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Notice

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

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

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

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

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

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

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

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

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

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

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

owned subsidiaries.

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




Regulatory Compliance Notices

European Union regulatory notices
This product complies with the following EU Directives. (These directives are only valid in the European Union.)
CE Certifications:
« Electromagnetic Compatibility (EMC) Directive 2004/108/EC
EN 55022 Class A

WARNING: This is a Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

EN 55024

+ Information for traceability
+ Authorised representative

Name: Renesas Electronics Corporation )

Address: 1753, Shimonumabe, Nakahara-ku, Kawasaki, Kanagawa, 211-8668, Japan
+ Manufacturer

Name: Renesas Solutions Cog). o

Address:_ Nippon Bldg., 2-6-2, Ote-machi, Chiyoda-ku, Tokyo 100-0004, Japan
« Person responsible for placing on the market o

Name: Renesas Electronics Europe Limited ) )

Address: Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
+ Trademark and Type name

Trademark: Renesas ]

Product name: E100 Emulator MCU Unit

Type name: ROE420000MCUQ0

Environmental Compliance and Certifications:
+ Waste Electrical and Electronic Equipment (WEEE) Directive 2002/96/EC

WEEE Marking Notice (European Union Only)

Renesas development tools and products are directly covered by the European Union's Waste

Electrical and Electronic Equipment, (WEEE), Directive 2002/96/EC. As a result, this equipment,

including all accessories, must not be disposed of as household waste but through your locally

recognized recycling or disposal schemes. As part of our commitment to environmental
responsibility Renesas also offers to take back the equipment and has implemented a Tools Product
Recycling Program for customers in Europe. This allows you to return equipment to Renesas for
disposal through our approved Producer Compliance Scheme. To register for the program, click
here “http://www.renesas.com/weee".

United States Regulatory notices on Electromagnetic compatibility

FCC Certifications (United States Only):

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15
of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own expense.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

CAUTION: Changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.
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Preface

The ROE420000MCUOQO is a full-spec emulator for MCUs of the H8S/Tiny-series. This user’s manual mainly describes
specifications of the ROE420000MCUQOQ and how to set it up.

All the components of the ROE420000MCUOO0 are listed under “1.1 Package Components” (page 17). If you have any
questions about the ROE420000MCUQ0, contact your local distributor.

The manuals relevant to usage of the ROE420000MCUOQO are listed below. You can download the latest manuals from the
Renesas Tools homepage (http://www.renesas.com/tools).

Related manuals

Item Manual
Accessory ROE420000CFJ30 User’s Manual
ROE420000CFK30 User’s Manual
ROE420000CFG40 User’s Manual
ROE420000CFK40 User’s Manual
Integrated development environment | High-performance Embedded Workshop User’s Manual
Emulator debugger ROE420000MCU00 User’s Manual
C/C++ compiler and assembler H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor
Compiler Package User’s Manual
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Important

Before using this product, be sure to read this user’s manual carefully.
Keep this user’s manual, and refer to it when you have questions about this product.

Emulator:
"Emulator"” in this document collectively refers to the following products manufactured by Renesas Electronics Corporation.

(1) E200 emulator main unit
(2) MCU unit
(3) Pitch converter board for connecting the user system

"Emulator" herein encompasses neither the customer's user system nor the host machine.

Purpose of use of the emulator:

This emulator is a device to support the development of systems that use the H8S family H8S/Tiny series of Renesas 16-bit
single-chip MCUSs. It provides support for system development in both software and hardware.

Be sure to use this emulator correctly according to said purpose of use. Please avoid using this emulator other than for its
intended purpose of use.

For those who use this emulator:
This emulator can only be used by those who have carefully read the user’s manual and know how to use it.
Use of this emulator requires basic knowledge of electric circuits, logical circuits, and MCUs.

When using the emulator:

(1)

(2)
3)

(4)

()

(6)

This product is a development-support unit for use in your program development and evaluation stages. When a program
you have finished developing is to be incorporated in a mass-produced product, the judgment as to whether it can be put
to practical use is entirely your own responsibility, and should be based on evaluation of the device on which it is
installed and other experiments.

