0x41" is written to "CRC.CRCDOR".

2.11.3.5 Displaying and changing I/O register contents during program execution
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Select an 1/O register that is the subject you want to display or change and register it as a watch-expression on Watch
panel. That way, you can display or change the value of any |/O register in real time even while the program is running, not
just when the program is halted.

For details about watch-expressions, see Section "2.11.6 Displaying and changing watch-expressions".

2.11.3.6 Saving the displayed I/O register contents

By choosing [Save IOR Data As...] from the [File] menu, it is possible to open the Save As dialog box and then save the
contents of I/O registers in whole to a text file (*.txt) or a CSV file (*.csv) (Regardless of whether you've chosen to show or
not show on this panel, the values of all I/O registers are saved.).

When saving to a file, CS+ reloads I/O register values and saves the latest values thus obtained.

However, the 1/O registers protected against read are not reloaded. To save the latest content, select [Force Read
Value] from the context menu before saving to a file.

Figure 2.129 1/0 Register Value Output Image When Saved

IOR name Value Type (Byte Size) Address
Category name
—-IOR name Value Type (Byte Size) Address

2.11.4 Displaying and changing global and static variables

Use the Watch panel to display or change global variables or static variables.
Select a variable whose value you want to display or change and register it as a watch-expression on Watch panel.
For details about watch-expressions, see Section "2.11.6 Displaying and changing watch-expressions".

2.11.5 Displaying and changing local variables

Use the Local Variables panel shown below to display the contents of local variables and change values.

Choose [Local Variable] from the [View] menu.

To display the content of your desired local variable, select a scope in the scope area.

The Local Variables panel shows local variable names and function names. It also shows parameters to functions as
local variables.

For details on how to read each area and details about their functionality, see the section where the Local Variables
panel is described.

Caution During program execution, nothing is displayed on this panel.
The contents of each area on this panel are displayed at the time the program has stopped running.

Figure 2.130 Displaying the Contents of Local Variables (Local Variables Panel)
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Following methods of operation are described here.
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2.11.5.1 Changing the form in which values are displayed
2.11.5.2 Changing the contents of local variables
2.11.5.3 Saving the displayed contents of local variables

2.11.5.1 Changing the form in which values are displayed

The form in which the data in the [Value] area are displayed can be freely changed using the toolbar buttons shown
below.

Notation Shows the following buttons that change the form in which values
are displayed.
AutoSeIect Displays values on this panel in per-variable predetermined nota-

tion (default).

Displays values on this panel in hexadecimal.

Displays values on this panel in decimal.

Displays values on this panel in octal.

ﬂ Binary

Displays values on this panel in binary.

Decimal Notation for Array Index

Displays array indexes on this panel in decimal (default).

HHexadecimal Notation for Array Index

Displays array indexes on this panel in hexadecimal.

Float

Displays values on this panel in Float.
Except for 4-byte data or when values have type information, how-
ever, they are displayed in predetermined notation.

EDouble

Displays values on this panel in Double.
Except for 8-byte data or when values have type information, how-
ever, they are displayed in predetermined notation.

Adds a hexadecimal equivalent for the displayed value at the end
of it, with the equivalent enclosed in parentheses ().

Encoding

Shows the following buttons that change the encoding in which
string variables are displayed.

|E|ASCII

Displays string variables in ASCII code (default).

Shift_JIS

Displays string variables in Shift_JIS code.

|ax||EUC-JP

Displays string variables in EUC-JP code.

UTF—8

Displays string variables in UTF-8 code.

UTF-16

Displays string variables in UTF-16 code.

2.11.5.2 Changing the contents of local variables

The values of local variables and parameter values can be edited.

Select the value of the subject local variable or the value of parameters to it in the [Value] area and click on it again. The
selected value is placed in edit mode. (Pressing the [Esc] key cancels the edit mode.)

Enter a value directly from the keyboard and then hit the [Enter] key. The value you've changed is written into the debug
tool's target memory. At this time, CS+ checks the value to see fif it fits to type. If inappropriate, the editing you've done is
ignored.

Caution This operation cannot be performed during program execution.

Remark 1. If the numeral entered for a variable is smaller than the size of the variable, its high-order digits are pad-

ded with zeroes.
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Remark 2. If the numeral entered for a variable is larger than the size of the variable, its high-order digits are
masked.
Remark 3. For character arrays (char type or unsigned char type), if ASCII is selected for the display form, it is pos-

sible to use character strings (ASCII, Shift_JIS, EUC-JP, or Unicode (UTF-8/UTF-16) to enter values.
Remark 4. Local variables can also be entered using ASCII characters.

- When using ASCII characters to enter values
Enter the letter "A™ in the [Value] area for the variable "ch".
>>The numeral "0x41" is written into the memory area to which the variable "ch" is mapped.

- When using numerals to enter values
Enter the numeral "0x41" in the [Value] area for the variable "ch".
>> The numeral "0x41" is written into the memory area to which the variable "ch" is mapped.

- When using character strings (ASCII) to enter values
Set the display form of the character array "str" to ASCII and then enter the letters "ABC"
in the [Value] area.
>> The numerals "0x41," "0x42," "0x43" and "0x00" are written into the memory area
to which the array "str" is mapped.

2.11.5.3 Saving the displayed contents of local variables

By choosing [Save Local Variables Data As...] from the [File] menu, it is possible to open the Save As dialog box and
then save the contents of local variables in whole to a text file (*.txt) or a CSV file (*.csv).

When saving to a file, CS+ gets latest information from the debug tool.

Note that if arrays, pointer-type variables, structures/unions, or CPU registers (only those that are assigned the names
to represent sections) are displayed in expanded form, the values of their expansion elements are also saved. When not
expanded, they are marked with "+" at the head, with the values left blank.

Figure 2.131 Local Variable Value Output Image When Saved
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Name Value Type (Byte Size) Address

[V] Variable name [1] Value Type Address
- [V] Variable name [0] Value Type Address

2.11.6 Displaying and changing watch-expressions

C variables, CPU registers, I/O registers, and assembler symbols can be registered as watch-expressions in the Watch
panel shown below. That way, it is possible to get their values from the debug tool at all times and, thereby, to keep watch
on values.

Also, the watch-expressions permit display of values to be updated successively, even while the program is under exe-
cution (see section “2.11.6.7 Displaying and changing the contents of watch-expressions during program execution").

The Watch panel is opened by choosing [Watch] from the [View] menu and then selecting [Watch 1-4].

Up to four pieces of Watch panels can be opened at a time. Each panel is discriminated by the name "Watch1,"
"Watch2," "Watch3," and "Watch4" in the title bar. The respective Watch panels have their watch-expressions registered
and managed individually and saved as user information for the project.

For details on how to read each area and details about their functionality, see the section where the Watch panel is
described.

Caution It is not possible to display or change the CPU register contents during program execution.
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Figure 2.132 Displaying the Contents of Watch-expression (Watch panel)
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Following methods of operation are described here.

2.11.61
2.11.6.2
2.11.6.3
21164
2.11.6.5
2.11.6.6
2.11.6.7
2.11.6.8
2.11.6.9

Registering watch-expressions

Putting the registered watch-expressions in order

Editing the registered watch-expressions

Removing watch-expressions

Changing the form in which values are displayed

Changing the contents of watch-expressions

Displaying and changing the contents of watch-expressions during prog
Exporting/importing watch-expressions

Saving the displayed contents of watch-expressions

2.11.6.1 Registering watch-expressions

[Addresls] area [Melmo] area

ram execution

There are following three methods to register watch-expressions (By default, no watch-expressions are registered.).

Caution 1.  Up to 128 watch-expressions can be registered in one Watch panel (If an attempt is made to register
beyond the upper limit, a message is displayed).

Caution 2.  Because of optimization by a compiler, for blocks where variables, or the subject to be operated on, are
not in use, there may be no variable data in the stack and registers. In this case, those unused variables,
even when registered as watch-expressions, will have their displayed values marked with "?".

Remark 1. The respective watch-expressions registered in each Watch panel (Watch1 through Watch4) are man-
aged individually and saved as user information for the project.

Remark 2. Plural watch-expressions with the same name can be registered.

(1) To register from other panels

Watch-expressions can be registered from other panels of CS+.

In one of other panels, select the subject you want to register as a watch-expr
onto any Watch panel (Watch1 through Watch4).

Note that there is certain relationship between the panels that accept this ope

ession and drag-and-drop it directly

ration and the subjects that can be

registered as watch-expressions. For details, see "Table A.5 Relationship between Panels and Subjects Registra-

ble as Watch-expressions".
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Figure 2.133 Example for Registering Watch-expressions from Other Panels
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Remark There is an alternative way to register watch-expressions. Select the subject you want to register as

)

@)

a watch-expression, or move the caret to one of the subject character strings (the subject being
automatically determined), then select [Register to Watch1] from the context menu (However, this
method is usable for only the Watch panel (Watch1)).

To register directly on the Watch panel
In any Watch panel (Watch1 through Watch4), click the toolbar button and the entry box shown below will be
displayed in the [Watch] area.

Figure 2.134 Entry Box for Watch-expressions
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Enter a watch-expression directly in this area.

Enter a watch-expression in the entry box directly from the keyboard and then hit the [Enter] key.
For the input forms of watch-expressions entered this way, see the tables listed below.

"Table A.6 Watch-expression Input Form"

"Table A.8 Handling of a C Variable when Registered in Watch by Specifying Scope"

"Table A.9 Handling of a CPU Register when Registered in Watch by Specifying Scope"
- "Table A.10 Handling of an I/0O Register when Registered in Watch by Specifying Scope"

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

To register from other applications

Select a C variable, CPU register, 1/0 register, or assembler symbol character string from an external editor or the
like and then drag-and-drop it directly onto the Watch panel (Watch1 through Watch4).

In this case, the character string you've dropped is registered as a watch-expression directly as it is.

2.11.6.2 Putting the registered watch-expressions in order

The registered watch-expressions can be classified by a category (folder) for display in tree form (By default, there are
no categories.).

Caution 1.  No other categories can be created within a category.
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Caution 2.  Up to 64 categories can be created in one Watch panel. (If an attempt is made to create beyond the
upper limit, a message is displayed.).

(1) To create a new category
Move the caret to the position at which you want to create and then click the toolbar button and enter a new
category name directly from the keyboard.

(2) To edit a category name
Select a category name you want to edit and then click on it again and edit the category name directly from the
keyboard.

(3) To remove a category
Select a category you want to remove and then click the toolbar button .

(4) To change the order in which watch-expressions are displayed
Drag-and-drop a registered watch-expression directly onto the category you've created. That way, watch-
expressions are classified by a category.
Also, the order in which categories and watch-expressions are displayed (one above or below another) can be
freely changed by a drag-and-drop operation.

Remark If categories or watch-expressions in a watch panel are drag-and-dropped into another Watch panel
(Watch1 to Watch4), the categories or watch-expressions are copied into the target Watch panel.

2.11.6.3 Editing the registered watch-expressions

The watch-expressions you've registered can be edited.

Double-click on a watch-expression you want to edit, and the subject watch-expression will be placed in edit mode.
(Pressing the [Esc] key cancels the edit mode.)

Edit the content directly from the keyboard and hit the [Enter] key.

2.11.6.4 Removing watch-expressions

To remove a registered watch-expression, select the watch-expression on Watch panel that you want to remove and
then click the toolbar button .

2.11.6.5 Changing the form in which values are displayed

The form in which the data in the [Value] area is displayed can be freely changed using the toolbar buttons shown
below.

Notation Shows the following buttons that change the form in which values are displayed.
AutoSeIect Displays the value of a selected watch-expression in per-variable predetermined nota-
tion (default) (see "Table A.11 Display Form of Watch-expressions (Default)").
|E|Hexadecimal Displays the value of a selected item in hexadecimal.
Signed Decimal Displays the value of a selected item in signed decimal.
|E|Unsigned Decimal Displays the value of a selected item in unsigned decimal.
|E|Octal Displays the value of a selected item in octal.
Binary Displays the value of a selected item in binary.
ASCII Displays the value of a selected item in ASCII code.
Float Displays a selected item in Float.
However, this is valid only when the selected watch-expression consists of 4-byte data.
EDouble Displays a selected item in Double.
However, this is valid only when the selected watch-expression consists of 8-byte data.

Adds a hexadecimal equivalent for the displayed value of a selected item at the end of
the value, with the equivalent enclosed in parentheses ( ).
However, this information is not added when values are displayed in hexadecimal.
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2.11.6.6 Changing the contents of watch-expressions

The values of watch-expressions can be edited.

Double-click the value of the watch-expression in the [Value] area that you want to edit, and the value you've clicked is
placed in edit mode. (Pressing the [Esc] key cancels the edit mode.)

Edit the value directly from the keyboard and then hit the [Enter] key. The value you've changed is written into the debug
tool's target memory.

However, only the watch-expressions that correspond one for one to C variables, CPU registers, 1/O registers, or
assembler symbols can have their values changed. Nor can the values of read-only I/O registers be changed.

This operation can be taken place while the program is in execution. See “2.11.1.4 Displaying and changing memory
contents during program execution” for details on how to operate it.

Remark 1. If the numeral entered for a variable is smaller than the size of the variable, its high-order digits are pad-
ded with zeroes.

Remark 2. If the numeral entered for a variable is larger than the size of the variable, its high-order digits are
masked.

Remark 3. For character arrays (char type or unsigned char type), if ASCII is selected for the display form, it is pos-

sible to use character strings (ASCII, Shift_JIS, EUC-JP, or Unicode (FTF-8/UTF-16)) to enter values.
Remark 4. Watch-expressions can also be entered using ASCII characters.

- When using ASCII characters to enter values
Enter the letter "A™ in the [Value] area of the variable "ch".
>> The numeral "0x41" is written into the memory area to which the variable "ch" is mapped.

- When using numerals to enter values
Enter the numeral "0x41" in the [Value] area of the variable "ch".
>> The numeral "Ox41" is written into the memory area to which the variable "ch" is mapped.

- When using character strings (ASCII) to enter values
Set the display form of the character array "str" to ASCII and enter the letters "ABC"
in the [Value] area.
>> The numerals "0x41," "0x42," "0x43" and "0x00" are written into the memory area
to which the array "str" is mapped.

2.11.6.7 Displaying and changing the contents of watch-expressions during program exe-
cution

The Memory panel and Watch panel come with a realtime display update function that permits you to update display of,
or even rewrite, the contents of memory or watch-expressions in real time.

By enabling this realtime display update function, it is possible to display or change the values of memory or watch-
expressions even while the program is running, not just when the program is halted.

For details on how to set, see section “2.11.1.4 Displaying and changing memory contents during program execution"

2.11.6.8 Exporting/importing watch-expressions

This feature allows you to export currently registered watch-expressions to a file and import it so that the watch-expres-
sions can be re-registered.
To do this, follow the procedure described below.

(1) Export watch-expressions
Save watch-expressions currently being registered (including categories) in a file format that is possible to import.
While the focus is in the Watch panel, select [Save Watch Data As...] from the [File] menu.
On the Save As dialog box that is automatically opened, specify the following items, and then click the [Save] but-
ton.

- [File name]: Specify the name of a file to be saved (the file extension must be "csv").
- [Save as type]: Select "Importable CSV (Comma-Separated Variables)(*.csv)".

Caution Neither values nor the type information of watch-expressions can be saved.
Items that are expanded after analyzing watch-expressions (i.e. an array, structure, and so on) can-
not be saved.
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Figure 2.135 Export of Watch-Expressions
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(2) Import watch-expressions
Import the file that was exported in (1) to the Watch panel.
On the Watch panel to which you want to import watch-expressions, select [Import Watch Expression...] from the

context menu.
On the Open Watch Expression Data File dialog box that is automatically opened, specify the exported file, and

then click the [Open] button.

Remark If watch-expressions have been already registered, then imported watch-expressions will be regis-
tered at the bottom of them.

Figure 2.136 Import of Watch-Expressions
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2.11.6.9 Saving the displayed contents of watch-expressions

By selecting the [File] menu >> [Save Watch Data As...] or selecting [Save Expanded Watch Data...] from the context
menu, 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.

Note that the values of read-protected I/O register 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.

Note that for watch-expressions that can be displayed expanded, such as arrays, pointer type variables, structures/
unions, and CPU registers (only those with the part name), the behavior differs depending on whether the watch-expres-
sion is saved with [Save Watch Data As...] or [Save Expanded Watch Data...].

- When saved with [Save Watch Data As...]
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.

- When saved with [Save Expanded Watch Data...]
The watch-expression is expanded up to the maximum 255 nests regardless of the expanded state, and the value of
each expanded element is also saved.

Figure 2.137 Watch Data Output Image When Saved
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Remark If panel contents are saved over an existing file by selecting [Save Watch Data] on [File] menu, the

respective Watch panels (Watch1-4) are handled individually.
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2.12 Display Function Call Information from the Stack

This section describes how to display function-call information from the stack.

The compiler bundled with CS+ (CC-RX) places function-call information on the stack in line with the ANSI standards.
By analyzing this function-call information (hereafter referred to as call stack information), it is possible to know the depth
of function calls, the positions from which calls are made, and parameters to those functions.

2.12.1 Display call stack information

Use the Call Stack panel shown below to display call stack information.
Select [Call Stack] from the [View] menu.
For details on the contents and function in each area, see the section for the Call Stack panel.

Caution This panel is left blank while the program is in execution.
The contents of each area on this panel are displayed at the time the program has stopped running.

Figure 2.138 Displaying the Call Stack Information (Call Stack Panel)
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This section describes the following.

2.12.1.1 Changing the form in which values are displayed
2.12.1.2 Jumping to the source line

2.12.1.3 Displaying local variables

2.12.1.4 Saving the displayed contents of call stack information

2.12.1.1 Changing the form in which values are displayed

The display format of this panel can be changed using buttons below on the toolbar.

Notation Shows the following buttons that change the form in which values are displayed.
AutoSeIect Displays values on this panel in per-variable predetermined notation (default).
|E|Hexadecimal Displays values on this panel in hexadecimal.
|E|Decima| Displays values on this panel in decimal.

Octal Displays values on this panel in octal.
ﬂ Binary Displays values on this panel in binary.
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Encoding Shows the following buttons that change the encoding in which string variables are dis-
played.
|E|ASCII Displays string variables on this panel in ASCII code (default).
Shift_JIS Displays string variables on this panel in Shift_JIS code.
EUC-JP Displays string variables on this panel in EUC-JP code.
UTF—8 Displays string variables on this panel in UTF-8 code.
UTF—16 Displays string variables on this panel in UTF-16 code.

2.12.1.2 Jumping to the source line

Double-clicking on a line will open the Editor panel, with the caret moved to the source line from which the function indi-
cated by the selected line is called. (The view will jump to the Editor panel if it is already open.)

Remark Selecting [Jump to Disassemble] from the context menu will open the Disassemble panel
(Disassemble1), with the caret moved to the address from which the function indicated by the selected
line is called. (The view jumps to the Disassemble panel (Disassemble1) if it is already open.)

2.12.1.3 Displaying local variables

Selecting [Jump to Local Variable at This Time] from the context menu will open the Local Variables panel which dis-
plays local variables of the function indicated by the selected line.

2.12.1.4 Saving the displayed contents of call stack information

Selecting [Save Call Stack Data As...] from the [File] menu will open the Save As dialog box in which you can save the
entire call stack information either in a text file (*.txt) or a CSV file (*.CSV) format. When saving to a file, the latest informa-
tion will be retrieved from the debug tool.

Figure 2.139 Call Stack Information Output Image When Saved
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2.13 Collecting an Execution History

This section describes how to collect an execution history of the program.

Generally, a program's execution history is referred to as a "trace", the term of which is used in the pages below. If the
program goes wild, it is very difficult to find the cause of the problem from the memory contents or stack information after
the program has run out of control. However, analysis of the content of collected trace data makes it possible explore a
process of malfunction until the program starts running wild, providing an effective means for discovering potential bugs in
the program.

Caution 1.  [E20(JTAG) [RX600, RX700 Series]]
Part of the trace functions and real-time RAM monitor functions (RRM functions) can be used only on a
mutually exclusive basis.

Caution 2.  [E1] [E20] [EZ Emulator]
When you use a Printf event (an action event) and it occurs, the execution history up to that point is
cleared and the onward execution history is recorded.

Caution 3. [EZ Emulator [RX100, RX200 Series]]
If the reset signal is input through the reset pin, all trace data that has been acquired before the reset is
erased. Trace acquisition is resumed when the EZ Emulator restarts the execution of the program.

Caution 4. [E1] [E20] [EZ Emulator]
If a reset (e.g. input of a reset signal through the reset pin, or reset of the CPU by the watchdog timer) is
issued while a user program is running, the correct recording of trace information both before and after
the reset will not be possible.

Caution 5. When trace start events and end events have been set, stopping and restarting tracing during program
execution is not possible.

Caution 6. [OCD (JTAG)] [OCD (serial)]
The timestamps of trace information will not indicate the right times if the time between frames exceeds
that corresponding to the trace counter (20 bits) or when trace output is lost.

2.13.1 Setting up a trace operation

When the trace function begins, trace data which has recorded in it an execution history of the currently executed pro-
gram is collected in trace memory (when program execution stops, the trace function also automatically stops).

Before the trace function can be used, it is necessary to make settings relating to the operation of a trace.

Note that the method on how to set differs with each debug tool used.

2.13.1.1 For [E1]
2.13.1.2 For [E20]

2.13.1.3 For [EZ Emulator]
2.13.1.4 For [Simulator]

2.13.1.1 For [E1]

Make settings in the [Trace] category on the Property panel's [Debug Tool Settings] tab.

Figure 2.140 [Trace] Category [E1]
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(1) [Usage of trace function]
Only the trace function can be used.
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(2)

©)

®)

[Operation after trace memory is full]
Specify the operation to be performed when the trace memory is filled with collected trace data, from the drop-
down list below.

Overwrite trace When the trace memory is filled, CS+ continues writing trace data over the old data
memory and con- | (default).
tinue execution

Stop trace When the trace memory is filled, CS+ stops writing trace data (but does not stop program
execution).
Stop When the trace memory is filled, CS+ stops writing trace data and stops program execu-

tion at the same time.

[Trace data type]
For this property, specify the type of trace data to be collected from the drop-down list below.

Branch Source/destination address information of branching during program execution
are collected as trace data.

Note 1 | 5oyrce/destination address information of branching during program execution,

as well as data information on access events that occurred are collected as trace
data.

Branch + Data access

Data access'N°t 2 Data information on access events that occurred during program execution are
collected as trace data.

Note 1. [E1(Serial) [RX100, RX200 Series]]
Trace data for [Branch + Data access] cannot be collected. Therefore, this item is not displayed in
the drop-down list.

Note 2. [E1(Serial) [RX100, RX200 Series]]
To collect trace data for [Data access], it is necessary to set address conditions in a point trace.
Trace information on data access is not acquired when no address conditions are set. Only records
of access to specified addresses are included in the trace information on data access. The start
address specified for point-to-point tracing is displayed in the Trace panel.
For details about the point trace, see "2.13.4 Collecting an execution history only when conditions
are met".

[Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]
This property is displayed only when [Branch + Data access] or [Data access] is specified in the [Trace data type]
property.

Select the Bus master of data access from the drop-down list.

The following bus masters are displayed in the drop-down list.

CPU The results of data access from CPU are displayed on the trace panel.

DMAC/DTC The results of data access from DMAC/DTC are displayed on the trace panel.

For data access tracing, only the trace results of data access from the specified bus master are displayed on the
trace panel.

Caution 1.  This property setting cannot be changed during program execution.

Caution 2. For an microcontroller that does not have the function for selecting the Bus master of data access,
the [Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and
RX72N Groups] property is not displayed. In this case, the bus master is fixed to [CPU].

[Output timestamp]
This property specifies whether timestamp information is added to the trace data to be collected. Specify [Yes]
when you want timestamp to be output.

Caution 1.  [E1(Serial) [RX200 Series]]
If [Branch] is specified in the [Trace data type] property, timestamp cannot be output. If you want it
to be output, specify [Data access].
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Caution 2.  [E1 [RX100 Series]]
This property is fixed to [No] because these microcontrollers do not support the output of timestamp
information.

(6) [Trace clock count source[MHZz]]
Enter a count source for the timestamp in the range 0.0001 to 999.999.
Note that if this property is blank, the set value of the [Operating frequency [MHZz]] in the [Clock] category of a
[Connect Settings] tab is used in place of the count source.

(7) [Division ratio of trace clock count source] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N
Groups]
This property is displayed only when [Yes] is selected in the [Output timestamp] property.
Select the frequency division ratio for the timestamp count source from the drop-down list.
The following frequency division ratios are displayed in the drop-down list.

11 The frequency of the timestamp count source is used without change.

1/16 The frequency of the timestamp count source is multiplied by 1/16 before use.
1/256 The frequency of the timestamp count source is multiplied by 1/256 before use.
1/4096 The frequency of the timestamp count source is multiplied by 1/4096 before use.

The frequency specified in the [Trace clock count source[MHz]] property is divided by the specified value (the fre-
quency is multiplied by 1/n) and one cycle of the obtained frequency is used as the unit for timestamp count (the
frequency for count value 1).

Caution 1.  This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for dividing the timestamp frequency for trac-
ing, the [Division ratio of trace clock count source] [RX71M, RX66x, RX65x, RX64M, RX671,
RX72T, RX72M, and RX72N Groups] property is not displayed. In this case, the division ratio is
fixed to [1/1].

2.13.1.2 For [E20]

Make settings in the [Trace] category on the Property panel’s [Debug Tool Settings] tab.

Figure 2.141 [Trace] Category [E20]
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(1) [Usage of trace function]
Part of the trace functions and real-time RAM monitor functions (RRM functions) can be used only on a mutually
exclusive basis. Therefore, in this property, specify which function you want to be used preferentially. Here, select
[Trace] from the drop-down list below.

Trace Uses the trace function preferentially (default).

- The real-time RAM monitor function cannot be used.

Real-time RAM Uses the real-time RAM monitor function (RRM) preferentially.

monitor Note 1 i
- Trace function
Use subject to limitations N°t€ 2
Also, trace-related events are disabled.
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Note 1. [E20(Serial)]
The real-time RAM monitor function is not supported. Therefore, do not specify [Real-time RAM
monitor] for this property value.
Note 2. [E20(JTAG) [RX600, RX700 Series]]

Part of the trace function cannot be used.
Following limitations apply.

Operation after trace memory is full [Stop trace] and [Stop] cannot be used. Only [Overwrite
trace memory and continue execution] can be used.

Trace data type [Branch] and [Branch + Data access] cannot be used.
Only [Data access] can be used.

External trace output [Do not output] cannot be used.
[CPU execution] and [Trace output] can be used.

Trace memory size[MByte] Only 1M byte can be used.

(2) [Operation after trace memory is full]
Specify the operation to be performed when the trace memory is filled with collected trace data, from the drop-
down list below.

memory and

Overwrite trace When the trace memory is filled, CS+ continues writing trace data over the old data

tinue execution

con- | (default).

Stop trace When the trace memory is filled, CS+ stops writing trace data (but does not stop program
execution).
Stop When the trace memory is filled, CS+ stops writing trace data and stops program execu-

tion at the same time.

(3) [Trace data ty,
This property

pe]
is displayed only when you've selected [Trace] for the [Usage of trace function] property.

Specify the type of trace data to be collected, from the drop-down list below.

Branch

Source/destination address information of branching during program execution
are collected as trace data.

Branch + Data access

Note 1 | Source/destination address information of branching during program execution,

as well as data information on access events that occurred are collected as trace
data.

Data access

Note 2 Data information on access events that occurred during program execution are

collected as trace data.

Branch + Data access Source/destination address information of branching during program execution,
(without Access data)

Note 3 | a5 well as data information on access events that occurred are collected as trace

data.
However, access data is not collected.

Data access

Access data)Note 3 collected as trace data.

(without Data information on access events that occurred during program execution are

However, access data is not collected.

Note 1. [E20(Serial) [RX100, RX200 Series]]
Trace data for [Branch + Data access] cannot be collected. Therefore, this item is not displayed in
the drop-down list.

Note 2. [E20(Serial) [RX100, RX200 Series]]
To collect trace data for [Data access], it is necessary to set address conditions in a point trace. For
details about the point trace, see “2.13.4 Collecting an execution history only when conditions are
met”.

Note 3. This item can be used only for RX66x, RX65N-2M, RX651-2M, RX671, RX72T, RX72M, and
RX72N groups.
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(4) [Start address for trace area without access data][RX65N-2M, RX651-2M, RX66T, RX671, RX72T, RX72M,
RX66N, and RX72N Group]
Specify the start address for the trace area without access data.

(5) [End address for trace area without access data][RX65N-2M, RX651-2M, RX66T, RX671, RX72T, RX72M,
RX66N, and RX72N Group
Specify the end address for the trace area without access data.

(6) [Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]
This property is displayed only when [Branch + Data access] or [Data access] is specified in the [Trace data type]
property.

Select the Bus master of data access from the drop-down list.
The following bus masters are displayed in the drop-down list.

CPU The results of data access from CPU are displayed on the trace panel.

DMAC/DTC The results of data access from DMAC/DTC are displayed on the trace panel.

For data access tracing, only the trace results of data access from the specified bus master are displayed on the
trace panel.

Caution 1.  This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for selecting the Bus master of data access,
the [Bus master of data access] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and
RX72N Groups] property is not displayed. In this case, the bus master is fixed to [CPU].

(7) [External trace output] [E20(JTAG)]
Specify the method on how the collected trace data should be output from the drop-down list below.

CPU execution CPU execution given priority over trace output.
Trace information may be lost if output.

Trace output Trace output given priority over CPU execution. CPU execution stops during trace output,
affecting real-time performance.

Do not output Only the internal buffer of the microcomputer will be used, with no output of trace informa-
tion.

Caution 1.  When [Real-time RAM Monitor] is selected in the [Usage of trace function] property, [Do not output]
cannot be selected from the drop-down list.

Caution 2.  If Step in is executed when [CPU execution] or [Trace output] is specified and trace data is being
displayed on the Trace panel correct trace data may not always be displayed.

Caution 3. [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]
When this property is changed from [Do not output] to [CPU execution] or [Trace output], the timer
measurement results are initialized.

(8) [Trace memory size[MByte]] [E20(JTAG)]
Specify the size of memory used to retain trace data from the drop-down list below.

- 1 (default), 2, 4, 8, 16, 32

(9) [Output timestamp]
This property specifies whether timestamp information is added to the trace data to be collected. Specify [Yes]
when you want timestamp to be output.

Caution 1.  [E20(Serial) [RX200 Series]]
If [Branch] is specified in the [Trace data type] property, timestamp cannot be output. If you want it
to be output, specify [Data access].

Caution 2.  [E20 [RX100 Series]]
This property is fixed to [No] because these microcontrollers do not support the output of timestamp
information.

(10) [Trace clock count source[MHZz]]
Enter a count source for the timestamp in the range 0.0001 to 999.999.
Note that if this property is blank, the set value of the [Operating frequency [MHZz]] in the [Clock] category of a
[Connect Settings] tab is used in place of the count source.
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(11) [Division ratio of trace clock count source] [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N

Groups]

This property is displayed only when [Yes] is selected in the [Output timestamp] property.
Select the frequency division ratio for the timestamp count source from the drop-down list.
The following frequency division ratios are displayed in the drop-down list.

1M The frequency of the timestamp count source is used without change.

1/16 The frequency of the timestamp count source is multiplied by 1/16 before use.
1/256 The frequency of the timestamp count source is multiplied by 1/256 before use.
1/4096 The frequency of the timestamp count source is multiplied by 1/4096 before use.

The frequency specified in the [Trace clock count source[MHz]] property is divided by the specified value (the fre-
quency is multiplied by 1/n) and one cycle of the obtained frequency is used as the unit for timestamp count (the
frequency for count value 1).

Caution 1. This property setting cannot be changed during program execution.

Caution 2.  For an microcontroller that does not have the function for dividing the timestamp frequency for trac-
ing, the [Division ratio of trace clock count source] [RX71M, RX66x, RX65x, RX64M, RX671,
RX72T, RX72M, and RX72N Groups] property is not displayed. In this case, the division ratio is
fixed to [1/1].

2.13.1.3 For [EZ Emulator]

Make settings in the [Trace] category on the Property panel's [Debug Tool Settings] tab.

Figure 2.142 [Trace] Category [EZ Emulator]

4 Traoe
Jzzqe of race funclion Trace
Operation afer frace memary is full  Ovenile trace memony 2nd conlinge axeculion
Trace datz type Branch
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(1

(2)

Trace ¢lack count source[MHz]

[Usage of trace function]
Only the trace function can be used.

[Operation after trace memory is full]
Specify the operation to be performed when the trace memory is filled with collected trace data, from the drop-
down list below.

Overwrite trace When the trace memory is filled, CS+ continues writing trace data over the old data
memory and con- | (default).
tinue execution

Stop trace When the trace memory is filled, CS+ stops writing trace data (but does not stop program
execution).
Stop When the trace memory is filled, CS+ stops writing trace data and stops program execu-

tion at the same time.

(3) [Trace data type]
For this property, specify the type of trace data to be collected from the drop-down list below.

Branch Source/destination address information of branching during program execution are col-
lected as trace data.

Branch + Data Source/destination address information of branching during program execution, as well as

accessNote 1 data information on access events that occurred are collected as trace data.

Data accessN°® 2 | Data information on access events that occurred during program execution are collected as
trace data.
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(4)

®)

Note 1. [RX100, RX200 Series]]
Trace data for [Branch + Data access] cannot be collected. Therefore, this item is not displayed in
the drop-down list.

Note 2. [RX100, RX200 Series]]
To collect trace data for [Data access], it is necessary to set address conditions in a point trace. For
details about the point trace, see "2.13.4 Collecting an execution history only when conditions are
met".

[Output timestamp]
This property specifies whether timestamp information is added to the trace data to be collected. Specify [Yes]
when you want timestamp to be output.

Caution 1.  [RX200 Series]]
If [Branch] is specified in the [Trace data type] property, timestamp cannot be output. If you want it
to be output, specify [Data access].

Caution 2.  [RX100 Series]]
This property is fixed to [No] because these microcontrollers do not support the output of timestamp
information.

[Trace clock count source[MHZz]]

Enter a count source for the timestamp in the range 0.0001 to 999.999.

Note that if this property is blank, the set value of the [Operating frequency [MHZz]] in the [Clock] category of a
[Connect Settings] tab is used in place of the count source.

2.13.1.4 For [Simulator]

Make settings in the [Trace] category on the Property panel’s [Debug Tool Settings] tab.

Figure 2.143 [Trace] Category [Simulator]
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(1) [Use trace function]
Specify from the drop-down list whether or not to use the trace function.
To use the trace function, specify [Yes] (by default, [No] is selected).
(2) [Clear trace memory before running]
Specify from the drop-down list whether or not to clear (initialize) the trace memory once before the trace function
begins.
To clear, specify [Yes] (default).
Remark The trace memory can be forcibly cleared by clicking the button in the Trace panel toolbar.
(3) [Operation after trace memory is full]
Specify the operation to be performed when the trace memory is filled with collected trace data, from the drop-
down list below.
Non stop and overwrite | When the trace memory is filled, CS+ continues writing trace data over the old data
to trace memory (default).
If you've selected [Yes] for the [Clear trace memory before running] property, when
the program is re-executed, the trace memory is cleared before trace data is written
to.
Stop When the trace memory is filled, CS+ stops writing trace data and stops program
execution at the same time.
If you've selected [No] for the [Clear trace memory before running] property, even
when re-executed, the program is halted and not executed.
(4) [Accumulate trace time]
Specify from the drop-down list whether or not to use an accumulated display for trace time display.
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Specify [Yes] to use an accumulated display for trace time display, or [No] to use a difference display (default).

(5) [Trace memory size[frames]]
Specify from the drop-down list the size of trace memory (number of trace frames).
Note that a trace frame is a unit for the trace data, and that fetch, write and read operations each use one trace
frame.
The drop-down list shows the number of trace frames as follows:
64K (default), 128K, 256K, 512K, 1M, 2M, 3M

2.13.2 Collecting an execution history up to a halt

The debug tool has a pre installed function to collect an execution history of the program from when it starts running to
when it stops.

Thanks to this, when the program starts running, collection of trace data begins automatically, and it is finished at the
same time the program stops.

For details on how to check the collected trace data, see "2.13.6 Displaying an execution history".

Caution [Simulator]
With string manipulation instructions and multiply-and-accumulate instructions, only a history of the first
and final accesses is collected.

Remark This function is actuated by an unconditional trace event, one of the built-in events that are set in the
debug tool by default.
Note that this unconditional trace event and the trace event described later (see "2.13.3 Collecting an
execution history in a section" and “2.13.4 Collecting an execution history only when conditions are met®)
are used exclusively of each other. Therefore, if the trace event is Enabled, the unconditional trace event
is automatically Disabled.
When no trace event has been set, trace data is collected even if the check box for the unconditional
trace event is deselected (i.e. Disabled).

2.13.3 Collecting an execution history in a section

By setting a trace event, it is possible to collect only a history of execution in a given section as trace data during pro-
gram execution process.

This trace event consists of a trace start event and a trace end event.

To use this function, follow the procedure described below.

2.13.3.1 Setting a trace start event and a trace end event
2.13.3.2 Combining multiple events [E1] [E20] [EZ Emulator]
2.13.3.3 Executing the program

2.13.3.4 Editing trace start and trace end events

2.13.3.5 Deleting a trace start or trace end event

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on trace settings, including the allow-
able number of valid events.

Caution 2.  [Simulator]
With string manipulation instructions and multiply-and-accumulate instructions, only a history of the first
and final accesses is collected.

Caution 3.  [Simulator]
If you perform a trace from a trace start event until a trace end event, the simulator will not include the
trace end event in the results of the trace. For this reason, if you are using a simulator, set the trace end
event one line below the range for which you require display of the trace data.

2.13.3.1 Setting a trace start event and a trace end event
On the Editor panel or Disassemble panel, set the events at which you want the collection of trace data to start and fin-
ish.

(1) For execution-related events
By setting execution-related events for the trace start and trace end events, it is possible to start and finish the col-
lection of trace data at any place.
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)

To set an execution-related event as the trace start event, move the caret to the line or addressN°te at which you

want the collection of trace data to start and then choose [Start Tracing] from [Trace Settings] on the context
menu.

A trace start event is set for the instruction at the beginning address corresponding to the line or address at the
caret position.

Also, when you set an execution-related event as the trace end event, move the caret to the line or addressNote gt
which you want the collection of trace data to finish and then choose [Stop Tracing] from [Trace Settings] on the
context menu.

A trace end event is set for the instruction at the beginning address corresponding to the line or address at the
caret position.

Note Trace start and trace end events cannot be set on lines that have no addresses displayed.

When trace start and trace end events are set, the following event marks are displayed in the event area of the rel-
evant line or address.

Table 2.11  Trace Start Event and Trace End Event Marks (Execution-related Events)

Type Event mark

T

Trace start

Trace end

L
=T | -

Figure 2.144 Example of Trace Start and Trace End Events Set by Using Execution-related Events
(For the Disassemble panel)
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For access-related events

By setting access-related events for the trace start and trace end events, it is possible to start and finish the collec-
tion of trace data when a specified access is made to any variable or 1/O register.

At this time, it is also possible to limit the values accessed.

The types of access specifiable in access-related events are as follows:

Table 2.12  Types of Access for Variables

Access Type Description

Read Collection of trace data is started or finished when a specified variable or I/O register is
accessed for read (i.e., to read data from it).

Write Collection of trace data is started or finished when a specified variable or I/O register is
accessed for write (i.e., to write data to it).

Read/write Collection of trace data is started or finished when a specified variable or I/O register is
accessed for read or write (i.e., to read or write data).

Remark Accesses by DMAC (Direct Memory Access Controller) and DTC (Data Transfer Controller) are not
supported.

- To set events for variables or I/O registers in source text or disassembled text
Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembled text is dis-
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played.

Select any variable or I/O register in the source text or disassembled text and then select the desired operation
from the context menu as described below. However, the variables you can select are only global variables,
static variables inside a function, or static variables inside a file.