In no event shall Renesas Electronics Corporation be liable for any consequence arising from the use of this product.
Renesas Electronics Corporation strives to provide workarounds for and correct trouble with products malfunctions, with
some free and some incurring charges. However, this does not necessarily mean that Renesas Electronics Corporation
guarantees the provision of a workaround or correction under any circumstances.

The product covered by this document has been developed on the assumption that it will be used for program
development and evaluation in laboratories. Therefore, it does not fall within the scope of applicability of the Electrical
Appliance and Material Safety Law and protection against electromagnetic interference when used in Japan.

Renesas Electronics Corporation cannot predict all possible situations and possible cases of misuse that carry a potential
for danger. Therefore, the warnings in this user's manual and the warning labels attached to the emulator do not
necessarily cover all such possible situations and cases. The customer is responsible for correctly and safely using this
emulator.

The product covered by this document has not been through the process of checking conformance with UL or other
safety standards and IEC or other industry standards. This fact must be taken into account when the product is taken from
Japan to some other country.
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Usage restrictions:
The emulator has been developed as a means of supporting system development by users. Therefore, do not use it as an
embedded device in other equipment. Also, do not use it to develop systems or equipment for use in the following fields.
(1) Transportation and vehicular
(2) Medical (equipment that has an involvement in human life)
(3) Aerospace
(4) Nuclear power control
(5) Undersea repeaters
If you are considering the use of the emulator for one of the above purposes, please be sure to consult your local distributor.

About product changes:
We are constantly making efforts to improve the design and performance of this emulator. Therefore, the specification or
design of this emulator, or this user’s manual, may be changed without prior notice.

About rights:

(1) We assume no responsibility for any damage or infringement on patent rights or any other rights arising from the use of
any information, products or circuits presented in this user’s manual.

(2) The information or data in this user’s manual does not implicitly or otherwise grant a license to patent rights or any other
rights belonging to Renesas or to a third party.

(3) This user’s manual and this emulator are copyrighted, with all rights reserved by Renesas. This user’s manual may not be
copied, duplicated or reproduced, in whole or part, without prior written consent from Renesas.

About diagrams:
Some diagrams in this user’s manual may differ from the objects they represent.
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Precautions for Safety

Definitions of Signal Words

In both the user’s manual and on the product itself, several icons are used to insure proper handling of this product and also to
prevent injuries to you or other persons, or damage to your properties.

This chapter describes the precautions which should be taken in order to use this product safely and properly. Be sure to read
this chapter before using this product.

This symbol represents a warning about safety. It is used to arouse caution about a potential
A danger that will possibly inflict an injury on persons. To avoid a possible injury or death,
please be sure to observe the safety message that follows this symbol.

DANGER indicates an imminently dangerous situation that will cause death or heavy wound
A DANGER unless it is avoided. However, there are no instances of such danger for the product presented
in this user's manual.

WARNING indicates a potentially dangerous situation that will cause death or heavy wound

A WARNING unless it is avoided.

CAUTION indicates a potentially dangerous situation that will cause a slight injury or a

A CAUTION medium-degree injury unless it is avoided.

CAUTION with no safety warning symbols attached indicates a potentially dangerous
CAUTION situation that will cause property damage unless it is avoided.

This is used in operation procedures or explanatory descriptions to convey exceptional
IMPORTANT conditions or cautions to the user.
In addition to the five above, the following are also used as appropriate.

/Ameans WARNING or CAUTION.
Example: ACAUHON AGAINST AN ELECTRIC SHOCK

Omeans PROHIBITION.
Example: ®DISASSEMBLY PROHIBITED

@means A FORCIBLE ACTION.
Example: %UNPLUG THE POWER CABLE FROM THE RECEPTACLE.
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A WARNING

Warnings for AC Power Supply:
® |f the attached AC power cable does not fit the receptacle, do not alter the AC power cable and do not plug it
forcibly. Failure to comply may cause electric shock and/or fire.

® Use an AC power cable which complies with the safety standard of the country.
® Do not touch the plug of the AC power cable when your hands are wet. This may cause electric shock.

® This product is connected signal ground with frame ground. If your developing product is transformless (not
having isolation transformer of AC power), this may cause electric shock. Also, this may give an unrepairable
damage to this product and your developing one.
While developing, connect AC power of the product to commercial power through isolation transformer in
order to avoid these dangers.