Note that when you have performed this operation, it is interrupted as if a trace event (access-related) has been
set for the selected variable or 1/O register, and it is managed on the Events panel (see “2.17 Event Manage-

ment").
Access type Operation
Read/write [Trace start event]
Choose [Record Start R/W Value] from [Trace Settings] and then hit the [Enter] key.
[Trace end event]
Choose [Record End R/W Value] from [Trace Settings] and then hit the [Enter] key.
If a value is specified in the text box of the menu at this time, collection of trace data is
started/finished only when the specified value is used for the reading or writing. On the
other hand, if no value is specified, reading or writing the selected variable by any value
will start/finish the collection of trace data.
Caution 1.  Only the variables in current scope are selectable.
Caution 2.  No trace event can be set for a variable or I/O register on a line whose background color in the
event area is grayed (indicating that the line cannot be converted into a corresponding address).
To set this trace event, select a variable or I/O register on a line whose background color in the
event area is white.
Caution 3.  The types of access that can be set from the source text or disassembled text are only a read/

write. To change the access type to a read or write, after setting trace start and end events, edit
them in a dialog box that opens from the Events panel (see “2.13.3.4 Editing trace start and trace
end events").

- To set events for registered watch-expressions
Perform this operation on the Watch panel.
After selecting the watch-expression for which you want to set an event (multiple selections not accepted), per-
form the following operation from the context menu. However, the watch-expressions you can select are only
global variables, static variables inside a function, static variables inside a file, and I/O registers.
Note that when you have performed this operation, it is interrupted as if a trace event (access-related) has been
set for the selected watch-expression, and it is managed on the Events panel (see “2.17 Event Management").

Access type Operation

Read/write

[Trace start event]

Choose [Record Start R/W Value] from [Trace Output] and then hit the [Enter] key.
[Trace end event]

Choose [Record End R/W Value] from [Trace Output] and then hit the [Enter] key.

If a value is specified in the text box of the menu at this time, collection of trace data is
started/finished only when the specified value is used for the reading or writing. On the
other hand, if no value is specified, reading or writing the selected watch-expression by
any value will start/finish the collection of trace data.

Caution 1.

Caution 2.

Only the watch-expressions in current scope are selectable.
To use any watch-expression outside the current scope for a trace event, select a watch-
expression that has its scope specified.

The access types that can be set from watch-expressions are only a read/write. To change the
access type to a read or write, after setting trace start and end events, edit them in a dialog box
that opens from the Events panel (see “2.13.3.4 Editing trace start and trace end events").

When a trace start event and trace end event are set, they are managed collectively on the Events panel as one
instance of a trace event. (When you click the "+" mark at a trace event item, detailed information on the trace start and
trace end events you've set is displayed.)

Caution 1.  When both the trace start and trace end events have been set, trace data is collected every time the start
condition and end condition are met. In such cases, the disassembled code displayed in the [Trace]
panel will not be correct.
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Caution 2.  The [Trace] panel shows no trace information if the type of all trace cycles is "BCND".

Caution 3. [E20(JTAG) [RX600, RX700 Series]]
Do not use the trace start and trace end events if you have enabled [Real-time RAM monitor] in the
[Usage of trace function] property under the [Trace] category. Also delete any events using the Events
panel that have been set.

Remark 1. If either one of the trace start and trace end events set is Enabled, the unconditional trace event check
box on the Events panel is automatically deselected, so that the trace data from the trace start event to
the trace end event is collected.

Remark 2. The trace start event may be left unset if it is unnecessary. If the trace start event is not set, trace data
collection starts when program execution starts. Likewise, if the trace end event is not set, trace data col-
lection ends when program execution stops.

Remark 3. The event mark varies with the set states of events (see “2.17.1 Changing states of setting (Enabled/Dis-
abled)").
Also, if a new event is set at a place where an event has already been set, the event mark hﬂ is dis-
played, indicating that multiple events have been set.

Remark 4. [Simulator]
If either one of the trace start and trace end events set is Enabled, the [Use trace function] property in the
[Trace] category on the Property panel’s [Debug Tool Settings] tab has its specification automatically
changed to [Yes], with the trace function enabled.

2.13.3.2 Combining multiple events [E1] [E20] [EZ Emulator]

If there are two or more events set for the trace start event, collection of trace data can be made to start when the trace
start event satisfies the following combination conditions.

Also, if there are two or more events set for the trace end event, collection of trace data is finished when the condition
for any one of trace end events is met.

Table 2.13 Combination Conditions for the Trace Start Event

Combination condition Description

OR Collection of trace data begins when any one of the trace start events set
occurs (i.e., its designated condition is met).

AND Collection of trace data begins when all of the trace start events set occur, irre-
spective of time base.

Sequential Collection of trace data begins when the trace start events set occur in a spec-
ified order.

Also, an event, but only one, of trace start events can be registered as a reset
event (R event). When a registered event occurs, the other trace start events
that have had occurred up to that point of time are all cleared.

To edit a set trace event, choose [Event] from the [View] menu, select the trace event on the Events panel that is
opened, and then click [Edit Condition ...] on the context menu.

Do your editing in a dialog box that is opened by this operation.

For details on how to edit in a dialog box, see “2.17.4.3 Editing combination conditions of events [E1] [E20] [EZ Emula-
tor]".

Caution Also see Cautions of "(1) Editing the combination condition" for details on combination conditions.

2.13.3.3 Executing the program

Execute the program (see "2.9 Execute Programs").
Collection of trace data is started or finished when the condition set for a trace start event or trace end event is met.
For details on how to check the collected trace data, see “2.13.6 Displaying an execution history".

2.13.3.4 Editing trace start and trace end events
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To edit a trace start or trace end event you've set, choose [Event] from the [View] menu, select the trace start or trace
end event (execution-related or access-related) displayed in the detailed information on the trace on the Events panel that
is opened, and then click [Edit Condition ...] on the context menu.

Edit the events in a dialog box that is opened by this operation.

For details on how to edit in an execution-related event dialog box, see “2.17.4.1 Editing execution-related events".

Also, for details on how to edit in an access-related event dialog box, see “2.17.4.2 Editing access-related events".

2.13.3.5 Deleting a trace start or trace end event

To delete a trace start or trace end event you've set, right-click the event mark in the event area and select [Delete
Event] from the context menu that is displayed.

You can also delete a trace start or trace end event on the Events panel which opens by selecting [View] menu >>
[Event]. After selecting the trace start or trace end event (execution-related or access-related) displayed in the detailed
information on the trace in the Events panel, click () button on the toolbar to delete it. (See “2.17.5 Deleting events”.)

Caution If either a trace start or trace end event is deleted from the event marks on the event area, all of the cor-
responding event marks are deleted.

2.13.4 Collecting an execution history only when conditions are met

It is possible to collect an execution history of the program only when some conditions are met.

(1) When an access to a variable or |/O register occurred
In cases where a point trace event is set, when and only when a specified access is made to any variable or 1/0
register, information on that is collected as trace data.
Follow the procedure described below to set a point trace event.

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on trace settings, including the
allowable number of valid events.

Caution 2.  [Simulator]
With string manipulation instructions and multiply-and-accumulate instructions, only the first and
final data accesses are subjected to the event check.

Remark 1. Accesses by DMAC (Direct Memory Access Controller) and DTC (Data Transfer Controller) are not
supported.

Remark 2. [Simulator]
If either one of the point trace events set is Enabled, the [Usage of trace function] property in the
[Trace] category on the Property panel's [Debug Tool Settings] tab has its specification automati-
cally changed to [Yes], with the trace function enabled.

Remark 3. When a point trace event and trace start and end events are specified together, the operation dif-
fers depending on the debug tool used.

- [E1] [E20] [EZ Emulator]
Only the data that matches the point trace event condition within the section between the speci-
fied trace start and end events is collected as trace data.

- [Simulator]
The execution history within the section between the specified trace start and end events and the
data that matches the point trace event condition regardless of the section between the specified
trace start and end events are collected as trace data.

(@) For access to a variable or I/O register in the source text or disassembled text
Perform this operation in the Editor panel/Disassemble panel in which the source text/disassembled text is dis-
played.
Select the variable or I/O register as the subject to access and, according to the access type you specify, per-
form the following operation from the context menu. However, the variables you can select are only global vari-
ables, static variables inside a function, or static variables inside a file.
Note that when you have performed this operation, it is interrupted as if a point trace event has been set for the
selected variable or I/O register, and it is managed on the Events panel (see “2.17 Event Management").

Access Type Operation
Read/Write Select [Record Reading Value] from [Trace Settings].
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Access Type Operation
Write Select [Record Writing Value] from [Trace Settings].
Read/write Select [Record R/W Value] from [Trace Settings].

Remark Only the variables in current scope are selectable.

(b) For access to a registered watch-expression
Perform this operation on the Watch panel.
Select the watch-expression as the subject to access and perform the following operation from the context
menu. (See “2.11.6 Displaying and changing watch-expressions".)
However, the watch-expressions you can select are only global variables, static variables inside a function,
static variables inside a file, and 1/O registers.
Note that when you have performed this operation, it is interrupted as if a point trace event has been set for the
selected watch-expression, and it is managed on the Events panel (see "2.17 Event Management" for details).

Access Type Operation
Read Select [Record Reading Value] from [Trace Output].
Write Select [Record Writing Value] from [Trace Output].
Read/write Select [Record R/W Value] from [Trace Output].

Remark Only the watch-expressions in current scope are selectable.

To use any watch-expression outside the current scope for a point trace event, select a watch-
expression that has its scope specified.

When you've finished setting a point trace event, execute the program (see "2.9 Execute Programs").

When the condition for the point trace event you've set is met during program execution, information on that is col-
lected as trace data. For details on how to check trace data, see "2.13.6 Displaying an execution history".

When editing a trace event (access-related) you have set as a point trace event, first open the Events panel by
selecting [View] menu >> [Event]. After selecting the trace event (access-related) displayed in the detailed infor-
mation on the point trace event, click [Edit Condition ...] on the context menu. (See “2.17.4.2 Editing access-
related events”.)

When deleting a trace event (access-related) you have set as a point trace event, first open the Events panel by
selecting [View] menu >> [Event]. After selecting the trace event (access-related) you wish to delete in the detailed
information on the point trace event in the Events panel, click () button on the toolbar to delete it. (See “2.17
Event Management".)

2.13.5 Stopping/Restarting Collection of Execution History [E20] [Simulator]

It is possible to temporarily stop or restart the collection of execution history during program execution.
Caution 1. If the trace function is halted or restarted during program execution, realtime capability may be impaired.
Caution 2.  This facility cannot be used when a trace start or trace end event is set.

Caution 3.  [E1] [E20 [RX200 Series]] [EZ Emulator]
The facility to stop or restart the trace function during program execution is not supported.

Caution 4. [E20(JTAG) [RX600, RX700 Series]]
If [Do not output] is selected in the [External trace output] property in the [Trace] category on the Property
panel's [Debug Tool Settings] tab, this facility cannot be used. To use it, select [CPU execution] or [Trace
output].

Caution 5. [E20(JTAG) [RX600, RX700 Series]]
If [Real-time RAM monitor] is selected in the [Usage of trace function] property in the [Trace] category on
the Property panel's [Debug Tool Settings] tab, this facility cannot be used. To use it, select [Trace].

Caution 6.  This facility cannot be used when an action event is set.

2.13.5.1 To temporarily stop collection of execution history
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By selecting [Stop Trace] from the context menu on the Trace panel during program execution, it is possible to tempo-
rarily stop collection of trace data.

Use this feature when you want to stop only the trace function without halting the program and check the trace data that
has been collected until you stop it.
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2.13.5.2 To restart collection of execution history

If you've halted the trace function during program execution, you can start collection of trace data again by selecting
[Start Trace] from the context menu on the Trace panel.
Note that the trace data on the Trace panel that has been collected before you restart is cleared once.

2.13.6 Displaying an execution history

To display the collected trace data, use the Trace panel shown below.

Choose [Trace] from the [View] menu.

The trace data is displayed, by default, in a disassembled text and source text mixed mode. By selecting the appropriate
Display mode, it is possible to display either of the two.

For details on how to read each area and about their functionality, see the section where the Trace panel is described.

Figure 2.145 Displaying Trace Data (Trace Panel)
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[Number] area [Line Number/Address] area [Address] area [Data] area

[Time (h: min: s, ms, ps, ns)] area [Source/Disassemble] area

This section describes the following.

2.13.6.1 Changing the display mode
2.13.6.2 Changing the form in which values are displayed
2.13.6.3 Getting linked to other panels

2.13.6.1 Changing the display mode

By clicking one of the toolbar buttons shown below, it is possible to change the display mode as suitable for the purpose
of use.
However, these buttons are disabled while the trace function is in operation.

Table 2.14  Trace Panel Display Modes

Button Display Mode Display Contents
ﬁﬁ Mixed display mode Instructions (disassemble), label names, source text (corresponding

source lines), and point trace results are displayed (default).

Disassemble display mode | Instructions (disassemble), label names, and point trace results are dis-
played.
Source display mode Source text (corresponding source lines) are displayed.

However, if any place that has no debug information is executed, a notice
"<No Debug Information>" is displayed.
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Figure 2.146 Example of Source Display Mode (Trace Panel)
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2.13.6.2 Changing the form in which values are displayed

The form in which values are displayed in the [Line Number/ Address], [Address], and [Data] areas can be freely
changed by using the toolbar buttons shown below.
However, these buttons are disabled during program execution.

Notation Shows the following buttons that change the form in which values are displayed.
|E| Displays values on this panel in hexadecimal (default).
|E| Displays values on this panel in decimal.
Displays values on this panel in octal.
Displays values on this panel in binary.

2.13.6.3 Getting linked to other panels

With the address of the currently selected line referenced as a pointer, it is possible to have the corresponding place
simultaneously displayed on other panels (the focus not moved).

Clicking the toolbar button rl1 starts a linked display on the Editor panel.

Clicking the toolbar button starts a linked display on the Disassemble panel.

Clicking the button again stops the linked display.

Remark When you select [Jump to Source] or [Jump to Disassemble] from the context menu, the Editor panel or
Disassemble panel opens, with the caret on it moved to the source line or address corresponding to the
address of the currently selected line (the focus moved).

2.13.7 Clearing the trace memory

To clear the content of the collected trace data, click the toolbar button .
However, this button is disabled while the trace function is in operation.

Remark [Simulator]
If you've selected [Yes] for the [Clear trace memory before running] property in the [Trace] category on
the Property panel's [Debug Tool Settings] tab, the trace memory is cleared each time the program is run.
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2.13.8 Searching for trace data

0 search for the collected trace data, use the Trace Search dialog box that is opened by clicking the toolbar button
. (Note that the searching function is disabled during program execution.)

In this dialog box, perform the following operation.

Note that by selecting the appropriate tab in this dialog box, you can choose to search for trace data at the instruction
level or search at the source level.

However, when you search for trace data at the instruction level, be sure that the Trace panel is displayed in the Mixed
display mode or Disassemble display mode.

Also, if you perform a search at the source level, be sure that the Trace panel is displayed in the Mixed display mode or
Source display mode.

Figure 2.147 Searching for Trace Data (Trace Search Dialog Box)
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This section describes the following.

2.13.8.1 Searching at the instruction level
2.13.8.2 Searching at the source level

2.13.8.1 Searching at the instruction level

Search for trace data at the instruction level.
After selecting the [Instruction Level] tab, follow the procedure below to perform a search.
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Figure 2.148 Searching for Trace Data at Instruction Level
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Specifying the [Fetch Address]

Specify a fetch address, if needed as the search condition.

Enter an address expression directly in the text box or select an input history item from the drop-down list (up to 10
history entries).

The fetch address can also be specified as a range of addresses. In this case, enter address values in both the
right and left text boxes to specify a range.

If the right-side text box is blank or labeled "(Input when range is specified)", the fixed address specified in the left-
side text box is used to perform a search.

Note that if any address value greater than the microcontroller's address space is specified, the high-order
address value is masked when a search is performed.

Also, no address values can be specified that are greater than the value representable by 32 bits.

Specify [Mnemonic]

Specify a character string of instruction, if needed as the search condition.

The character string specified here is searched from within the [Source/Disassemble] area of the Trace panel.
Enter an instruction directly in the text box or select an input history item from the drop-down list (up to 10 history
entries).

Searches are case-insensitive, and partial matches are also allowed.

Specifying the [Access Address]

Specify an access address, if needed as the search condition.

Enter an address value in hexadecimal directly in the text box or select an input history item from the drop-down
list (up to 10 history entries).

The access address can also be specified as a range of addresses. In this case, enter address values in both the
right and left text boxes to specify a range.

If the right-side text box is blank or labeled "(Input when range is specified)", the fixed address specified in the left-
side text box is used to perform a search.

Note that if any address value greater than the microcontroller's address space is specified, the high-order
address value is masked when a search is performed.

Also, no address values can be specified that are greater than the value representable by 32 bits.

Specifying the [Access Status]
This item is enabled only when [Access Address] is specified (see “Specifying the [Access Address]”).
Select the type of access (Read/Write, Read, Write, Vector Read and DMA) from the drop-down list.
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If you do not limit the type of access, select "(No specification)".

Caution [E1] [E20] [EZ Emulator]
The types of access for which data can be collected on the Trace panel are only Read and Write.
Therefore, do not select Read/Write, Vector Read or DMA from the drop-down list.
[Simulator]
The types of access for which data can be collected on the Trace panel are only Read, Write, and
Vector Read. Therefore, do not select Read/Write or DMA from the drop-down list.

(5) Specifying the [Data]
This item is enabled only when [Access Address] is specified (see “Specifying the [Access Address]”).
Specify an accessed numeric value.
Enter a hexadecimal value directly in the text box or select an input history item from the drop-down list (up to 10
history entries).
The numeric value can be specified as a range of values. In this case, enter data in both the right and left text
boxes to specify a range.
If the right-side text box is blank or labeled "(Input when range is specified)," the fixed numeric value specified in
the left-side text box is used to perform a search.

(6) Specifying the [Number]
Specify a range of trace data to search by numbers displayed in the [Number] area of the Trace panel.
Specify start and end numbers in the left and right text boxes, respectively. (By default, "0" to "last number" are
specified.)
Enter a number in decimal notation directly in the text box or select an input history item from the drop-down list
(up to 10 history entries).
If the left-side text box is blank, the number "0" is assumed.
If the right-side text box is blank, the "last number" is assumed.

(7) Clicking the [Search Backward] or [Search Forward] button
When you click the [Search Backward] button, a search is performed in the direction toward smaller numbers, with
the searched spot put in selected state on the Trace panel.
When you click the [Search Forward] button, a search is performed in the direction toward larger numbers, with
the searched spot put in selected state on the Trace panel.

2.13.8.2 Searching at the source level

Search for trace data at the source level.
Select the [Source Level] tab.
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Figure 2.149 Search for Trace Data at Source Level
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(1) To specify a source line before performing a search (default)
Select [The execution part is retrieved specifying the source line] in the [Search object] area, then perform the fol-
lowing operation.

(@) Specifying the [Source and Line]
The character string specified here is searched from within the [Line/Address] area of the Trace panel.
Enter a character string included in the source line you want to search directly in the text box or select an input
history item from the drop-down list (up to 10 history entries).
Searches are case-insensitive, and partial matches are also allowed.

Example 1.  main.c#40
Example 2.  main.c
Example 3. main

(b)  Specifying the [Number]
Specify a range of trace data to search by numbers displayed in the [Number] area of the Trace panel.
Specify start and end numbers in the left and right text boxes, respectively. (By default, "0" to "last number" are
specified.)
Enter a number in decimal notation directly in the text box or select an input history item from the drop-down list
(up to 10 history entries).
If the left-side text box is blank, the number "0" is assumed.
If the right-side text box is blank, the "last number" is assumed.

(c) Clicking the [Search Backward] or [Search Forward] button
When you click the [Search Backward] button, a search is performed in the direction toward smaller numbers,
with the searched spot put in selected state on the Trace panel.
When you click the [Search Forward] button, a search is performed in the direction toward larger numbers, with
the searched spot put in selected state on the Trace panel.

(2) To specify a function name before performing a search
Select [The execution part is retrieved specifying the function] in the [Search object] area, then perform the follow-
ing operation.
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(a)

(b)

(c)

@)

(@)

(b)

(c)

(d)

(e)

Specifying the [Function Name]

Enter a function name you want to search directly in the text box or select an input history item from the drop-
down list (up to 10 history entries).

Searches are case-sensitive, and only perfect matches are allowed.

Specifying the [Number]

Specify a range of trace data to search by numbers displayed in the [Number] area of the Trace panel.

Specify start and end numbers in the left and right text boxes, respectively. (By default, "0" to "last number" are
specified.)

Enter a number in decimal notation directly in the text box or select an input history item from the drop-down list
(up to 10 history entries).

If the left-side text box is blank, the number "0" is assumed.

If the right-side text box is blank, the "last number" is assumed.

Clicking the [Search Backward] or [Search Forward] button

When you click the [Search Backward] button, a search is performed in the direction toward smaller numbers,
with the searched spot put in selected state on the Trace panel.

When you click the [Search Forward] button, a search is performed in the direction toward larger numbers, with
the searched spot put in selected state on the Trace panel.

To specify a global variable name before performing a search
Select [The execution part is retrieved specifying the global variable] in the [Search object] area, then perform the
following operation.

Specifying the [Variable Name]

Enter a variable name you want to search directly in the text box or select an input history item from the drop-
down list (up to 10 history entries).

Searches are case-sensitive, and only perfect matches are allowed.

Specifying the [Kind]
Select the type of access ([Reference/Substitution] (default), [Reference], or [Substitution]) from the drop-down
list.

Specifying the [Value]

Enter an accessed variable value directly in the text box or select an input history item from the drop-down list
(up to 10 history entries).

The variable value can be specified as a range of values. In this case, enter data in both the right and left text
boxes to specify a range.

If the right-side text box is blank, the fixed variable value specified in the left-side text box is used to perform a
search.

Specifying the [Number]

Specify a range of trace data to search by numbers displayed in the [Number] area of the Trace panel.

Specify start and end numbers in the left and right text boxes, respectively. (By default, "0" to "last number" are
specified.)

Enter a number in decimal notation directly in the text box or select an input history item from the drop-down list
(up to 10 history entries).

If the left-side text box is blank, the number "0" is assumed.

If the right-side text box is blank, the "last number" is assumed.

Clicking the [Search Backward] or [Search Forward] button

When you click the [Search Backward] button, a search is performed in the direction toward smaller numbers,
with the searched spot put in selected state on the Trace panel.

When you click the [Search Forward] button, a search is performed in the direction toward larger numbers, with
the searched spot put in selected state on the Trace panel.

2.13.9 Saving the displayed content of an execution history

The contents of collected trace data can be saved, after specifying a range of data, in a text file (*.txt) or CSV file (*.csv)
format. When saving to a file, the latest information will be retrieved from the debug tool, and saved according to the dis-
play format on this panel.

Choose [Save Trace Data As...] from the [File] menu, and the Data Save dialog box shown below is opened.

In this dialog box, follow the procedure described below to save the data.
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Figure 2.150 Saving an Execution History (Data Save Dialog Box)
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(1) Specifying the [File Name]

Specify a file name in which you want to save.

Enter it directly in the text box (specifiable in up to 259 characters) or select an input history item from the drop-

down list (up to 10 history entries).

Also, you can select a file from the Select Data Save File dialog box that is opened by clicking the [...] button.

(2) Specifying the [File Type]

Select the type of file in which you want to save from the drop-down list below.

The selectable file types are as follows:

List display

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 ille-

gal formatting.

(3) Specifying the [Save Range Number]

Specify the "start trace number" and "end trace number" to set a range of data to be saved in a file.
Enter numeric values in decimal notation directly in the respective text boxes or select an input history item from

the drop-down list (up to 10 history entries).

If you want to save all trace data, select [All Trace Data] in the drop-down list on the left side (right-side text box

disabled).

Note that if a range is selected on panel, this selected range is specified, by default, in the text boxes. If no range

is selected, the currently displayed range on panel is specified.

Clicking the [Save] button
Trace data is saved in the specified format to a specified file.

(4)

Figure 2.151 Trace Data Output Image When Saved
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2.14 Measuring the Execution Time

This section describes how to measure a program’s execution time.

Caution 1.  [EZ Emulator [RX200 Series]]
If the reset signal is input through the reset pin, execution time that has been measured is cleared when
the EZ Emulator restarts the execution of the program.

Caution 2.  [E1/E20/EZ Emulator [RX600 Series]]
The number of times interrupts or exceptions occur and the number of RTE or RTFI instructions must be
the same, so obtaining this balance is a precondition. If the number of times interrupts or exceptions
occur and the number of RTE or RTFI instructions are not the same, that is, balance has not been
obtained, correct measurement of the number of cycles for processing is not possible. Also, data can
only be retained for 16 levels of nesting. Therefore, if nesting of interrupts or exceptions reaches the 17th
level, correct measurement is not possible.

2.14.1 Setting the timer measurement operation [E1] [E20] [EZ Emulator]

Using timer measurements requires that you make settings related to timer measurements via the [Operating fre-
quency[MHz] [E1][E20] [EZ Emulator]] property under the [Clock] category on the [Connect Settings] tab page and the
[Timer] [E1] [E20] [EZ Emulator] category on the [Debug Tool Settings] tab page of the Property panel.

Caution [RX100 Series other than RX140 Group]
Products in this series do not support timer measurement.

Figure 2.152 [Clock] Category
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Figure 2.153 [Timer] Category [RX600, RX700 Series]
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(1) [Operating frequency[MHZz]]
Specify the counter's operating frequency that is referenced when converting count values into time.
Enter a numeric value directly in the range 0.0001 to 999.999 (in MHz units) to specify it.

Caution 1.  The result of timer measurement event is calculated based on the operating frequency entered in
this property and count values. Therefore, using a program that switches operating frequencies
while the program is running will result in incorrect measurement result.

Caution 2. Timer measurement proceeds even if the microcontroller is reset. However, the results may not be
correct because the clock settings for measurement have been initialized.

(2) [Use 64bit counter] [RX600, RX700 Series]
Specify whether you want the measurement counter to be used in 32 bits x 2 or in 64 bits x 1.
When you select [Yes], a 64-bit measurement counter can be used, in which case, however, measurements can
be taken in only one section.

Caution [RX200 Series, RX140 Group]
This property is not displayed because its measurement counter is 24 bits x 1 only.

2.14.2 Measuring execution time from start to stop

The debug tool has a pre installed function to measure a program's execution time from start to stop (Run-Break time).
Therefore, when a program starts running, its execution time is automatically measured.
The measurement result can be confirmed by one of the following methods.

2.14.2.1 Checking the status bar for confirmation
2.14.2.2 Checking the Events panel for confirmation
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Caution 1.  The measurement result of the Run-Break timer event includes the time between the start of the mea-
surement and the program execution as well as the time between the program break and the measure-
ment break. Note that this result is used only for a reference purpose as it contains clock error of the
measurement clock source.

Caution 2.  The execution time displayed in the Status bar and the Events panel is the time measured while the pro-
gram is being executed. The execution time cannot be measured when Step In, Step Over or Return Out

is performed.
[E1] [E20]
Values smaller than 100 s are discarded.

Caution 3. The EZ Emulator does not support the Run-Break timer function.

Remark This function is actuated by a Run-Break timer event, which is one of the built-in events set in the debug

tool by default.
The Run-Break timer event is always Enabled (settings not changeable).

2.14.2.1 Checking the status bar for confirmation

When a program has stopped running, the measurement result is displayed in the status bar on the Main window (While
no measurements are made, this status shows "Not measured").

Remark When the EZ Emulator is in use, the status shown in the status bar is always "Not measured" because
the EZ Emulator does not support the Run-Break timer function.

Figure 2.154 Example of a Run-Break Timer Event Measurement Result (Status Bar)
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2.14.2.2 Checking the Events panel for confirmation

When a program has stopped running, the measurement result is displayed as a Run-Break timer event on the Events
panel that is opened by selecting [Event] from the [View] menu.

Figure 2.155 Example of a Run-Break Timer Event Measurement Result (Events Panel) [E1] [E20]
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Figure 2.156 Example of a Run-Break Timer Event Measurement Result (Events Panel) [Simulator]
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2.14.3 Measuring execution time in a section

By setting timer measurement events (timer start event and timer end event) it is possible to measure a program's exe-
cution time in any section in its execution process.
To use this function, follow the procedure described below.

2.14.3.1 Setting the timer start event and timer end event

2.14.3.2 Execute the program

2.14.3.3 Editing a timer measurement event [E1] [E20] [EZ Emulator]
2.14.3.4 Editing timer start and timer end events

2.14.3.5 Deleting a timer start event or timer end event

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on timer measurement event settings,
including the allowable number of valid events.

Caution 2.  [E1(Serial)/E20(Serial)/EZ Emulator [RX200 Series]]
The timestamp information on the Trace panel is realized using the timer measurement counter. There-
fore, if a timer measurement event is set on the Events panel, expected timestamp information is not dis-
played.

Caution 3. [E1] [E20] [EZ Emulator]
When a timer start or end event is added or deleted or a timer measurement event is edited, the result of
the next measurement will not be accumulated.
[Simulator]
When a timer start or end event is added, deleted, or edited, the result of the next measurement will not
be accumulated.

2.14.3.1 Setting the timer start event and timer end event

On the Editor panel, Disassemble panel or Watch panel, set the events at which you want a timer measurement to start
and end.

(1) How to set a timer start event

- To set from the Editor panel/Disassemble panel
Move the caret to the line or address N ! at which you want a timer measurement to start and then select
[Timer Settings] from the context menu and from it, choose [Start Timer] and then [Set Timer * Note 2].
A timer start event is set for the instruction at the beginning address corresponding to the line or address at the
caret position.
Move the caret to the variable at which you want a timer measurement to start and then select [Timer Settings]
from the context menu and from it, choose [Set Timer Start R/W Value] and then [Set Timer * Note 2].
A timer start event is set for the variable at the caret position.

To set from the Watch panel
Move the caret to the watch-expression at which you want a timer measurement to start and then select

[Timer Settings] from the context menu and from it, choose [Set Timer Start R/W Value] and then [Set Timer *
Note 2
1.

Note 3

A timer start event is set for the watch-expression on the Watch panel.
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(2) How to set a timer end event

- To set from the Editor panel/Disassemble panel
Move the caret to the line or address N° ' at which you want a timer measurement to finish and then select
[Timer Settings] from the context menu and from it, choose [Stop Timer] and then [Set Timer * Note 2]
A timer end event is set for the instruction at the beginning address corresponding to the line or address at the
caret position.
Move the caret to the variable at which you want a timer measurement to finish and then select [Timer Settings]
from the context menu and from it, choose [Set Timer End R/W Value] and then [Set Timer * Note 2],
A timer end event is set for the variable at the caret position.

- To set from the Watch panel
Move the caret to the watch-expression at which you want a timer measurement to finish and then select

[Timer Settings] from the context menu and from it, choose [Set Timer End R/W Value] and then [Set Timer *
Note 2].

Note 3

A timer end event is set for the watch-expression on the Watch panel.

Note 1. Timer start event/timer end event cannot be set to lines with no address indication.

Note 2. [E1] [E20] [EZ Emulator]
The asterisk (*) in the menu [Set Timer *] denotes a channel number as a number for a timer measure-
ment section. To set timer start and end events in one section, be sure to select the same channel num-
ber.
Note that the selectable channel numbers vary with each microcontroller used and depend on how the
[Timer] [E1] [E20] [EZ Emulator] category on the Property panel’s [Debug Tool Settings] tab is set, as
shown below.

Microcontroller [Use 64bit counter] Function
property
RX600, RX700 No Specifiable from 2 sections (32-bit), [Set Timer 1] and
Series [Set Timer 2]
Yes Only 1 section (64-bit), [Set Timer 1], is specifiable

RX200 Series - Only 1 section (24-bit), [Set Timer 1], is specifiable
[Simulator]
Only one section is available and desired timer channels cannot be specified; the [Set Timer *] menu is
not displayed.

Note 3. This watch-expression can only be a global variable, static variable inside a function, static variable

inside a file, and an 10 register.

Caution 1.  [E1] [E20] [EZ Emulator]
Timer measurement is possible even if either a timer start or timer end event is set. When only a timer
start event is set, measurement ends as soon as the program stops running. When only a timer end
event is set, measurement starts as soon as the program starts running.
[Simulator]
Timer measurement works only when both timer start and end events are specified. If only one of the
start and end events is specified, execution time cannot be measured.

Caution 2.  [Simulator]
Only a single event can be specified for each of timer start and end events. Multiple events cannot be
specified in combination.
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Figure 2.157 Example of Setting a Timer Start Event (Access-related) on a Variable in the Source Text [E1] [E20] [EZ

Emulator]
_g 'i|_="l' ........................... dove
p prist S |
L6 " Lnp iz Randion Fi
:; ELELSSED ':'.'.- SEET ILiag "4l :I' Tug kv B
P i aa— g e U
=14 Sdearned 3
:; ':.:..:'.-:ILTIF N teah Selimy k
.': for| kwl: -:-\'.Il.;.: e | Trace SaTings ¥
F1 fap| imzZ-gEp; iz 1
5 P b 2 st Tovar .
:1 ._:_i,--__ 2 Sop Terar L]
P = n[il: D 3 e Bl B Rk r| et T 1 st )
% BT B e itwebe b| | e o
12 , - S v frai of Tiowsr
:: I From the context menu above the variable
i ’ "g_IntBuf", select [Timer Settings] >>[Set Timer
17 b ' Start R/W Value]>>[Set Timer 1]. Enter a value in
i Fraszamd ) FE T AR the text box in the menu, then press the [Enter] key.
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. ! value "0Oxb" is read from or written to the variable
"g_IntBuf".

Figure 2.158 Example of Setting a Timer Start Event (Access-related) on a Variable in the Source Text [Simulator]

= oy rm me
P

E'!- | o b b
it S e 71 [ N
:E ; ; ﬂ" Ty R ETHEiE
T IFIEALES |
zs Pyl e b Desrssndas
;: dae 4, ::_. &, TRE: i L
L} Sreh, Tetinge ]
: [ - Map = Er
:I'E- vailed gup > _i ) ) Fro Senmad L]
# Gl ey wee fe) [ e s o] 3] 2 e
55 oo iy - 2 Ll Coversga bfcrrsabon IY Sxg N
: |'i Tk Treer Slark FFW Valse @
1w T et Trmey Evd 0 Ve
10 A e Bl g Twre
41
H :
a4 From the context menu above the variable
::' ! ! "g_IntBuf", select [Timer Settings] >>[Set Timer
17 _ 1 _ Start R/W Value]. Enter a value in the text box in
- Frnnear . FIE S RERSL the menu, then press the [Enter] key.
i Peadnte o_thmrku® = icherjg_Tesie? o txddFf Here, the timer measurement will start when the
o ' value "0xb" is read from or written to the variable
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Figure 2.159 Example of Setting a Timer Start Event (Access-related) on a Watch-expression [E1] [E20] [EZ Emulator]
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From the context menu above the watch-expression "g_IntBuf",
select [Timer Settings] >> [Set Timer Start R/W Value] >> [Set
Timer 1]. Enter a value in the text box in the menu, then press the
[Enter] key.

Here, the timer measurement will start when the value "0Oxb" is
read from or written to the watch-expression "g_IntBuf".

Figure 2.160 Example of Setting a Timer Start Event (Access-related) on a Watch-expression [Simulator]
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From the context menu above the watch-expression "g_IntBuf",
select [Timer Settings] >> [Set Timer Start R/W Value]. Enter a
value in the text box in the menu, then press the [Enter] key.
Here, the timer measurement will start when the value "0xb" is
read from or written to the watch-expression "g_IntBuf".

When timer start and end events are set, the following event marks are displayed in the event area of the relevant line,

address, or watch-expression.

Also, on the Events panel, they are managed collectively as one instance of a timer measurement event. (By clicking
the "+" mark at a timer measurement event item, it is possible to check information on the timer start and end events

you've set.
Table 2.15 Event Marks of the Timer Start and End Events
Type Event mark
Timer start ﬂ:-l?
Timer end ':1_?
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Figure 2.161 Example of Timer Start and End Events Set (Disassemble panel)
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Caution [Simulator]
If the timer start and end events occur at the same instruction execution, the operation depends on the

measurement state as follows.

- When timer measurement has started:
Timer measurement stops and the measured time is reflected in the result.

- When timer measurement has not started:
Timer measurement is not done.

Remark Event marks differ depending on the event state (see "2.17.1 Changing states of setting (Enabled/Dis-
abled)"). )
Also, if a new event is set at a place where an event has already been set, the event mark (h.lﬂl::l ) is dis-
played, indicating that multiple events have been set.

2.14.3.2 Execute the program

Execute the program (see "2.9 Execute Programs").
When an instruction for which a timer start event or timer end event has been set is executed, a timer measurement is

started or finished.

After execution of the program has stopped, the measurement result can be confirmed as a timer measurement event
on the Events panel that is opened by choosing [Event] from the [View] menu, as shown below.

Note that this timer measurement event is a particular type of event that is displayed on only the Events panel when
either a timer start event or a timer end event has been set.
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Figure 2.162 Example of Measurement Results by Timer Measurement Event (Timer Start and End Events) [E1] [E20]
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Figure 2.163 Example of Measurement Results by Timer Measurement Event (Timer Start and End Events)
[EZ Emulator]
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Figure 2.164 Example of a Measurement Result by Timer Measurement Event (Timer Start and End Events) [Simulator]
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2.14.3.3 Editing a timer measurement event [E1] [E20] [EZ Emulator]

To edit detailed information on a timer measurement event that has had start and end events set, use the Detailed Set-
tings of Timer Measurement dialog box [E1] [E20] [EZ Emulator]. This dialog box is opened by selecting the timer mea-
surement event you wish to edit on the Events panel then selecting [Edit Condition ...] from the context menu.

(1

To edit a measurement item
In the Detailed Settings of Timer Measurement dialog box, a measurement item can be specified from the follow-

ing.

Measurement item

Function

Execution cycle Not

Measures the number of elapsed cycles (ICLK) in a specified sec-
tion.

Execution cycle (Supervisor mode)

Measures the number of elapsed cycles (ICLK) while operating in
supervisor mode.

Exception and interrupt cycle

Measures the number of cycles (ICLK) needed to process interrupts
(including exceptions).

Exception cycle

Measures the number of cycles (ICLK) needed to process excep-
tions.

Interrupt cycle

Measures the number of cycles (ICLK) needed to process interrupts.

Execution count

Measures the number of instructions that have their execution com-
pleted.

Exception and interrupt count

Measures the number of times interrupts, including exceptions, were
accepted.

Exception count

Measures the number of times exceptions occurred.

Interrupt count

Measures the number of times interrupts were accepted.

Note [RX200 Series, RX140 Group]
Only [Execution cycle] is displayed for the measurement item.
Remark 1. The total execution time is measured when [Execution cycle], [Exception and interrupt cycle],
[Exception cycle], or [Interrupt cycle] is selected.
Remark 2. The number of passes (pass count) is measured when [Execution count], [Exception and interrupt
count], [Exception count], or [Interrupt count] is selected.
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Remark 3. Measurement of average, maximum, and minimum execution times is not available.

(2) To edit the [Execution only once] property
When you specify [Yes] for the [Execution only once] property, the timer measurement is finished by measuring a
specified section only once. If you want to measure a total number of times a specified section has been passed,
be sure to specify [No].

Remark [RX600, RX700 Series]
While the measurement listed below is performed, even if the start event and end event occur, if the
condition for measurement is not satisfied even once, the results of measurement will not be dis-
played.
- Execution count
- Exception and interrupt count
- Exception count
- Interrupt count

Caution [RX600, RX700 Series]
If you specify [Yes], the timer measurement will be suspended when the timer start event occurs
twice even though the timer end event has not occurred.

2.14.3.4 Editing timer start and timer end events

To edit a timer start or timer end event you've set, choose [Event] from the [View] menu, select the timer start or timer
end event (execution-related or access-related) displayed in the detailed information on the timer result on the Events
panel that is opened, and then click [Edit Condition ...] on the context menu.

Perform the editing in a dialog box that is opened by this operation.

For details on how to edit in an execution-related event dialog box, see "2.17.4.1 Editing execution-related events".

Also, for details on how to edit in an access-related event dialog box, see "2.17.4.2 Editing access-related events".

2.14.3.5 Deleting a timer start event or timer end event

To delete a timer start event or timer end event you've set, right-click the event mark in the event area and then select
[Delete Events] on the context menu that is displayed.

You can also delete a timer start or timer end event on the Events panel which opens by selecting [View] menu >>
[Event]. After selecting the timer start or timer end event (execution-related or access-related) displayed in the detailed
information on the timer result in the Events panel, click () button on the toolbar to delete it (see "2.17.5 Deleting
events").

Caution If either a timer start or timer end event is deleted from the event marks on the event area, all of the cor-
responding event marks are deleted.

2.14.4 Range of measurable time

There is a finite range of measurable time for timer measurements by Run-Break timer events (see "2.14.2 Measuring
execution time from start to stop") or timer measurement events (see "2.14.3 Measuring execution time in a section"), as
shown below.

Table 2.16  Range of Measurable Time

Debug tool Run-Break timer event Timer measurement event
E1(Serial))E1(JTAG)/ Min 100 microseconds Min -
E20(Serial)/E20(JTAG)
[RX600, RX700 Series] Max | Approx. 72 hours Max | Depends on CPU clock frequency
32-bit counter x 2 channels
or

64-bit counter x 1 channel
Overflow detection available

E1(Serial)/E1(JTAG)/ Min 100 microseconds Min -
E20(Serial)/E20(JTAG)
[RX200 Series, RX140 | Max | Approx. 72 hours Max | Depends on CPU clock frequency
Group] 24-bit counter x 1 channel
Overflow detection available
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Debug tool Run-Break timer event Timer measurement event
Simulator Depends on CPU clock frequency Depends on CPU clock frequency
64-bit counter 64-bit counter
Overflow detection available Overflow detection available
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2.15 Measure Coverage [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T,
RX671, RX72T, RX72M, and RX72N Groups]]

This section describes coverage measurements that are conducted using the coverage facility.

There are several kinds of coverage measurement methods. Of these, CS+ performs, in areas designated below, a
code coverage measurement of fetch-related operations on source lines and functions (CO coverage) and a data cover-
age measurement of access-related operations on variables.

The areas in which CS+ performs coverage measurements are as follows:

Table 2.17  Subject Areas of Coverage Measurements

Debug Tool Subject area

Simulator Internal ROM/RAM, emulation ROM/RAM

E20 [RX71M, RX66x, RX65x, RX64M, | Any desired area (up to four areas in 4-Mbyte units)
RX66T, RX671, RX72T, RX72M, and
RX72N Groups]

Remark CO coverage refers to an instruction coverage rate (statement coverage).
For example, if all instructions (statements) in code are executed at least once, then CO = 100%.

Caution 1.  In the E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups], this
function cannot be used together with the trace function or real-time RAM monitor function.

Caution 2.  In the E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups], data
coverage cannot be measured.

Caution 3.  In the E20 (JTAG) [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N
Group], if you connect the emulator by using hot plug-in, the coverage measurement function is not avail-
able.

If you use hot plug-in to connect the emulator, please select [No] for the [Use code coverage function]
property in the [Coverage] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and
RX72N Groups]] category on the [Debug Tool Settings] tab on the Property panel.

Caution 4.  In the E20 (JTAG) [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N
Group], when the error message "The system was reset." is displayed during program execution, cover-
age from the start of the program to the system reset will not have been measured.

2.15.1 Configure the coverage measurement

To use the coverage facility, it is necessary to make coverage measurement-related settings in advance.
Make settings in the [Coverage] [Simulator] category, or in the [Coverage] [E20 [RX71M, RX66x, RX65x, RX64M,
RX66T, RX671, RX72T, RX72M, and RX72N Groups]] category on the [Debug Tool Settings] tab on the Property panel.

Figure 2.165 [Coverage] Category [Simulator]
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Figure 2.166 [Coverage] Category [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N
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(1

)

(4)

®)

(6)

[Use coverage function]
Specify by a drop-down list whether or not you want to use the coverage function.
To use the coverage function, select [Yes]. (By default, [No] is selected.)

[Reuse result]

This property is displayed only when [Use coverage function] property is set to [Yes].

Specify from the drop-down list whether to automatically save the acquired code coverage measurement result
when disconnecting from the debug tool and reproduce it next time you connect to the debug tool.

To reproduce the contents of the last obtained code coverage measurement results, select [Yes]. (By default, [No]
is selected.)

[Use code coverage function]

Specify from the drop-down list whether or not you want to use the code coverage function.
To use the code coverage function, select [Yes]. (By default, [No] is selected.)

This function can be selected only while CS+ is disconnected from the debug tool.

[Coverage measurement priority]

This property is displayed only when [Yes] is specified in the [Use code coverage function] property.
Select the mode for measuring coverage from the drop-down list.

The following coverage measurement priorities are displayed in the drop-down list.

- CPU execution, Coverage measurement

When [CPU execution] is selected, the coverage data may be lost during data output.
When [Coverage measurement] is selected, CPU execution may stop to output coverage data, affecting real-time
performance of program execution.

[Coverage area of measurement]

This property is displayed only when [Yes] is specified in the [Use code coverage function] property.

Specify the ranges where you want to measure coverage.

Up to four ranges can be specified in 4-Mbyte units for coverage measurement.

Specify a multiple of 4 Mbytes as the start address (if the specified value is not a multiple of 4 Mbytes, the value is
automatically corrected)

[Reuse coverage result]

This property is displayed only when [Yes] is specified in the [Use code coverage function] property.

Specify from the drop-down list whether to automatically save the acquired code coverage measurement result
when disconnecting from the debug tool and reproduce it next time you connect to the debug tool.

2.15.2 Display coverage measurement results

Coverage measurement starts (ends) automatically with the start (end) of the program execution.

(1)
(a)

Code coverage rates

Display of code coverage rates for source lines and disassemble lines

The code coverage rates are indicated on the Editor panel or Disassemble panel that is displaying the target
program.

On each panel, the target source text lines and disassembled result lines are shown in color-coded background
(see Table 2.19) according to their code coverage rate that was calculated based on the formula described in
Table 2.18.

The results are not shown when disconnected from the debug tool or during the program execution.

Selecting [Clear coverage information] from the context menu will reset all the coverage information acquired,
including the color coding on each panel.

Table 2.18  Calculating Code Coverage Rates for Source Lines and Disassemble Lines

Panel Calculation method

Editor panel Number of bytes executed in the address area corresponding to the source line /
Total number of bytes present in the address area corresponding to the source line

Disassemble panel Number of bytes executed in the address area corresponding to the disassembled
result line / Total number of bytes present in the address area corresponding to the
disassembled result line
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Table 2.19  Color-coded Code Coverage Measurement Results (Default)
Code Coverage Background Color
100 % Source text/ disassembled results
11099 % Source text/ disassembled results
0 % (not executed) Source text/ disassembled results
Remark 1. The code coverage measurement result displayed on each panel is updated at every program

break.

Remark 2. The above color coding rule is determined according to the settings in [General - Font and Color]
category in the Option dialog box.

Remark 3. The above color coding rule does not apply to the lines that are outside the target area (see
"Table 2.17 Subject Areas of Coverage Measurements").

Remark 4. The Editor panel will not display the code coverage measurement result in cases where the
source file currently displayed is updated after the update of the downloaded modules.

Figure 2.167 Example of Code Coverage Measurement Results (Editor Panel)

(=B

B ==

Lad Ld o 0 B b

obe abe e Lo dad e LS GO da
BE O D L0 O el 0 DN S gl

aaaaaaa

-------

€3 frffafeso
£4

&g EEEFAFDT
44 Ifffafac
7 LfEftEtal

woid main(woid)

lomy A[10]:

iae if

char tmp[Z]r
int retr

ChAr 18numinput:

whila([l] {

printi(*#3f fere Srcns FFE WL
Code on this line executed at 100%
For [ i=0; i<] +3IFF J1
printE (*a[dd]=",4i) s
afil= 0:
1 anuming
while (1]
et foanf (“tc", SEmp) ;
iffret != FOF){
if [ Tmp[d] != LF }I

Code on this line executed at 0% (Not
executed)
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Figure 2.168 Example of the Code Coverage Measurement Result (Disassemble Panel)
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(b) Display of code coverage rates for each function
Check the [Code Coverage[%]] item in the Function List panel of the analysis tool for the code coverage rates of
each function (i.e., function coverage rates).
For details on the "code coverage ratio of functions," see the separate edition "CS+ Integrated Development
Environment User's Manual: Analysis Tool."

(2) Data coverage rates[Simulator]

Check the [Data Coverage[%]] item in the Variable List panel of the analysis tool for the data coverage rates of

each variable.

For details on the "data coverage ratio of variables," see the separate edition "CS+ Integrated Development Envi-
ronment User's Manual: Analysis Tool."
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2.16 Set an Action into Programs

This section describes how to set the specified action into the program.

2.16.1 Insert printf

Setting the Printf event as one of action events allows you to output the value of the specified variable expression to the

Output panel. This can be done by executing a printf command after temporarily stopping the program at an arbitrary posi-
tion.

To use this function, follow the steps below.

2.16.1.1 Set a Printf event
2.16.1.2 Execute the program
2.16.1.3 Check the output result
2.16.1.4 Edit Printf event

Caution 1.  Also see "2.17.7 Points to note regarding event setting" for details on Printf event settings, including the
allowable number of valid events.

Caution 2.  No Printf events occur during step execution ( / / ) or execution ignoring break-related
events ().

2.16.1.1 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.

In the Editor panel/Disassemble panel, move the caret to the line/addressN°'® at which you want to set a Printf event
and then select [Register Action Event...] from the context menu to open the following Action Events dialog box.

In this dialog box, follow the steps below.

Note Printf events cannot be set to lines with no address indication.

Figure 2.169 Set Printf Event (Action Events Dialog Box: [Printf event] Tab)

Action Events [
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(1) 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).

(2) 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.15 Relationship between Variable Expressions and Output Value (Printf Event)".

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(3) Specify [Address]
Designate an address that specifies the Printf event.
By default, the presently specified address is displayed.
When editing, you can either type an address expression directly into the text box (up to 1024 characters), or
select one from the input history from the drop-down list (up to 10 items).

Remark By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

(4) Click the [OK] button
Set the Printf event to the line 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 "2.17 Event Management").

2.16.1.2 Execute the program

Execute the program (see "2.9 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.

2.16.1.3 Check the output result

The following figure shows how the value of the specified variable expression is output to the [Debug Tool] tab of the
Output panel (see “Figure A.28 Output Result Format of Printf Event®).

Figure 2.170 Example of Output Result of Printf Event

Dutput E
Sarple = globalya=Ld{0xa) "
Scopped By ul &g *:_pnta'.'_n."..:J

[Output string]:  Sample=
[Variable expression]: global_a
Output result when the above is specified

pasaazasas.

\ *allMessages | Debug Toal: =

2.16.1.4 Edit Printf event

You can edit a Printf event which has already been set.
When editing, click the target Printf event in the Events panel and select [Edit Condition...] from the context menu. This
will open the Action Events dialog box in which you can edit the items. When finished, click [OK].
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2.16.2 Insert an interrupt event [Simulator]

Setting an interrupt event as one of the action events allows you to generate an interrupt at a desired location while the
program is running. To use this function, follow the steps below.

2.16.2.1 Set an interrupt event
2.16.2.2 Execute the program
2.16.2.3 Edit interrupt event

Caution Also see "2.17.7 Points to note regarding event setting” for details on interrupt event settings, including
the allowable number of valid events.

2.16.2.1 Set an interrupt event

In the Editor panel/Disassemble panel, set an interrupt event at a location where you want an interrupt request to be
generated.

In the Editor panel/Disassemble panel, move the caret to the line/address at which you want to set an interrupt
event and then select [Register Action Event...] from the context menu to open the following Action Events dialog box,
then select the [Interrupt event setting] tab [Simulator].

In this dialog box, follow the steps below.

Note

Note Interrupt events cannot be set to lines with no address indication.

Figure 2.171 Set Interrupt Event (Action Events Dialog Box: [Interrupt Event Setting] Tab

| Action Events 5|

Inlemupt Yectar

Prarty:

Cancel ] Help

(1) Specify [Interrupt Vector]
Specify the interrupt vector by directly entering a corresponding number between 0 and 255.

(2) Specify [Priority]
Specify an interrupt's priority level.

- [RX610 Group]
Specify the priority order by directly entering a number between 1 and 8.
When 8 is specified, the event is handled as a fast interrupt.

- [Non-RX610 Group]
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Specify the priority order by directly entering a number between 1 and 16.
When 16 is specified, the event is handled as a fast interrupt.

(3) Click the [OK] button
Set the interrupt event to the line at the caret position in the Editor panel/Disassemble panel.
When the interrupt event is set, the “ mark is displayed in the event area on the Editor panel/Disassemble
panel, and the set interrupt event is managed in the Events panel (see "2.17 Event Management").

2.16.2.2 Execute the program

Execute the program (see "2.9 Execute Programs").

When the program is executed, the interrupt request will occur immediately before the execution of the instruction at
which the interrupt event has been set. Once the interrupt request is accepted by the CPU, interrupt exception will take
place.

Caution 1.  Once the generated interrupt request is accepted and interrupt exception executed, the interrupt request
will be cleared.

Caution 2.  If an interrupt request is made by another event while the generated interrupt request is being reserved,
one with higher interrupt priority will be valid.

2.16.2.3 Edit interrupt event

You can edit an interrupt event which has already been set.

When editing, click the target interrupt event in the Events panel and select [Edit Condition...] from the context menu.
This will open the Detailed Settings of Interrupt Events dialog box [Simulator] in which you can edit the items. When fin-
ished, click [OK].

(1) Edit [Pass Count]
Directly enter a value between 1 and 16383.
The event will be encountered when the event conditions meeting the number of specified passages are satis-
fied.

(2) Edit [Interrupt]
You can edit an interrupt vector and the priority order. The procedure for editing is the same as that for [Interrupt
event setting] tab [Simulator] in the Action Events dialog box (see "(1) Specify [Interrupt Vector]"and" (2) Spec-
ify [Priority]").
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2.17 Event Management

An event refers to a specific state of the microcontroller in debugging like "the address 0x1000 was fetched" or "data

was written to the address 0x2000."
CS+ uses this event as an action trigger of the debug function to break at a given place, start or stop a trace operation,

or start or stop a timer measurement.
This section describes how to manage those events.
The events are managed collectively on the Events panel shown below.

Choose [Event] from the [View] menu.
The Events panel permits you to check detailed information on the currently set events in list form, as well as delete

events, switch the state of settings (enabled or disabled), display detailed information, and change settings.
For details on how to read each area and about their functionality, see the section in which the Events panel is

described.
Remark When multiple load module files are downloaded, the load module names are displayed as the detailed
information on the Events panel.

Figure 2.172 Displaying the Set Events (Events Panel) [E1] [E20]
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Figure 2.173 Displaying the Set Events (Events Panel) [EZ Emulator]
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Figure 2.174 Displaying the Set Events (Events Panel) [Simulator]
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2.17.1 Changing states of setting (Enabled/Disabled)

By checking or unchecking the check box of an event name concerned, it is possible to change the set state of that
event. (When the set state of an event is changed, its Event mark is changed accordingly.)
There are following types for the set states of events.

Figure 2.175 Event Name Check Box

%5 Hardware Bresk(001

Check box Event mark Event name

Table 2.20 Set States of Events

Enabled When a specified condition is met, the enabled event occurs.
The event can be disabled by unchecking its check box.

I:l Disabled Even when a specified condition is met, the disabled event does not occur.
The event can be enabled by checking its check box.

Pending A specified condition cannot be set in the program to be debugged. The check box of
any event in this state cannot be manipulated.

Remark 1. The Run-Break timer event (not supported by the EZ Emulator) cannot be disabled or made pending.

Remark 2. The state of an event can also be changed by enabling or disabling it from the menu that is displayed by
right-clicking its Event mark on the Editor panel or Disassemble panel.

Remark 3. The enabled/disabled settings of an unconditional trace event and other trace events are controlled
exclusively of each other. Therefore, although the unconditional trace event, one of the built-in events, is
enabled by default, when either a trace start event or a trace end event is set, it is automatically disabled
at the same time, in which case, the trace start and trace end events are enabled together as one
instance of a trace event.

Conversely, when the set trace event is disabled, the unconditional trace event is automatically re-
enabled.

2.17.2 Displaying only a specific type of event

By clicking one of the following toolbar buttons, it is possible to display only a specific type of event.

Displays hardware break-related events.

Displays software break-related events.
[E20] [EZ Emulator]

Displays trace-related events.

Displays timer-related events.

Displays action events (Printf event, interrupt event [Simulator]).
Displays built-in events (unconditional trace event or Run-Break timer event). Note
Note The EZ Emulator does not support Run-Break timer events.

2.17.3 Jump to an event address

By clicking one of the following buttons, it is possible to jump to the relevant panel corresponding to the address of a
currently selected event.

However, these buttons are disabled when a trace event, timer measurement event, or a built-in event (unconditional
trace event or Run-Break timer event) is selected.
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The Editor panel opens, with the caret on it moved to the source line corresponding to
the address at which a selected event is set.

The Disassemble panel opens, with the caret on it moved to the disassembled result
corresponding to the address at which a selected event is set.

The Memory panel opens, with the caret on it moved to the memory value correspond-
ing to the address at which a selected event is set.

2.17.4 Editing detailed settings of events

This section describes how to edit detailed settings of various events. For information on editing of timer measurement
events, see "2.14.3.3 Editing a timer measurement event [E1] [E20] [EZ Emulator]". For information on editing of action
events (Printf events and interrupt events), see "2.16 Set an Action into Programs".

2.17.4.1 Editing execution-related events
2.17.4.2 Editing access-related events
2.17.4.3 Editing combination conditions of events [E1] [E20] [EZ Emulator]

2.17.4.1 Editing execution-related events

It is possible to edit the condition of the address and the condition for the number of times an execution-related event

has passed.

To edit execution-related events, use the Detailed Settings of Execution Events dialog box that is displayed by perform-
ing the following operation on the Events panel.

Hardware Break

Move the caret to a hardware break you want to edit and then select [Edit Condition ...]
from the context menu.

Trace

Move the caret to an execution-related event in a trace you want to edit and then select
[Edit Condition ...] from the context menu.

Combination Break
[E1] [E20] [EZ Emulator]

Move the caret to an execution-related event in a combination break you want to edit
and then select [Edit Condition ...] from the context menu.

Timer Result

Move the caret to an execution-related event in a timer result you want to edit and then
select [Edit Condition ...] from the context menu.

(1) Editing the address

Enter a hexadecimal value in the [Address] property under the [Address] category and click [OK].

(2) Editing the pass count (or the number of times passed)
Enter a numeric value in decimal notation for the [Pass count] property in the [Pass Count] category and then click
the [OK] button. The relevant event occurs when the event condition is satisfied as many times as the entered

pass count.

The specifiable value for the pass count differs with each debug tool as follows:
- [E1] [E20] [EZ Emulator]

1to 256

- [Simulator]
1to 16,383

Caution 1.  [E1] [E20] [EZ Emulator]

The pass count can be specified by any value other than 1 for only one event among all events
(including access-related events).
If a pass count of other than 1 is specified for two events, an error results.

Caution 2.  [E1(Serial)/E20(Serial)/EZ Emulator [RX100, RX200 Series]]
No values other than 1 can be specified for the pass count.
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2.17.4.2 Editing access-related events

The address condition and data condition for access-related events can be edited.

For details on how to edit the address and the pass count, see “(1) Editing the address®, “(2) Editing the pass count (or
the number of times passed)“.

To edit access-related events, use the Detailed Settings of Access Events dialog box that is displayed by performing the
following operation on the Events panel.

Trace Move the caret to an access-related event in a trace you want to edit and then select
[Edit Condition ...] from the context menu.

Point Trace Move the caret to an access-related event in a point trace you want to edit and then
select [Edit Condition ...] from the context menu.

Combination Break Move the caret to an access-related event in a combination break you want to edit and
[E1] [E20] [EZ Emulator] | then select [Edit Condition ...] from the context menu.

Timer Result Move the caret to an access-related event in a timer result you want to edit and then
select [Edit Condition ...] from the context menu.

(1) Editing address conditions
In the [Compare condition] property in the [Address Condition] category, specify a comparison condition from the
drop-down list.
Depending on the specified comparison condition, the following address conditions can be set in combination with
the address values displayed in the [Address] property in the [Address] category.

(@) When [No conditions] is specified
The address value is made the condition. When an access to the address value occurs, the condition holds true.

(b) When [Address area] is specified [E1] [E20] [EZ Emulator]
The address value is made the start address. Enter an end address value in the [End address] property that is
added in the [Address Condition] category. When access to any place in the range of start and end addresses
set occurs, the condition holds true.
Also, in the [Area condition] property that is added the same way, it is possible to set "outside" of the address
range for the address condition.

Caution 1.  [RX100, RX200 Series]
Comparison conditions based on an address area are not supported.

Caution 2.  [RX600, RX700 Series]
You can specify "Address area" as the comparison condition only to one event.

Caution 3.  [Simulator]
Address conditions cannot be specified.

(c) When [Compare with address mask] is specified [E1] [E20] [EZ Emulator]
A mask value can be set for the address value. Enter an address mask value in hexadecimal notation in the
[Address mask] property that is added in the [Address Condition] category. When an access to the address that
matches the masked address occurs, the condition holds true.
Also, in the [Compare] property that is added the same way, it is possible to set "Any other value (!=)" for the
address comparison condition.

Caution The address value to be used as the condition is masked bit-wise with a mask value for which "0"
is specified.
Example) To set an address condition of 0x1000 to Ox1FFF
Address value: 0x1000
Mask value: OxFO00

(2) Editing data conditions

(@) [Access type]
Specify one of the following items for the access type

Read When a read access occurs, the condition holds true.

Write When a write access occurs, the condition holds true.

Read/Write When a read or write access occurs, the condition holds true.
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(b) [Access size]
Specify one of the following items for the access size.

No conditions When an access in any size occurs, the condition holds true.

Byte When an access in byte size occurs, the condition holds true.
Word When an access in word size occurs, the condition holds true.
Long word When an access in long word size occurs, the condition holds true.

(c) [Compare condition]
Specify a data comparison condition.
The comparison condition differs with each debug tool as follows:

[E1] [E20] [EZ Emulator] | Specified value (==) When data comparison conditions match, the
condition holds true.

Any other value (=) When data comparison conditions do not
match, the condition holds true.

[Simulator] Equal (==) When data and specified value match, the con-
dition holds true.

Not equal (=) When data and specified value do not match,
the condition holds true.

Inverse sign Note

When the sign is inverted between the previ-
ously accessed data and the data accessed this

time, the condition holds true.

Difference Note

When the difference between the previously
accessed data and the data accessed this time
exceeds a specified value, the condition holds

true.

Greater than (>) When data is greater than a specified value, the
condition holds true.

Less Than (<) When data is smaller than a specified value, the
condition holds true.

Greater than or equal to (>=) When data is equal to or greater than a speci-
fied value, the condition holds true.

Less Than or equal to (<=) When data is equal to or smaller than a speci-
fied value, the condition holds true.

Inside the range (<=Values<=) | When data is within the range of specified val-
ues, the condition holds true.
([Compare data 1] <= data <= [Compare data

2])

Outside the range !(<=Val- When data is outside the range of specified val-
ues<=) ues, the condition holds true.

(data < [Compare data 1] || [Compare data 2] <
data)

No conditions Comparison data is not specified.

Note For [Inverse sign] and [Difference], since comparison is made with the previous data, the condi-
tion never holds true after a reset and in the first determination of whether condition is true.

Remark [Simulator]
This property is not displayed only when you've specified [No conditions] in the [Access size]
property.
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(d)

(e)

V)

(9)

(h)

(i)

@)

(a)

[Compare data] [E1] [E20] [EZ Emulator]
Specify a data value with a hexadecimal number.

[Compare data1] [Simulator]

Specify a data value in hexadecimal.

This property is displayed when you've specified one of the following items in the [Compare condition] property.
[Equal (==)], [Not equal (I=)], [Greater than (>)], [Less Than (<)], [Greater than or equal to (>=)], [Less Than or
equal to (<=)], [Inside the range (<=Values<=)], [Outside the range !(<=Values<=)]

[Compare data2] [Simulator]

Specify a data value with a hexadecimal number.

This property is displayed only when you've specified [Inside the range (<=Values<=)] or [Outside the range
I(<=Values<=)] in the [Compare condition] property.

[Specify the data mask]
When you entered a comparison data value, this property is displayed, allowing you to specify whether
or not a mask value for the data value be specified. If you specify [Yes], the data mask can be specified.

Remark [Simulator]
This property is displayed when you've specified one of the following items in the [Compare con-
dition] property.
[Equal (==)], [Not equal (I=)], [Greater than (>)], [Less Than (<)], [Greater than or equal to (>=)],
[Less Than or equal to (<=)], [Inside the range (<=Values<=)], [Outside the range !(<=Values<=)]

[Mask value]

This property is displayed when you've specified [Yes] in the [Specify the data mask] property. Enter a data
mask value in hexadecimal, so that when a data access that matches the masked data and comparison condi-
tion occurs, the condition holds true.

[Difference] [Simulator]
Specify comparison data with a hexadecimal number.
This property is displayed when you've specified [Difference] in the [Compare condition] property.

[Sign] [Simulator]

Specify whether or not the data to compare has a sign.

This property is displayed when you've specified one of the following items in the [Compare condition] property.
[Difference], [Greater than (>)], [Less Than (<)], [Greater than or equal to (>=)], [Less Than or equal to (<=)],
[Inside the range (<=Values<=)], [Outside the range !(<=Values<=)]

Editing Bus master [E1/E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N
Groups]]

[Bus master]
Specify one of the following items for the bus master.

CPU When the specified data access from the CPU occurs, the condition holds true.
DMAC/DTC When the specified data access from the DMAC/DTC occurs, the condition
holds true.

2.17.4.3 Editing combination conditions of events [E1] [E20] [EZ Emulator]

Edit the combination condition for a combination break comprised of multiple events set or for a trace. The combination
condition for a trace can be set by specifying a condition for start and for end, respectively, by switching tabs.

To edit the combination condition of events, use the Combination Condition dialog box [E1] [E20] [EZ Emulator] that is
displayed by the following operation on the Events panel.

Caution [EZ Emulator]

If the reset signal is input through the reset pin, information of events that have been encountered up to
that point is cleared when the EZ Emulator restarts the execution of the program.

Combination break Move the caret to combination break and then select [Edit Condition ...] from the

context menu.

Trace Move the caret to a trace and then select [Edit Condition ...] from the context menu.
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(1) Editing the combination condition
Select the combination condition between [OR], [AND] or [Sequential] from the pull-down menu. For the explana-
tion of operation per combination condition, see "2.10.5 Set multiple break events in combination (Combination
break) [E1] [E20] [EZ Emulator]", and "2.13.3.2 Combining multiple events [E1] [E20] [EZ Emulator]".

Figure 2.176 [Combination] item

Combination: IIZIFI W
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Caution 1.  For trace events, the combination condition available for a trace end event is only [OR].

Caution 2.  [AND] cannot be used as the combination condition for both the combination break and trace start
event. Similarly, [Sequential] cannot be used as the combination condition for both the combination
break and trace start event.

When [AND] and [Sequential] are selected as the combination condition for either of the combina-
tion break or trace start event, only [OR] can be selected for the other.

Caution 3. [RX600, RX700 Series]
When [Sequential] is selected as a combination condition, access-related events are only usable as
the reset event or as the first to third events.

Caution 4. [RX600, RX700 Series]
When [Sequential] is selected as a combination condition, access-related events for which an
address area condition has been set can be specified only for the 1st position.

Caution 5.  [RX100, RX200 Series]
When [Sequential] is selected as a combination condition, access-related events are only usable as
the first to second events.

(2) Editing the subject event
Change the order of events in the Object event list using the [Up] or [Down] button. These buttons are enabled
only when you've selected Sequential for the combination condition and moved the caret to an event in the Object
event list.

Figure 2.177 Changing the Order of Events in the Object Event List (Sequential)
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(3) Editing the reset event
To register a reset event, click the [R Event] button. This button is enabled only when you've selected Sequential
for the combination condition and moved the caret to an event in the Object event list.
Also, if you want to clear registration of a reset event, click the [Release] button. This button is enabled when you
move the caret to an event in the Reset event list

Caution 1.  Only one reset event is specifiable.
If you click the [R Event] button with the reset event registered, the event selected in the Object
event list and the registered reset event will replace each other.

Caution 2.  If you change the combination condition from [Sequential] to [OR] or [AND] with the reset event reg-
istered, the event in the Reset event list cannot be included in the Object event list. In order to
include it in the Object event list, you need to first cancel the reset event registration before making
changes to the combination conditions.

Caution 3.  When [Sequential] is selected as a combination condition, the pass count cannot be specified for
an event that has been registered as the reset event.

Caution 4. [RX600, RX700 Series]
An event for which the address area has been specified cannot be registered as the reset event.
The address area cannot be specified for an event that has been registered as the reset event.

Figure 2.178 Registering a Reset Event (Sequential)
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Figure 2.179 Releasing Registration of a Reset Event (Sequential)
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2.17.5 Deleting events

To delete any event you've set, select the subject event and then click the toolbar button .
When an event is specified by a combination of multiple events, each event in the detailed information can be deleted

independently.
However, you cannot delete the unconditional trace event and Run-Break timer event, which are the built-in events of

the debug tool.

Remark 1. For the timer start and end events, and trace start and end events, you can also delete an event by
selecting [Delete Event(s)] from the context menu displayed by right-clicking the event mark that is dis-
played on the Editor panel or Disassemble panel.

Remark 2. For the software/hardware break and the trace event consisting of execution-related events, you can
delete an event by clicking their event mark that is displayed on the Editor panel or Disassemble panel.

Remark 3. To delete all of the events you've set at a time, select [Select All] on the context menu and then click the
button (not including the built-in events).

2.17.6 Entering comments for events

For any event you've set, you can enter a comment freely as you wish.

To enter a comment, select an event for which you want to enter a comment, click in the [Comment] area, and then
enter any text directly from the keyboard. (Pressing the [Esc] key cancels the edit mode.)

After editing a comment, press the [Enter] key or move the focus to other than the editing area to complete your editing.

A comment can be entered in up to 256 characters, which is saved as the setting of the current user.

2.17.7 Points to note regarding event setting

Here, the points to note when you make settings of various events are described.

2.17.7.1 Allowable number of valid events
2.17.7.2 Types of events that can be set or removed during execution
2.17.7.3 Other precautions
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2.17.7.1 Allowable number of valid events

The number of events that can be set as valid (or Enabled) events at the same time are subject to the following limita-
tions.

Therefore, if this limit is exceeded when you set one or more new valid events, some of the events that are already set
need to be Disabled before you can set a new one.

Table 2.21  Allowable Number of Valid Events [RX600, RX700 Series]

Type of event Debug tool
E1(Serial)/E1(JTAG) Simulator
E20(SerialJE20(JTAG)
EZ Emulator

Software break 256N0te9 0
Hardware break (execution-related: before exe- gNote1 1024Note8
cution)
Break event (execution-related: after execution) gNote1 0
Break event (access-related: Read, Write, Read/ 4Note1 Note3 1024
Write)
Combination break 8+4Note Note2 Note5 0
Trace (trace start, trace end) 8+4Note Note2 Note6 256
Point trace 4Note1 Note3 256
Timer result (timer start, timer end) 8+4Note Note2 Note6 1Note7
Action (Printf event) 256N0ted 1024Note8
Action (Interrupt event) 0 256

Table 2.22  Allowable Number of Valid Events [RX200 Series, RX140 Group]

Type of event Debug tool
E1(Serial) Simulator

E20(Serial)

EZ Emulator
Software break 256Noted 0
Hardware break (execution-related: before exe- 4Note4 1024Note8
cution)
Break event (execution-related: after execution) 4Note4 0
Break event (access-related: Read, Write, Read/ oNoted 1024
Write)
Combination break 4+Note4 0
Trace (trace start, trace end) 4+2Note4 Note5 Note6 256
Point trace 4Note4 256
Timer result (timer start, timer end) 4+2Note4 Note6 1Note7
Action (Printf event) 256Note9 1024Note8
Action (Interrupt event) 0 256
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Table 2.23  Allowable Number of Valid Events [RX100 Series other than RX140 Group]

Type of event Debug tool
E1(Serial) Simulator

E20(Serial)

EZ Emulator
Software break 256Note9 0
Hardware break (execution-related: before exe- 4Noted 1024Note8
cution)
Break event (execution-related: after execution) 4Noted 0
Break event (access-related: Read, Write, Read/ oNoted 1024
Write)
Combination break 4+Note4 0
Trace (trace start, trace end) 4+2Note4 Note5 Note6 256
Point trace 4Noted 256
Timer result (timer start, timer end) 0 1Note7
Action (Printf event) 256Note9 1024Note8
Action (Interrupt event) 0 256

There are 8 execution-related events and 4 access-related events, which are shared by multiple func-

The trace function and the real-time RAM monitor function (RRM function) in part are usable exclusively
of each other. Therefore, while the RRM function is in use, the point trace cannot be used. Also, the

There are 4 execution-related events and 2 access-related events, which are shared by multiple func-

If the combination condition for the combination break is Sequential, the maximum number of events that

If the maximum number of execution-related events have already been used as trace start/trace end
events or timer start/timer end events, [Go to Here] in the context menu of the Editor panel or Disassem-
ble panel is not usable. Also, it is not possible to run the program to the address of a specified symbol

For each of timer start and end events, only a single execution-related event or access-related event can

Hardware breaks (execution-related: before execution) and actions (Printf events) are shared by multiple

Note 1.
tions.
Note 2. For an event combination, up to 8 events can be set.
Note 3. [E20(JTAG)]
access event is usable only when the RRM block has free space.
Note 4.
tions.
Note 5.
can be set differs with each microcontroller used, as shown below.
- [RX600, RX700 Series]
7 events + reset event (R event)
- [RX100, RX200 Series]
3 events + reset event (R event)
Note 6.
after the CPU has been reset.
Note 7.
be specified.
Note 8.
functions.
Note 9.

Software breaks and actions (Printf events) are shared by multiple functions.

2.17.7.2 Types of events that can be set or removed during execution

Types of events that can be set or removed during execution of the program or during execution of the tracer/timer are

as follows:
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Table 2.24  Types of Events that Can Be Set or Removed during Execution

Type of event Debug tool
E1(Serial))E1(JTAG) Simulator
E20(Serial)/E20(JTAG)
EZ Emulator

Software break g Notel Note2 _
Hardware break (execution-related: before exe- Note2 O
cution)

Break event (execution-related: after execution) I Note2 —
Break event (access-related: Read, Write, Read/ Note2 9]
Write)

Trace (trace start, trace end) X O
Point trace X 8]
Timer result (timer start, timer end) X X
Action (Printf event) Note1 Note2 O
Action (Interrupt event) — O

: Possible
: Possible if program execution is momentarily halted
: Impossible during tracer execution

— : Not supported

X : Impossible

Note 1. Internal RAM area only

Note 2. Events cannot be set while the microcontroller is in a power-down mode.

2.17.7.3 Other precautions

- No events can be set to local variables.

- No events occur during step execution (including Return Out), as well as during program execution actuated by
selecting [Go to Here] from the context menu.

- If the program to be debugged is downloaded again and the position at which some existing event is set happens, as
a consequence of it, to be in the middle of an instruction, the relevant event needs to be reset. Here is the method for
doing it.

- When debug information is available:
The event set position always moves to the beginning of source text lines.

- When no debug information is available:
The position depends on how the [Automatic change method of event setting position] property in the [Down-
load] category on the Property panel's [Download File Settings] tab is set.
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2.18 Setting Up the Hook Process

This section describes how to set up hooks in the debug tool by using the hook transaction function.

By setting up hook transaction, it is possible to automatically change the I/O register and CPU register values before or
after downloading a load module or after resetting the CPU.

You can configure hook transaction in the [Hook Transaction Settings] category of the [Hook Transaction Settings] tab
on the Property panel.

Remark You can increase the download speed by configuring the 1/O register in the [Before download] property.
Equally, you can facilitate downloading to external RAM by the setting in this category.

Figure 2.180 [Hook Transaction Settings] Category

4 | Hook Transacton Settings

i Before dowmload Bafore download|D]

b After download Bfter download|0]

+ After CPU reset under brazking After CPU reast under braaking(0]

i Befora running Bafore rurining ()

+ After breaking After breaking[]

Table 2.25 Properties of the [Hook Transaction Settings] Category
Properties Timing
Before download Performs a specified process immediately before load module files are down-
loaded.

After download Performs a specified process immediately after load module files are downloaded.
After CPU reset under break- Performs a specified process immediately after the CPU is reset.

ing

Before running Performs a specified process immediately before program execution starts.
After breaking Performs a specified process immediately after program execution breaks.

Each property in the [Hook Transaction Settings] category shows the timing with which a hook transaction is performed.
The numeral shown in bracket [ ] for each property value indicates the number of currently specified transactions. (No
hook transactions are set by default.)

Follow the procedure below to perform hook transaction on the desired property.

To specify the transaction, select the desired property and click the [...] button that appears on the right end of the col-
umn. This will open the Text Edit dialog box in which you can specify the transaction.

Figure 2.181 Text Edit Dialog Box Opened

4 Hook Transagitn Sottings
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Figure 2.182 Configuring Hook Transaction (Text Edit Dialog Box)
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In this dialog box, enter the desired transaction directly from the keyboard.
You can use one of the following formats for specifying the desired transaction.

[Format: 1]
Overwrites the I/O register contents with numeric values.

I/0 register name Numeric value

[Format: 2]
Overwrites the CPU register contents with numeric values.

CPU register name Numeric value

[Format: 3]
Executes a script file designated by Python script path (absolute path or relative path using project folder as a base).

Source Python script path

Remark 1. When specifying the transaction, add "#" at the top of the line to comment it out.

Remark 2. The space can be substituted by a tab character.

Caution The following commands can be used in a Python script to be executed as a hook process of the debug-
ger.

debugger.Register.GetValue
debugger.Register.SetValue
debugger.Memory.GetValue
debugger.Memory.SetValue

If you wish to execute other Python commands, use the Hook command of the Python console.
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You can enter up to 64 characters for one transaction and can specify up to 128 transactions for each property. (One
line in the [Text] area in the Text Edit dialog box corresponds to one transaction.)
When finished with specifying the transaction, click [OK] to reflect it in the Property panel.

Figure 2.183 Example of Hook Transaction Setting

Text Edit
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2.19 Measuring Current Consumption [E2]

Measurement of current consumption refers to measuring the amount of current consumption by a whole system to be
debugged.

Caution

[How to use]

Measuring current consumption is only available for the RX100 and RX200 Series.

In using the E2 emulator to measure current consumption, the current values in the target system as a whole are
measured.
For measurement of current consumption, the facility for supplying power to the target by the E2 emulator and the E2
expansion interface are used.
Accordingly, to use this facility, be sure to specify [Yes] for the [Power target from the emulator (MAX 200mA)]

property and [Use supplied power from the emulator] for the [Interface for supplying the power] property on the
[Connect Settings] tab in the Property panel before connecting the debug tool.

(1)

)

Open the Measuring Current Consumption panel

Select [RX E2] as the debug tool, open the Solution List panel, and click on the [GO] button for measuring current
consumption. The Measuring Current Consumption panel [E2] will open.

Figure 2.184 Measuring Current Consumption Panel [E2]
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Set the conditions (measurement conditions, trigger conditions, and monitoring points)
In measuring current consumption, you can acquire the pattern of transitions for the current value to be detected
by setting conditions in advance. The main settings that can be made in advance are measurement conditions,

trigger conditions, and monitoring points.

Remark Conditions are set as follows by default.

Operation after record memory is full: Overwrite to the record memory and continue execution

Sampling time: 10us
Acquisition condition: All

No external trigger is used.
No monitoring points are set.