® |f other equipment is connected to the same branch circuit, care should be taken not to overload the circuit.
9 @ \When installing this equipment, insure that a reliable ground connection is maintained.

® The rated voltage for this cable is 125 volts. When you connect to a power supply of more than 125V, use an
appropriate cable for the voltage.

® If you smell a strange odor, hear an unusual sound, or see smoke coming from this product, then disconnect
power immediately by unplugging the AC power cable from the outlet.
Do not use this as it is because of the danger of electric shock and/or fire. In this case, contact your local
distributor.

® Before setting up this emulator and connecting it to other devices, turn off power or remove a power cable to
prevent injury or product damage.

Warnings to Be Taken for This Product:
® Do not disassemble or modify this product. Personal injury due to electric shock may occur if this product is
disassembled and modified. Disassembling and modifying the product will void your warranty.

® Make sure nothing falls into the cooling fan on the top panel, especially liquids, metal objects, or anything
combustible.

Warning for Installation:
% ® Do not set this product in water or areas of high humidity. Make sure that the product does not get wet. Spilling
&i water or some other liquid into the product may cause unrepairable damage.

Warning for Use Environment:
@ This equipment is to be used in an environment with a maximum ambient temperature of 35°C. Care should be
taken that this temperature is not exceeded.

REJ10J1827-0300 Rev.3.00 Page 8 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual Precautions for Safety

A CAUTION

Cautions to Be Taken for Turning On the Power:
0 ® Turn ON power to the emulator before attempting to start supplying power to the user system. Turn OFF power

to the emulator and user system as close to simultaneously as is possible.

® \When turning on the power again after shutting off the power, wait about 10 seconds.

Cautions to Be Taken for Handling This Product:
® Use caution when handling the main unit. Be careful not to apply a mechanical shock.

® Do not touch the connector pins of the emulator main unit and the target MCU connector pins directly. Static
electricity may damage the internal circuits.

® Do not pull this emulator by the communications interface cable or the flexible cable. And, excessive flexing or
force may break conductors.

® Do not flex the flexible cable excessively. The cable may cause a break.

® Do not use inch-size screws for this equipment. The screws used in this equipment are all ISO (meter-size) type
screws. When replacing screws, use same type screws as equipped before.

® Do not use tape to hold the flexible cable in place, as doing so may lead to the shielding on the surface of the
cable being peeled away.

Caution to Be Taken for System Malfunctions:
0 @ |f the emulator malfunctions because of interference like external noise, shut OFF the emulator once and then
reactivate it.
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User Registration

When you install debugger software, a text file for user registration is created on your PC. Fill it in and email it to your local
distributor. If you have replaced an emulator main unit or emulation probe, rewrite an emulator name and serial number in the
text file you filled in earlier to register your new hardware products.

Your registered information is used for only after-sale services, and not for any other purposes. Without user registration, you
will not be able to receive maintenance services such as a notification of field changes or trouble information. So be sure to

carry out the user registration.

For more information about user registration, please contact your local distributor.
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Terminology

Some specific words used in this user's manual are defined below.

MCU unit (ROE420000MCU00)
This means the E100 emulator for the H8S/Tiny series.

Emulator system

This means an emulator system built around the MCU unit (ROE420000MCUOQ0). The emulator system is configured with an
emulator main unit (ROEO01000EMUQ0), MCU unit (ROE420000MCUO00), emulator power supply, USB cable, emulator
debugger and host machine.

Integrated development environment: High-performance Embedded Workshop

This tool provides powerful support for the development of embedded applications for Renesas microcomputers. It has an
emulator debugger function allowing the emulator to be controlled from the host machine via an interface. Furthermore, it
permits a range of operations from editing a project to building and debugging it to be performed within the same application.
In addition, it supports version management.

Emulator debugger
This means a software tool that is started up from the High-performance Embedded Workshop, and controls the MCU unit and
enables debugging.

Firmware
This means a control program stored in the emulator. This analyzes the contents of communications with the emulator
debugger and controls the emulator hardware. To upgrade the firmware, download the program from the emulator debugger.