If you only want to measure the current as a trial, start the procedure from "(3) Start measurement".
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(@) Set the measurement conditions

Set conditions regarding the recording of the measured current values in the Current Consumption
Measurement Condition Setting dialog box [E2] which is displayed by clicking on _‘{'j | on the toolbar in the

Measuring Current Consumption panel [E2].

Figure 2.185 Current Consumption Measurement Condition Setting Dialog Box
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Select the operation after recording memory becomes full
Select any operation from among the following after the memory used to record the current values in the E2
emulator becomes full.

- Overwrite to the record memory and continue execution
- Stop recording (continue to execute the program)
- Stop program

Select the sampling time
Select the sampling time for use in measurement from among the following.
1us, 2us, 5us, 10us, 20us, 50us, 100us, 200us, 500us, 1ms

Select the acquisition condition

An acquisition condition for recording the current values in the memory of the E2 emulator can be set so that
recording only starts when the specific condition has been satisfied.

The condition can be selected as one of the following.

- All
Record all current values that have been sampled after starting measurement without specifying specific
conditions.

During detecting an external trigger input

This item selects recording in memory in response to the external trigger input facility of the E2 expansion
interface only while the specified signal is being detected.

When this is specified, the channel for input of the external trigger to be detected and the level of the signal
to be detected must be specified.

In addition, the external trigger input must have been correctly set before the debug tool is connected.

Remark For details on setting the external trigger input facility of the E2 expansion interface, refer to
the Application Note on the Current Consumption Tuning Solution (E2 Emulator, CS+).

During monitor points

Specify the monitoring point to serve as the start condition in the left entry field and that to serve as the end
condition in the right entry field against [Monitor points rangel].

The current values will be recorded from detection of the monitoring point specified as the start condition
until detection of the monitoring point specified as the end condition.

For details on the monitoring points, refer to "(c) Set monitoring points".

(b) Set the trigger condition
The E2 emulator is able to stop the program or output an external trigger signal in response to the value for

current being measured satisfying a specific condition.
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Set the trigger condition in the Current Consumption Measurement Trigger Condition Setting dialog box [EZ2],

which is displayed by clicking on

Figure 2.186 Current Consumption Measurement Trigger Condition Setting Dialog Box

on the toolbar in the Measuring Current Consumption panel [E2].
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<1> Specify whether to use the trigger facility
Select the checkbox for [Use trigger function] to use the trigger facility.
This checkbox is de-selected by default.

<2> Set the trigger action
Select the operation when a trigger is detected as either of the following.

Stop program
Stop execution of the program.

Output external trigger signal
Output an external trigger through the E2 expansion interface.

Also make the following settings if an external trigger is to be output.

Select a channel
Specify the channel for output of the external trigger through the E2 expansion interface.

Select the type of signal to be output
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Select whether a high pulse is to be output in response to the condition being satisfied or output of the high
level is to continue as long as the condition is being satisfied.
When a high pulse is to be output, also specify the pulse width.

Remark For details on the external trigger output facility, refer to the Application Note on the Current
Consumption Tuning Solution (E2 Emulator, CS+).

<3> Set the trigger condition
Select the trigger condition for the current value as [Over Threshold], [Under Threshold], [In Range], or [Out of
Range].
Specify the current value or range of current values to be detected as the trigger.
Caution For a range of current values, the value entered in the left field for entry must be lower than
that in the right field.

As well as the condition for the current value, a sub-condition (condition for the detection width) regarding the
time over which the condition is satisfied can be set. Specifying a width for detection can eliminate the
detection of noise that temporarily satisfies the condition.

The condition for the detection width is selectable as [Over threshold] (detecting the current value when the
condition continues to be satisfied for more than a specified time) or [In range] (detecting the current value
when the condition is satisfied over a time within the specified range).

Specify a multiple of the sampling time as the detection width.
Note that the actual time for detection also depends on the sampling time.

(c) Set monitoring points
A monitoring point is a facility for recording a timestamp when a specified line of source code is run.
When monitoring points are set, transitions of the execution time and the current values at the monitoring points
can be confirmed on a graph for measuring current consumption.

Caution Do not use the debug console while you are using monitoring points.
The monitoring points are indicated by colored vertical lines on the graph.

Figure 2.187 Monitoring Point
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Monitoring points are set from [Monitor Point Setting] in the context menu after placing the cursor on the line of
the target source code that was opened in the Editor panel.
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Figure 2.188 Context Menu in the Editor Panel
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A list of the monitoring points that are currently set is displayed under the Measuring Current Consumption
panel [E2].

The monitoring points that have been set are enabled or disabled by the leftmost checkbox in this list or from the
context menu of the Editor panel.

Figure 2.189 List of Monitoring Points
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Caution 1. In the following cases, the monitoring points cannot be set when measurement starts, so that
they are forcibly disabled.
- When monitoring points are set at instructions other than NOP instructions or the debug tool
cannot detect the NOP instruction even if it is set as a monitoring point
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- In the [System] category on the [Debug Tool Settings] tab in the Property panel, when [Yes] is
selected either for the following properties:

- [Execute the specified routine immediately before execution of the user program]
- [Execute the specified routine immediately after the user program stops]
- [Debug the program re-writing the on-chip PROGRAM ROM]

Caution 2.  Monitoring points must be set at the addresses of NOP instructions.
When the compiler in use for the project is V2.08.00 or later of CC-RX and when the source file is
registered in the active project, the NOP instructions can be automatically inserted at the
addresses where the monitoring points are set before measurement and measurement can be
started. However, when the [CPU Reset after download] property in the [Download] category on
the [Download File Settings] tab in the Property panel is set to [Yes], note that the monitoring
points are forcibly reset by rebuilding and downloading.

(3) Start measurement
Start measuring current consumption by the target system by using the facilities of the E2 emulator.
Click on .,,..._ or ""F- on the toolbar in the Measuring Current Consumption panel [E2].

Figure 2.190 Toolbar in the Measuring Current Consumption panel [E2]
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Caution Current consumption is not measured by clicking on | ﬁ.n in the Main window.

(@) Clickingon ¥y
The project is rebuilt and downloaded before measurement starts.
However, if the device does not support monitoring points or the compiler used in the active project is a version
of CC-RX earlier than V2.08.00, rebuilding and downloading do not proceed.
When [Hold the build options for monitor point specified when measuring] in the Measuring Current
Consumption panel [E2] is selected, the options which are specified for rebuilding and downloading before mea-
surement are reflected in the [Parameters of NOP instruction insertion for measuring current consumption]
property of the build tool.

(b) Clicking on ' g
The project is not rebuilt and downloaded before measurement starts.
Select this button when you want to measure current consumption without resets due to rebuilding and
downloading.
Note that this button is not displayed if the device does not support monitoring points or the compiler used in the
active project is a version of CC-RX earlier than V2.08.00.

(4) End measurement
Measurement ends at the same time as execution of the program is stopped.
Execution of the program can be stopped by setting a breakpoint or a trigger condition, or by clicking on @

(5) Display a graph
At the same time as measurement ends, a graph of current values showing the results of measurement is
displayed in the graph display area of the Measuring Current Consumption panel [E2].
Check that the current values that are shown are as intended.

In the panel, dragging a cursor (the red vertical line) shows the time and the current value at the cursor location in
the information display area.

When the search facility is used, since the cursor is moved to the location where the search condition was
satisfied, the time and the current value at that location can be confirmed.

Markers A and B (green vertical dashed lines) can also be dragged to confirm the average current and maximum
current between the markers.

When a monitoring point is the target of the search, the location where processing to be confirmed was executed
can be identified immediately.
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2.20 Using the Debug Console

This section describes how to use the debug console for standard 1/O.
To perform some operation using a program's internal standard library functions, such as the scanf function for reading
the data entered from the keyboard or the printf function for outputting data, use the Debug Console panel shown below.

Figure 2.191 Debug Console Panel

Debug Console E
$3% Data Input £22 .
data[0]=10

data[l]=

For details about each functionality of the debug console, see the section in which the Debug Console panel is
described.

Before standard 1/0 based on the Debug Console panel can be used in a C/C++ program, there must be a low-level
interface routine in the program.

CS+ comes with sample project "RX610_Tutorial_DebugConsole" for the E1/E20, which has the following files for
debug console functions.

- Low-level interface routine files (C language part) (lowsrc.c and lowsrc.h)

- Low-level interface routines: open, close, read, write, and Iseek
Called by standard 1/O.

- Initialize 1/O libraries: _ INIT_IOLIB

- Close all open functions: _CLOSEALL
Each called by the internal initialization routine "PowerON_Reset_PC" of the initialization routine file resetprg.c.

- Low-level interface routine file (assembly language part) (lowlvl.src)
- Function to output 1 character: _charput

- Function to input 1 character: _charget
Called by low-level interface routines "write" and "read," respectively.

- Source file including the main function (DebugConsole_Sample.c)

- Calls the standard library functions scanf and printf in the main function.

Caution [E1] [E20] [EZ Emulator]
To use the debug console, do not switch the system clock in the charput and charget functions of the
program. Switching of the system clock may adversely affect the communication between the emulator
and microcontroller, hampering normal transmission or reception of data.
When the debug console is used, real-time performance of the user program is affected due to
transmission or reception of data.

Remark 1. For details about the low-level interface routines, see "CC-RX Compiler User's Manual".

Remark 2. [Simulator]
As a method for executing standard I/O, an emulator-like method and a simulator-inherent method are
supported. In a simulator-inherent method, file I/O, not just standard 1/O, can also be used.
Each supported method changes from one to another as you specify in the [Select stream 1/0 mode]
property in the [Stream 1/O] [Simulator] category on the Property panel's [Debug Tool Settings] tab.
For details about the simulator's 1/O functions, see "B. |/O FUNCTIONS."
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To use sample projects with debug console functions, follow the procedure described below.

(1) Loading a sample project

From [Open Sample Project] on the Start panel of CS+, load sample project "RX610_Tutorial_DebugConsole" for

the E1/E20.

Remark

(2) Editing the low-level interface routine file (assembly language part) [Simulator]

For details about the "Start panel,”" see the separate edition, "CS+ Integrated Development Envi-
ronment User's Manual: Project Operation."

To execute stream 1/O in simulator mode, you need to edit the content of a file (lowlvl.src) for low-level interface

routines (assembly language part) to make it usable for a simulator.
Replace the contents of "lowlvl.src" with the following sample code for the simulator.

PARM:

I0 BUF:

.GLB _charput

.GLB _charget

.EQU 0Oh

.SECTION P, CODE
put

MOV.L #I0_ BUF,R2
MOV.B R1, [R2]
MOV.L #1220000h,R1
MOV.L #PARM, R3
MOV.L R2, [R3]
MOV.L R3,R2
MOV.L #SIM IO,R3
JSR R3

RTS

RTS

#1210000h,R1

#10_BUF,R2
#PARM, R3
R2, [R3]
R3,R2

#SIM IO, R3
R3
#10_BUF,R2
[R2],R1

.SECTION B,DATA,ALIGN=4

.BLKL
.SECTION
.BLKB
.END

1
B 1,DATA
1

(3) Selecting the debug tool to be used
To select or switch the debug tool, use the context menu shown by right clicking on the [Microcontroller type
Debug tool name (Debug Tool)] node on the Project Tree panel.

Remark

For the details of debug tool selection, see "2.3.1 Select the debug tool to use".

(4) Changing settings in the Property panel [Simulator]
When the simulator is to be used, the following settings must be made in the [Stream 1/0] [Simulator] category on
the [Debug Tool Settings] tab of the Property panel.
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Figure 2.192 [Stream 1/O] Category
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(a) [Select stream 1/0O mode]
To use files for the same low-level interface routines (assembly language part) as the emulator, specify [Emula-
tor mode]. (By default, [Simulator mode] is specified.)

(b) [Use stream I/O function]
This property is displayed only when [Simulator mode] is specified in the [Select stream 1/O mode] property.
If you intend to perform standard I/O or file 1/0O, select [Yes] (default selection: [No]).

(c) [Stream I/O address]
This property is displayed only when [Simulator mode] is specified in the [Select stream /O mode] property.
If you have replaced the low-level interface routines (assembly-language part) with the sample code for the sim-
ulator, enter "0" (default).

(5) Executing a download
Choose [Build & Download] from the [Debug] menu on the Main window. Then, when connected with the debug
tool, perform a build and a download (see "2.5.1 Execute downloading").

(6) Opening the Debug Console panel
Open the Debug Console panel.

(7) Executing the program
Execute the program (see "2.9 Execute Programs").

(8) Performing data I/0O on Debug Console panel
By executing the program, perform data I/O on the Debug Console panel.
This program reads 10 entries of data that have been entered from the keyboard onto the panel by the scanf func-
tion and then sorts the input data in ascending order. It then outputs data onto the panel using the printf function.

Debug Conzoke El
$%% Data Input $5% -
a[o]14

- The element names of the array "a" in which data is stored are output onto the panel by the printf function in the
main function.
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- When data is entered from the keyboard onto the panel, the data is read in by the scanf function in the main

function.

Diebug Console

5% Data Input $£%£%
a[0]=0

a[l]1=21468
a[2]=0088
a[3]=22117
a[4]=3428
a[5]=16227
a[&]=16045
a[7]=12741
al[8]=12122
al[2]=8410

##&% Bprting resalts #¥%
ald]=0

all]=3424
al2]=8410
a[3]=2284
al4]=12122
a[S]=1€04%
a[€]=16927
a[7]=12741
al8]=214¢€4
a[e]=22117%

%% Data Input 5%
al0]=

B

- The sorted data is output onto the panel by the printf function in the main function.

Remark If you disable the local echo back function in [Echo Back] selected from the Debug Console panel's
context menu, the character strings you have entered will not be displayed (local echo back will not

be performed.)
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2.21 About Input Value

This section describes consideration to take when inputting values in each panel and dialog box.

2.21.1 Input rule

Following is the rules for input to each panel and dialog box.

(1) Character set
Character sets that are allowed to input are as follows:

Table 2.26  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, Kaniji (include Chinese
characters) and 1-byte Katakana.

UTF-16 (Unicode) 2-byte alphabet, number, symbol, Hiragana, Katakana, Kaniji (include Chinese
characters) and 1-byte Katakana.

(2) Escape sequence
Escape sequences that are allowed to input are as follows:

Table 2.27  Escape Sequence List

Escape sequence Value Description
\O 0x00 null character
\a 0x07 Alert
\b 0x08 Backspace
\t 0x09 Horizontal tab
\n O0x0A New line
\V 0x0B Vertical tab
\f 0x0C Form feed
\r 0x0D Carriage return
\" 0x22 Double-quotation mark
\' 0x27 Single-quotation mark
\? O0x3F Question mark
handled as a question mark if ? is entered.
AR\ 0x5C Backslash
(3) Number

Notations allowed when entering numbers are as follows:
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Table 2.28  Notation List

Notation

Outline

Binary number

Starts with Ob and continues with the numbers from 0 to 1.
(Case insensitive for alphabets)

Octal number

Starts with 0 and continues with the numbers from O to 7.

Decimal number

Starts without 0 and continues with the numbers from 0 to 9.

Hexadecimal number

Starts 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.

(4) Expression and operator

Expression represents constants, CPU register name, 1/0O register name and symbols and those connected with

operators.

An expression comes in two types: an address expression and a watch-expression. The expression that requires
the address of a symbol is referred to as an address expression, and the one that requires the value of a symbol is
referred to as a watch-expression.

(@) An address expression and operators

With an address expression,

the address of a symbol is used to perform operations. Only when a CPU register

name is written, the value of the symbol is used to perform operations.

The basic input formats of ad

dress expressions are as follows:

Table 2.29  Basic Input Format of Address Expressions

Expression Description
C/C++ variable name Note 1No2 Address of a C/C++ variable
Expression [ExpressionNOte 3] Address of an array

Expression.Member name

Note 4

Address of a structure/union/class member

Expression->Member nameNote 4 Address of a structure/union/class member that is pointed to
Watch-expression.*Cast expression Address of the pointer to a member variable
Watch-expression->*Cast expression Address of the pointer to a member variable

CPU register name

Value of a CPU register

I/O register name

Address of an I/O register

Label nameN°®5 EQU sym
[immediate value]

bol nameN°® 3 | Address of a label, a value of an EQU symbol, and an immedi-
ate address

Integer constant Address
Note 1. It represents C89, C99 and C++ variables.
Note 2. If the register is assigned the value of a C variable, an error results.
Note 3. The expression that is input as an index to an array is parsed as a watch-expression.

Note 4. To specify am
(Example: vari

ember variable of base class, specify scope before a member name.
able.BaseClass::member)

Note 5. If a label name or EQU symbol name contains a "$," enclose the name in braces "{ }."
(Example: {$Label})

When you spe

cify the CPU register name "I", add ":REG" (e.g. I:REG) to distinguish it from the

keyword "I" that indicates an imaginary number.

From "Table 2.29 Basic Input Format of Address Expressions”, the following address expressions with operator

can be constructed.
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(b)

Table 2.30  Construction of Address Expressions with Operators

Expression Description
(Expression) Specifies the order in which operations are performed
-Expression Inverts sign
|Expression Logical negation
~Expression Bit inversion

Expression * ExpressionNote

Multiplication

Expression | ExpressionNote

Division

Expression % ExpressionN"te Remainder calculation
Expression + ExpressionN°t® Addition
Expression - ExpressionN°® Subtraction

Expression | Expression

Expression & Expression\°t® Bit-wise logical AND
Expression * ExpressionNOte Bit-wise logical exclusive OR
Note

Bit-wise logical (inclusive) OR

Note

Variables and functions can be combined by an operator only with variables, functions and inte-

ger constants. (Example: C variable name + /O register name)

Watch-expression and operator

With watch-expression, the value of a symbol is used to perform operations. Only when the value does not
exist, the address of the symbol is used to perform operations. (Example: main() + 1)
The basic input formats of watch-expressions are as follows:

Table 2.31

Basic Input Format of Watch-expressions

Expression

Description

C/C++ variable nameNote !

Value of a C/C++ variable

Expression[Expression]

Element values of an array

Expression.Member nameN°te 2

Member values of a structure/union/class

Expression->Member nameN°te 2

Member values of the structure/union/class pointed to by a
pointer

Watch-expression.*Cast expression

Value of a pointer to member variable

Watch-expression->*Cast expression

Value of a pointer to member variable

*Expression

Value of pointer variable

&Expression

Location address

CPU register name

Value of a CPU register

I/O register name

Value of an I/O register

Label nameN°® 3, EQU symbol nameN°te 3,
[immediate value]

Value of a label, value of an EQU symbol, value of an immedi-
ate address

Integer constant

Constant value of an integer

Floating constant

Constant value of a floating point

Character constant

Constant value of a character

Note 1.

It represents C89, C99 and C++ variables.
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Note 2.

To specify a member variable of base class, specify scope before a member name.

(Example: variable.BaseClass::member)

Note 3.

If a label name or EQU symbol name contains a "$," enclose the name in braces "{ }."
(Example: {$Label})

Any imaginary number must be multiplied by an uppercase "I" (e.g. 1.0 + 2.0*l). When you spec-
ify the CPU register name "I", add ":REG" (e.g. :REG) to distinguish it from the keyword "I" that
indicates an imaginary number.

From "Table 2.31 Basic Input Format of Watch-expressions", the following watch-expressions with operator
can be constructed. For the operators listed in the table below, the expression is parsed according to C lan-

guage specifications.

Table 2.32  Construction of Watch-expressions with Operators
Expression Description
(Expression) Specifies the order in which operations are performed
\Expression Logical negation
~Expression Bit inversion
Expression * ExpressionNt Multiplication
Expression | ExpressionNt Division

Expression % ExpressionNOte Remainder calculation
Expression + ExpressionN° Addition
Expression - ExpressionNo® Subtraction

Expression & ExpressionN°t®

Bit-wise logical AND

Expression * ExpressionN°®

Bit-wise logical exclusive OR

Expression | ExpressionN°t

Bit-wise logical (inclusive) OR

Note Variables and functions can be combined by an operator only with variables, functions and inte-

Caution 1.

Caution 2.

Caution 3.

Caution 4.

Caution 5.

[Conditions]

ger constants. (Example: C variable name + 1/O register name)

When two or more variables are defined with the same name in unnamed name spaces of different
source files, the Watch panel only shows the information on the first variable to be found.

After the member-variable pointer "mp1" defined in the program below is registered with the Watch panel
and Local Variables panel, the type of the pointer is indicated as "int *", not "int Foo::*".

class Foo {
int ml;
}i

int Foo::*mpl = &Foo::ml;

When a char-type one-dimensional array is assigned to multiple locations in registers or memory as
shown below, no character string will be displayed in the value column of the Watch panel or Local Vari-
ables panel even after the array "array" has been registered with the panel.

char array[5] = "ABCD";

When the selection for [Scope] in the Local Variables panel is not [Current], the values of variables
assigned to registers are not displayed correctly. Editing these values is also not possible.

When a defined variable satisfies both of the conditions given below, the Watch panel and Local Vari-
ables panel indicate the location of the entire variable rather than the location of its member variables.

<1> The variable is assigned to two or more addresses or registers (i.e. two or more addresses or registers are
displayed in the address column).

<2> A structure-, class-, array-, or union-type member is defined in the variable.
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[Example]

struct Mem {
long m base;
}i
struct Sample ({
long m a;
struct Mem m b; <- Condition <2>

b

main () {
struct Sample obj;

Display in the Watch and Local Variables panels:

"obj" - { RL:REG, R2:REG } (struct Sample)
Lma 0x00000000 { R1L:REG } (long)
Lmb - { RL:REG, R2:REG } (struct Base)
L m base 0x00000000 { R2:REG } (long)

Caution 6. When a variable is cast to another type in the Watch panel, casting of the variable is C-style.
For this reason, the result of casting a class using virtual inheritance to its base class is not the same as
the result of the cast within the program.

class AAA [
int m aaa;

} obja;

class BBB : public AAA { //BBB inherits AAA.
int m bbb;

} objB;

class CCC { //CCC does not inherit AAA.
int m_ccc;
} objC

class AAA* pa = objA;
class BBB* pb = objB;
class CCC* pc objC;

" (AAA*)pa" Usable

" (BBB*)pb" Usable

" (AAA*)pb" Usable

" (CCC*)pc" Usable

" (AAA*)pc" Not usable because pc is considered to point to the top address
of AAA.

Image of the cast in a program: (AAA*) ((void*)pc)

Caution 7. In case of a variable with the size beyond 0x10000, Value, Style and Address indicate "?" in the Watch
panel.

2.21.2 Symbol name completion function

This function helps users input data by selecting one of the listed symbol names that exist in the program, when specify-
ing 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 cur-
rently being operated, then the list of symbol names will disappear (the symbol name completion will not be performed).
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Caution 1.  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.

Caution 2.  Optimization by the compiler may convert the type of a function parameter to be different from that
defined in the program (e.g. func (class Foo obj); -> func (class Foo *obj);). If this is the case, the symbol

name completion provides the function names after optimization.

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 2.193 Symbol Name Completion Function
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2.21.3 Icons for invalid input

In some of the dialogs provided by CS+, the g icon will appear at a point where incorrect characters are entered as a

warning sign.

Remark Placing the cursor over the a icon will pop up the information that indicates the characters to be
entered.
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2.22 Differences between the Microcontroller and the Emulator

For differences between the microcontroller and the emulator, see "E1/E20/E2 Emulator, E2 Emulator Lite Additional
Document for User’s Manual (Notes on Connection of RX)".
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2.23 Other Notes on Usage [E1] [E20] [EZ Emulator]

For other notes on usage, see "E1/E20/E2 Emulator, E2 Emulator Lite Additional Document for User’s Manual (Notes
on Connection of RX)".
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A. WINDOW REFERENCE

This appendix describes in detail the windows, panels and dialog boxes used when debugging with CS+.

A.1 Description

The table below lists the windows, panels and dialog boxes associated with debugging.

Table A.1

List of Window, Panel and Dialog Box

Window, panel and dialog-box names

Functional description

Main window

Controls program execution and opens each panel.

Project Tree panel

Selects the debug tool to be used.

Property panel

Displays detailed information on a debug tool selected on the Project
Tree panel and changes settings.

Memory panel

Displays memory values and changes values.

Disassemble panel

Displays disassembled result of memory values and performs line
assembly and instruction-level debugging.

CPU Register panel

Displays contents of CPU registers (program and system registers)
and changes values.

IOR panel

Displays contents of I/O registers and changes values.

Local Variables panel

Displays contents of local variables and changes values.

Watch panel

Displays contents of registered watch-expressions and changes val-
ues.

Call Stack panel

Displays information on call stack used in function calls.

Trace panel

Displays trace data acquired from the debug tool.

Events panel

Displays detailed information on set events, chooses to enable or dis-
able events, and deletes events.

Output panel

Displays messages output by the build tool, debug tool or each plug-in,
or displays result of global search performed in Find and Replace dia-
log box.

Debug Console panel

Performs standard 1/O.

Memory Mapping dialog box

Sets memory mapping.

Download Files dialog box

Selects a file to be downloaded and sets download condition.

Action Events dialog box

Sets action events.

Column Number Settings dialog box

Sets the number of view columns of memory values on the Memory
panel.

Address Offset Settings dialog box

Sets an offset value for the address display on the Memory panel.

Memory Initialize dialog box

Initializes memory.

Memory Search dialog box

Searches memory.

Print Address Range Settings dialog box

Sets a print range on the Disassemble panel.

Trace Search dialog box

Searches for trace data.

Combination Condition dialog box [E1]
[E20] [EZ Emulator]

Displays the conditions for event combination and modifies the set-
tings.
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Window, panel and dialog-box names

Functional description

Detailed Settings of Timer Measurement
dialog box [E1] [E20] [EZ Emulator]

Displays the detailed information on timer events and modifies the set-
tings.

Detailed Settings of Execution Events dia-
log box

Displays the detailed information on execution-related events and
modifies the settings.

Detailed Settings of Access Events dialog
box

Displays the detailed information on access-related events and modi-
fies the settings.

Detailed Settings of Interrupt Events dialog
box [Simulator]

Displays the detailed information on interrupt events and modifies the
settings.

Port Setting dialog box

Sets COM port in the Debug Console panel.

Scroll Range Settings dialog box

Sets a scroll range on the Memory panel/Disassemble panel.

Go to the Location dialog box

Moves the caret to a specified position.

Data Save dialog box

Saves displayed content of each panel and upload data.

Functions and Variables Access Table
panel

Displays the functions that access variables in the form of an orthogo-
nal table.

Measuring Current Consumption panel [E2]

This panel is central to the functionality of the solution for measuring
current consumption.

Current Consumption Measurement Condi-
tion Setting dialog box [E2]

This dialog box is used to set measurement conditions in the Measur-
ing Current Consumption panel [E2].

Current Consumption Measurement Trigger
Condition Setting dialog box [E2]

This dialog box is used to set trigger conditions in the Measuring Cur-
rent Consumption panel [E2].

Current Consumption Measurement Search
dialog box [E2]

This dialog box is used to specify and search the detailed conditions in
the Measuring Current Consumption panel [E2].

Save Current Values dialog box [E2]

This dialog box is used to save the values for current in the Measuring
Current Consumption panel [E2].
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Main window

This is the first window that opens when you launch CS+.
When debugging a program, use this window to control program execution and opening of each panel.

Figure A1 Main Window

3 Tunarial - 5+ for O - Properiyl [ERS=E
(1)—[ Fiw Ecit Wew Project Gukl Qebog Tocl Window Hels
8 Sort | LHOE A0 0 S N o5 Gh & & - 77 Ef DefacitBuid x|
3 = s -
(2) = At G -_,.r\,u_}-,"'\ TR R e e R _)
Progot Tree L _'[Tl\.h'i.l.-: jl:l‘:-: _"I'r\-nq:'p-: [ Proparty =AFS
B o & FETUTAS) Prozaty [&] [=]]+
3 Tuiesial (Projecr) « imternal ROMFAM
1 REFRILINFR (Microcansa e e o g S0 e LT
_,-H.:'i ELOT&GE) [Debesg Taod] Sizw o DatmFlna b rramsary{FKoyvies
= [H Rk # Clock )
c | i Ear dock xosros EAlE
:j — Han dock frecuency]Mba] 12 5000
£] Operating rsguancy{k] 25 0000
eI &izw charging of B clock sosrca on mTang ivrad Feah Tarmoey R
:jm # Consection with Emlelor L
E| Tuitaprialc
(3) E] ecktblc Inieraal ROMFAM
5| idsfineh
Ij sarich . Comnect Soblimgs ¢ Detug Tosl Sefrgs ¢ Cowdoes Mo Setings I'h:kTrllllﬂmE-tHlp_I.' )
5 — e I e e T T
£ typedefineh e ot AT
& vecth 7
& | saric
A re—— 5
| | i =
| | F ) L] i -;5 b =1 2] +H P Fi? i
@ Wl DECOHKECT

This section describes the following.
- [How to open]

- [Description of each area]

[How to open]

- Select Windows [Start] >> [Programs] >> [Renesas Electronics CS+] >> [CS+ for CC (RL78,RX,RH850)].

Remark In Windows 8.1, select [CS+ for CC (RL78,RX,RH850)] on the start screen.
In Windows 10, select Windows [Start] menu >> [All apps] >> [Renesas Electronics CS+] >> [CS+ for CC
(RL78,RX,RH850)].

[Description of each area]

(1) Menu bar
The debug-related menu items are described below.

Remark The items drawn from each menu can be customized using the User Settings dialog box.

(a) [View]
Each item on [View] menu and their functionality are as follows (default).

Watch Shows the following cascaded menu to open the Watch panel.
However, this item is disabled when CS+ is disconnected from the debug tool.
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(b)

Watch1 Opens the Watch panel (Watch1).
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.
However, this item is disabled when CS+ is disconnected from the debug tool.

Call Stack Opens the Call Stack panel.
However, this item is disabled when CS+ is disconnected from the debug tool.
Memory Shows the following cascaded menu to open the Memory panel.
However, this item is disabled when CS+ is disconnected from the debug tool.
Memory1 Opens the Memory panel (Memory1).
Memory2 Opens the Memory panel (Memory?2).
Memory3 Opens the Memory panel (Memory3).
Memory4 Opens the Memory panel (Memory4).
IOR Opens the IOR panel.

However, this item is disabled when CS+ is disconnected from the debug tool.

CPU Register

Opens the CPU Register panel.
However, this item is disabled when CS+ is disconnected from the debug tool.

Trace Opens the Trace panel.
However, this item is disabled when CS+ is disconnected from the debug tool.
Disassemble Shows the following cascaded menu to open the Disassemble panel.

However, this item is disabled when CS+ is disconnected from the debug tool.

Disassemble1

Opens the Disassemble panel (Disassemble1).

Disassemble2

Opens the Disassemble panel (Disassemble2).

Disassemble3

Opens the Disassemble panel (Disassemble3).

Disassemble4

Opens the Disassemble panel (Disassemble4).

Event

Opens the Events panel.
However, this item is disabled when CS+ is disconnected from the debug tool.

Debug Console

Opens the Debug Console panel.
However, this item is disabled when CS+ is disconnected from the debug tool.

Show Current PC
Location

Displays the current PC position (PC register value) on the Editor panel.
However, this item is disabled when CS+ is disconnected from the debug tool.

Back to Last Cursor
Position

Moves the caret back to where it was before it jumped to a defined place (see
"2.6.2.4 Moving to a symbol definition part").

Forward to Next Cursor
Position

Moves the caret back to where it was before [Back to Last Cursor Position] was
executed.

Tag Jump If, on Editor panel or Output panel, there is file name or line/column information on
the line at which the caret exists, this menu causes a jump to the relevant line/col-
umn in the relevant file.

[Debug]

Each item of the [Debug] menu and their functionality are as follows (default).
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Download Downloads a specified file to the debug tool currently selected in the active project.
If CS+ is disconnected from the debug tool at this time, it is automatically con-
nected to the debug tool before a download is executed.

This item is disabled during program execution/build (not including rapid build) exe-
cution.

Build & Download Builds a project and executes a download to the debug tool currently selected in
the active project after the build is complete.

If CS+ is disconnected from the debug tool at this time, it is automatically con-
nected to the debug tool before a download is executed.

This item is disabled during program execution/build (not including rapid build) exe-
cution.

When the rebuild has failed, download will not be executed.

Rebuild & Download Rebuilds a project and executes a download to the debug tool currently selected in
the active project after the rebuild is complete. If CS+ is disconnected from the
debug tool at this time, it is automatically connected to the debug tool before a
download is executed.

This item is disabled during program execution/build (not including rapid build) exe-
cution.

When the rebuild 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 disabled while connected to the debug tool, during build (not including
rapid build) execution or if the version of compiler being used is not supported by

CS+.
Hot Plug-in Hot-plugs in to the debug tool currently selected in the active project in order to
[E1(JTAG)] debug the target system currently under execution (see Section "2.4.3 Connect the
[E20(JTAG)] debug tool to CS+ using hot plug-in [E1(JTAG)] [E20(JTAG)]").

However, if already connected with the debug tool, this item is disabled.

Upload... Opens the Data Save dialog box to save memory contents to a file.
However, this item is disabled during program execution, when build (not including
rapid build) is under execution, or when disconnected from the debug tool.

Disconnect from Terminates communication with the currently connected debug tool.
Debug Tool However, this item is disabled when build (not including rapid build) is under execu-
tion or when already disconnected from the debug tool.

Using Debug Tool The following cascade menus are displayed to select the debug tool to use.
Note that the debug tools displayed in this menu differ depending on the microcon-
troller selected in the project.

RX E2 Uses E2 as the debug tool.
RX E2 Lite Uses E2 Lite as the debug tool.
RX E1(Serial) Uses E1 in Serial communication mode as the debug tool.
RX E1(JTAG) Uses E1 in JTAG communication mode as the debug tool.
RX E20(Serial) Uses E20 in Serial communication mode as the debug tool.
RX E20(JTAG) Uses E20 in JTAG communication mode as the debug tool.
RX EZ Emulator Uses EZ Emulator as the debug tool.
RX Simulator Uses Simulator as the debug tool.

Stop Forcibly halts the currently executed program.

However, this item is disabled when the program is already halted or disconnected
from the debug tool.
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Go Runs the program from the current PC position and when the condition for a set
break event holds true, stops the program under execution.

However, this item is disabled during program execution, when build (not including
rapid build) is under execution, or when disconnected from the debug tool.

Ignore break and go Runs the program from the current PC position and continues running it ignoring
the break and action events set.

However, this item is disabled during program execution, when build (not including
rapid build) is under execution, or when disconnected from the debug tool.

Note 5t a time,

Step In Runs the program from the current PC position by executing one step
updating the content of each panel.

For a function call, the program stops at the beginning of a called function.
However, this item is disabled during program execution, when build (not including

rapid build) is under execution, or when disconnected from the debug tool.

Note at 3 time,

Step Over Runs the program from the current PC position by executing one step
updating the content of each panel.

For a function call by a jump to subroutine instruction, all of the source lines or
instructions in that function are executed successively in one step until a place is
reached at which control returns from the function (step execution will continue until
the same nest is formed as when a jump to subroutine instruction has been exe-
cuted).

For other than a jump to subroutine instruction, the same operation as [Step In] is
selected is performed.

However, this item is disabled during program execution, when build (not including

rapid build) is under execution, or when disconnected from the debug tool.

Return Out Runs the program until control returns from the currently executed function (until
control returns to the calling function)Nete.

However, this item is disabled during program execution, when build (not including
rapid build) is under execution, or when disconnected from the debug tool.

CPU Reset Resets the CPU (program is not executed).
However, this item is disabled when build (not including rapid build) is under execu-
tion or when disconnected from the debug tool.

Restart Resets the CPU once and then starts running the program from the reset address.
However, this item is disabled when build (not including rapid build) is under execu-
tion or when disconnected from the debug tool.

Rewind debug tool Rewinds the debug tool to the last state that was automatically saved.

state Note that the data to be rewound is limited to memory and register values that can
be read or written.

To use this debugging function, it has to be set so in the Option dialog box.

Save debug tool state | The following menus are relevant to saving and restoring of the state of the debug
tool.

Note that the data to be saved is limited to memory and register values that can be
read or written.

Restore debug tool Restores the state of the debug tool from the n-th data file.
state n
Save debug tool Saves the current state of the debug tool in a file as the n-th data.
state n
Note Step execution can be performed either at the source level or at the instruction level.

For details, see Section "2.9.3 Execute programs in steps".

(2) Debug toolbar
The debug toolbar comprises buttons each representing a command for controlling program execution.
Each button and their functionality are as follows (default).

Remark 1. The buttons in each toolbar can be customized using the User Settings dialog box. Also, this same
dialog box can be used to create a new toolbar.
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Remark 2. Right-clicking on the toolbar displays a context menu, which allows selection of a group to be dis-
played in or hidden from the toolbar.

?J'_. Builds a project and, after building, downloads the file to the active project's debug tool.

If CS+ is disconnected from the debug tool at this time, it is automatically connected to the debug
tool before a download is executed.

However, if a build fails, no download is executed.

This is the same as selecting [Build and download to the debug tool] from the [Debug] menu.

Downloads a specified file to the active project's debug tool.

If CS+ is disconnected from the debug tool at this time, it is automatically connected to the debug
tool before a download is executed.

However, this item is disabled during program execution/build (not including rapid build) execu-
tion.

This is the same as selecting [Download] from the [Debug] menu.

Resets the CPU (program is not executed).

However, this item is disabled when build (not including rapid build) is under execution or when
disconnected from the debug tool.

This is the same as selecting [CPU Reset] from the [Debug] menu.

Forcibly halts the currently executed program.

However, this item is disabled when the program is already halted or disconnected from the
debug tool.

This is the same as selecting [Stop] from the [Debug] menu.

Runs the program from the current PC position and when the condition for a set break event
holds true, stops the program under execution.

However, this item is disabled during program execution, when build (not including rapid build) is
under execution, or when disconnected from the debug tool.

This is the same as selecting [Go] from the [Debug] menu.

Runs the program from the current PC position and continues running it ignoring the break and
action events set.

However, this item is disabled during program execution, when build (not including rapid build) is
under execution, or when disconnected from the debug tool.

This is the same as selecting [Ignore break and go] from the [Debug] menu.

Resets the CPU once and then starts running the program from the reset address.

However, this item is disabled when build (not including rapid build) is under execution or when
disconnected from the debug tool.

This is the same as selecting [Restart] from the [Debug] menu.

Runs the program from the current PC position by executing one stepN°te

content of each panel (Step In execution).

For a function call, the program stops at the beginning of the called function.

However, this item is disabled during program execution, when build (not including rapid build) is
under execution, or when disconnected from the debug tool.

This is the same as selecting [Step In] from the [Debug] menu.

at a time, updating the

L= Runs the program from the current PC position by executing one stepNote

content of each panel (step-over execution).

For a function call by a jump to subroutine instruction, all of the source lines or instructions in that
function are executed successively in one step until a place is reached at which control returns
from the function (step execution will continue until the same nest is formed as when a jump to
subroutine instruction has been executed).

For other than a jump to subroutine instruction, the same operation as the E button is clicked is
performed.

However, this item is disabled during program execution, when build (not including rapid build) is
under execution, or when disconnected from the debug tool.

This is the same as selecting [Step Over] from the [Debug] menu.

at a time, updating the
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e Runs the program until control returns from the currently executed function (until control returns
to the calling function)N°® (Return Out execution).

However, this item is disabled during program execution, For other than a jump to subroutine
instruction, the same operation as the when build (not including rapid build) is under execution,
or when disconnected from the debug tool.

This is the same as selecting [Return Out] from the [Debug] menu.

Terminates communication with the currently connected debug tool.

However, this item is disabled when build (not including rapid build) is under execution or when
already disconnected from the debug tool.

This is the same as selecting [Disconnect from Debug Tool] from the [Debug] menu.

Note Step execution can be performed either at the source level or at the instruction level.
For details, see Section "2.9.3 Execute programs in steps".

(3) Panel display area
This area displays various panels available.
For details about displayed contents, see the section in which the relevant panel is described.

(4) Status bar
The status bar displays the information shown below.

Figure A.2  Status Bar
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(a) Status message
Displays the following messages.
- Simple description of a selected menu item
- Message to notify that a value input in the panel/dialog is invalid
- Message to notify that the character string specified in the Find and Replace dialog box could not be found
- Message to identify the cause of program break (see Section "2.10 Stop Programs (Break)")

(b) Focus panel status information
Displays status information on the currently focused panel (e.g., information about caret position or overwrite/
insertion mode).
However, this status is hidden for panels that do not have status information.

(c) Execution status
Shows the current execution status of a program using the following icons and character strings.
However, this status is hidden when CS+ is disconnected from the debug tool.

Program status Displayed Content
Under execution | = |RUN
Now halted |'m |BREAK
Step execution in progress | ﬁ |STEP

(d) CPU status [E1(JTAG)][E20(JTAG)]
Displays the current CPU status of the debug tool.
If the CPU is in several different status at the same time, each status is shown separated by "&".
However, this status is hidden when CS+ is disconnected from the debug tool.
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Debug Tool Displayed Con- CPU Status
tent

E1(JTAG) Reset Reset state

E20(JTAG)
Pow Off Target not supplied with power
Sleep Now in sleep mode
Standby Now in standby mode

Remark Nothing is displayed here when the CPU is in status other than those listed above.

(e) Current PC position
Displays a hexadecimal value representing the current PC position.
Clicking this area moves the caret to the current PC position on the Editor panel.
Note that the content displayed during program execution changes according to settings in the [Register] cate-
gory on the Property panel's [Debug Tool Settings] tab, as follows:

Program state State of [PC display during the Displayed content
execution] property
While halted - Current PC position
During execution | Yes Current PC position at update intervals set in [Display

ote 1

update interval for PC[ms]] property N

No “Running®

Placing the cursor over this area will pop up the following information.

- Current PC: Ox current PC value (source name # number of lines Note 2)

However, this status is hidden when CS+ is disconnected from the debug tool.

Note 1. [RX100 Series]
PC values are hidden because these microcontrollers do not support display of the PC value in
the status bar during program execution.

Note 2. If this information cannot be obtained, it is substituted for by "Symbol name + Offset value".

(f)  Connection status with the debug tool
Shows the current status of connection with the debug tool using the following icons and character strings.

Connection Status Displayed content
Currently connected =3 Debug tool name
Currently disconnected _E{I_. DISCONNECT

(g) Run-Break timer result
Displays the results of measurements by the Run-Break timer (see Section "2.14.2 Measuring execution time
from start to stop"). The display unit is determined by the measurement results.
However, this status is hidden when CS+ is disconnected from the debug tool.

Status Displayed content
No measurements mode Not measured
Measurement in progress Measuring
When overflowed OVERFLOW
Remark When the EZ Emulator is in use, the status shown in the status bar is always “Not measured”

because the EZ Emulator does not support the Run-Break timer function.

(h) Debug tool status
Displays the current status of each function of the debug tool using the following icons.
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However, this status is hidden when CS+ is disconnected from the debug tool.

Groups]]

Function In operation Not in operation Disable
(Enable)
Trace "_f:.;— '.i’:.-r
Timer m .":r} )
Coverage [Simulator][[E20 &3‘3‘ .jjj

[RX71M, RX66x, RX65X,
RX64M, RX66T, RX671,
RX72T, RX72M, and RX72N

Caution 1.

Caution 2.

Caution 3.

[E1] [E20] [EZ Emulator]
The trace function does not go to a "Disable" state even when you click the subject icon.

[E20(JTAG)]
When you click the icon of the trace function, the contents set in the [Usage of trace function]

property in the [Trace] category on the Property panel’'s [Debug Tool Settings] tab is toggled
between Trace and Real-time RAM monitor.

[Simulator]

When the program is halted, you can click the subject icons of the trace and coverage functions
to change their "Enable" or "Disable" state.

Also, the set contents of the following properties on Property panel’s [Debug Tool Settings] tab
toggle between Yes and No.

- [Use trace function] property in the [Trace] category

- [Use coverage function] property in the [Coverage] [Simulator] category
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Project Tree panel

This panel shows the constituent elements of the project (e.g., microcontroller, build tool, and debug tool) in tree form.
Note that the debug tools used are selected or switched from one to another on this panel.

Figure A.3  Project Tree Panel
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This section describes the following.
- [How to open]
- [Description of each areal

- [Context menu]

[How to open]

- Choose [Project Tree] from the [View] menu.

[Description of each area]

(1) Project tree area
This area displays the project's constituent elements in tree form at the following nodes.

Node Description

Microcontroller type Debug tool name (debug - Microcontroller type
tool) Shows the type name of a selected microcontroller (RX).

- Debug tool name
Shows the debug tool name used in the project (E2, E2
Lite, E1(Serial), E1(JTAG), E20(Serial), E20(JTAG), EZ
Emulator, or Simulator).
When a new project is created, "Simulator” is set.

R20UT5060EJ0100 Rev.1.00 RENESAS Page 222 of 424
Nov 01, 2021



CS+V8.07.00 A. WINDOW REFERENCE

When a node is selected, its detailed information (properties) is displayed on the Property panel allowing the set-
tings on it to be changed. (If this panel is not open yet, double-click a node to open it.)

[Context menu]

Using Debug Tool Shows a cascaded menu to select the debug tool used.

Note that the debug tools displayed here differ with the microcontroller type
selected for the project (see "Table 2.1 Relationship between Types of Micro-
controller and Connectable Debug Tools").

Microcontroller type E2 Uses E2.
Microcontroller type E2 Lite Uses E2 Lite.
Microcontroller type E1(Serial) Uses E1 in serial communication mode.

Microcontroller type E1(JTAG) Uses E1 in JTAG communication mode.

Microcontroller type E20(Serial) Uses E20 in serial communication mode.

Microcontroller type E20(JTAG) Uses E20 in JTAG communication mode.

Microcontroller type EZ Emulator | Uses EZ Emulator.

Microcontroller type Simulator Uses the simulator.
Property Displays the properties of the selected debug tool on the Property panel.
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Property panel

This panel displays per-category detailed information about a debug tool selected on the Project Tree panel and
changes the setting made in it.

Figure A4  Property Panel (Example When E20(JTAG) is Selected)
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This section describes the following.

- [How to open]

- [Description of each area]

- [[Edit] menu (Property Panel-Only Items)]

- [Context menu]

[How to open]

- On the Project Tree panel, select the [Microcontroller type Debug tool name (Debug Tool)] node that you use, and
then choose [Property] from the [View] menu or select it on the context menu.

- On the Project Tree panel, double-click the [Microcontroller type Debug tool name (Debug Tool)] node that you use.

Remark If this panel is already open, detailed information on a selected debug tool is displayed on it when you
select the [Microcontroller type Debug tool name (Debug Tool)] node that you use on the Project Tree
panel.
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[Description of each area]

(1) Subject name area
This area displays the name of a debug tool that is selected on the Project Tree panel.

(2) Detailed information display/change area
This area displays detailed information on a debug tool selected on the Project Tree panel in list form classified by
category, allowing you to change settings directly.
The [Z] mark denotes that all property items included in the category concerned are expanded. The mark
denotes that the property items in the category are collapsed. The display can be switched between expanded
and collapsed views by clicking either of these marks or by double-clicking a category name.
Note that the mark displayed in each property item setting column denotes that the text box marked with it
is used exclusively for hexadecimal input.
For details about the displayed contents of categories and those of property items included therein, and on how to
set them, see the section in which the relevant tab is described.

(3) Tab selection area
Each time you select a tab in this area, the category for which detailed information is displayed changes from one
to another.
The following tabs are accommodated on this panel. (For details about the displayed contents on each tab, and on
how to set them, see the section in which the relevant tab is described.)

- [Connect Settings] tab
- [Debug Tool Settings] tab
- [Download File Settings] tab

- [Hook Transaction Settings] tab

[[Edit] menu (Property Panel-Only Items)]

Undo Cancels the editing work on a property value that you've done immediately before.

Cut Cuts a selected character string and moves it to the clipboard, if you use this menu while
editing a property value.

Copy Copies the character string of a selected property value to the clipboard.

Paste Inserts the content of the clipboard into place, if you use this menu while editing a property
value.

Delete Deletes a selected character string, if you use this menu while editing a property value.

Select All Selects the whole character string representing the value of a selected property, if you use

this menu while editing a property value.

[Context menu]

[Except when editing a character string]

Reset to Default Reverts the set value of a selected property item to the default.

Reset All to Default Reverts all set values on the currently selected tab to the default.

[When editing a character string]

Undo Cancels the editing work on a property value that you've done immediately before.

Cut Cuts a selected character string and moves it to the clipboard, if you use this menu while
editing a property value.

Copy Copies the character string of a selected property value to the clipboard.
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Paste Inserts the content of the clipboard into place, if you use this menu while editing a property
value.

Delete Deletes a selected character string, if you use this menu while editing a property value.

Select All Selects the whole character string representing the value of a selected property, if you use
this menu while editing a property value.
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[Connect Settings] tab

The [Connect Settings] tab displays detailed information for each category shown below and changes settings made on
it.

(1) [Internal ROM/RAM]

(2) [Endian] [Simulator]

(3) [Clock]

(4) [Connection with Emulator] [E1] [E20]

(5) [Connection with Target Board] [E1] [E20] [EZ Emulator]
(6) [E2 Expansion Interface] [E2]

(7) [Flash] [E1] [E20] [EZ Emulator]

(8) [Operating Modes of CPU] [E1] [E20] [EZ Emulator]

(9) [External Flash] [E1] [E20]

(10) [Peripheral Function Simulation] [Simulator]

[Description of each category]

(1) [Internal ROM/RAM]
Displays detailed information on internal ROM/RAM.

Size of internal Displays the internal ROM size of a selected microcontroller.
ROM[Kbytes] —
Default - For products with internal ROM
Internal ROM size of a selected microcontroller
- For ROM-less products
0
How to Not changeable
change
Size of internal Displays the internal RAM size of a selected microcontroller.
RAM[Kbytes]
Default Internal RAM size of a selected microcontroller
How to Not changeable
change
Size of DataFlash Displays the size of the data flash memory area of a selected microcontroller.
memory[Kbytes] - -
[E1] [E20] [EZ Default Data flash memory size of a selected microcontroller
Emulator] How to Not changeable
change

(2) [Endian] [Simulator]
Displays detailed information on CPU endian and modifies its settings.

Endian of CPU Displays the microcontroller's endian.
The endian information set in properties of the build tool is acquired for display here.

Default Little-endian data
How to - For the build & debug tool
change Not changeable

- For the debug tool only
By selecting from the drop-down list
However, changeable only when disconnected from the debug tool

Specifiable - One of the following as selected from the drop-down list:
value Little-endian data or Big-endian data

(3) [Clock]
This category displays detailed information on clock and changes clock settings.
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(4)

Main clock source
[E1] [E20] [EZ
Emulator]

- For products with internal HOCO

Specify the

main clock from the EXTAL frequency and internal HOCO.

- For products without internal HOCO
Displays EXTAL frequency as the main clock.

Default EXTAL

How to By selecting from the drop-down list

change However, changeable only when disconnected from the debug tool
Specifiable | EXTAL Main clock operates as EXTAL frequency.
value HOCO Main clock operates as internal HOCO.

Main clock fre-

Specify EXTAL frequency in MHz units.

quency[MHZz] Note that this property is enabled only when [EXTAL] is specified in the [Main clock
[E1][E20] [EZ source [E1] [E20] [EZ Emulator]] property.
Emulator]
Default Blank
How to By entering directly from the keyboard
change However, changeable only when disconnected from the debug tool
Specifiable | 0.0001 to 99.9999 (in MHz)
value
Operating fre- Specify the Operating frequency (ICLK) in MHz units.
quency[MHZz]
[E1][E20] [EZ Default Blank
Emulator] How to By entering directly from the keyboard
change
Specifiable | 0.0001 to 999.999 (in MHz)
value

Allow to change the
clock source on writ-

Specify whether or not to allow manipulation of the main clock source by debugger when

internal flash

memory is rewritten.

ing internal flash

memory Default No
Eﬂ l[EtZO] [EZ How to By selecting from the drop-down list
mulator] change However, changeable only when disconnected from the debug tool
Specifiable | Yes Manipulation of the main clock source is allowed.
value
No Manipulation of the main clock source is not
allowed.
System clock (ICLK) | Specify the CPU's operating clock frequency.
frequency[MHz] X
[Simulator] Default Depends on the selected microcontroller
How to By entering directly from the keyboard
change However, changeable only when disconnected from the debug tool
Specifiable | An integer in the range 1 to 1,000. (in MHz)
value

[Connection with Emulator] [E1] [E20]
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Emulator serial No.

Select the serial No. of the emulator to be connected.Note

Default Blank

How to By selecting from the drop-down list

change However, changeable only when disconnected from the debug tool
Specifiable | Depends on the emulator used.

value

Note

When E1(JTAG) or E1(Serial) is selected in the debug tool used, serial Nos. of E1 emulator are
enumerated. Similarly, when E20(Serial) or E20(JTAG) is selected, serial Nos. of E20 emulator are
enumerated.
If an attempt is made to connect the emulator when this category is blank, the serial number of the
emulator that is found first by search will be automatically selected and connection is made. The

serial number of the emulator that is automatically selected in such a case will not be saved in the
project information.

(5) [Connection with Target Board] [E1] [E20] [EZ Emulator]
This category displays detailed information on a state of connection with the target board and changes connection

settings.

User Vcc[V]
[EZ Emulator]

Specify the value of the microcontroller’s operating voltage that is actually supplied to
the user board.

Default Blank

How to By entering directly from the keyboard

change However, changeable only when disconnected from the debug tool.
Specifiable | 0.0001 to 9.9999 (in V)

value

Power target from
the emulator (MAX
200mA) [E1] [E20]

Specify whether power is supplied from E1 to the target system.
The E20 does not support the power supply function. Therefore, the displayed property

value is [NO].
Default No
How to - For [E1]
change By selecting from the drop-down list
However, changeable only when disconnected from the debug tool
- For [E20]
Not changeable
Specifiable | Yes Power is supplied.
value
No Power is not supplied.

[E2]

Interface for supply-

Select the interface for supplying the power to the target board from the emulator.

ing the power

Default USER I/F

Modifying Select from the drop-down list.

Available USER I/F Uses the user interface.
values

E2 expansion I/F Uses the E2 expansion interface.
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Supply voltage Specify the voltage supplied from E1 to the target board.
[E1] Note that this property is displayed only when you selected [Yes] in the [Power target
from the emulator (MAX 200mA) [E1] [E20]] property.
Default 3.3v
How to - [E1][EZ2 Lite]
change By selecting from the drop-down list.
However, changeable only when disconnected from the debug tool.
- [E2]

Select from the drop-down list or directly enter from the keyboard.

Specifiable - [E1]
value One of the following as selected from the drop-down list: Nt
3.3V, 5.0V

- [E2 Lite]
3.3V

- [E2]
Directly enter the numbers ranged below
1.8 t0 5.0 (unit: V)

Communication Displays the communication method to be connected when communication between the
method emulator and the CPU on target system is performed.
Default - [E1(JTAG)] [E20(JTAG)]
JTAG
- [E1(Serial)] [E20(Serial)] [EZ Emulator]
FINE
- [E2 Lite][E2]
JTAG
How to - [E1] [E20] [EZ Emulator]
change Not changeable

- [E2 Lite][E2]
Not changeable or by selecting from the drop-down list
Whether this property can be changed differs with the type of the
selected microcontroller and the communication method. See "2.2.1
Confirm the connection to a host machine" for the relationship between
types of the microcontroller and the communication method.

Specifiable - [E2 Lite][E2]
value JTAG, FINE
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JTAG clock [MHZ]
[E1(JTAG)]
[E20(JTAG)]

Specify JTAG communication speed between the emulator and the CPU on target sys-
tem.

Note that this property is displayed only when [JTAG] is specified in the [Communication
method] property.

Default - [E1(JTAG)] [E20(JTAG)]
16.5
- [E2 Lite]
6.00
- [E2]
16.5
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable - One of the following as selected from the drop-down list:
value - [E1(JTAG)] [E20(JTAG)]
16.5, 12.38, 6.188, 3.094, 1.547
- [E2 Lite]
6.00, 3.00, 1.50
- [E2]
16.5, 12.5, 6.25, 3.125, 1.562

FINE baud rate[bps]

Specify FINE communication speed between the emulator and the CPU on target sys-

[E1(Serial)] tem.
[E20(Serial)] [EZ Note that this property is displayed only when [FINE] is specified in the [Communication
Emulator] method] property.
Default - [E1(Serial)] [E20(Serial)][E2]
2000000
- [EZ Emulator]
1000000
- [E2 Lite]
1500000
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable - One of the following as selected from the drop-down list:
value - [E1(Serial)] [E20(Serial)][E2]
2000000, 750000, 500000, 250000
- [EZ Emulator]
1000000, 500000, 250000
- [E2 Lite]
1500000, 750000, 500000, 250000
Note The specifiable voltage value differs with each selected microcontroller.

(6) [E2 Expansion Interface] [E2]
The detailed information on the E2 expansion interface is displayed and its configuration can be changed.
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)

Interface for supply-
ing the power
[E2]

Select whether to use the E2 expansion interface.

Default No use

Modifying | Select from the drop-down list.

Available | No use Does not use the E2 expansion interface.
values

Uses the E2 expansion interface by the power
supplied from the target.

Use the power sup-
plied from the target

Uses the E2 expansion interface by the supplied
power from the emulator.

Use supplied power
from the emulator

[Flash] [E1] [E20] [EZ Emulator]
This category displays detailed information on flash memory rewriting and changes rewrite settings.

Input Mode of ID
code

Specify ID code input mode.

Default ID code specified in 32 hexadecimal digits
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable | Specify the ID Enter ID code in 32 hexadecimal digits.
value code as a 32-digit
hexadecimal
Specify the ID Enter ID code within 16 ASCII characters.

code as an ASCII
code within 16
characters

ID code

Enter the ID code to release the flash memory from the protected state.

Default - For [Specify the ID code as a 32-digit hexadecimal]
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
- For [Specify the ID code as an ASCII code within 16 characters]
Blank
How to By entering directly from the keyboard
change However, changeable only when disconnected from the debug tool
Specifiable - For [Specify the ID code as a 32-digit hexadecimal]
value 32 hexadecimal digits

To enter the ID code as a 32-digit hexadecimal value, arrange it as a
sequence of 32-bit units of data.
In the example below, the code to be entered is
00112233445566778899aabbccddeeff.
const unsigned long __OSISreg[4] = {
0x00112233,
0x44556677,
0x8899aabb,
Oxccddeeff
%
Byte order of the ID code of the flash programmer can be different from
that of CS+. Please confirm the specification about ID code of the flash
programmer you’re using.

- For [Specify the ID code as an ASCII code within 16 characters]

16 ASCII code characters (if less than 16 characters, Os are added)
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Work RAM start Specify the location address of the work RAM used by the debugger.

address Specify an address value that is a multiple of four bytes. If the entered value is not a mul-
tiple of four bytes, the value is automatically corrected.

Specified bytes of space from the specified work RAM location address are used by the

debugger firmware. Note

Default Depends on the selected microcontroller

How to By entering directly from the keyboard

change However, changeable only when disconnected from the debug tool

Specifiable | Address value that matches the internal RAM area of the selected micro-

value controller
Work RAM Displays the size of the work RAM used by the debugger.
size[bytes] :
Default Depends on the selected microcontroller
How to Not changeable
change
Note The work RAM area can also be used by the user program because the emulator saves and

restores data in this area. Note, however, that the work RAM area is not specifiable as:
the destination or origin of a DMA or DTC transfer, an address where a DTC vector table or transfer
information is to be allocated, or the interrupt vector for a DMAC or DTC activation source.

(8) [Operating Modes of CPU] [E1] [E20] [EZ Emulator]
Displays detailed information on the microcontroller's operation modes or changes settings made in it.

Mode pins setting Specify the operation mode set by mode pins.

Default Single-chip mode
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable - One of the following as selected from the drop-down list: Note 1
value - [E1] [E20]

Single-chip mode or user boot mode

- [EZ Emulator]
Single-chip mode

Allow erasing the Specify whether to erase the USB boot program in the user boot area when you are
USB boot program starting up the emulator in the user boot mode by using a microcontroller in which the
[E1] [E20] USB boot program is stored.

This property is displayed only when [User boot mode] is selected for the [Mode pins
setting] property. Note that this is not displayed for an microcontroller in which the USB
boot program in the user boot area does not need to be erased when you are starting up
the emulator.

Default No
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable | Yes Allows erasing the USB boot program in the user boot area
value
No Does not allow erasing the USB boot program in the user boot
area
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Register setting Specify the operation mode set by registers.
Default Single-chip mode
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable - One of the following as selected from the drop-down list: Note 1
value - [E1] [E20]

Single-chip mode, on-chip ROM enabled extended mode or on-chip
ROM disabled extended mode

- [EZ Emulator]
Single-chip mode

Endian Displays the project's endian. Note 2
Default Little-endian data
How to - For the build & debug tool
change Not changeable

- For the debug tool only
By selecting from the drop-down list
However, changeable only when disconnected from the debug tool

Specifiable - One of the following as selected from the drop-down list:
value Little-endian data or big-endian data
Change the start Specify whether to change the start bank before connecting to the debug tool.
bank
[RX651 2M Default No
RX65N-2M, RX671, . ] .
RX72M, RX66N. I:r?;/\r/];oe By selecting from the drop-down list

and RX72N Groups]

Specifiable | Yes Changes the start bank.
value

No Does not change the start bank.
Start bank Specify the start bank to be changed before connecting to the debug tool.
[RX651-2M,
RX65N-2M, RX671, Default Bank 0
RX72M, RX66N, . ] .
and RX72N Groups] How to By selecting from the drop-down list
change
Specifiable - One of the following as selected from the drop-down list:
value Bank 0, Bank 1
Note 1. The specifiable operation mode differs with each selected microcontroller.
Note 2. If a microcontroller with an MDE pin is selected, be sure that the project's endian and the microcon-

troller's MDE pin state match. If endians are different, the project and microcontroller cannot be
connected correctly.

(9) [External Flash] [E1] [E20]
Displays detailed information on external flash or changes settings made in it.

R20UT5060EJ0100 Rev.1.00 RENESAS Page 234 of 424
Nov 01, 2021



CS+V8.07.00 A. WINDOW REFERENCE

External flash defini- | Specify an external flash definition file. Nt

tion file The number of external flash definition files that can be registered is displayed as a main
property.

This property is expanded to display the file name, address range and download condi-
tions as sub-properties. If no external flash definition files are registered, sub-properties
other than File are not displayed.

Default - Main item
4

- Sub-items
Blank

How to - Main item
change Not changeable

- Sub-items
<File>
By selecting in the External flash memory dialog box [E1] [E20]
The External flash memory dialog box is opened by clicking the [...]
button that is displayed at the right edge in the column of this property
when it is selected.
<Start address>
Not changeable
<End address>
Not changeable
<Erase external flash ROM before download>
By selecting from the drop-down list
However, changeable only when disconnected from the debug tool

Specifiable | Yes The external flash ROM is erased before downloading.
value No The external flash ROM is not erased before downloading.
Display - Main item
content Number of external flash definition files

- Sub-items

By clicking the "+" mark of an external flash definition file, the definition
file name, start and end addresses, and whether to erase the external
flash ROM before downloading are displayed for each index ([1] to [4]).

Note Any settings made in this section are not reflected when the microcontroller is operating in single-
chip mode.

(10) [Peripheral Function Simulation] [Simulator]
Displays detailed information on peripheral function simulation or changes settings made in it.
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Peripheral function
simulation module

Displays usable peripheral function simulation modules, allowing to specify whether or

not to use.
Default - Main item
<Number of usable peripheral function simulation modules>
- Sub-items
<Peripheral function simulation module name>
Not use
How to - Main item
change Not changeable
- Sub-items
Peripheral function simulation module names not changeable
Whether or not to use a peripheral function simulation module is speci-
fied by selecting from the drop-down list
However, changeable only when disconnected from the debug tool
Specifiable | Use Peripheral function simulation module is used.
value
Not Peripheral function simulation module is not used.
Use
Display - Main item
content Number of usable peripheral function simulation modules

- Sub-items
Peripheral function simulation module name
Usage status of peripheral function simulation module

Peripheral clock rate

Specify the ratio of peripheral clock to internal clock (how many internal clocks one
peripheral clock is equivalent).

Default 1

How to By selecting from the drop-down list

change

Specifiable - One of the following as selected from the drop-down list:
value 1,2,3,4,6,8 12, 16, 24, 32, 64
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[Debug Tool Settings] tab

The [Debug Tool Settings] tab displays detailed information for each category shown below and changes settings made
on it.

) [Memory]

) [Access Memory While Running]
) [Register]

) [E2 Expansion Interface] [E2]

) [Break] [E1] [E20] [EZ Emulator]
) [System] [E1] [E20] [EZ Emulator]
) [Trace]

) [Timer] [E1] [E20] [EZ Emulator]
) [Coverage] [Simulator]

0) [Stream 1/O] [Simulator]

1) [Execution Mode] [Simulator]
2) [Instruction Decode Cache] [Simulator]
3

1
2
3
4
5
6
7
8
9
1
1
1
13) [Coverage] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups]]

(
(
(
(
(
(
(
(
(
(
(
(
(

[Description of each category]

(1) [Memory]
This category displays detailed information on memory and changes memory settings.

For details about the displayed types of memory, see the section where the Memory Mapping dialog box is
described.

Memory mappings Displays the current state of memory mapping per typeN°te 1 of memory area.

Default [Sum total by microcontroller's inherent type of memory mapped area]

How to Specification by Memory Mapping dialog box

change The Memory Mapping dialog box is opened by clicking the [...] button that
is displayed at the right edge in the column when this property is
selected.

(It is not possible to change mapping on this panel.)

Display Displays the state of memory mapping per type of memory area.
Contents Note that when the "+" mark for each memory type is clicked, the next
detailed information is displayed.
- Memory type
- Start address

- End address

- Access width(bits] [E1] [E20] [EZ Emulator] No® 2

_ EndianNOte 2 Note 3

Verify on writing to Specify whether or not to perform a verify check when memory values are initialized.

memory
[E1] [E20] [EZ Default Yes
Emulator] How to By selecting from the drop-down list
change
Specifiable | Yes A verify check is performed.
value
No A verify check is not performed.

Note 1. This refers to the type of memory-mapped areas registered in a device file.

Note 2. The access width and the endian can only be changed when [Memory type] is an external area and
the debug tool is disconnected. Also, the specifiable value differs with each selected microcon-
troller.
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Note 3. The endian information differs in displayed contents and specifiable values depending on [Memory
Type].

- External area [E1] [E20] [EZ Emulator]
Specify one of the following by selecting from the drop-down list:
Same as MCU endian or different from MCU endian

- 1/O register area
One of the following is displayed:
Little-endian data or big-endian data

- Emulation ROM area and emulation RAM area [Simulator]
Specify one of the following:
Little-endian data or big-endian data

- Areas other than the above
No endian information is displayed.

(2) [Access Memory While Running]
This category displays detailed information on memory access during program execution and the realtime display
update function (see “2.11.1.4 Displaying and changing memory contents during program execution”) and
changes memory access settings.

Access by stopping | For a memory area not accessible during program execution, specify whether access to

execution the area is permitted.
[E1] [E20] [EZ
Emulator] Default No
How to By selecting from the drop-down list
change
Specifiable | Yes Execution is temporarily halted before a read or write is per-
value formed.
No Memory is not accessed during execution.

Update display dur- | Specify whether or not to update the displayed content of the Watch panel/Memory

ing the execution panel during program execution.

Default Yes

How to By selecting from the drop-down list

change

Specifiable | Yes Display is updated during execution.

value

No Display is not updated during execution.

Display update Specify the interval in 100 ms unit to update the displayed contents of the Watch panel
interval[ms] or Memory panel while executing a program.

Note that this property is displayed only when you selected [Yes] in the [Update display
during the execution] property.

Default 500
How to By entering directly from the keyboard
change

Specifiable | An integer in the range 100 to 65500 (Unit: fractions below 100 ms
value rounded up)
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Enable the auto- Specify whether RRM area is automatically set.
matic update of real- | Note that this property is displayed only when [Real-time RAM Monitor] is specified in
time display the [Usage of trace function] property and also [Yes] is specified in the [Update display
[E20(JTAG) during the execution] property.
[RX600, RX700
Series]] Default Yes

How to By selecting from the drop-down list

change

Specifiable | Yes Realtime display update is automatically set.

value

No Realtime display update is not set.
[Register]

Change PC value displa

y in the Status bar and display updating intervals during program execution.

PC display during
the execution

Specify whether the PC value is displayed Note during program execution.

Caution While current consumption is being measured, this property is fixed to
[No].

Default No

How to By selecting from the drop-down list

change

Specifiable | Yes PC value is displayed in the Status bar during execu-

value tion.

No PC value is not displayed in the status bar during exe-

cution.
"Running" is displayed in the Status bar.

Display update
interval for PC[ms]

Specify an update interval in 100 ms units for the PC value which is displayed in the Sta-
tus bar during program execution.

Note that this property is displayed only when you've selected [Yes] in the [PC display
during the execution] property.

Default 500

How to By entering directly from the keyboard.

change

Specifiable | An integer in the range 100 to 65500 (Unit: fractions below 100 ms
value rounded up)

Note

[E1/E20/EZ Emulator [RX100 Series]]

PC values are hidden because these microcontrollers do not support display of the PC value in the
status bar during program execution.

[E2 Expansion Interface] [E2]

The detailed information

on the E2 expansion interface is displayed and its configuration can be changed.

External trigger input

Make settings for the external trigger input.
You can select different actions for each channel.

Channel number

The channel number is displayed.

(Subproperty)

Default Oor1

Modifying | Changes not allowed
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Use Specify whether to use the external trigger input for this channel number.
(Subproperty)

Default No

Modifying | Select from the drop-down list.

Available | Yes Uses the external trigger signal input through the selected chan-
values nel.
No Does not use the external trigger signal input through the
selected channel.

Input signal Specify the input signal.
(Subproperty)

Default Rising Edge

Modifying | Select from the drop-down list.

Available | Rising Edge Detects rising edges of the external trigger signal input
values through the selected channel.
Falling Edge Detects falling edges of the external trigger signal input

through the selected channel.

Both Edges Detects both rising and falling edges of the external
trigger signal input through the selected channel.

High Detects the high level of the external trigger signal
input through the selected channel.

Low Detects the low level of the external trigger signal input
through the selected channel.

Action when input- The action when inputting the external trigger is displayed.
ting the external trig-

ger Default Stop program

(Subproperty)

Modifying | Changes not allowed

External trigger out- | Set the settings related to the external trigger output.

put You can select different actions for each channel.
Channel number The channel number is displayed.
(Subproperty)

Default Oor1

Modifying | Changes not allowed

Use Specify whether to use the external trigger output for this channel number.
Subpropert
(Subproperty) Default No
Modifying | Select from the drop-down list.
Available | Yes Uses the external trigger signal output through the selected chan-
values nel.
No Does not use the external trigger signal output through the
selected channel.

Output timing The output timing is displayed.
(Subproperty)

Default Stop program

Modifying | Changes not allowed

R20UT5060EJ0100 Rev.1.00 RENESAS Page 240 of 424
Nov 01, 2021



CS+Vv8.07.00 A. WINDOW REFERENCE
Output signal The output signal is displayed.
Subpropert
(Subproperty) Default High Pulse
Modifying | Changes not allowed

Pulse width [us]

Specify the pulse width.

(Subproperty)

Default 1

Modifying | Directly enter from the keyboard.
Available | Integer number between 1 and 65535
values

(5) [Break] [E1] [E20] [EZ Emulator]
This category displays detailed information on the break function and changes break settings.

used

Type of breakpoints
to be preferentially

Specify the type of breakpoint that will be used first before the other when you set a
breakpoint at the source line or execution address by clicking once with the mouse on
the Editor panel/Disassemble panel.

Default Hardware break

How to By selecting from the drop-down list

change

Specifiable | Software break | A software breakpoint is set first.
value

Hardware break | A hardware breakpoint is set first.

(6) [System] [E1] [E20] [EZ Emulator]
Displays detailed information on emulation system or changes settings made in it.

Debug the program
re-writing the on-

Specify whether or not to debug a program that involves rewriting the on-chip program
ROM (e.g., a program making use of ROM P/E mode).

Note 1, Note 2

chip PROGRAM
ROM

Default No
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable | Yes A program that involves rewriting the on-chip program ROM is
value debugged.
No A program that involves rewriting the on-chip program ROM is
not debugged.

Debug the program
re-writing the on-

Specify whether or not to debug a program that involves rewriting the on-chip data flash
(e.g., a program making use of data flash P/E mode).

Note 1, Note 2, Note 4

chip DATA FLASH

Default No
How to By selecting from the drop-down list
change However, changeable only when disconnected from the debug tool
Specifiable | Yes A program that involves rewriting the on-chip data flash is
value debugged.
No A program that involves rewriting the on-chip data flash is not
debugged.
R20UT5060EJ0100 Rev.1.00 RENESAS Page 241 of 424

Nov 01, 2021



CS+V8.07.00

A. WINDOW REFERENCE

Execute the speci-
fied routine immedi-
ately before
execution of the
user program

Specify whether or not to run a specified routine immediately before program execution.

Default No
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes A specified routine is run immediately before program execu-
value tion.
No A specified routine is not run immediately before program exe-
cution.

Routine to run
immediately before
execution starts

Specify the address to be executed immediately before program execution.
This property is displayed only when [Yes] is specified in the [Execute the specified rou-
tine immediately before execution of the user program] property.

Default Blank

How to By entering directly from the keyboard

change However, changeable only when program execution is halted
Specifiable | Depends on selected microcontroller

value

Execute the speci-
fied routine immedi-
ately after the user
program stops

Specify whether or not to run a specified routine immediately after the program breaks.

Default No

How to By selecting from the drop-down list

change However, changeable only when program execution is halted

Specifiable | Yes A specified routine is run immediately program breaks.

value No A specified routine is not run immediately after program breaks.

Routine to run
immediately after
execution stops

Specify the address to be executed immediately after the program breaks.
This property is displayed only when [Yes] is specified in the [Execute the specified rou-
tine immediately after the user program stops] property.

Default Blank

How to By entering directly from the keyboard

change However, changeable only when program execution is halted
Specifiable | Depends on selected microcontroller

value

Work RAM start
address for execut-
ing a specified rou-
tine

Specify the address where the work RAM for use in execution of the specified routine
starts.

Specify an address value that is a multiple of four bytes. If the entered value is not a mul-
tiple of four bytes, the value is automatically corrected.

This property is displayed only when you have selected [Yes] either for the [Execute the
specified routine immediately before execution of the user program] or [Execute the
specified routine immediately after the user program stops] property.

Default 0x1000 Note 3

How to By entering directly from the keyboard

change However, changeable only when program execution is halted
Specifiable | Address in the internal RAM of the microcontroller in use
value
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Work RAM size Indicates the size of the work RAM for use in execution of the specified routine.
[bytes] for execut- This property is displayed only when you have selected [Yes] either for the [Execute the
ing a specified rou- | specified routine immediately before execution of the user program] or [Execute the
tine specified routine immediately after the user program stops] property.
Default Depends on selected microcontroller
How to Not changeable
change
Note 1. [E1] [E20] [EZ Emulator]
If you wish to use the Memory panel, for example, to reference data in the on-chip flash ROM (pro-
gram ROM area) that has been programmed through the user program, select [Yes] for the [Debug
the program rewriting the on-chip PROGRAM ROM)] property. It is not possible to reference the lat-
est values when this property is set to [No].
In the case of referencing data in the data flash area, also select [Yes] for the [Debug the program
rewriting the on-chip PROGRAM ROM] property.
Note 2. [E1] [E20] [EZ Emulator]
While the user program is running, do not attempt to reference data (e.g. via the Memory panel) in
the on-chip flash ROM (program ROM area or data flash area) that has been programmed through
the user program. If this is attempted, incorrect values will be read out.
Note 3. The default value varies with the microcontroller.
Note 4. [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]

(7) [Trace]

When debugging a program that rewrites the option setting memory in the RX71M, RX66x, RX65x,
RX64M, RX671, RX72T, RX72M, and RX72N groups, set the [Debug the program rewriting the on-
chip DATA FLASH] property to [Yes].

This category displays detailed information on the trace function and changes trace settings.

[E20(JTAG) [RX600, RX700 Series]]
Part of the trace functions and real-time RAM monitor functions (RRM functions) can be used only
on a mutually exclusive basis.

Caution

Usage of trace func-

Specify whether the trace function is used as real-time RAM monitor function (RRM

tion function).
[E1] [E20] [EZ
Emulator] Default Trace
How to - [E1(Serial)] [E1(JTAG)] [E20(Serial)] [EZ Emulator]
change Not changeable
- [E20(JTAG)]
By selecting from the drop-down list
However, changeable only when program execution is halted
Specifiable | Trace Trace function is used preferentially.
value
Real-time RAM moni- | Real-time RAM monitor function (RRM function)
tor is used preferentially.
Use trace function Specify whether or not to use the trace functionNote 1,
[Simulator]
Default No
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes The trace function is used.
value
No The trace function is not used.
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Clear trace memory | Specify whether or not to clear the trace memory before execution.

before running
[Simulator] Default Yes
How to By selecting from the drop-down list
change
Specifiable | Yes The trace memory is cleared before execution.
value
No The trace memory is not cleared before execution.
Operation after Specify the operation after the trace memory is full with the collected trace data.
trace memory is full -
Default Non stop and overwrite to trace memory
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Non stop and over- Continues overwriting trace data even after trace
value write to trace memory | memory is used up.
Stop trace Stops overwriting trace data when trace memory
[E1] [E20] [EZ is used up.
Emulator]
Stop Stops running the program and overwriting trace
data when trace memory is used up.
Trace data type Specify the type of data to be acquired from trace.
[E1] [E20]
[EZ Emulator] Default Branch
How to By selecting from the drop-down list
change However, changeable only when program execution is halted

Specifiable | One of the following as selected from the drop-down list:

value - RX66x, RX65N-2M, RX651-2M, RX671, RX72T, RX72M, and RX72N
Groups [E20]
Branch, Branch + Data access, Data access, Branch + Data access
(without Access data), or Data access (without Access data)
- RX600, RX700 Series
Branch, Branch + Data access, or Data access
- RX100, RX200 Series
Branch or Data access
Start address for Specify the start address for the trace area without access data.
trace area without
access data Default Start address on the internal RAM area
[E20][RX65N-2M, . .
RX651-2M, RX66T ?ﬁa\/:/];c; By entering directly from the keyboard.

RX671, RX72T,

RX72M, RX66N, Specifiable | Hexadecimal number in the range 0x0 to OxXFFFFFFFF
and RX72N Group] value

End address for Specify the end address for the trace area without access data.
trace area without

access data Default End address on the internal RAM area
[E20][RX65N-2M, . .

RX651-2M, RX66T E}?::,g; By entering directly from the keyboard.

RX671, RX72T,

RX72M, RX66N, Specifiable | Hexadecimal number in the range 0x0 to OxXFFFFFFFF
and RX72N Group] | value
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Bus Master of data
access

[E1/E20 [RX71M,
RX66x, RX65x,
RX64M, RX671,
RX72T, RX72M, and
RX72N Groups]]

Specify the bus master which generated the data access.

This property can be selected only when [Branch+Data access] or [Data access] is

specified in the [Trace data type] property.

When [Real-time RAM Monitor] is selected in the [Usage of trace function] property, this

property is fixed to [CPU].

Default CPU
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | CPU The results of data access from CPU are displayed on the
value trace panel.
DMAC/ | The results of data access from DMAC/DTC are displayed on
DTC the trace panel.

External trace out-
put

[E20(JTAG)
[RX600, RX700
Series]]

Specify the m

ethod for trace output to external device.

Default CPU execution

How to By selecting from the drop-down list

change However, changeable only when program execution is halted
Specifiable | CPU execution CPU execution has priority over trace output.
value

Trace output

Trace output has priority over CPU execution.

Do not output Trace information is not output.

Trace memory
size[MByte]
[E20(JTAG)
[RX600, RX700
Series]]

Specify the size of trace memory.