Host machine
This means a personal computer used to control the emulator.

Target MCU
This means the MCU to be debugged.

User system
This means a user's application system in which the MCU to be debugged is used.

User program
This means the program to be debugged.

Evaluation MCU
This means the MCU mounted on the emulator which is operated in a dedicated mode for use with tools.

#
This symbol indicates that a signal is active-low (e.g. RESET#).
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1. Outline

This chapter describes the package components, the system configuration, and the specifications of the emulator functions and
operating environment.

1.1 Package Components
The ROE420000MCUO00 package consists of the following items. After you have unpacked the box, check if your
ROE420000MCUOQ0 contains all of these items.

Table 1.1 Package components

Item Quantity

ROE420000MCU00 MCU board

Oscillator module (20 MHZz) mounted in the 1C11 socket

ROE001000FLX10 flexible cable

ROE420000MCUO00 Release Notes (English)

ROE420000MCU00 Release Notes (Japanese)

Repair Request Sheet (English)

Repair Request Sheet (Japanese)

CD-ROM - H8S/Tiny H8S/2400 E100 Emulator Software

(H8S/Tiny H8S/2400 E100 Emulator Debugger included)

- User’s Manual

* Please keep the ROE420000MCUO00's packing box and cushioning materials at hand for later reuse in sending the product
for repairs or for other purposes. Always use the original packing box and cushioning material when transporting the MCU
unit.

* |f you have any questions or are in doubt about any point regarding the packaged product, contact your local distributor.

L LN

1.2 Other Tool Products Required for Development
To proceed with the development of a program for an H8S-family H8S/Tiny-series MCU, the products listed below are
necessary in addition to those contained in the package and listed above. Procure these products separately.

Table 1.2 Other tool products required for development

Product Part No.
Emulator main unit E100 ROE001000EMUOQ0
80-pin 0.65-mm pitch LQFP (PLQPO080JA-A  Former code: FP-80W) ROE420000CFJ30
80-pin 0.5-mm pitch LQFP (PLQP0O080KB-A  Former code: 80P6Q-A) ROE420000CFK30
64-pin 0.8-mm pitch LQFP (PLQPO064GA-A  Former code: 64P6U-A) ROE420000CFG40
64-pin 0.5-mm pitch LQFP (PLQP0064KB-A  Former code: 64P6Q-A, FP-64K) | ROE420000CFK40

* To purchase these products, contact your local distributor.
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1.3 System Configuration

1.3.1 System Configuration
Figure 1.1 shows the configuration of the emulator system.

(4) USB interface cable (1) MCU unit
ROE420000MCUO00

| (2) Flexible cable

L

(7) Pitch converter board for
connecting the user system

B s B B

//f!fr'ri rT;T‘lT}IfI'{IL‘;I iltr\

— BRI (5) AC adapter power
\ supply for the emulator
(6) Host machine (3) E100 emulator (8) User system and user
main unit system power supply

Figure 1.1 System configuration

(1) MCU unit ROE420000MCUO0O (this product)
This is an MCU board for the H8S/Tiny-series MCUs and contains an evaluation MCU.
(2) Flexible cable ROEO01000FLX10 (included)
(3) E100 emulator main unit ROEO01000EMUO00
This is the EL00 emulator main unit.
(4) USB interface cable
This is an interface cable for the host machine and emulator.
(5) AC adapter supply for the emulator
(6) Host machine
A personal computer to control the emulator.
(7) Pitch converter board for connecting the user system (e.g. ROE420000CFJ30).
(8) User system and user system power supply
User system is your application system. This emulator can be used without the user system.
The user system power supply is power supply for the user system. This emulator cannot supply power to the user system.
Get a power supply separately.
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1.3.2 Names and Functions of the Emulator Parts
Figure 1.2 shows the names of the emulator parts.

(5) System status LEDs (4) External trigger connector

‘ (1) Power switch

(2) USB cable connector

(3) Power connector

(6) Target status LEDs

Figure 1.2 Names of the emulator parts

(1) Power switch
This is a switch to turn the emulator ON and OFF.

(2) USB cable connector
This is a connector for connecting the USB cable of the emulator.