Default 1

How to By selecting from the drop-down list

change However, changeable only when program execution is halted
Specifiable - One of the following as selected from the drop-down list:
value 1,2,4,8, 16, 32

Output timestamp
[E1] [E20]
[EZ Emulator]

Specify whether timestamp information is added to the collected trace data
This property is selectable only when you've specified [Trace] in the [Usage of trace

function] property.

Note 3

Default No

How to By selecting from the drop-down list

change Changeable only when program execution is halted, however.
Specifiable | Yes Timestamp information is added.

value No Timestamp information is not added.

Trace clock count
source[MHz]

[E1] [E20]

[EZ Emulator]

Enter a count source with which a timestamp is calculated from a count value.
However, this item is displayed only when you've selected [Yes] in the [Output time-

stamp] property.

Default Blank

How to By entering directly from the keyboard.
change

Specifiable | 0.0001 to 999.999

value
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Division ratio of Specify the division ratio of trace clock count source for the timestamp.
trace clock count This property is displayed only when [Yes] is selected in the [Output timestamp] prop-
source erty.
[E1/E20 [RX71M, The frequency specified in the [Trace clock count source[MHZz]] property is divided by
RX66x, RX65X, the specified value (the frequency is multiplied by 1/n) and one cycle of the obtained fre-
RX64M, RX671, quency is used as the unit for timestamp count (the frequency for count value 1).
RX72T, RX72M, and
RX72N Groups]] Default 171
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | 1/1 The frequency of the timestamp count source is used without
value change.
1/16 The frequency of the timestamp count source is multiplied by

1/16 before use.

1/256 The frequency of the timestamp count source is multiplied by
1/256 before use.

1/4096 | The frequency of the timestamp count source is multiplied by
1/4096 before use.

Accumulate trace Specify a display method by which the trace time on the Trace panel is displayed.
time
[Simulator] Default No
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes The trace time is displayed by an integral value.
value
No The trace time is displayed by a differential value.
Trace memory Specify the size of memory that holds trace data by a number of trace frames N°t€ 2,
size[frames]
[Simulator] Default 64K
How to By selecting from the drop-down list
change
Specifiable - One of the following as selected from the drop-down list:
value 64K, 128K, 256K, 512K, 1M, 2M, 3M
Note 1. If [Start Tracing] or [Stop Tracing] on the context menu is selected on the Editor panel/Disassemble

panel, this property is automatically changed to [Yes].

Note 2. The trade frame represents one unit of trace data.
One trace frame is used for a fetch, write, read, etc., respectively.

Note 3. This property is fixed to [No] when an RX100-series microcontroller is in use. Timestamp informa-
tion is not included in trace data.

(8) [Timer] [E1] [E20] [EZ Emulator]
This category displays detailed information on the timer function and changes timer settings.

Use 64bit counter Specify whether or not to use a 64-bit measurement counter.
[RX600, RX700 However, if [Yes] is specified, measurement is performed in only one section.
Series]
Default No
How to By selecting from the drop-down list
change
Specifiable | Yes One 64-bit measurement counter is used.
value
No Two 32-bit measurement counters are used.
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9)

(10)

Caution

[Coverage] [Simulator]

RX100 Series other than RX140 Group does not support timers.

Use coverage func-

Specify whether or not to use the coverage function.

tion

Default No

How to
change

By selecting from the drop-down list
However, changeable only when program execution is halted

Specifiable | Yes

The coverage function is used.

value

No The coverage function is not used.

Reuse coverage
result

Specify whether the coverage measurement result is loaded or saved when connected
to or disconnected from the debug tool.
This property is displayed only when you selected [Yes] in the [Use coverage function]

property.

Default No

How to By selecting from the drop-down list
change

Specifiable | Yes

The coverage measurement result is loaded or saved.

value

No The coverage measurement result is not loaded or saved.

[Stream 1/O] [Simulator]

Select stream 1/O

Specify stream I/O mode.

mode

Default Simulator mode
How to By selecting from the drop-down list
change Changeable only when disconnected from the debug tool, however.
Specifiable | Simulator mode A simulator-inherent I/O method is used. Stan-
value dard I/0 and file I/O can be used.
Emulator mode An emulator-like /0 method is used.
Only standard 1/O can be used.

Use stream 1/O
function

Specify whether or not to use the stream 1/O function.
This property is displayed only when [Simulator mode] is specified in the [Select stream

I/O mode] property.

Default No

How to
change

By selecting from the drop-down list
However, changeable only when program execution is halted

Specifiable | Yes

Stream |/O function is used.

value

No Stream /O function is not used.

Stream 1/O address

Specify the start position of a stream I/O that is used to perform standard 1/O or file 1/O

from the user program.

This property is displayed only when [Simulator mode] is specified in the [Select stream

I/O mode] property.

Default 0

How to By entering directly from the keyboard

change However, changeable only when program execution is halted
Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
value
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(11) [Execution Mode] [Simulator]

Select execution
mode

Specify whether or not to stop execution of the user program when a simulation error or
an exception occurs.

Default Stop
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Stop Stops simulation.
value
Continue Continues simulation.

Stop when unde-
fined instruction
exception occurs

Specify whether or not to stop execution of the user program when an undefined instruc-
tion exception occurs.
This property is displayed only when [Stop] is specified in the [Select execution mode]

property.
Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value ) )
No Does not stop simulation.

Stop when privi-
leged instruction
exception occurs

Specify whether or not to stop execution of the user program when a privileged instruc-
tion exception occurs.
This property is displayed only when [Stop] is specified in the [Select execution mode]

property.
Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value X )
No Does not stop simulation.

Stop when access
exception occurs

Specify whether or not to stop execution of the user program when an access exception

occurs.

This property is displayed only when there is MPU module in the [Peripheral function
simulation module] property and also [Stop] is specified in the [Select execution mode]

property.
Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value
No Does not stop simulation.

Stop when floating-
point exception
occurs

Specify whether or not to stop execution of the user program when a single-precision
floating-point exception occurs.
This property is displayed only when [Stop] is specified in the [Select execution mode]

Nov 01, 2021

[The property.
microcontrollers
with the FPU] Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value
No Does not stop simulation.
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Specify whether or not to stop execution of the user program when an interrupt occurs.
This property is displayed only when [Stop] is specified in the [Select execution mode]

Stop when interrupt
occurs

(12)

(13)

property.

Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value
No Does not stop simulation.
Stop INT instruction | Specify whether or not to stop execution of the user program when an NT instruction is
is executed executed.
This property is displayed only when [Stop] is specified in the [Select execution mode]
property.
Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value
No Does not stop simulation.

Stop BRK instruc-
tion is executed

executed.

Specify whether or not to stop execution of the user program when a BRK instruction is

This property is displayed only when [Stop] is specified in the [Select execution mode]

property.
Default Yes
How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Stops simulation.
value
No Does not stop simulation.

[Instruction Decode Ca

che] [Simulator]

Cache the results of

Specify whether or not to use the instruction decode cache function.

decoding instruc-

tions and acceler- Default No

ate simulation How to By selecting from the drop-down list
change However, changeable only when program execution is halted
Specifiable | Yes Uses the decode cache function.
value No Does not use the decode cache function.

[Coverage] [E20 [RX71

M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups]]

Use code coverage

Specify whether or not to use the code coverage function.

function

Default No
How to By selecting from the drop-down list
change However, changeable only when CS+ is disconnected from the debug
tool
Specifiable | Yes The code coverage function is used.
value
No The code coverage function is not used.
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Coverage measure-
ment priority

Specify the coverage measurement priority of the coverage data.
This property is displayed only when [Yes] is specified in the [Use code coverage func-
tion] property.

Default CPU execution
How to By selecting from the drop-down list
change However, changeable only when program execution is halted

Specifiable | CPU execution CPU execution takes priority.

value The coverage data may be lost during data
output.
Coverage measure- Coverage measurement takes priority.
ment CPU execution may stop to output coverage

data, affecting real-time performance of pro-
gram execution.

Coverage area of
measurement

Specify the ranges where you want to measure coverage.

The number of coverage area of measurement that can be registered is displayed as a
main property.

[Start address] and [Size of the coverage area of measurement [Mbytes]] are expanded
to display in the sub-property.

Specify a multiple of 4 Mbytes as the start address (if the specified value is not a multiple
of 4M bytes, the value is automatically corrected).

This property is displayed only when you selected [Yes] in the [Use coverage function]
property.

Default - Main item
4

- Sub-items
<Start address>
Blank
<Size of the coverage area of measurement [Mbytes]>
4

How to Main item
change Not changeable

Sub-items

<Start address>

By entering directly from the keyboard

<Size of the coverage area of measurement [Mbytes]>

Not changeable

However, changeable only when program execution is halted

Specifiable | Hexadecimal number in the range 0x0 to OXFFFFFFFF
value

Reuse coverage
result

Specify whether the coverage measurement result is loaded or saved when connected
to or disconnected from the debug tool.

This property is displayed only when you selected [Yes] in the [Use coverage function]
property.

Default No
How to By selecting from the drop-down list
change

Specifiable | Yes The coverage measurement result is loaded or saved.

value

No The coverage measurement result is not loaded or saved.
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[Download File Settings] tab

The [Download File Settings] tab displays detailed information for each category shown below and changes download
file settings.
For details on how to download, see "2.5 Download and Upload."

(1) [Download]
(2) [Debug Information]

[Description of each category]

(1) [Download]
This category displays detailed information on download and changes download settings.

Download files Specify a file to be downloadedN°t® 1.
This property is expanded to display the file names to be downloaded and download
conditions as a sub-property.

Default [Number of files to be downloaded)]
How to By selecting in the Download Files dialog box.
change The Download Files dialog box is opened by clicking the [...] button that is

displayed at the right edge in the column when this property is selected.
(No download files can be specified on the Property panel.)

CPU Reset after Specify whether or not to reset the CPU after a download.
download

Default Yes

How to By selecting from the drop-down list

change

Specifiable | Yes The CPU is reset after a download.

value

No The CPU is not reset after a download.

Erase flash ROM Specify whether or not to erase the flash ROM (program ROM) before a download.
before download

[E1] [E20] [EZ Default Yes
Emulator] How to By selecting from the drop-down list
change
Specifiable | Yes The flash ROM is erased before a download.
value
No The flash ROM is not erased before a download.
Erase data flash Specify whether or not to erase the data flash ROM before a download.
ROM before down-
load Default No
[E1] [E20] [EZ How to By selecting from the drop-down list
Emulator]
change
Specifiable | Yes The data flash ROM is erased before a download.
value
No The data flash ROM is not erased before a download.
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(2)

Automatic change
method of event set-

Specify a method of how the set position (address) of a currently set event will be reset
when it happens to be in the middle of an instruction as a result of reloadNote 2,

ting position
Default Suspend event
How to By selecting from the drop-down list
change
Specifiable | Move to the head of | The subject event is reset to the start address of
value instruction an instruction.
Suspend event The subject event is held pending.
Note 1. The files specified to be the subject of a build process in the main project or a subproject cannot be

removed from the subject files to be downloaded. (They are, by default, automatically registered as
the download files.)
For details about the downloadable file formats, see “Table 2.2 Downloadable File Formats."

Note 2.

This applies to only the event set position without debug information. If debug information is avail-

able, the event set position always moves to the beginning of a source text line.

[Debug Information]

This category displays detailed information on debug information and changes debug settings.

Execute to the spec-
ified symbol after
CPU Reset

Specify whether or not to execute the program up to a specified symbol position after the

CPU is reset.

Default Yes

How to By selecting from the drop-down list

change

Specifiable | Yes The program is executed up to a specified symbol position.
value No The program is not executed after the CPU is reset.

Specified symbol

Specify the position at which the program executed after the reset of the CPU is halted.
Note that this property is displayed only when you've selected [Yes] in the [Execute to
the specified symbol after CPU Reset] property.

Default __main

How to By entering directly from the keyboard

change

Specifiable | 0 to "end address of address space" address expression
value

Specify the
debugged overlay
section

If the downloaded load module has overlay sections in it, select the section to debug.

Default - When the load module has no overlay sections
No
- When the load module has overlay sections
Yes
How to Not changeable
change
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Overlay sections Displays address groups in which overlay sections are present. From the overlay sec-
tions defined in each address group, select the section to debug (priority section).
Note that this property is displayed only when [Yes] is specified in the [Specify the
debugged overlay section] property item.

Default None
How to - [File], [Start address], [End address] items
change Not changeable

- [Priority section] item
By selecting from the drop-down list

Display Clicking the "+" mark on any address group number displays the following
content detailed information.

The section name selected in the [Priority Section] item is the section to
be debugged.

- File
- Start address
- End address

- Priority section

The upper limit size | Specify the maximum size [Mbytes] of memory to be used to read debug information.
of the memory When an insufficient memory error occurs, specifying a smaller value for this maximum
usage[Mbytes] size may reduce the occurrence of the error. However, a smaller maximum size may
degrade the response speed of the debug tool.

Default 500

How to By entering directly from the keyboard
change

Specifiable | Integer between 100 and 1000
value

Caution 1.  The contents of overlay section-related settings are not saved in a project file. After downloading
the load module, reset the section to be debugged.

Caution 2.  The information changed by an alteration of the [Priority Section] item is only debug information.
The debugger does not copy data of the subject section.
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[Hook Transaction Settings] tab

The [Hook Transaction Settings] tab displays detailed information for each category shown below and changes hook
process settings.

For details on how to set the hook process, see "2.18 Setting Up the Hook Process."

(1) [Hook Transaction Settings]

[Description of each category]

(1) [Hook Transaction Settings]
This category displays detailed information on hook process and changes hook process settings.
To set properties on this tab, use the Text Edit dialog box that is opened by clicking the [...] button that is displayed
at the right edge in the column when you select any property. (Settings cannot be changed on this panel.)

Caution Up to 64 characters per process can be entered, and up to 128 processes per property can be
specified. (One line in the [Text] area of the Text Edit dialog box corresponds to one process.)
Before download Specify a process to be executed immediately before load module files are down-
loaded.

Default Before download [0] (The value in "[ ]" denotes a currently specified number
of processes.)

How to By specifying in the Text Edit dialog box.
change

Format One of the following:

- I/O register name + (single byte) space + numeric value

[Process] The content of an 1/O register is automatically rewritten with a
numeric value.

- CPU register name + (single byte) space + numeric value
[Process] The content of the CPU register is automatically rewritten with
a numeric value.

- Source + (single byte) space + Python script path
[Process] A script file specified by Python script path is executed.

After download Specify a process to be executed immediately after load module files are downloaded.

Default After download [0] (The value in "[ ]" denotes a currently specified number
of processes.)

How to By specifying in the Text Edit dialog box.
change

Format One of the following:

- I/O register name + (single byte) space + numeric value
[Process] The content of an 1/O register is automatically rewritten with a
numeric value.

- CPU register name + (single byte) space + numeric value
[Process] The content of the CPU register is automatically rewritten with
a numeric value.

- Source + (single byte) space + Python script path
[Process] A script file specified by Python script path is executed.
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After CPU reset

Specify a process to be executed immediately after the CPU is reset during a break.
under breaking

Default After CPU reset under breaking [0] (The value in "[ ]" denotes a currently
specified number of processes.)

How to By specifying in the Text Edit dialog box.
change

Format One of the following:

- I/O register name + (single byte) space + numeric value

[Process] The content of an 1/O register is automatically rewritten with a
numeric value.

- CPU register name + (single byte) space + numeric value

[Process] The content of the CPU register is automatically rewritten with
a numeric value.

- Source + (single byte) space + Python script path
[Process] A script file specified by Python script path is executed.

Before running Specify a process to be executed immediately before the program is started to run.

Default Before running [0] (The value in "[ ]" denotes a currently specified number of
processes.)

How to By specifying in the Text Edit dialog box.
change

Format One of the following:

- I/O register name + (single byte) space + numeric value

[Process] The content of an 1/O register is automatically rewritten with a
numeric value.

- CPU register name + (single byte) space + numeric value

[Process] The content of the CPU register is automatically rewritten with
a numeric value.

- Source + (single byte) space + Python script path
[Process] A script file specified by Python script path is executed.

After breaking Specify a process to be executed immediately after the program execution is made to
break.
Default After breaking[0] (The value in "[ ]" denotes a currently specified number of
processes.)
How to By specifying in the Text Edit dialog box.
change
Format One of the following:
- I/O register name + (single byte) space + numeric value
[Process] The content of an 1/O register is automatically rewritten with a
numeric value.
- CPU register name + (single byte) space + numeric value
[Process] The content of the CPU register is automatically rewritten with
a numeric value.
- Source + (single byte) space + Python script path
[Process] A script file specified by Python script path is executed.
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Memory panel

This panel displays or changes memory contents (see Section "2.11.1 Displaying and changing memory contents").

Up to four memory panels can be opened at a time, with each panel discriminated by the name in their title bar, "Mem-
ory 1," "Memory 2," "Memory 3," or "Memory 4."

When memory values change after execution of the program, the display is automatically updated. (During step execu-
tion, the display is successively updated each time a step is executed.)

Also, if the Realtime display update function is enabled, the display of values can be updated in real time, even while the
program is under execution.

Note that this panel can only be opened when CS+ is connected with the debug tool.

Remark In a Scroll Range Settings dialog box that is opened by selecting [View] and then clicking the button
in the toolbar, it is possible to set the scroll range of the vertical scroll bar of this panel.

Figure A5 Memory Panel
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This section describes the following.

- [How to open]

- [Description of each areal

- [Toolbar]

- [[File] menu (Memory panel-Only Iltems)]
- [[Edit] menu (Memory panel-Only ltems)]

- [Context Menu]

[How to open]

- Choose [Memory] from the [View] menu and then select [Memory 1-4].

[Description of each area]

(1) Display position specification area
By specifying an address expression, it is possible to specify the display start position of memory values.
Make the following specifications in order.

(@) Specify address expressions
Enter an address expression for the address of the memory value to be displayed directly in the text box. Input
expressions in up to 1,024 characters each can be specified, with their calculation result handled as a display
start position.
However, address expressions greater than the microcontroller's address space cannot be specified.
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Remark 1. By holding down [Ctrl]+[Space] keys in this text box, you can complete the symbol name at the
present caret position (see "2.21.2 Symbol name completion function").

Remark 2. In cases where the specified address expression represents a symbol and the size is known, a
range of memory from the start address to end address of that symbol is selected when dis-
played.

(b) Specify whether to evaluate address expression manually or automatically
The [Move when Stop] check box and the [Move] buttons are used to determine the timing with which the dis-
play start position is changed.

[Move when Stop] The address expression is automatically evaluated after the program has halted
and the caret moves to the address derived from that calculation.

|:| The address expression is not automatically evaluated after the program has
halted. In this case, the address expression is evaluated by clicking the [Move]
button.

[Move] button If the [Move when Stop] check box is not checked, the address expression is eval-
uated by clicking this button and the caret moves to the address derived from that
calculation.

(2) Address area
This area displays memory addresses (always in hexadecimal).
The display starts from address 0x0 by default.
However, an offset value of the start address can be set via the Address Offset Settings dialog box that is opened
by selecting [Address Offset Value Settings...] from the context menu.
The address width matches that of the microcontroller's memory space specified in the project.
This area cannot be edited.

Caution The offset value that has been set is automatically changed in accordance with the number of view
columns in the Memory value area.

(3) Memory value area
This area displays or changes memory values for the program mapped to the microcontroller.
To specify the display notation, display width of memory values, and the number of view columns, use the toolbar
buttons or select [Notation], [Size Notation], and [View] from the context menu, respectively (see “2.11.1.2 Chang-
ing the display form of values®).
The following table describes the meaning of marks and colors used to represent memory values (The colors in
which text and backgrounds are displayed depend on how the [General - Font and Color] category of the Option
dialog box is set.).

Example display (default) Description
i Text color Blue Memory values that have been changed by the user (Press-
ing the [Enter] key will write them into the target memory)
Background Standard
color color
0o Text color Standard Memory values at addresses for which symbols are defined
(Under- color (Watch-expressions can be registered.) (See Register watch-
lined) expressions.)
Background Standard
color color
] Text color Sienna Memory values that have changed as a result of program
execution
Background LightYellow Note 1
color Clicking the button in the toolbar resets the highlighting.
oo Text color DeepPink Memory values for which the Realtime display update func-
tion is enabled
Background Standard
color color
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Example display (default) Description
1] Text color Standard Read/ Current access condition of the memory value
color Fetch when the Realtime display update function is
enabled
Background PaleGreen
color
i} Text color Standard Write
color
Background Orange
color
1] Text color Standard Read and
color Write
Background PaleTur-
color quoise
Text color White Lost
Background LightGray
color
o Text color Gray Memory values of not-readable area
Background Standard
color color
?? Text color Gray Areas not memory-mapped or areas not rewritable (e.g., 1O
register and 1/0 protection areas N 2) or when acquisition
Background Standard of memory values failed
color color
> Text color Standard When areas other than the Realtime display update area are
color selected for display during program execution or when acqui-
sition of memory values failed
Background Standard
color color
Note 1. Applicable only to the memory values in the address area that was displayed on the Memory panel

immediately before the program execution. As the comparison is made before and after the pro-
gram execution, highlighting will not be used if the value remained unchanged.

Note 2. [E1] [E20] [EZ Emulator]
The value of each I/O protection area is displayed as 00.

Caution The number of view columns is automatically changed in accordance with the set value of [Size
Notation] of the context menu.

This area has the following features.

(@) Popup display
When the mouse cursor is placed on top of a memory value, the following content is displayed in a popup box,
relative to the symbol nearest in forward direction to the address indicated by the mouse cursor.
However, if symbol information is nonexistent (i.e., if the memory value is not underlined), no popup is dis-

played.
variable + 0x14
Symbol name Offset value
Symbol name A symbol name is displayed.
Offset value If the address has no symbols defined, an offset from the symbol nearest in forward to it
is displayed (always in hexadecimal).
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Realtime display update function

Using the realtime display update function, it is possible to display or change memory values even while the pro-
gram is under execution, not just when the program is halted.

For details about the realtime display update function, see "2.11.1.4 Displaying and changing memory contents
during program execution."

Edit memory values

You can edit a memory value directly from the keyboard by simply moving the caret to the memory value you
wish to change.

When a memory value is edited, the altered part of it changes in display color. While in this state, hit the [Enter]
key, and the changed value is written into the target memory (Pressing the [Esc] key before pressing [Enter] key
cancels editing.).

For details on how to change memory values, see "2.11.1.3 Changing memory contents."

Search and initialize memory values

Open the Memory Search dialog box in which you can search memory contents in the specified address area by
selecting [Find...] from the context menu (see "2.11.1.5 Searching for memory contents").

Also, selecting [Fill...] from the context menu will open the Memory Initialize dialog box in which you can collec-
tively modify memory contents in the specified address range (see "2.11.1.6 Collectively changing (initializing)
memory contents").

Copy and paste

By selecting a range of memory values with the mouse, you can copy the content of the selected part as a char-
acter string to the clipboard, and then paste it to the caret position.

To perform these operations, select the appropriate item from the context menu or from the [Edit] menu.

Note that pasting is possible only when the display format (notation and bit width) of the character string
matches that of the area to which it is pasted (A message will appear if the formats do not agree).

The following table shows the character code and character strings that can be used in this area (A message
will appear when a character string other than those listed here is pasted.).

Character code ASCII

Character string 0,1,2,3,4,5,6,7,8,9,a,b,c,d, e, f,A,B,C,D,E, F

Register watch-expressions

A memory value at the addresses for which symbol is defined is underlined to indicate that it can be registered
as a watch-expression.

Select this underlined memory value, or while the caret is positioned at one of such memory values, select
[Register to Watch1] from the context menu, and the symbol name at the specified address is registered as a
watch-expression on the Watch panel (Watch1).

Caution Memory values with no underlines cannot be registered as watch-expressions.

Save memory values

Choosing [Save Memory Data As...] from the [File] menu opens the Data Save dialog box, allowing the contents
of this panel to be saved to a text file (*.txt) or CSV file (*.csv).

For details on how to save memory values, see "2.11.1.7 Saving displayed memory contents".

Zoom in or out on a view

To zoom in and out of the Memory panel view, change the zoom ratio by using the drop-down list on the toolbar
of the Main window while the focus is placed in the Memory panel.

You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).

- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
50%).

If the panel is closed after the zoom ratio is changed, the changed zoom ratio is retained (next time, the panel

will open at the changed zoom ratio).

Character string area

This area displays memory values converted into character code.

To specify character code, click the appropriate toolbar button or select [Encoding] from the context menu (ASCII
code is selected by default).

Furthermore, in this area, memory values converted into a floating-point value can be displayed as character
strings. To do this, select the following item from [Encoding] of the context menu.
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Item Display Format Size

Half-Precision Half-precision floating-point value 16-bit
Float

Numeric value | <sign><mantissa>e<sign><exponent>

Infinite number | Inf, and -Inf

Not a number NaN

Example + 1.234e+1

Float Single-precision floating-point value 32-bit

Numeric value | <sign><mantissa>e<sign><exponent>

Infinite number | Inf, and -Inf

Not a number NaN

Example +1.234567e+123

Double Double-precision floating-point value 64-bit

Numeric value | <sign><mantissa>e<sign><exponent>

Infinite number | Inf, and -Inf

Not a number NaN

Example +1.2345678901234e+123

Float Complex Complex number of single-precision floating-point 64-bit

<Single-precision floating-point value> <Single-precision floating-point
value>* |

Double Complex Complex number of double-precision floating-point 128-bit

<Double-precision floating-point value> <Double-precision floating-point
value> * |

Float Imaginary Imaginary number of single-precision floating-point 32-bit

<Single-precision floating-point value> * |

Double Imaginary | Imaginary number of double-precision floating-point 64-bit

<Double-precision floating-point value> * |

Caution Nothing is displayed when the minimum size of a character code or a floating-point value is greater
than "the number of bytes of display width of memory values" x "the number of view columns".

This area has the following features.

(a) Edit character strings
Character strings can be changed only when [ASCII] is specified for the character code.
You can edit a character string directly from the keyboard by simply moving the caret to the character string you
wish to change.
When a character string is edited, the altered part of it changes in display color. While in this state, hit the [Enter]
key, and the changed value is written into the target memory. (Pressing the [Esc] key before pressing [Enter] key
cancels editing.)

Caution Character strings displayed as floating-point values cannot be edited.

(b) Searching character strings
The Memory Search dialog box is opened to search for character strings by selecting [Find...] from the context
menu (see "2.11.1.5 Searching for memory contents").
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(c) Copying and pasting
By selecting a range of character strings with the mouse, you can copy it to the clipboard as character strings
and then paste it to the caret position.
To perform these operations, select the appropriate item from the context menu or from the [Edit] menu.
Note that pasting is possible only when [ASCII] is specified for the character code (If any other character code is
specified, a message is displayed.).

[Toolbar]
E Obtains latest information from the debug tool and updates display.
Resets the highlighting that indicates the spot whose value has changed as a
result of program execution.
However, this button is disabled during program execution.
Notation Shows the following buttons that change the form in which memory values are
displayed.
However, these buttons are disabled during program execution.
IE'Hexadecimal Displays memory values in hexadecimal (default).
Signed Decimal Displays memory values in signed decimal.
|E|Unsigned Decimal Displays memory values in unsigned decimal.
Octal Displays memory values in octal.
Binary Displays memory values in binary.
Size Notation Shows the following buttons that change the form in which memory value size
is displayed.
However, these buttons are disabled during program execution.
|I|4 Bits Displays memory values in 4-bit width.
n 1 Byte Displays memory values in 8-bit width (default).
ﬂ 2 Bytes Displays memory values in 16-bit width.
The value is converted according to the endian in the target memory area.
|E|4 Bytes Displays memory values in 32-bit width.
The value is converted according to the endian in the target memory area.
m 8 Bytes Displays memory values in 64-bit width.
The value is converted according to the endian in the target memory area.
Encoding Shows the following buttons that change the encoding in which character
strings are displayed.
However, these buttons are disabled during program execution.
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ASCII

Displays character strings in ASCII code (default).

Shif't_JIS

Displays character strings in Shift_JIS code.

EUC-JP

Displays character strings in EUC-JP code.

UTF—8

Displays character strings in UTF-8 code.

UTF-16

Displays character strings in UTF-16 code.

Half-Precision Float

Displays character strings as a half-precision floating-point value.

H Float

Displays character strings as a single-precision floating-point value.

H Double

Displays character strings as a double-precision floating-point value.

E Float Complex

Displays character strings as a complex number of single-precision floating-
point.

Double Complex

Displays character strings as a complex number of double-precision floating-
point.

Float Imaginary

Displays character strings as an imaginary number of single-precision float-
ing-point.

Double Imaginary

Displays character strings as an imaginary number of double-precision float-
ing-point.

View

Shows the following buttons that change the display form.

Settings Scroll Range...

Opens the Scroll Range Settings dialog box to set the scroll range.

Column Number Settings...

Opens the Column Number Settings dialog box to set the number of view col-
umns in the Memory value area.

Address Offset Value Settings...

Opens the Address Offset Settings dialog box to set an address and an offset
value for addresses displayed in the Address area.

[[File] menu (Memory panel-Only ltems)]

The [File] menu used exclusively for the Memory panel is as follows. (The other items are shared.)
However, all of these items are disabled during program execution.

Save Memory Data

Saves memory contents to a text file (*.txt) or CSV file (*.csv) that has been saved previ-
ously (see "(g) Save memory values").

If this item is selected for the first time after startup, the same operation as [Save Memory
Data As ...] will be performed.

Save Memory Data
As...

Opens the Data Save dialog box in order to save memory to a specified text file (*.txt) or
CSV file (*.csv) (see "(g) Save memory values").

[[Edit] menu (Memory panel-Only Items)]

The [Edit] menu used exclusively for the Memory panel is as follows. (All other items are disabled.)
However, all of these items are disabled during program execution.

Copy

Copies a selected range as character string to the clipboard.

Paste

Pastes the copied character string from the clipboard to the caret position.
- To paste in the memory value area, see "(e) Copy and paste".

- To paste in the character string area, see "(c) Copying and pasting".

Find...

Opens the Memory Search dialog box.
A search is performed within the Memory value area or the Character string area which-
ever has the caret in it.
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[Context Menu]

Register to Watch1 Registers the symbol at the caret position on the Watch panel (Watch1).

When symbols are registered as watch-expressions, they are registered as variable
names. Because of this, displayed symbol names vary by scope.

However, if the address corresponding to the memory value at the caret position has no
symbols defined, this menu is disabled (see "(f) Register watch-expressions").

Find... Opens the Memory Search dialog box.

A search is performed within the Memory value area or Character string area (unless the
floating-point value display is selected) whichever has the caret in it.

However, this menu is disabled during program execution.

Fill... Opens the Memory Initialize dialog box.
Refresh Obtains latest information from the debug tool and updates the display.
Copy Copies a selected range as character string to the clipboard.

However, this menu is disabled during program execution.

Paste Pastes the copied character string from the clipboard to the caret position.
However, this menu is disabled during program execution.

- To paste in the memory value area, see "(e) Copy and paste".

- To paste in the character string area, see "(c) Copying and pasting".

Notation Shows the following cascaded menu to specify the display notation in the memory value
area.
However, this menu is disabled during program execution.

Hexadecimal Displays memory values in hexadecimal (default).
Signed Decimal Displays memory values in signed decimal.
Unsigned Decimal Displays memory values in unsigned decimal.
Octal Displays memory values in octal.
Binary Displays memory values in binary.
Size Notation Shows the following cascaded menu to specify the display width in the memory value
area.

However, this menu is disabled during program execution.

4 Bits Displays memory values in 4-bit width.
1 Byte Displays memory values in 8-bit width (default).
2 Bytes Displays memory values in 16-bit width.

The value is converted according to the endian in the target memory area.

4 Bytes Displays memory values in 32-bit width.
The value is converted according to the endian in the target memory area.

8 Bytes Displays memory values in 64-bit width.
The value is converted according to the endian in the target memory area.
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Encoding Shows the following cascaded menu to specify the display form in the character string
afv?/éver, this menu is disabled during program execution.
ASCII Displays character strings in ASCII code (default).
Shift_JIS Displays character strings in Shift_JIS code.
EUC-JP Displays character strings in EUC-JP code.
UTF-8 Displays character strings in UTF-8 code.
UTF-16 Displays character strings in UTF-16 code.

Half-Precision Float

Displays character strings as a half-precision floating-point value.

Float

Displays character strings as a single-precision floating-point value.

Double

Displays character strings as a double-precision floating-point value.

Float Complex

Displays character strings as a complex number of single-precision floating-point.

Double Complex

Displays character strings as a complex number of double-precision floating-point.

Float Imaginary

Displays character strings as an imaginary number of single-precision floating-point.

Double Imaginary

Displays character strings as an imaginary number of double-precision floating-point.

View

Shows the following cascaded menu to change the display form.

Settings Scroll
Range...

Opens the Scroll Range Settings dialog box to set the scroll range.

Column Number Set-
tings...

Opens the Column Number Settings dialog box to set the number of view columns in the
Memory value area.

Address Offset Value
Settings...

Opens the Address Offset Settings dialog box to set an offset value for addresses dis-
played in the Address area.

Highlight Accessed

Checking this menu will highlight the memory value which has been changed due to pro-
gram execution (default).
However, this menu is disabled during program execution.

Periodic Updating

Shows the following cascaded menu to set realtime display updates (see "(b) Realtime
display update function").

Periodic Updating
Options

Opens the Property panel to comprehensively set the Realtime display update.
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Disassemble panel

This panel displays the disassembled results of memory contents (disassembled text), as well as displays the results of
line assemble (see "2.6.4 Performing line assembly"), instruction-level debugging (see "2.9.3 Execute programs in
steps"), and code coverage measurements [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T,
RX72M, and RX72N Groups]] (see "2.15 Measure Coverage [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T,
RX671, RX72T, RX72M, and RX72N Groups]]").

Up to four instances of this panel can be displayed at a time. Each panel is discriminated by the name "Disassemble1,"
"Disassemble2," "Disassemble3," and "Disassemble4" in the title bar.

By displaying this panel in mixed display mode, it is also possible to display the source text in a source file correspond-
ing to code data (default).

Note that this panel can only be opened when Cube Suite+ is connected with the debug tool.

Caution

Remark 1.

Remark 2.

Figure A.6

If a program is stepped through while the focus exists on this panel, the program is executed one instruc-
tion at a time. (See "2.9.3 Execute programs in steps.")

In a Scroll Range Settings dialog box that is opened by selecting [View] and then clicking the button

in the toolbar, it is possible to set the scroll range of the vertical scroll bar of this panel.

By choosing [Print...] from the [File] menu, it is possible to print the picture image currently being dis-
played on this panel.

Disassemble Panel (When Displayed in Mixed Display Mode)
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Figure A.8 Disassemble Panel (When Code Coverage Measurement Result is Displayed) [Simulator][E20 [RX71M,
RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N]
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This section describes the following.

- [How to open]

- [Description of each areal

- [Toolbar]

- [[File] menu (Disassemble Panel-Only Items)]
- [[Edit] menu (Disassemble Panel-Only ltems)]

- [Context menu]

[How to open]

- Choose [Disassemble] from the [View] menu and then select [Disassemble? - 4]

[Description of each area]

(1) Eventarea
The lines where an event can be set are displayed against a white background. (If a line is displayed against a
gray background, it means that no events can be set on that line.)
If there is a currently set event on a line, an Event mark denoting the type of event is displayed on the line.
This area has the following features:

(a) Setting/clearing a breakpoint
Click a place with the mouse where you want to set a breakpoint. That way, it is possible to set a breakpoint
easily.
A breakpoint is set in an instruction at the beginning address corresponding to the line position you've clicked.
When a breakpoint is set, an Event mark is displayed on the line where you've set the breakpoint. Also, detailed
information on the set breakpoint is reflected on the Events panel.
Note that if you've done this operation at a place where any event mark is already displayed, the event is
deleted and no breakpoint is set.
Also note that an event can be set on only a line that is displayed against a white background.
For details on how to set a breakpoint, see "2.10.2 Stop the program at the arbitrary position (breakpoint)."

(b) Altering states of various events
Right-clicking any event mark brings up the menu shown below, allowing you to change the state of a selected
event.
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Enable Event

Changes the state of a selected event to an Enabled state.

When a specified condition is true, the event concerned occurs.

Note that if the event mark '::' denoting that there are multiple events set is
selected, all of the set events are enabled.

Disable Event

Changes the state of a selected event to a Disabled state.

Even when a specified condition is true, the event concerned does not occur.
Note that if the event mark '::' denoting that there are multiple events set is
selected, all of the set events are disabled.

Delete Event

Deletes a selected event.
Note that if the event mark '::' denoting that there are multiple events set is
selected, all of the set events are deleted.

View Details in Event

Opens an Events panel that shows detailed information on a selected event.

Panel

(c) Popup display

When the mouse cursor is hovered over an Event mark, the event name of the event, detailed information on it,
and the comment added to the event are displayed in a popup box.

Note that if there are multiple events set at the relevant place,
merated.

Address area

)

information on each event, for up to three, is enu-

This area displays the beginning address of disassembly on each line (always displayed in hexadecimal).

Also, the current PC mark ( ) denoting the current PC positio

n (PC register value) is displayed.

The address width is equal to that of the memory space of the microcontroller that is specified in the project.
Note that, for the source text line during mixed display mode, a line number (xxx:) in a source file corresponding to

the beginning address is displayed.
This area has the following features:

(@) Popup display

When the mouse cursor is hovered over an address/source line number, the following information is displayed

in a popup box.

Address Format:  <load module name>N°$<japel name> + <offset value>
Example1: test1.out$main + 0x10
Example2: sub function + 0x20

Source line number Format:  <load module name>N°®$<file name> # <line number>
Example1: test1.out$main.c#40
Example2: main.c#100

Note
been downloaded.

Disassemble area
Following the source text line concerned, a disassembled result

@)

Figure A.9 Contents of Displayed Disassemble Area (When D

The load module name is displayed only when there are multiple load module files that have

line is displayed as shown below.

isplayed in Mixed Display Mode)
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(a)

(b)

(c)

(d)

(e)

Label line Shows a label name, if a label is defined at the address, and highlights the entire
line in pale green color.

Current PC line Highlights a line corresponding to the address of the current PC position (PC reg-
ister value).Note 1

Breakpoint set line Highlights a line where a breakpoint is set.Note 1

Source text line Shows source text corresponding to code data.Note 2

Disassem- Offset Shows an offset value from the nearest label, if no labels are defined at the

bled result value address.Note 3

line

Instruction | Shows the code that was disassembled in hexadecimal.
code

Instruction | Shows an instruction resulting from disassembly. The mnemonic is highlighted in

blue.
Note 1. The highlighting color depends on how the [General - Font and Color] category in the Option dialog
box are set.
Note 2. By clicking the button (toggle) in the toolbar or unchecking [Mixed Display] on the context

menu, it is possible to hide the source text. (By default, this menu item is checked.)

Note 3. The offset value is, by default, not displayed. To show it, click the button in the toolbar or

select [Show Offset] on the context menu.

This area has the following features:

Line assembly
The displayed instruction/code can be edited (assembled in-line).
For details on how to do it, see "2.6.4 Performing line assembly."

Program execution at instruction level

By stepping through a program while the focus exists on this panel, it is possible to control program execution at
the instruction level.

For details on how to do it, see "2.9.3 Execute programs in steps."

Setting various events

By selecting [Break Settings], [Trace Settings] or [Timer Settings] on the context menu, it is possible to set vari-
ous events at the address or line at which the caret currently exits.

When an event is set, the corresponding Event mark is displayed in the Event area. Also, detailed information
on the set event is reflected on the Events panel.

However, events can only be set on a line that is displayed against a white background in the event area.

For details on how to set an event, see the following sections:

- "2.10.3 Stop the program at the arbitrary position (break event) [E1] [E20] [EZ Emulator]"

"2.10.4 Stop the program with the access to variables/I/O registers"

- "2.13.3 Collecting an execution history in a section"

- "2.13.4 Collecting an execution history only when conditions are met"
- "2.14.3 Measuring execution time in a section"

Remark Breakpoints can also be set or cleared easily in the Event area. (See "(a) Setting/clearing a
breakpoint.")

Registering a watch-expression

The displayed C variable, CPU register, 1/O register or assembler symbol can be registered as a watch-
expression in the Watch panel.

For details on how to do it, see "2.11.6.1 Registering watch-expressions."

Moving to a symbol defined location

While the caret has been moved to an instruction that references a symbol, click the button in the toolbar or
select [Go to Symbol] on the context menu. The caret position is moved to the address at which the symbol at
the caret position is defined.
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Also, following this operation, click the button in the toolbar or select [Back to Address] on the context
menu. The caret position is returned to the instruction that was referencing the symbol before the caret was
moved. (Address denotes the address value of the instruction that references the symbol.)

Jumping to a source line/memory value

When [Jump to Source] on the context menu is selected, the Editor panel is opened, with the caret on it moved
to a source line corresponding to the address of the current caret position. (If the Editor panel is already open,
CS+ jumps to it directly.)

Similarly, when [Jump to Memory] on the context menu is selected, the Memory panel (Memory1) is opened,
with the caret on it moved to a memory value corresponding to the address of the current caret position. (If the
Memory panel is already open, CS+ jumps to it directly.)

Displaying a code coverage measurement result [Simulator] [E20 [RX71M, RX66x, RX65x, RX64M, RX66T,
RX671, RX72T, RX72M, and RX72N Groups]]

If the coverage function is enabled, the lines included in the area that was subjected to coverage measurement
are highlighted based on the code coverage measurement result acquired 2.15 Measure Coverage [Simulator]
[E20 [RX71M, RX66x, RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups]] by program exe-
cution.

For details about coverage measurement, see "2.15 Measure Coverage [Simulator] [E20 [RX71M, RX66x,
RX65x, RX64M, RX66T, RX671, RX72T, RX72M, and RX72N Groups]]."

Saving disassembled data

By choosing [Save Disassemble Data As...] from the [File] menu, it is possible to open the Data Save dialog box
and save the content of this panel in a text file (*.txt) or CSV file (*.csv).

For details on how to save disassembled data, see "2.6.2.5 Saving the displayed contents of disassembled
results."

Zoom in or out on a view

To zoom in and out of the Disassemble panel view, change the zoom ratio by using the drop-down list on the
toolbar of the Main window while the focus is placed in the Disassemble panel.

You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).

- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
25%).

Remark The following items can be customized by setting the Option dialog box.
- Display fonts

- Colors of reserved words/comments

[Toolbar]

Gets latest information from the debug tool to update the display.

Selects mixed display mode that shows the correspondence between disassembled result
and source text (default).

Specifies that the caret position track the current PC value.

Moves the caret to the position at which a selected symbol is defined.

3 o = ]

Moves the caret to a position (address) at which it was immediately before being moved with
the button.

View

Shows the following buttons that change the form in which a disassemble area is displayed.

Show Offset Displays the offset value of a label. If no labels are defined at the address, the offset value

from the nearest label is displayed.

Show Symbol | Displays an address value in the form "symbol + offset value" (default).

However, if the address value has a symbol defined in it, only the symbol is displayed.

Opens the Scroll Range Settings dialog box to set a scroll range.
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[[File] menu (Disassemble Panel-Only Items)]

The [File] menu used exclusively for the Disassemble panel is as follows. (The other items are shared.)
However, all of these items are disabled during program execution.

Save Disassemble Data

Saves the disassembled content to a text file (*.txt) or CSV file (*.csv) that has been
saved previously (see "(h) Saving disassembled data").

Note that if this item is selected for the first time after startup, the same operation as
[Save Disassemble Data As...] would have been selected is performed.

Save Disassemble Data
As...

Opens the Data Save dialog box to save the disassembled content to a specified text
file (*.txt) or CSV file (*.csv) (see "(h) Saving disassembled data").

Print...

Opens the Print Address Range Settings dialog box to print the content of this panel.

[[Edit] menu (Disassemble Panel-Only Items)]

The [Edit] menu used exclusively for the Disassemble panel is as follows. (All other items are disabled.).

Copy Copies the content of a selected line as a character string to the clipboard, if a line is
selected.
When in edit mode, a selected character string is copied to the clipboard.
Rename Goes to edit mode to edit the instruction or instruction code at the caret position (see
"2.6.4 Performing line assembly").
However, this is disabled during program execution.
Find... Opens the Find and Replace dialog box, with its [Find in Files] tab selected.
Replace... Opens the Find and Replace dialog box, with its [Replace in Files] tab selected.
Go To... Opens the Go to the Location dialog box to move the caret to a specified address.

[Context menu]

[Disassemble area and Address area]

Register to Watch1

Registers a selected character string or a word at the caret position as a watch-
expression in the Watch panel (Watch1). (Word determination depends on the current
build tool.)

When registered as a watch-expression, they are registered as a variable name, so
that the displayed symbol name varies with scope.

Register Action Event...

Opens the Action Events dialog box to set an action event at an address at the caret
position.

Go to Here

Executes the program from an address indicated by the current PC value to an
address corresponding to the line where the caret is positioned.

However, this is disabled during program execution or when [Build & Download] is
under execution.

Set PC to Here

Changes the current PC value to an address of the line where the caret currently
exists.

However, this is disabled during program execution or when [Build & Download] is
under execution.

Go To... Opens the Go to the Location dialog box to move the caret to a specified address.
Go to Symbol Moves the caret to the position where a selected symbol is defined.
Back to Address Moves the caret to a position (address) at which it was immediately before being

moved by [Go to Symbol].
However, this is disabled when no symbol names are displayed at address.
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Break Settings

Shows the following cascaded menu to set break-related events.
Note that events can only be set on event settable lines (see "(1) Event area").

Set Hardware Break

Sets a breakpoint (hardware break event) at the address where the caret is positioned
(see "2.10.2 Stop the program at the arbitrary position (breakpoint)."

Set Software Break
[E1] [E20] [EZ Emulator]

Sets a breakpoint (software break event) at the address where the caret is positioned
(see "2.10.2 Stop the program at the arbitrary position (breakpoint)."

Set Read Break to
[Simulator]

Sets a break event for read access at the caret position or in a selected variable
(global variable, static variable inside a function or static variable inside a file) or an I/
O register (see "2.10.4.1 Set a break event (access-related) to a variable/I/O regis-
ter").

Set Write Break to
[Simulator]

Sets a break event for write access at the caret position or in a selected variable
(global variable, static variable inside a function or static variable inside a file) or an I/
O register (see "2.10.4.1 Set a break event (access-related) to a variable/I/O regis-
ter").

Set R/W Break to
[Simulator]

Sets a break event for read/write access at the caret position or in a selected variable
(global variable, static variable inside a function or static variable inside a file) or an I/
O register (see "2.10.4.1 Set a break event (access-related) to a variable/I/O regis-
ter").

Set Combination Break
[E1] [E20] [EZ Emulator]

Sets a break at the caret position's address or the caret position or a selected variable
(global variable, static variable inside a function, static variable inside a file) or 1/O reg-
ister as the condition for a combination break event (see "2.10.3.1 Set a beak event
(execution-related)").

Set Read Combination
Break to
[E1] [E20] [EZ Emulator]

Sets a break event by a read access to the caret position or a selected variable (global
variable, static variable inside a function, static variable inside a file) or I/O register as
the condition for a combination break (see "2.10.4.1 Set a break event (access-
related) to a variable/I/O register").

Set Write Combination
Break to
[E1] [E20] [EZ Emulator]

Sets a break event by a write access to the caret position or a selected variable
(global variable, static variable inside a function, static variable inside a file) or 1/O reg-
ister as the condition for a combination break (see "2.10.4.1 Set a break event
(access-related) to a variable/l/O register").

Set R/W Combination
Break to
[E1] [E20] [EZ Emulator]

Sets a break event by a read/write access to the caret position or a selected variable
(global variable, static variable inside a function, static variable inside a file) or I/O reg-
ister as the condition for a combination break (see "2.10.4.1 Set a break event
(access-related) to a variable/l/O register").

Break Option

Opens the Property panel to set a break function.
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Trace Settings Shows the following cascaded menu to set a trace-related event.
Note that events can only be set on event settable lines (see "(1) Event area").

Start Tracing Sets a trace start event that causes collection of trace data indicating a program exe-
cution history to start when an instruction at the address where the caret exists is exe-
cuted (see "2.13.3.1 Setting a trace start event and a trace end event").
[Simulator]
The setting of the [Use trace function] property in the [Trace] category on the Prop-
erty panel is automatically set to [Yes].

Stop Tracing Sets a trace end event that causes collection of trace data indicating a program exe-
cution history to end when an instruction at the address where the caret exists is exe-
cuted (see "2.13.3.1 Setting a trace start event and a trace end event").
[Simulator]
The setting of the [Use trace function] property in the [[Trace]] category on the
Property panel is automatically set to [Yes].

Record Reading Value Sets a point trace event that, when the caret position or a selected variable (global
variable, static variable inside a function or static variable inside a file) or an I/O regis-
ter is accessed for read, causes the accessed value to be recorded in trace memory
(see "(1) When an access to a variable or I/O register occurred").

Record Writing Value Sets a point trace event that, when the caret position or a selected variable (global
variable, static variable inside a function or static variable inside a file) or an I/O regis-
ter is accessed for write, causes the accessed value to be recorded in trace memory
(see "(1) When an access to a variable or 1/O register occurred").

Record R/W Value Sets a point trace event that, when the caret position or a selected variable (global
variable, static variable inside a function or static variable inside a file) or an I/O regis-
ter is accessed for read/write, causes the accessed value to be recorded in trace
memory (see "(1) When an access to a variable or I/O register occurred").

Record Start R/W Value Sets a trace event that causes trace recording to start upon read/write access to the
caret position or a selected variable (global variable, static variable inside a function,
static variable inside a file) or I/O register

(see "2.13.3.1 Setting a trace start event and a trace end event").

Record End R/W Value Sets a trace event that causes trace recording to end upon read/write access to the
caret position or a selected variable (global variable, static variable inside a function,
static variable inside a file) or I/O register

(see "2.13.3.1 Setting a trace start event and a trace end event").

Show Trace Result Opens the Trace panel and displays acquired trace data.

Trace Settings Opens the Property panel to set the trace function.
However, this is disabled while the tracer is operating.
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Timer SettingsNote !

Shows the following cascaded menu to set a timer-related event (see "2.14.3 Measur-
ing execution time in a section").
Note that events can only be set on event settable lines (see "(1) Event area").

Start Timer

Sets a timer start event that causes measurement of program execution time to start
when an instruction at the address where the caret exists is executed (see "(1) How
to set a timer start event").

Stop Timer

Sets a timer end event that causes measurement of program execution time to end
when an instruction at the address where the caret exists is executed (see "(2) How
to set a timer end event").

Set Timer Start R/W Value

Sets a timer start event that causes a measurement of the program's execution time to
start upon read/write access to the caret position or a selected variable (global vari-
able, static variable inside a function, static variable inside a file) or I/O register (see
"(1) How to set a timer start event").

Set Timer <N>
[E1] [E20] [EZ Emulator]

|Note 2

Specify a channe in which a timer start event is set.

Set Timer End R/W Value

Sets a timer end event that causes a measurement of the program's execution time to
finish upon read/write access to the caret position or a selected variable (global vari-
able, static variable inside a function, static variable inside a file) or I/O register (see
"(2) How to set a timer end event").

Set Timer <N>
[E1] [E20] [EZ Emulator]

|Note 2

Specify a channe in which a timer start event is set.

View Result of Timer

Opens the Events panel to display only timer-related events.

Clear Coverage Information
[Simulator] [E20 [RX71M,
RX66x, RX65x, RX64M,
RX66T, RX671, RX72T,
RX72M, and RX72N
Groups]]

Clears all of the code coverage measurement results that the debug tool currently
holds.

However, this item is not displayed if the debug tool used does not support the cover-
age function.

Edit Disassemble

Goes to edit mode to edit an instruction at the line where the caret is positioned (see
"2.6.4 Performing line assembly").
However, this is disabled during program execution.

Edit Code Goes to edit mode to edit an instruction code at the line where the caret is positioned
(see "2.6.4 Performing line assembly").
However, this is disabled during program execution.
View Shows the following cascaded menu to set the contents displayed in the disassemble
area.
Show Offset Displays the offset value of a label. If no labels are defined at the address, the offset
value from the nearest label is displayed.
Show Symbol Displays an address value in the form "symbol + offset value" (default).

However, if the address value has a symbol defined in it, only the symbol is displayed.

Settings Scroll Range...

Opens the Scroll Range Settings dialog box to set a scroll range.

Mixed Display

Selects mixed display mode that shows the correspondence between disassembled
result and source text (default).

Jump to Source

Opens the Editor panel, with the caret on it moved to a source line corresponding to
the address at the caret position.

Jump to Memory

Opens the Memory panel (Memory1), with the caret on it moved to a memory value
corresponding to the address at the caret position.

Note 1. [E1] [E20] [EZ Emulator]
RX100 Series other than RX140 Group does not support timers.
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Note 2. The specifiable number of channels differs between the RX600/RX700 and RX200 Series/RX140 Group,
as shown below.
RX600, RX700 Series: 2 (32 bits * 2) or 1 (64 bits * 1)
RX200 Series, RX140 Group: 1 (24 bits * 1)

[Event area] ([E1] [E20] [EZ Emulator])

Hardware Break First Defines the type of break that can be set by clicking the mouse once to be a hardware
breakpoint (reflected in the setting of the [Type of breakpoints to be preferentially used] in
the [Break] [E1] [E20] [EZ Emulator] category on the Property panel.

Software Break First Defines the type of break that can be set by clicking the mouse once to be a software
breakpoint (reflected in the setting of the [Type of breakpoints to be preferentially used] in
the [Break] [E1] [E20] [EZ Emulator] category on the Property panel).
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CPU Register panel

This panel displays the contents of the CPU registers (general-purpose and control registers) and change register val-
ues (see "2.11.2 Displaying and changing the CPU registers")
Note that this panel can be opened only when CS+ is connected with the debug tool.

Remark By double-clicking a line delimiting each area on the panel, it is possible to change the relevant area to
the smallest displayable width without omitting the content in it.

Figure A.10 CPU Register Panel
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This section describes the following.

- [How to open]

- [Description of each area]

- [Toolbar]

- [[File] Menu (CPU Register Panel-Only Items)]
- [[Edit] Menu (CPU Register Panel-Only ltems)]

- [Context menu]

[How to open]

- Choose [CPU Register] from the [View] menu.

[Description of each area]

(1) [Register Name] area
This area displays register names in list form, with the types of registers classified by category (folder).
The meaning of each icon displayed here is described below.
Note that the category names or register names displayed here cannot be edited nor deleted.

I'_If Indicates that the register names belonging to this category are displayed. Double-clicking the
icon or clicking the "-" mark closes the category and hides the register names.

[:f Indicates that the register names belonging to this category are hidden. Double-clicking the icon
or clicking the "+" mark opens the category and displays register names.

J Shows a register name. Double-clicking the icon or clicking the "+" or "-" mark displays or hides

the low-level register names (names representing part of a register).
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Shows a register name (name representing part of a register).

The displayed category and register names are as follows. (The number of the "+" marks at the beginning of each
register name denotes the depth of the hierarchical level of displayed registers.)

Table A.2 [General Registers] Category and Register Names [RX]
Register name (alias) Bit width Register name (alias) Bit width
+ RO 32 +R8 32
+R1 32 +R9 32
+R2 32 +R10 32
+R3 32 +R11 32
+R4 32 +R12 32
+R5 32 +R13 32
+ R6 32 +R14 32
+R7 32 +R15 32
Table A.3 [Double-Precision Floating-Point Data Registers] Category and Register Names [RX]NOte 5
Register name (alias) Bit width Register name (alias) Bit width
+ DRO 64 + DR8 64
+ DR1 64 + DR9 64
+ DR2 64 + DR10 64
+ DR3 64 +DR11 64
+ DR4 64 + DR12 64
+ DR5 64 +DR13 64
+ DR6 64 + DR14 64
+ DR7 64 + DR15 64
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Table A4 [Control Registers] Category and Register Names [RX]
Register name Bit width Register name Bit width Register name Bit width
(alias) (alias) (alias)
+ISP 32 + FPSWNote 2 32 + AccNote 3 64
+USP 32 ++FS 1 + ACcoNote 4 72
+INTB 32 ++ FX 1 + ACC1Note 4 72
+PC 32 ++FU 1 + ExTBNote 4 32
+ PSW 32 ++FZ 1 + DPSWNote 5 32
++ IPL gNote 1 ++FO 1 + DCMRNot® 5 32
++ PM 1 ++FV 1 + DECNTNote 5 32
++ U 1 ++ EX 1 + DEPCNoe 5 32
++ | 1 ++EU 1
++0 1 ++ EZ 1
++ S 1 ++ EO 1
++Z 1 ++ EV 1
++C 1 ++ DN 1
+ BPC 32 ++ CE 1
+ BPSW 32 ++ CX 1
+ FINTV 32 ++ CU 1
++ CZ 1
++ CO 1
++ CY 1
++ RM 2
Note 1. The bit width is 3 bits for the RX610 Group.
Note 2. FPSW register is not supported by the microcontrollers without the FPU.
Note 3. The RX71M, RX66x, RX65x, RX64M, RX671, RX24x, RX23x, RX72T, RX72M, and RX72N groups
do not support the ACC register.
Note 4. Only the RX71M, RX66x, RX65x, RX64M, RX671, RX24x, RX23x, RX72T, RX72M, and RX72N
groups support the ACCO, ACC1, and EXTB registers.
Note 5. These registers are not supported in microcontrollers that do not incorporate a double-precision

floating-point coprocessor.

This area has the following features.

(@) Registration of watch-expressions
CPU registers or categories can be registered as watch-expressions in the Watch panel.
For details on how to do it, see "2.11.6.1 Registering watch-expressions."

Remark 1.

Remark 2.

Caution

If watch-expressions are registered for a category as the subject of registration, all CPU registers
belonging to the category are registered as watch-expressions.

The registered watch-expressions will have scope specification automatically added.

[RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]
When the ACCO or ACC1 register is registered as a watch-expression in the Watch panel and
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[Float] or [Double] is selected as the value display form, the actual display is the same as when
[Hexadecimal] is selected.

(2) [Value] area
This area displays the value of each CPU register and changes register values.
The desired notation (numerical representation) can be selected by clicking the appropriate toolbar button or by
selecting from a context menu. Also, it is possible to select a display form that always adds hexadecimal equiva-
lents to the ordinary display.
The meaning of marks displayed as CPU register values and their colors are as follows. (The colors in which text
and backgrounds are displayed depend on how the [General - Font and Color] category of the Option dialog box is

set.)
Example display (default) Description
00 Text color Blue Values of CPU registers which have had their values changed by
the user (Written into the target memory by hitting the [Enter] key)

Background Standard
color color

00 Text color Sienna Values of CPU registers whose values have changed as a result

) of program execution

Balckground LightYellow Highlighting is reset by reexecuting the program.
color

This area has the following features:

(a) Alternation of CPU register values
To change the value of a CPU register value, select the CPU register value you want to change and click it
again, and then enter a new value directly from the keyboard. (Pressing the [Esc] key cancels the editing mode.)
When you've finished editing the value of a CPU register, press the [Enter] key or move the focus to other than
the edit area. The value you've changed is written into the register of the debug tool.

(b)  Saving of CPU register values
By choosing [Save CPU Register Data As...] from the [File] menu, it is possible to open the Save As dialog box
and then save the entire content of this panel to a text file (*.txt) or CSV file (*.csv).
For details on how to save the CPU register values, see "2.11.2.3 Saving the displayed CPU register contents."

(c) Zoom in or out on a view
To zoom in and out of the CPU Register panel view, change the zoom ratio by using the drop-down list on the
toolbar of the Main window while the focus is placed in the CPU Register panel.
You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).

- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
50%).

If the panel is closed after the zoom ratio is changed, the changed zoom ratio is retained (next time, the panel
will open at the changed zoom ratio).
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[Toolbar]
F Acquires latest information from the debug tool to update the display.
However, this is disabled during program execution.
Notation Shows the following buttons for changing the form in which values are displayed.
AutoSelect Displays the value of a selected item (including a low-level item) in predetermined nota-

tion (default).

IE' Hexadecimal

Displays the value of a selected item (including a low-level item) in hexadecimal.

Signed Decimal

Displays the value of a selected item (including a low-level item) in signed decimal.

|E|Unsigned Decimal

Displays the value of a selected item (including a low-level item) in unsigned decimal.

Octal

Displays the value of a selected item (including a low-level item) in octal.

Binary

Displays the value of a selected item (including a low-level item) in binary.

ASCII

Displays the character string of a selected item (including a low-level item) in ASCII
code. If the subject to be displayed consists of 2 bytes or more, characters of 1 byte
each are displayed in a row.

Displays a selected item in Float.
Except for 4-byte data, however, they are displayed in predetermined notation.

Displays a selected item in Double.
Except for 8-byte data, however, they are displayed in predetermined notation.

Adds a hexadecimal equivalent for the displayed value at the end of it, with the equiva-
lent enclosed in parentheses "()".

[[File] Menu (CPU Register Panel-Only Items)]

The [File] menu used exclusively for the CPU Register panel is as follows. (The other items are shared.)
However, all of these items are disabled during program execution.

Save CPU Register
Data

Saves the content of this panel to a text file (*.txt) or CSV file (*.csv) that has been saved
previously (see "(b) Saving of CPU register values").

If this item is selected for the first time after startup, the same operation as [Save CPU
Register Data As...] would have been selected is performed.

Save CPU Register
Data As...

Opens the Save As dialog box in order to save the content of this panel to a specified text
file (*.txt) or CSV file (*.csv) (see "(b) Saving of CPU register values").

[[Edit] Menu (CPU Register Panel-Only Items)]

The [Edit] menu used exclusively for the CPU Register panel is as follows. (All other items are disabled.)

Cut Cuts a selected range of character string and copies it to the clipboard.
However, this is enabled only when character strings are being edited.

Copy When in editing mode, copies a selected character string to the clipboard.
If a line is selected, a register or category on the line is copied to the clipboard.
Note that a copied item can be pasted to the Watch panel.

Paste Pastes a copied character string from the clipboard to the caret position.
However, this is enabled only when character strings are being edited.

Select All Selects all items.

Find... Opens the Find and Replace dialog box, with its [Find in Files] tab selected.

Replace... Opens the Find and Replace dialog box, with its [Replace in Files] tab selected.
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[Context menu]

Register to Watch1 Registers a selected register name or category to the Watch panel (Watch1).

Copy When in editing mode, copies a selected character string to the clipboard.
If a line is selected, a register item or category on the line is copied to the clipboard.
Note that a copied item can be pasted to the Watch panel.

Notation Shows the following cascaded menu to specify the form in which values are displayed.

AutoSelect Displays the value of a selected item (including a low-level item) in predetermined notation
(default).

Hexadecimal Displays the value of a selected item (including a low-level item) in hexadecimal.
Signed Decimal Displays the value of a selected item (including a low-level item) in signed decimal.
Unsigned Decimal Displays the value of a selected item (including a low-level item) in unsigned decimal.
Octal Displays the value of a selected item (including a low-level item) in octal.
Binary Displays the value of a selected item (including a low-level item) in binary.
ASCII Displays the character string of a selected item (including a low-level item) in ASCII code.

If the subject to be displayed consists of 2 bytes or more, characters of 1 byte each are
displayed in a row.

Float Displays a selected item in Float.
Except for 4-byte data, however, they are displayed in predetermined notation.

Double Displays a selected item in Double.
Except for 8-byte data, however, they are displayed in predetermined notation.

Include Hexadecimal | Adds a hexadecimal equivalent for the displayed value at the end of it, with the equivalent
Value enclosed in parentheses "( )".

Caution [RX71M, RX66x, RX65x, RX64M, RX671, RX72T, RX72M, and RX72N Groups]
When [Float] or [Double] is selected for the ACCO or ACC1 register, the value which is displayed is the
same as when [Hexadecimal] is selected.
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IOR panel

This panel displays the contents of I/O registers and changes their values (see Section"2.11.3 Displaying and changing

the I/O registers").

Note that this panel can only be opened when CS+ is connected with the debug tool.

Caution The 1/O registers that get the microcontroller actuated by a read operation are protected against reads,
so that no values are read from those registers ([Value] marked with "?").
To obtain the contents of the I/O registers protected against reads, select [Force Read Value] from the

context menu.

Remark By double-clicking a line delimiting each area on panel, it is possible to change the relevant area to the
smallest displayable width without omitting the content in it.

Figure A.11 IOR Panel
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This section describes the following.

- [How to open]

- [Description of each area]

- [Toolbar]

- [[File] menu (IOR Panel-Only ltems)]
- [[Edit] menu (IOR Panel-Only Iltems)]

- [Context Menu]

[How to open]

- Choose [IOR] from the [View] menu.

[Description of each area]

(1) Search area

This area performs a search of I/O register names.

b

Specify the character string to be searched (not case-sensitive).
Enter a character string directly from the keyboard (specifiable in up to 512 characters)
or select an input history item from the drop-down list (up to 10 history entries).
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(2)

(a)

(b)

Searches for I/O register names that include the character string specified in the text
box in upward direction, with the search result placed in selected state.

Searches for I/O register names that include the character string specified in the text
box in downward direction, with the search result placed in selected state.

Remark 1. The I/O register names that are hidden as classified by category (folder) also are searched

(expanded and placed in selected state).

Remark 2. After entering the character string to be searched, press the [Enter] key and the same option as

would be when the '“"* button is clicked is performed, or press the [Shift] + [Enter] keys and the
same operation as would be when the button is clicked is performed.

[IOR] area
This area displays I/O register names in list form as classified by type of I/O register as category (folder).
The meaning of each displayed icon is as follows.

Indicates that names of I/O registers in this category are currently displayed. Double-clicking this
icon or clicking "-" will close the category and hide the names of corresponding I/O registers.
Note that categories are, by default, nonexistent. If necessary, create a new category and then
Edit the tree.

Indicates that names of I/O registers in this category are currently hidden. Double-clicking this
icon or clicking "+" will open the category and display the names of corresponding I/O registers.
Note that categories are, by default, nonexistent. If necessary, create a new category and then

Edit the tree.
ﬁj Displays I/O register names.
Remark By clicking the header part of this area, it is possible to sort category names in order of character

code. (The I/O register names in each category are sorted in the same way.)

This area has the following features.

Edit the tree

The tree form can be edited by classifying each I/O register by any category (folder).

To create a new category, move the caret to the 1/0O register name for which a category is to be created and click
the button in the toolbar or select [Create Category] from the context menu. Then enter any category name
(specifiable in up to 1,024 characters).

To remove a category, select the category to be removed and click the button in the toolbar or select
[Remove] from the context menu. Note, however, that only blank categories can be removed.

Also, to edit a category name, select the category name to edit and follow one of the following procedures:

- Click the category name again and edit it directly from the keyboard

- Choose [Change Name] from the [Edit] menu and then edit the category name directly from the keyboard

- Press the [F2] key and then edit the category name directly from the keyboard

When a category is created, drag-and-drop I/O register names directly into the category. That way, 1/O register
names can be displayed in tree form classified by category.

Similarly, the order in which categories or I/O register names are displayed (one above or below another) can be
freely changed by a drag-and-drop operation.

To clear and restore an edited category, click on the ’?’ button on the toolbar or select [Clear customization]
from the context menu.

Caution 1. A category cannot be created within another category.
Caution 2.  I/O registers cannot be added or removed.

Registration of watch-expressions
1/0 registers or categories can be registered as watch-expressions on the Watch panel.
For details on how to do it, see "2.11.6.1 Registering watch-expressions".

Remark 1. If a watch-expression is registered for a category, all of the I/O registers belonging to that cate-
gory are registered as watch-expressions.

Remark 2. The registered watch-expressions have their scope specification automatically given.
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(c) Zoom in or out on a view
To zoom in and out of the IOR panel view, change the zoom ratio by using the drop-down list on the toolbar of
the Main window while the focus is placed in the IOR panel.
You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).

- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
50%).

If the panel is closed after the zoom ratio is changed, the changed zoom ratio is retained (next time, the panel
will open at the changed zoom ratio).

(3) [Value] area
This area displays or changes I/O register values.
The notation (numeral representation) in which values are displayed can be selected using the appropriate toolbar
button or selecting from the context menu. Also, it is possible to select a display form that always adds hexadeci-
mal equivalents to the ordinary display.
The meaning of marks displayed as I/O register values and their colors are as follows (The colors in which text
and backgrounds are displayed depend on how the [General - Font and Color] category of the Option dialog box is

set.).
Example display (default) Description
00 Text color Blue The value of the I/O register that the user is changing (press the
[Enter] key to write to the target memory).
Background Standard
color color
00 Text color Sienna The value of the 1/O register that has been changed because of
- the execution of a program
Background LightYellow To reset the highlighting, select the button on the toolbar or
color [Reset Color] from the context menu.
? Text color Gray Values of I/O registers protected against read Note
Background Standard
color color
Note This refers to the 1/O registers that get the microcontroller actuated by a read operation.

To read the value of read-protected I/O register, select [Force Read Value] from the context menu.

Caution The 1-byte or 2-byte I/O registers and the 1-bit I/O registers mapped to those 1-byte or 2-byte 1/0
registers differ in timing with which values are retrieved. Therefore, while a value from the same 1/0
register is being displayed, it is possible that the displayed value is different.

Remark The values are sorted in ascending order of numeric value by clicking the header part of this area.

This area has the following features.

(a) Alteration of I/O register values
When changing I/O register values, select the target I/0 register value and then click it again to edit it directly
from the keyboard. (Pressing the [Esc] key cancels the edit mode.)
Atfter editing an 1/O register value, hit the [Enter] key or move the focus to other than the edit area. The edited
value is written into the debug tool's target memory.
For details on how to edit I/O register values, see "2.11.3.4 Changing the contents of |/O registers".

(b) Saving of I/O register values
Choosing [Save IOR Data As ...] from the [File] menu opens the Save As dialog box, making it possible to save
all content of this panel to a text file (*.txt) or CSV file (*.csv).
For details on how to save I/O register values, see "2.11.3.6 Saving the displayed I/O register contents".

(4) [Type (Byte Size)] area
This area displays the type information of each I/O register in the form shown below.

- <Type of I/O register> [<Access attribute> <All accessible sizes>](<Size>)
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Access attribute One of the following is displayed as access attribute.
R Read only
w Write only
R/W Read/Write
All accessible sizes | Accessible sizes, in bit units, are enumerated in increasing order by separating each with
acomma",".
Size Shows the size of each I/O register.

If displayable in byte units, the size is shown in bytes, if displayable in bit units, the size is
shown in bits, with the respective units given.

Example 1.  For the "IOR [R/W 1.8] (1 byte)" case
This refers to an 1/O register that is read/writable, accessible in 1 bit and 8 bits, and 1 byte in size.

Example 2.  For the "IOR [R/W 1] (1 bit)" case
This refers to an 1/O register that is read/writable, accessible in 1 bit, and 1 bit in size.

Remark The type information is sorted in order of character code by clicking the header part of this area.

(5) [Address] area

This area displays the addresses to which the 1/O registers are mapped (always shown in hexadecimal).
However, the bit registers displayed here are given bit offset values, as shown in the examples below.

Example 1.  For the "OxFF40" case
This register is mapped to "OxFF40".

Example 2.  For the "OxFF40.4" case
This is a bit register mapped to bit 4 of the address "0xFF40".

Remark The addresses are sorted in ascending order of numeric value by clicking the header part of this

area.

[Toolbar]

=]
[

Obtains latest information from the debug tool and updates the display.
No data are reloaded for the I/O registers protected against read.
However, this button is disabled during program execution.

Resets the highlighting for a selected 1/O register, which indicates that its value has
changed as a result of program execution.
However, this button is disabled during program execution.

Adds a new category (folder). Enter a category name directly in the text box.

While you can create any number of new categories, note that a category cannot be
created within another category.

However, this button is disabled during program execution.

Clears the user customization (creation of categories, changing orders, and changing
notation).

Deletes a selected range of character string.
If a blank category is in selected state, the category is deleted (I/O registers cannot be
deleted.).
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Notation Shows the following buttons that change the form in which values are displayed.
IE'Hexadecimal Displays the value of a selected item in hexadecimal (default).
Signed Decimal Displays the value of a selected item in signed decimal.
|E|Unsigned Decimal Displays the value of a selected item in unsigned decimal.
Octal Displays the value of a selected item in octal.
Binary Displays the value of a selected item in binary.
ASCII Displays the value of a selected item in ASCII code.
Adds a hexadecimal equivalent for the displayed value of a selected item at the end of
it, with the equivalent enclosed in parentheses ().

[[File] menu (IOR Panel-Only ltems)]

The [File] menu used exclusively for the IOR panel is as follows (The other items are shared.).
However, all of these items are disabled during program execution.

Save IOR Data Saves the content of this panel to a text file (*.txt) or CSV file (*.csv) that has been saved
previously (see "(b) Saving of I/O register values").

If this item is selected for the first time after startup, the same operation as [Save IOR Data
As ...] would have been selected is performed.

Save IOR Data As... Opens the Save As dialog box in order to save the content of this panel to a specified text
file (*.txt) or CSV file (*.csv) (see "(b) Saving of I/O register values").

[[Edit] menu (IOR Panel-Only Items)]

The [Edit] menu used exclusively for the IOR panel is as follows (All other items are disabled.).

Cut Cuts a selected range of character string and moves it to the clipboard (No I/O registers
and categories can be cut.).

Copy Copies a selected range of character string to the clipboard.
If an 1/O register or category is in selected state, that item is copied.
Note that the copied item can be pasted to the Watch panel.

Paste Pastes the content of the clipboard to the caret position when text is in editing mode (1/0
registers and categories cannot be pasted.).

Delete Deletes a selected range of character string.
If a blank category is in selected state, that item is deleted (No I/O registers can be
deleted.).
Select All Selects all character strings whose text is in edit mode.
If the text is in other than edit mode, all I/O registers and categories are placed in selected
state.
Rename Edits the name of a selected category.
Find... Moves the focus to the text box in the search area.
Go To... Opens the Go to the Location dialog box to move the caret to a specified I/O register.
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[Context Menu]

Register to Watch1

Registers the selected 1/O register or category to the Watch panel (Watch1).

Refresh

Obtains latest information from the debug tool and updates the display.
No data are reloaded for the I/O registers protected against read.
However, this button is disabled during program execution.

Force Read Value

Forcibly loads a value once for I/O registers protected against read.

Go To...

Opens the Go to the Location dialog box.

Create Category

Adds a new category (folder). Enter a category name directly into the text box.

While you can create any number of new categories, note that a category cannot be cre-
ated within another category.

However, this button is disabled during program execution.

Clear customization

Clears the user customization (creation of categories, changing orders, and changing
notation).

Copy Copies a selected range of character string to the clipboard.
If an 1/O register or category is in selected state, that item is copied.
Note that the copied item can be pasted to the Watch panel.
Delete Deletes a selected range of character string.
If a blank category is in selected state, that item is deleted (No I/O registers can be
deleted.).
Notation Shows the following cascaded menu to specify the form in which values are displayed.
Hexadecimal Displays the value of the selected item in hexadecimal (default).

Signed Decimal

Displays the value of the selected item in signed decimal.

Unsigned Decimal

Displays the value of the selected item in unsigned decimal.

Octal Displays the value of the selected item in octal.
Binary Displays the value of the selected item in binary.
ASCII Displays the value of the selected item in ASCII code.

Include Hexadecimal
Value

Adds a hexadecimal equivalent for the displayed value of a selected item at the end of it,
with the equivalent enclosed in parentheses ().

Reset Color

Resets the highlighting for a selected 1/O register, which indicates that its value has
changed as a result of program execution.
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Local Variables panel

This panel displays the contents of local variables and changes their values (see "2.11.5 Displaying and changing local
variables").
Note that this panel can only be opened when CS+ is connected with the debug tool.

Caution 1.  During program execution, nothing is displayed on this panel. The contents of each area on this panel
are displayed at the time the program has stopped running.

Caution 2.  Because of optimization by a compiler, for blocks where variables, or the subject to be operated on, are
not in use, there may be no variable data in the stack and registers. In this case, no variables are dis-
played that are the subject to be operated on.

Remark By double-clicking a line delimiting each area on panel, it is possible to change the relevant area to the
smallest displayable width without omitting the content in it.

Figure A.12 Local Variables panel
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This section describes the following.
- [How to open]
- [Description of each area]
- [Toolbar]
- [[File] menu (Local Variables Panel-Only Items)]
- [[Edit] menu (Local Variables Panel-Only Items)]

- [Context menu]

[How to open]

- Choose [Local Variable] from the [View] menu.

[Description of each area]

(1) Scope area
This area selects the scope of local variables to be displayed from the drop-down list.
The selectable items are as follows.

ltem Operation
Current Displays local variables at scope of the current PC value.
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ltem Operation

<depth> <Function name() [file name#line | Displays local variables at scope of the calling function.
number]>N°te After the program execution, the scope selected here is retained
as long as the selected scope exists.

Note It shows the function caller displayed on Call Stack panel.

(2) [Name] area
Displays local variable names or function names. Function parameters are also displayed as local variables.
Also, arrays, pointer-type variables, and structures/unions have their hierarchical structure displayed in tree form.
This area cannot be edited.
The meaning of each icon displayed here is as follows.

™ Denotes a variable.

Auto variables, internal static variables, and register variables are also displayed Note,

Arrays, pointer-type variables, and structures/unions have their hierarchical structure displayed in
tree form.

If a variable is marked with "+" at the beginning, clicking it expands the next part of the variable
(After expansion, the mark changes to "-".).

Array All elements in the array

Pointer-type vari- | Variable at the destination pointed to by the pointer

ables Note that if the destination pointed to by the pointer is a pointer, it is further
assigned a "+" mark. Clicking it shows the other part that is referenced.
However, if the value pointed to by the pointer is unknown, it is marked with "?".

Structure/union All members of the structure/union
,‘. Denotes a parameter.
= Denotes a function.
Note To display auto variables, be aware that the exact values of local variables cannot be displayed at

the prolog of functions ("{" in functions) and epilog of functions ("}" in functions). (The addresses of
auto variables are relative addresses from the stack pointer (SP), so that they are indefinite until the
SP value is fixed in the function. As the SP is manipulated at the prolog and epilog, its value is
indefinite. Therefore, exact values cannot be displayed at the prolog and epilog.)

This area has the following features.

(@) Registration of watch-expressions
C variables can be registered in the Watch panel as watch-expressions.
For details on how to register, See "2.11.6.1 Registering watch-expressions".

Remark The registered watch-expressions have their scope specification automatically given.

(b) Jump to memory
Selecting [Jump to Memory] from the context menu opens the Memory panel (Memory1) with the caret moved
to the address at which a selected local variable is located (If the Memory panel (Memory1) is already open,
CS+ jumps to it directly.).

(c) Zoom in or out on a view
To zoom in and out of the Local Variables panel view, change the zoom ratio by using the drop-down list on the
toolbar of the Main window while the focus is placed in the Local Variables panel.
You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).

- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
50%).

If the panel is closed after the zoom ratio is changed, the changed zoom ratio is retained (next time, the panel
will open at the changed zoom ratio).
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(3) [Value] area
This area displays or changes the values of local variables.
The notation of a data value and encoding of character strings can be selected using the toolbar buttons or from
the context menu. Also, it is possible to select a display form where hexadecimal display is always added.
The meaning of marks displayed as values of local variables and their colors are as follows (The colors in which
text and backgrounds are displayed depend on how the [General - Font and Color] category of the Option dialog

box is set).

Example display (default) Description
00 Text color Blue Local variable values that have been changed by the user. Press
[Enter] to write them to the target memory.
Background Standard
color color
00 Text color Sienna Local variable values that have been changed due to program
. execution Not
Balckground LightYellow Executing the program again will reset the highlighting color.
color
? Text color Gray Local variable values that could not be acquired.

Background Standard
color color

Note Applicable only to cases where the displayed variable names remained same from the program

start point to the break point while their values were changed.

This area has the following features.