(3) Power connector
This is a connector for connecting the DC cable of the AC power adapter of the emulator.

(4) External trigger connector
This is a connector to connect the external trigger cable of the emulator.
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1. Outline

(5) System Status LEDs

The system status LEDs indicate the E100 emulator’s power supply, operating state of firmware, etc. Table 1.3 lists the
definitions of the system status LEDs.

Table 1.3 Definitions of the system status LEDs

Name Status Meaning
POWER ON Emulator system power is turned ON.
OFF Emulator system power is turned OFF.
SAFE ON Emulator system is operating normally.
Flashing Emulator system cannot communicate with the host machine.
Flashing Self-checking is in progress.
(every 2 seconds)
OFF Emulator system is not operating normally (system status error).
(6) Target Status LEDs

The target status LEDs indicate the operating state of the target MCU and power supply of the user system. Table 1.4 lists
the definitions of the target status LEDs.

Table 1.4 Definitions of the target status LEDs

Name Status Meaning
POWER ON Power is being supplied to the user system.
OFF Power is not being supplied to the user system.
RESET ON Target MCU is being reset, or reset signal of the user system is held low.
OFF Target MCU is not being reset.
RUN ON User program is being executed.
OFF User program has been halted.

IMPORTANT

Note on the Target Status POWER LED:
@ |f your MCU has two or more Vcc pins, the LED does not light up unless power is supplied to all the pins.
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1.4 Specifications
Table 1.5 lists the specifications of the ROE420000MCUQ0.

Table 1.5 Specifications of the ROE420000MCUQ00

Applicable MCU H8S-family H8S/Tiny-series MCUs

Applicable MCU mode Single-chip mode

Maximum ROM/RAM capacity 1. Internal flash ROM: 256 Kbytes
2. Internal RAM: 12 Kbytes

Maximum operating frequency Power supply voltage: 2.7 to 5.5V, 20 MHz

Software break 4096 points

Hardware break 16 points (Execution address, bus detection, interrupt, external trigger signal)

Combination, pass count - Cumulative AND/OR/simultaneous AND/subroutine/ sequential/state transition
- 255 pass counts

Detection of exceptional events Violation of access protection/task stack access violation/OS dispatch/reading
from a non-initialized area

Real-time tracing 192 bits x 4 M cycles

(Address, data, status, CPU status, bus status, target status, task ID, timestamp, 32
external trigger inputs)
Trace modes Fill until stop/fill until full/fill around TP/repeat fill until stop/repeat fill until full

Extraction/deletion of trace data - Extracting or deleting data by specifying events or extracting the instruction that
accesses the specified data
- Extracting data before and after trace points

Real-time RAM monitor - 16,384 bytes (512 bytes x 32 blocks)
- Data/last access
Time measurement - Execution time between program start and stop

- Maximum/minimum/average execution time and number of passes through eight
specified sections
- Clock used to count times: Equal to the MCU clock or 10 to 1.6 us

Coverage measurement C0:2 MB (256 Kbytes x 8 blocks)
Connection to user system 80-pin 0.65 mm pitch LQFP ROE420000CFJ30
80-pin 0.5 mm pitch LQFP ROE420000CFK30
64-pin 0.8 mm pitch LQFP ROE420000CFG40
64-pin 0.5 mm pitch LQFP ROE420000CFK40
Emulator power supply Supplied from included AC adapter (power supply voltage: 100 to 240 V, 50/60 Hz)
REJ10J1827-0300 Rev.3.00 Page 21 of 231
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1.5 Operating Environment

Make sure to use this emulator in the operating environments listed in Tables 1.6 to 1.8.

Table 1.6 Operating environmental conditions

Item

Description

Operating temperature

5 to 35°C (no condensation)

Storage temperature

-10 to 60°C (no condensation)

Table 1.7 Operating environment of the host machine (Windows® XP or Windows® 2000)

Item Description
Host machine IBM PC/AT compatible
(OF] Windows® XP 32-bit editions [*1] [*3]
Windows® 2000 [*1]
CPU Pentium 4 running at 1.6 GHz or more recommended
Interface USB 2.0 [*2]
Memory 768 Mbytes or larger (more than 10 times the file size of the load module)

recommended

Pointing device such as mouse

Mouse or any other pointing device usable with the above OS that can be
connected to the host machine

CD drive

Needed to install the emulator debugger or refer to the user’s manual

Table 1.8 Operating environment of the host machine (Windows Vista®)

Item Description
Host machine IBM PC/AT compatible
0S Windows Vista® 32-bit editions [*1] [*4]
CPU Pentium 4 running at 3GHz or
Core 2 Duo running at 1GHz or more recommended
Interface USB 2.0 [*2]
Memory 1.5 Gbytes or larger (more than 10 times the file size of the load module)

recommended

Pointing device such as mouse

Mouse or any other pointing device usable with the above OS that can be
connected to the host machine

CD drive

Needed to install the emulator debugger or refer to the user’s manual

Notes:

*1: Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States

and/or other countries. All other company or product names are the property of their respective owners.

*2: Operation with all combinations of host machine, USB device and USB hub is not guaranteed for the USB interface.

*3: The 64-bit editions of Windows® XP are not supported.
*4: The 64-bit editions of Windows Vista® are not supported.
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2. Setup

2. Setup

This chapter describes the preparation for using the MCU unit, the procedure for starting up the emulator and how to change
settings.

2.1 Flowchart of Starting Up the Emulator

The procedure for starting up the emulator is shown in Figures 2.1 and 2.2. For details, refer to each section hereafter. If the
emulator does not start up normally, refer to “6. Troubleshooting (Action in Case of an Error)” (page 209).

1|

Check the package components.

v

2 |

User registration

v

3 |

Install the included software, etc.

v

Connect the MCU unit to the E100 main
unit.

v

Connect the host machine.

v

Connect the emulator power supply.

v

Turn on the power supply.

v

Check the LEDs on the emulator.

v

Try to use the emulator debugger according
to the tutorial.

v

10

Create a project in the High-performance
Embedded Workshop.

v

11

Start up the emulator debugger from the
High-performance Embedded Workshop.

v

12

Make device- and system-related settings on
the emulator debugger.

v

13 |

Self-checking

Refer to “1.1 Package Components” (page 17).
Refer to “User Registration” (page 15).
Install them from the included CD-ROM.

Refer to “2.3 Connecting the MCU Unit to and Disconnecting it
from the E100 Emulator Main Unit” (page 26)

Connect the USB interface connector of the emulator and the USB
port of the host machine.

Connect an emulator power supply to the power connector.
Turn ON the power to the emulator.

Check that the system status LEDs are lighting. When the user
system is not connected, the POWER LED does not light up.

When using the emulator debugger for the first time, try to use the
emulator functions, referring to “3. Tutorial” (page 39).

If the emulator debugger does not start, follow steps 10 through 13
in this chart to perform self-checking.

Start up the High-performance Embedded Workshop and create a
project by following “4. Preparation for Debugging” (page 70).

Start up the High-performance Embedded Workshop to launch the
emulator debugger by following
“4. Preparation for Debugging” (page 70).

Make settings on the Device setting dialog box of the emulator
debugger and select the “Start booting up on successful completion
of self-checking” checkbox by following

“4. Preparation for Debugging” (page 70).

Figure 2.1 Flowchart for starting up the emulator (for the first time)
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2. Setup

14

16

17

18

19

20

Change the settings.

A\

Connect the user system,

v

Turn on the power supply.

v

Check the LEDs on the emulator.

v

Start up the emulator debugger from the
High-performance Embedded Workshop.

v

Make device- and system-related settings on
the emulator debugger.

v

Debug a program with various functions of
the emulator debugger

Change the settings of the power supply and clock supply to the
MCU, according to the conditions of use.

Connect the user system as the occasion demands.

Turn ON the power to the emulator and the user system as close to
simultaneously as is possible.

Check that the system status LEDs, and the POWER and RESET
LEDs among the target status LEDs, are lit. When the user system is
not connected, the POWER LED does not light up.

Start up the High-performance Embedded Workshop to launch the
emulator debugger.

Check the contents set in step 12 in Figure 2.1. Do not select the
“Start booting up on successful completion of self-checking”
checkbox.