(@) Alteration of local variable and parameter values
To change a local variable value and parameter value, select the local variable value to be changed first and,
after clicking it again, enter directly new values from the keyboard. (Pressing the [Esc] key cancels the edit
mode.)
The edited local variable values and parameter values are written into the debug tool's target memory by press-
ing the [Enter] key or moving the focus to other than the edit area.
For details on how to change local variable and parameter values, see "2.11.5.2 Changing the contents of local
variables".

(b) Saving of local variable values
Choosing [Save Local Variables Data As ...] from the [File] menu opens the Save As dialog box, making it pos-
sible to save all content of this panel to a text file (*.txt) or CSV file (*.csv).
For details on how to save local variable values, see "2.11.5.3 Saving the displayed contents of local variables".

(4) [Type (Byte Size)] area
This area displays the type names of local variables. They are displayed in forms conforming to C language
description.
Arrays have the number of their elements added in "[ ]" and functions have their size (in bytes) added in "( )"
when they are displayed.
Note that this area cannot be edited.

(5) [Address] area
This area displays the addresses of local variables. If variables are assigned to registers, the register names are
displayed.
This area cannot be edited.

[Toolbar]
Each button in the toolbar are disabled during program execution.
= Obtains latest information from the debug tool and updates dis-
play.
Notation Shows the following buttons that change the form in which values
are displayed.
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Displays values on this panel in per-variable predetermined nota-
tion (default).

Displays values on this panel in hexadecimal.

Displays values on this panel in decimal.

Displays values on this panel in octal.

ﬂ Binary

Displays values on this panel in binary.

Decimal Notation for Array Index Displays array indexes on this panel in decimal (default).

IE'Hexadecimal Notation for Array Index Displays array indexes on this panel in hexadecimal.

Float

Displays values on this panel in Float.
Note that non-4 byte data and data with type information are dis-
played in default notation.

IE'DoubIe

Displays values on this panel in Double.
Note that non-8 byte data and data with type information are dis-
played in default notation.

£l

Adds the hexadecimal equivalent in bracket "( )" at the end of the
value.

Encoding

Shows the following buttons that change the encoding in which
string variables are displayed.

ASCII

Displays string variables in ASCII code.

Shift_JIS

Displays string variables in Shift_JIS code (default).

EUC-JP

Displays string variables in EUC-JP code.

UTF-8

Displays string variables in UTF-8 code.

UTF-16

Displays string variables in UTF-16 code.

[[File] menu (Local Variables Panel-Only Items)]

The [File] menu items listed below are provided exclusively on the Local Variables panel (Other menu items are shared

with other panels.).

However, all of these items are disabled during program execution.

Save Local Variables
Data

Overwrites the last-saved text file (*.txt) or CSV file (*.csv) with the contents of this panel
(see "(b) Saving of local variable values").

If you select this item for the first time after the start of the program, the operation will be
the same as selecting [Save Local Variables Data As...].

Save Local Variables
Data As...

Opens the Save As dialog box in order to save the contents of this panel to a specified text
file (*.txt) or CSV file (*.csv) (see "(b) Saving of local variable values").

[[Edit] menu (Local Variables Panel-Only Items)]

The [Edit] menu items listed below are provided exclusively on the Local Variables panel. (All the other menu items are

disabled.)
Copy Copies the content of a selected line or a character string to the clipboard.
Select All Puts the item into all selected state.
Rename Goes to edit mode in order to change the value of a selected local variable (see "2.11.5.2
Changing the contents of local variables").
However, this item is disabled during program execution.
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Find...

Opens the Find and Replace dialog box, with the [Find in Files] tab selected.

Replace...

Opens the Find and Replace dialog box, with the [Replace in Files] tab selected.

[Context menu]

All the items in the context menu are disabled during program execution.

Register to Watch1 Registers a selected local variable in the Watch panel (Watch1).

Copy Copies the content of a selected line or a character string to the clipboard.

Notation Shows the following cascaded menu to specify the form in which values are displayed.
AutoSelect Displays values on this panel in per-variable predetermined notation (default).
Hexadecimal Displays values on this panel in hexadecimal.

Decimal Displays values on this panel in decimal.
Octal Displays values on this panel in octal.
Binary Displays values on this panel in binary.

Decimal Notation for
Array Index

Displays array indexes on this panel is decimal (default).

Hexadecimal Nota-
tion for Array Index

Displays array indexes on this panel is hexadecimal.

Float Displays values on this panel in Float.
Note that non-4 byte data and data with type information are displayed in default notation.
Double Displays values on this panel in Double.

Note that non-8 byte data and data with type information are displayed in default notation.

Include Hexadecimal
Value

Adds the hexadecimal equivalent in bracket "( )" at the end of the value.

Encoding Shows the following cascaded menu to specify character code.
ASCII Displays string variables in ASCII code.
Shift_JIS Displays string variables in Shift_JIS code (default).
EUC-JP Displays string variables in EUC-JP code.
UTF-8 Displays string variables in UTF-8 code.
UTF-16 Displays string variables in UTF-16 code.

Jump to Memory

Opens the Memory panel (Memory1), with the caret moved to the address indicated by the
selected line.
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Watch panel

This panel displays the content of a registered watch-expression or changes the displayed value (see "2.11.6 Display-
ing and changing watch-expressions").

Up to four instances of this panel can be opened at a time. Each panel is discriminated by the name "Watch1,"
"Watch2," "Watch3" or "Watch4" in the title bar, allowing you to register, delete or move a watch-expression independently
of the panel.

Watch-expressions can also be registered from the Editor panel, Disassemble panel, Memory panel, CPU Register
panel, Local Variables panel or IOR panel, as well as from this panel.

If a panel that has watch-expressions registered in it is closed, the panel is hidden, but information on its registered
watch-expressions is retained. (When the panel is reopened, it opens, with those watch-expressions registered in it as
they were.)

When the value of any watch-expression changes after the program is executed, the display is updated. (During step
execution, the display is updated successively as the program is stepped through.)

Also, if the Realtime display update function is enabled, the display of values can be updated in real time, even during
program execution.

Note that this panel can only be opened when CS+ is connected with the debug tool.
Caution It is not possible to display or change the CPU register contents during program execution.

Remark By double-clicking a line delimiting each area on the panel, it is possible to change the relevant area to

the smallest displayable width without omitting the content in it.

Figure A.13 Watch Panel

Wateh1 9
[Toolbar] { 2 @ 2 U] | Metation- | "Ef:|
Warch Valus Type|Byre Sizel Ridresas Memo
EED-EDFE::ER dxild IOK[1) ik dnfaetck-Fil o)
W gap 5 yOxDOUJDOODE) imn{d) ik dnfaelnfaied- ]
EnamEs 0x00000000 Ganaral Registers(d) -
= ra-REC 0x00000003 Canaral Registarsid] -
J R5:REC Da00dD00005 CanaEal Registargid] =
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This section describes the following.
- [How to open]
- [Description of each area]
- [Toolbar]
- [[File] Menu (Watch Panel-Only Items)]
- [[Edit] Menu (Watch Panel-Only ltems)]

- [Context menu]

[How to open]

- Choose [Watch] from the [View] menu and then select [Watch7-4].
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[Description of each area]

(1) [Watch] area
This area displays registered watch-expressions in list form.
By clicking the table title part of this area, it is possible to sort the watch-expressions in the list in alphabetical
order.
Also, it is possible to create a category (folder) as desired and display the watch-expressions, as classified by cat-
egory, in tree form (see "(a) Editing a tree").
The meaning of each displayed icon is as follows:

Indicates a state that the watch-expressions belonging to this category are displayed. When
you double-click the icon or click the "-" mark, the category is closed to hide the watch-
expressions.

Indicates a state that the watch-expressions belonging to this category are hidden. When you
double-click the icon or click the "+" mark, the category is opened to display the watch-
expressions.

N Indicates that the watch-expression is a variable.

The watch-expression indicating an array, pointer type variable or a structure/union is marked
with a "+" or "-" at the beginning, so that when the sign is clicked, the expression expands or
collapses (see “(b) Expanding/collapsing the display”).

= Indicates that the watch-expression is a function.

25 Indicates that the watch-expression is an immediate.

f[- | Indicates that the watch-expression is an expression.
ﬁj Indicates that the watch-expression is an 1/O register.
J Indicates that the watch-expression is a CPU register.

The watch-expression having a lower level register (part of a register) is marked with a "+" or "-
" at the beginning, so that when the sign is clicked, the expression expands or collapses (see
“(b) Expanding/collapsing the display”).

This area has the following features:

(a) Editing a tree
Watch-expressions can be classified by category (folder) for display in tree form.
To create a new category, move the caret to the position where you want to create and click the button in
the toolbar or select [Create Category] on the context menu, and then enter any category name.
If the need arises to delete a category, select the category you want to delete, click the button in the toolbar
or select [Delete] on the context menu.
Also, if you want to edit a category name you created, select the category name you want to edit and follow one
of the following methods:

- Click the category name again and then edit it directly from the keyboard.

- Choose [Rename] from the [Edit] menu and then edit the category name directly from the keyboard.

- Press the [F2] key and then edit the category name directly from the keyboard.

After creating a category, drag-and-drop the registered watch-expressions into the category. The watch-
expressions are displayed in tree form classified by category.

Similarly, the order in which categories or watch-expressions are displayed (one above or below the other) can
be changed as desired by a drag-and-drop operation.

Caution 1.  No other categories can be created within a category.

Caution 2.  Up to 64 categories can be created in one Watch panel. (If an attempt is made to create more
categories exceeding this limit, a message is displayed.)

Remark If categories or watch-expressions in a Watch panel are drag-and-dropped into another Watch
panel (Watch1 to Watch4), the categories or watch-expressions are copied into the target Watch
panel.

(b) Expanding/collapsing the display
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The watch-expression indicating an array, pointer type variable, a structure/union/class or a register (only those
that bear a name representing a part) is marked with a "+" at the beginning, so that when you click the sign, the
next entry is expanded for display (when expanded, the sign changes to a "-").

Watch-expression Contents when expanded

Array All elements in an array.
They can be displayed as a character string by selecting [Notation] and then
[ASCII] on the context menu (up to 256 characters displayable).

However, if not displayable because of encoding type, a "." or "?" is displayed.

Pointer type variable A variable at the destination pointed to by a pointer.
Structure/union/class All members of a structure/union/class.
Register The name of a bit or bit string that comprises a register.

Example: For PSW register
IPL register, PM register, U register, | register, O register, S register, Z register, C
register

(c) Registering a new watch-expression
There are following three methods of registering a new watch-expression.

<1> Registering a watch-expression from another panel
On another panel, perform one of the following operations on the subject that you want to register as a watch-
expression:

- Select the subject character string and then drag-and-drop it directly into this area on any Watch panel
(Watch1 to Watch4) (except for the Editor panel).

- Select the subject character string or move the caret to one of subject character strings (the subject being
automatically selected), and then select [Register to Watch1] on the context menu.

- Choose [Copy] from the [Edit] menu to copy the subject character string and then choose [Paste] from the
[Edit] menu in this area on any Watch panel (Watch1 to Watch4).

The table below shows the relationship between the panels for which this operation is possible and the sub-
jects that are registrable as watch-expressions.

Table A.5 Relationship between Panels and Subjects Registrable as Watch-expressions

Panel name Subjects registrable as watch-expressions
Editor panel C/C++ variablesN°t¢ 1 cpU registers, 1/0O registers, and assembler sym-
bols
Disassemble panel C/C++ variablesN°t¢ 1 cpU registers, 1/O registers, and assembler sym-
bols
CPU Register panel CPU registers Note 2
Local Variables panel C/C++ variablesN° ! (local variables)
IOR panel 1/O registersNote 2
Note 1. It represents C89, C99 and C++ variables.
Note 2. Scope specification is automatically added to the watch-expression.

<2> Direct registration on Watch panel
On any Watch panel (Watch1 to Watch4), click the E button in the toolbar or select [Add New Watch] on
the context menu. An entry box for new watch-expressions is displayed at the bottom of this area.
In the [Watch] area of the entry box, enter a watch-expression directly from the keyboard and then press the
[Enter] key.
The form in which watch-expressions are entered this way is as follows:
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Table A.6 Watch-expression Input Form

Watch-expression

Displayed value

C/C++ variable name Note 1

Value of a C/C++ variable

Watch-expression [Watch expression]

Element values of an array

Watch-expression. Member name Noté 2

Member values of a structure/union/class

Watch-expression-> Member name Note 2

Member values of the structure/union/class pointed to
by a pointer

Watch-expression.* Cast expression

Value of a pointer to member variable

Watch-expression->* Cast expression

Value of a pointer to member variable

* Watch-expression

Variable value of a pointer

& Watch-expression

Location address

(Type name) Watch-expression

Value cast to specified type

CPU register name

Value of a CPU register

I/O register name

Value of an I/O register

Label nameN°t€ 3, EQU symbol name
[immediate value]

Note 3

Value of a label, value of an EQU symbol, value of an
immediate address

Integer constant

Constant value of an integer

Floating constant

Constant value of a floating point

Character constant

Constant value of a character

To specify a member variable of base class, specify scope before a member name.

Note 1. It represents C89, C99 and C++ variables.
Note 2.

(Example: variable.BaseClass::member)
Note 3.

(Example: {$Label})

If a label name or EQU symbol name contains a "$," enclose the name in braces "{ }."

If there is an imaginary number, multiply it by the uppercase letter "I" (example: 1.0 + 2.0*]).
The letter "I" constitutes a keyword, so that when you specify "I" of a CPU register, add ":REG"

(example: I:REG).

Also, scope can be specified for a watch-expression when it is registered. When a watch-expression is regis-

tered by specifying scope, it is handled as shown below.

Table A.7 Handling of a C/C++ Variable when Registered in Watch by Specifying Scope
Scope specification Load module Source file Function name- Subject to be
nameNote ! nameNot© 1 Note 2 searched

prog$file#func prog file func Static functions
prog$func prog Global func Global functions
file#func Current file func Static functions
func Current Current func AlNote 2

Note 1. If a load module name or file name contains a space or one of the following symbols, enclose

the name in double-quotes (" "). (Example: "c:\folder\ prog.abs" $file.c#func)

$.# (). L1 &N~ %, +-%1,:,7

A search is made for static functions and global functions from the scope of the current PC

Note 2.

RS

value in that order. Static functions out of scope are not searched for.
To specify a function defined in a name space, do not write scope. (Example: Scope::func)
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Also, if functions with the same name exist, write the type of parameter expressly. (Example:
func(int, int))

Table A.8 Handling of a C Variable when Registered in Watch by Specifying Scope

Scope specification | Load module Source file Function Function | Subject to be searched
nameNote 1 nameN°te 1 nameNote r.lameNote
2 2
prog$file#func#var prog file func var Static variables inside a
static functionNote 2.3
prog$file#var prog file Global var Static variables inside a
file
prog$var prog Global Global var Global variables
file#func#var Current file func var Static variables inside a
static functionNote 2.3
file#tvar Current file Global var Static variables inside a
file
var Current Current Current var AlNote 4
Note 1. If a load module name or file name contains a space or one of the following symbols, enclose

the name in double-quotes (" "). (Example: "c:\folder\prog.abs" $file.c#func#var)
$‘#! (l )! [!]1&!Ar~1 %| +1-*1/1 :y?vlr I‘ \,<,>,!

Note 2. To specify a function and variable defined in a name space, be sure to write scope. (Example:
Scope::func)
Also, if functions with the same name exist, write the type of parameter expressly. (Example:
func(int, int))

Note 3. If the current PC value exists in a specified function, the local variables that are not declared as
static also comprise the subject to be searched.

Note 4. A search is made for local variables, static variables inside a file and global variables from the
scope of the current PC value in that order. The local variables and the static variables inside a
file that are out of scope are not searched for.

Table A.9 Handling of a CPU Register when Registered in Watch by Specifying Scope

Scope specification Register bank CPU register name

R10:REG (None) R10

Table A.10 Handling of an I/O Register when Registered in Watch by Specifying Scope

Scope specification 1/O register name
ADO.ADCR:IOR ADO.ADCR
ADO.ADCR ADO.ADCR
Remark 1. A symbol name at the current caret position can be supplemented by pressing the [Ctrl] and

[Space] keys together in this area. (See "2.21.2 Symbol name completion function.")
Remark 2. Immediates are handled as a numeric value. Also, operators can be used for immediates.
Remark 3. Arithmetic expressions using a symbol can be specified as watch-expressions.

Remark 4. If there exist a C/C++ variable, a CPU register and an I/O register with the same name that are
registered without specifying scope, the symbols are resolved in the order given below, to dis-
play values.

C/C++ variable > CPU register > |/O register
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Remark 5. If there exist a local variable and a global variable with the same name that are registered by
only a symbol name without specifying scope, the symbols are resolved based on the scope of
the current PC value, to display values.

Remark 6. If a watch-expression is registered from the IOR panel or CPU Register panel, the watch-
expression will have scope specification automatically added to it.

Remark 7. If the letter "I" alone is specified as a watch-expression, it is interpreted as an imaginary key-
word. To acquire the value of a register "l," add ":REG" after the register.

<3> Registering from another application
Select a character string representing a C/C++ variable, CPU register, 1/O register or assembler symbol from
an external editor or the like, and then perform one of the following operations:

- Drag-and-drop the subject character string into this area on any Watch panel (Watch1 to Watch4).

- Copy the subject character string to the clipboard and then select [Paste] on the [Edit] menu in this area on
any Watch panel (Watch1 to Watch4).

Caution 1.  Up to 128 watch-expressions can be registered in one Watch panel. (If an attempt is made to
register more watch-expressions exceeding this limit, a message is displayed.)

Caution 2.  In a block where a variable that is the subject of operation is not used, variable data may not
always exist in the stack or register, due to optimization by a compiler. In this case, even when a
variable that is the subject of operation is registered as a watch-expression, the displayed value
remains marked with "?."

Remark 1. Watch-expressions registered on each Watch panel (Watch1 to Watch4) are managed sepa-
rately from each other and are saved as user information on the project.

Remark 2. More than one watch-expression with the same name can be registered.

(d) Editing a watch-expression
To edit a registered watch-expression, double-click the subject watch-expression to put it into edit mode and
then enter the content of editing directly from the keyboard. (Pressing the [Esc] key cancels the edit mode.)
When you've finished editing a watch-expression, press the [Enter] key to complete the editing.

(e) Deleting a watch-expression
Click the button in the toolbar or select [Delete] on the context menu to delete a selected watch-
expression.

(f)  Setting various events
By selecting [Access Break] or [Trace Output] on the context menu, it is possible to set various events in a
selected watch-expression.
When an access-related break event is set, the icon of the watch-expression changes shape. (An event mark
for break events is displayed additionally below the icon of the watch-expression.) If the event you set is a trace
event, there are no changes to the mark of the watch-expression.
When an event is set, detail information on the set event is reflected in the Events panel.
However, events can be set only when the watch-expression for which you're going to set an event is a global
variable, a static variable inside a function, a static variable inside a file, or an I/O register.
For details on how to set an event, see the sections listed below.

- "2.10.4 Stop the program with the access to variables/I/O registers"
- "2.13.4 Collecting an execution history only when conditions are met"
- “2.14.3 Measuring execution time in a section®

(g) Jumping to a memory definition address
Selecting [Jump to Memory] on the context menu opens the Memory panel (Memory1), with the caret on it
moved to the address where a selected watch-expression is defined. (If the Memory panel (Memory1) is already
open, CS+ jumps to it directly.)
However, if multiple watch-expressions are selected at the same time or an I/O register or CPU register is
selected, this operation has no effect.

(h) Zoom in or out on a view
To zoom in and out of the Watch panel view, change the zoom ratio by using the drop-down list on the toolbar of
the Main window while the focus is placed in the Watch panel.
You can also change the zoom ratio by using the [Ctrl]] key + mouse-wheel combination.

- Using the [Ctrl] key + mouse-wheel forward will zoom into the view, making the contents larger and easier to
see (max. 300%).
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- Using the [Ctrl] key + mouse-wheel backward will zoom out of the view, making the contents smaller (min.
50%).

If the panel is closed after the zoom ratio is changed, the changed zoom ratio is retained (next time, the panel
will open at the changed zoom ratio).

(2) [Value] area
This area displays or changes the value of a registered watch-expression.
Note that if the watch-expression is a function pointer, a function name is displayed.
The display notation (numeral representation) and encoding can be selected using a toolbar button or from the
content menu. Also, it is possible to select a display form that always adds hexadecimal equivalents to the ordi-
nary display.
Note that the default display form is automatically determined depending on the type of watch-expression, as fol-
lows:

Table A.11  Display Form of Watch-expressions (Default)

Type of watch-expression Display form

char, signed char, unsigned char Hexadecimal value added in "( )" following ASCII char-
acter

short, signed short, short int, signed short int, int, Hexadecimal value added in "( )" following signed deci-

signed, signed int, long, signed long, long int, signed | mal value

long int

unsigned short, unsigned short int, unsigned, Hexadecimal value added in "( )" following unsigned

unsigned int, unsigned long, unsigned long int decimal value

float, float _Complex, float _Imaginary Float value (when 4 bytes in size) Note

double, long double, double _Complex, long double Double value (when 8 bytes in size) Note

_Complex, double _Imaginary, long double

_Imaginary

Pointer to char, singed char, unsigned char String
Encoding: Shift_JIS

Pointer to other than char, singed char, unsigned char | Hexadecimal

Array of type char, signed char, unsigned char String
Encoding: Shift_JIS

bit, boolean, _boolean Hexadecimal value added in "( )" following unsigned
decimal value

Enumeration type Hexadecimal value added in "( )" following enumerated
constant

Label, immediate address, EQU symbol Hexadecimal value added in "( )" following signed deci-
mal value

Bit symbol Hexadecimal value added in "( )" following unsigned
decimal value

Other Hexadecimal

Note The values of floating and complex types are rounded to an approximate value (nearest whole

value) before being displayed.

The meaning of marks displayed as values of watch-expressions and their colors are as follows. (The colors in
which text and backgrounds are displayed depend on how the [General - Font and Color] category of the Option
dialog box is set.)
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Example display (default) Description
00 Text color Blue Values of watch-expressions which have had their values
changed by the user (Written into the target memory by hitting
Background Standard [Enter] key)
color color
00 Text color DeepPink Values of watch-expressions which have their display updated in
real time (Realtime display update function)
Background Standard
color color
00 Text color Sienna Values of watch-expressions whose values have changed as a
; result of program execution
Background LightYellow Highlighting is reset by clicking the button in the toolbar or
color selecting [Reset Color] on the context menu.
? Text color Gray When nonexistent variables are registered as watch-expressions,
or when values of watch-expressions could not be acquired (e.g.,
Background Standard variables gotten out of scope)
color color
Remark 1. The I/O registers that may get the microcontroller operated unintentionally by a read operation are
protected against reads, so that they are not loaded with values. To load the contents of the 1/0
registers protected against reads, select [Force Read Value] on context menu.
Remark 2. Watch-expressions have their values acquired in the order they are registered.
Therefore, if two or more of the same /O register are registered, their displayed values may not
always the same, because their values are acquired with different timing.
Remark 3. If hexadecimal equivalents are added, the value in specified notation and its hexadecimal equiva-

lent are read out separately.

Therefore, the value in specified notation and its hexadecimal equivalent may not always agree,
because they are acquired with different timing.

This area has the following features:

(@) Realtime display update function
By using the realtime display update function, it is possible to display or change the value of a registered watch-
expression, not only when the program is halted, but also when it is under execution.

For details about the realtime display update function, see "2.11.1.4 Displaying and changing memory contents
during program execution."

(b) Changing the value of a watch-expression

To change the value of a watch-expression, select the value of the subject watch-expression and click on it
again. Then enter a new value directly from the keyboard. (Pressing the [Esc] key cancels the edit mode.)
When you've finished editing the value of a watch-expression, press the [Enter] key or move the focus to other
than the edit area. The value you've changed is written into the target memory.

For details on how to change the value of a watch-expression, see "2.11.6.6 Changing the contents of watch-

express

ions."

(c) Saving the values of watch-expressions
By choosing [Save Watch Data As...] from the [File] menu, it is possible to open the Save As dialog box and
then save the entire content of this panel to a text file (*.txt) or CSV file (*.csv).

By selecting [Save Expanded Watch Data...] from the context menu, the Save As dialog box can be opened,
and the selected contents of watch-expressions can be saved in a text file (*.txt) or CSV file (*.csv).

For details on how to save the values of watch-expressions, see "2.11.6.9 Saving the displayed contents of
watch-expressions."

(3) [Type (Byte Size)] area
This area displays the type information of watch-expressions in the form shown below.

Watch-

expression

Display form

Single CPU register

<Type of CPU register> (<SizeN°®€ 1)
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Watch-expression Display form
Single I/O register <Type of I/O register> (<Access attribute> <Access type><SizeNoe 1)
Access attribute R: Read only
W: Write only
R/W: Read/write
Access type 1: Accessible in 1 bit
8: Accessible in byte
16: Accessible in half word
32: Accessible in word
Not determinable ?
Other than above <Type of watch-expression as determined by C compilerN°€ 2> (<SjzeNote 1)
Note 1. The sizes of watch-expressions are expressed in byte units.

For bit IORs and C bit fields, however, the sizes are displayed in bit units, with the "bit" notation
added at the end of the value.

Note 2. Watch-expressions are handled as having the type indicated here when they are compiled.
In the case of double/long double type, type name is output in accordance with "Precision of the
double type and long double type" in the [CPU] Category on the [Common Options] Tab in the CC-
RX Property panel. The type name and size are output in float type when "Handles in single preci-
sion" is selected and in double type when "Handles in double precision” is selected.

(4) [Address] area
This area displays the address to which each watch-expression is mapped (always expressed in hexadecimal).
However, if the watch-expression is a single CPU register or not determinable, it is marked with "-" or "?," respec-
tively.

Remark If the watch-expression is an 1/O register that is a bit register, a bit offset value is added to its dis-
played address, as shown below.

Example For a bit register mapped to bit 4 at the address "0OxFF40"
Displayed content: OxFF40.4

(5) [Memo] area
This area allows the user to enter a comment on a watch-expression or category, freely as desired.
The contents of comments entered in this area are held separately for each watch-expression and category, and
are saved as user information on the project. Therefore, if one of these watch-expressions or categories is
deleted, the content of its corresponding memo is also discarded.
Note that when an array, register or the like is expanded for display, you cannot enter a comment on any
expanded element.
To edit a comment, double-click the item you want to edit. The selected item is placed in edit mode. (Pressing the
[Esc] key cancels the edit mode.) A character string of up to 256 characters can be entered directly from the key-
board (new-line code ignored).
When you've finished editing a character string, press the [Enter] key or move the focus to other than the edit area
to complete the character string editing.

[Toolbar]

- Reacquires all values of registered watch-expressions to update the display.
However, the I/O registers protected against reads are not reloaded.

Resets the highlighting for a selected watch-expression which indicates that its value
has changed as a result of program execution.
However, this is disabled during program execution.

Registers a new watch-expression. Enter a watch-expression directly in the text box
(see "(c) Registering a new watch-expression").
Note that up to 128 watch-expressions can be registered in one Watch panel.

R20UT5060EJ0100 Rev.1.00 -IENESAS Page 300 of 424

Nov 01, 2021



CS+V8.07.00

A. WINDOW REFERENCE

Adds a new category (folder). Enter a category name directly in the text box.
Note that up to 64 categories can be created in one Watch panel. (No other categories
can be created within a category.)

Deletes a selected range of character string.
If a watch-expression or category is selected, the item is deleted.
However, this is disabled when an expanded item of a watch-expression is selected.

Notation Shows the following buttons to change the display form of values.
AutoSeIect Displays the value of a selected watch-expression in per-variable predetermined nota-

tion (default) (see "Table A.11 Display Form of Watch-expressions (Default)").

|E|Hexadecima|

Displays the value of a selected item in hexadecimal.

Signed Decimal

Displays the value of a selected item in signed decimal.

IE'Unsigned Decimal

Displays the value of a selected item in unsigned decimal.

Octal

Displays the value of a selected item in octal.

Binary

Displays the value of a selected item in binary.

ASCII

Displays the value of a selected item in ASCII code.

Float

Displays the value of a selected item in Float.
However, this is enabled only when a selected watch-expression consists of 4-byte
data.

IE'Double

Displays the value of a selected item in Double.
However, this is enabled only when a selected watch-expression consists of 8-byte
data.

E

Adds a hexadecimal equivalent for the displayed value of a selected item at the end of
it, with the equivalent enclosed in "()."
However, this does not apply when the value is displayed in hexadecimal.

[[File] Menu (Watch Panel-Only ltems)]

The [File] menu used exclusively for the Watch panel is as follows. (The other items are shared.)
However, all of these items are disabled during program execution.

Save Watch Data

Saves the content of this panel to a text file (*.txt) or CSV file (*.csv) that has been
saved previously (see "(c) Saving the values of watch-expressions").

Note that if this item is selected for the first time after startup, the same operation as
[Save Watch Data As...] would have been selected is performed.

Save Watch Data As...

Opens the Save As dialog box in order to save the content of this panel to a specified
text file (*.txt) or CSV file (*.csv) (see "(c) Saving the values of watch-expressions").

[[Edit] Menu (Watch Panel-Only Items)]

The [Edit] menu used exclusively for the Watch panel is as follows. (All other items are disabled.)

Cut Cuts a selected range of character string and copies it to the clipboard.
If a watch-expression or category is in selected state, the item is cut.
However, this is disabled when an expanded item of a watch-expression is selected.

Copy Copies a selected range of character string to the clipboard.
If a watch-expression or category is in selected state, the item is copied.
However, this is disabled when an expanded item of a watch-expression is selected.

Paste Inserts the content of the clipboard into the caret position when text is in edit mode.
If, when text is in other than edit mode, a watch-expression is copied to the clipboard, the
copied watch-expression is registered at the caret position.
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Delete Deletes a selected range of character string.
If a watch-expression or category is in selected state, the item is deleted.
However, this is disabled when an expanded item of a watch-expression is selected.

Select All Selects all character strings when text is in edit mode.
If the text is in other than edit mode, all watch-expressions and categories are placed in
selected state.

Rename Edits the name of a selected watch-expression or category.
Find... Opens the Find and Replace dialog box, with its [Find in Files] tab selected.
Replace... Opens the Find and Replace dialog box, with its [Replace in Files] tab selected.

[Context menu]

Access Break This item is usable when the selected watch-expression is a global variable, a static
variable inside a function, a static variable inside a file, or an 1/O register (multiple selec-
tion not accepted).

Shows the following cascaded menu to set access-related break events (see "2.10.4.1
Set a break event (access-related) to a variable/I/O register").

Set Read Break to Sets a read-access break event in a selected watch-expression.
[Simulator]

Set Write Break to Sets a write-access break event in a selected watch-expression.
[Simulator]

Set R/W Break to Sets a read/write-access break event in a selected watch-expression.
[Simulator]

Set Read Combination | Sets a read-access break event in a selected watch-expression as the condition for a
Break to combination break event.

[E1] [E20] [EZ
Emulator]

Set Write Combination Sets a write-access break event in a selected watch-expression as the condition for a

Break to combination break event.
[E1] [E20] [EZ
Emulator]
Set R/W Combination Sets a read/write-access break event in a selected watch-expression as the condition for
Break to a combination break event.
[E1] [E20] [EZ
Emulator]
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Trace Output This item is usable when the selected watch-expression is a global variable, a static
variable inside a function, a static variable inside a file, or an I/O register (multiple selec-
tion not accepted).

Shows the following cascaded menu to set trace-related events. (see "2.13.3 Collecting
an execution history in a section" and "2.13.4 Collecting an execution history only when
conditions are met").

After an event is set, a watch-expression that is the subject of operation is marked with
an (b) Event mark at the beginning.

Record Reading Value Sets a point trace event that, when a selected watch-expression is accessed for read,
records the accessed value in trace memory (see "(1) When an access to a variable or
I/O register occurred").

Record Writing Value Sets a point trace event that, when a selected watch-expression is accessed for write,
records the accessed value in trace memory (see "(1) When an access to a variable or
1/O register occurred").

Record R/W Value Sets a point trace event that, when a selected watch-expression is accessed for read/
write, records the accessed value in trace memory (see "(1) When an access to a vari-
able or I/O register occurred").

Record Start R/W Value | Sets a trace event that, when a selected watch-expression is accessed for read/write,
causes trace recording to start (see "2.13.3.1 Setting a trace start event and a trace end
event").

Record End R/W Value | Sets a trace event that, when a selected watch-expression is accessed for read/write,
causes trace recording to end (see "2.13.3.1 Setting a trace start event and a trace end

event").
Trace Opens the Trace panel to display acquired trace data.

Timer SettingsNOte 1 This item is enabled only when the selected watch-expression is a global variable, a
static variable inside a function, a static variable inside a file, or an I/O register (plural
selections not accepted).

Displays the following cascaded menu to set timer-related events (see "2.14.3 Measur-
ing execution time in a section").
After an event is set, an event mark is displayed at the beginning of the watch-expres-
sion concerned.
Set Timer Start R/'W Sets an event that causes the timer to start upon read/write access to a selected watch-
Value expression (see "(1) How to set a timer start event").
Set Timer <N> Specify a channelN°® 2 in which a timer start event is set.
[E1] [E20] [EZ
Emulator]
Set Timer End R/W Sets an event that causes the timer to finish upon read/write access to a selected watch-
Value expression (see "(2) How to set a timer end event").
Set Timer <N> Specify a channelN° 2 in which a timer end event is set.
[E1] [E20] [EZ
Emulator]
Periodic Updating Shows the following cascaded menu to set realtime display updating (see "(a) Realtime
display update function").
Periodic Updating Opens the Property panel to set the realtime display update function generally.
Options
Refresh Reacquires all values of registered watch-expressions to update the display.
However, the 1/O registers protected against reads are not reloaded.
Force Read Value Forcibly loads the values of I/O registers protected against reads once.
However, this is disabled during program execution.
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Add New Watch

Registers a new watch-expression. Enter a watch-expression directly in the text box
(see "(c) Registering a new watch-expression").
Note that up to 128 watch-expressions can be registered in one Watch panel.

Create Category

Adds a new category (folder). Enter a category name directly in the text box.
Note that up to 64 categories can be created in one Watch panel (no other categories
can be created within a category).

Delete

Deletes a selected range of character string.
If a watch-expression or category is in a selected state, the item is deleted.
However, this is disabled when an expanded item of a watch-expression is selected.

Cut

Cuts a selected range of character string and moves it to the clipboard.
If a watch-expression or category is in a selected state, the item is cut.
However, this is disabled when an expanded item of a watch-expression is selected.

Copy

Copies a selected range of character string to the clipboard.
If a watch-expression or category is in a selected state, the item is copied.

Paste

Inserts the content of the clipboard into the caret position when text is in edit mode.
If, when text is in other than edit mode, a watch-expression is copied to the clipboard,
the copied watch-expression is registered at the caret position.

However, this is disabled when an expanded item of a watch-expression is selected.

Rename

Renames the selected watch-expression/category.

Import Watch Expres-

Opens the Open Watch Expression Data File dialog box to import watch-expressions

sion... (see "2.11.6.8 Exporting/importing watch-expressions").
Notation Shows the following cascaded menu to specify a display form.
AutoSelect Displays the value of a selected watch-expression in per-variable predetermined nota-
tion (default) (see "Table A.11 Display Form of Watch-expressions (Default)".)
Hexadecimal Displays a selected item in hexadecimal.

Signed Decimal

Displays a selected item in signed decimal.

Unsigned Decimal

Displays a selected item in unsigned decimal.

Octal Displays a selected item in octal.
Binary Displays a selected item in binary.
ASCII Displays a selected item in ASCII code.

Include Hexadecimal
Value

Adds a hexadecimal equivalent for the displayed value of a selected item at the end of i,
with the equivalent enclosed in "()".
However, this does not apply when the value is displayed in hexadecimal.

Float

Displays a selected item in Float.

However, if a selected watch-expression is not 4-byte data or has type information, the
selected item is displayed in predetermined notation (see "Table A.11 Display Form of
Watch-expressions (Default)").

Double

Displays a selected item in Double.

However, if a selected watch-expression is not 8-byte data or has type information, the
selected item is displayed in predetermined notation (see "Table A.11 Display Form of
Watch-expressions (Default)").

Decimal Notation for
Array Index

Displays the indices of all arrays in decimal.

Hexadecimal Notation
for Array Index

Displays the indices of all arrays in hexadecimal.
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Encoding Shows the following cascaded menu to specify character code.
ASCII Displays a selected item in ASCII code.
Shift_JIS Displays a selected item in Shift_JIS code (default).
EUC-JP Displays a selected item in EUC-JP code.
UTF-8 Displays a selected item in UTF-8 code.
UTF-16 Displays a selected item in UTF-16 code.

Size Notation

Shows the following cascaded menu to specify a size.

1 Bytes Displays a selected item as 8-bit data.

2 Bytes Displays a selected item as 16-bit data.
4 Bytes Displays a selected item as 32-bit data.
8 Bytes Displays a selected item as 64-bit data.

Jump to Memory

Opens the Memory panel (Memory1), with the caret on it moved to the address at which
a selected watch-expression is defined (see "(g) Jumping to a memory definition

address").

Reset Color

Resets the highlighting for a selected watch-expression which indicates that its value

has changed as a result of program execution.
However, this is disabled during program execution.

Save Expanded Watch

Opens the Save As dialog box to newly save the selected contents of watch-expressions

Data... to the specified text file (*.txt)/CSV file (*.csv) (see "(c) Saving the values of watch-
expressions").
Note 1. [E1] [E20] [EZ Emulator]
The RX100 Series does not support timers.
Note 2. The specifiable number of channels differs between the RX600/RX700 and RX200 Series, as shown

below.
RX600, RX700
RX200 Series:

Series: 2 (32 bits * 2) or 1 (64 bits * 1)
1 (24 bits * 1)
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Call Stack panel

This panel displays call stack information for function calls (see “2.12.1 Display call stack information").

This panel can on

ly be opened when CS+ is connected with the debug tool.

Caution This panel is left blank while the program is in execution.
The contents of each area on this panel are displayed at the time the program has stopped running.

Figure A.14 Call

Stack Panel
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Here, the following items are explained.

- [How to open]

- [Description of each area]

- [Toolbar]

- [[File] Menu (Call Stack Panel-Only ltems)]
- [[Edit] Menu (Call Stack Panel-Only Iltems)]

- [Context menu]

[How to open]

- Choose [Call Stack] from the [View] menu.

[Description of

each area]

(1) [Depth] area
Displays the depth of calls.
The callers of functions are assigned numbers in order starting from 1, with the line showing the current PC posi-
tion assigned a 0.

(2) [Call Stack]

area

Displays the current source position and call stack information about the calls placed on the stack (e.g., function
caller position and parameters to each function).

The form in which information is displayed in this area differs depending on the status of which toolbar button,

or , is selected, and which item from the context menu, [Show Parameter] or [Show Module File Name], Is
selected, as shown below.

Condition Display Format

- Show parameters <function>(<parameter>=<parameter valueN°®®>, . \i<module file name>$<file

- Show module file names

name>#<line number>] (default)
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Condition Display Format
- Show parameters <function>(<parameter>=<parameter valueNote>, ...)[<file Name>#<line
- Do not show module file number>]
names
- Do not show parameters <function>()[<module file name>$<file name>#<line number>]

- Show module file names

- Do not show parameters <function>()[<file name>#<line number>]

- Do not show module file
names

Note If the parameter value is a character string, up to 20 characters are displayed.

Remark An array of parameters are passed as a pointer, not as an array (C language specifications). There-
fore, if parameters are comprised of an array, they are handled as pointer when displayed.

This area has the following features:

(@) Jump to the source line/ disassemble line
Selecting [Jump to Source] from the context menu will open the Editor panel, with the caret moved to the source
line from which the function at the current caret position is called. (The view will jump to the Editor panel if it is
already open.)
Similarly, selecting [Jump to Disassemble] will open the Disassemble panel (Disassemble1), with the caret
moved to the disassemble line indicating the address from which the function at the current caret position is
called. (The view will jump to the Disassemble panel (Disassemble1) if it is already open.)

Remark Double-clicking a line will also make you jump to the corresponding source line.

(b) Saving the call stack information
Selecting [Save Call Stack Data As ...] from the [File] menu will open the S