Refer to the High-performance Embedded Workshop and
“5. Debugging Functions” (page 80).

Figure 2.2 Flowchart for starting up the emulator (after self-checking)
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2.2 Installing the Included Software
If you have Windows Vista®, Windows® XP or Windows® 2000 on the host machine, this installation must be executed by a
user with administrator rights. Note that users without administrator rights cannot complete the installation.

Place the CD-ROM in the CD-ROM drive and follow the instructions to install the software.
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2.3 Connecting the MCU Unit to and Disconnecting it from the E100 Emulator Main Unit
Figure 2.3 shows the procedure for connecting the MCU Unit to the E100 Emulator Main Unit.

Connecting
MCU Unit
ROE420000MCU00
Insert the MCU unit Push the MCU unit down
fO"OW'"Q the inside to check it is attached properly.
E100 emulator main unit raJIs of the main unit.

ROEO01000EMUOO
=

Disconnecting

Pull the MCU unit up.

@T
=

Figure 2.3 Connecting the MCU Unit to and Disconnecting it from the E100 Emulator Main Unit

A CAUTION

Note on Connecting the MCU Unit to the E100 Emulator Main Unit:
® Always shut OFF the power when connecting the MCU unit to the E100 emulator main unit. Otherwise,
internal circuits may be damaged.
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2.4 Connecting the Host Machine
USB interface is used to connect the emulator to the host machine. The USB cable is connected to the USB cable connector of

the emulator and the USB port of the host machine.

Figure 2.4 Connecting the host machine
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2.5 Connecting the Emulator Power Supply
Power is supplied from the included AC adapter to the emulator. The following shows how to connect the AC adapter.

(1) Turn OFF the power to the emulator.

(2) Connect the DC cable of the AC adapter to the emulator.
(3) Connect the AC power cable to the AC adapter.

(4) Connect the AC power cable to the outlet.

Figure 2.5 Connecting the emulator power supply

A\ CAUTION

Cautions for AC Adapter:
® Use only the AC adapter included in the E100 package.
® The included AC adapter is exclusively for the E100 emulator main unit. Do not use it for other products.
® Before installing this product or connecting it to other equipments, disconnect the AC power cable from the
outlet to prevent injury or accident.
® The DC plug of the included AC adapter has the polarity shown below.

©E02€)

® The included AC adapter has no power switch. The AC adapter is always active while connected to the AC
power cable.
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2.6 Turning ON the Power

2.6.1 Checking the Connections of the Emulator System
Before turning the power ON, check the connection of the interface cable with the host machine, emulator, and user system.

2.6.2 Turning the Power ON and OFF

- Turn ON power to the emulator before attempting to start supplying power to the user system. Turn OFF power to the

emulator and user system as close to simultaneously as is possible.

- When the SAFE LED of the system LEDs is flashing, check that the USB cable is connected to the host machine. When each
of the target status LEDs is flashing, check that the MCU unit is connected.

- When turning ON the power again after shutting OFF the power, wait for about 10 seconds.

IMPORTANT

Notes on Power Supply:
® The emulator pin Vcc is connected to the user system in order to monitor user system voltage. For this reason,
the emulator cannot supply power to the user system. Supply power to the user system separately.

The voltage of the user system should be as follows.
27V <Veec<h5V

® When you start the emulator without the user system, do not attach a converter board. When starting with a
converter board, the MCU will be in a reset status.

® \When you start the emulator without the user system, take care that metallic pieces are not touched to the
connector at the head of the flexible cable.

® Do not leave either the emulator or user system powered on. The internal circuits may be damaged due to
leakage current.
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2.7 Self-checking

Self-checking is a test run by the emulator itself to check if its functions are operating correctly. To run the self-checking
function of the emulator, follow the procedure below. While self-checking is in progress, the states of the LEDs will change as

shown in Figure 2.6. In case of an ERROR, because the states of the target status LEDs will change according to the type of
error, check the system status LEDs.

(1) If the user system is connected, disconnect the converter board and the user system.
(2) Turn on the emulator.

(3) Launch the emulator debugger, and select the “Start booting up on successful completion of self-checking” checkbox in the
Device setting dialog box.

(4) When you click on OK, self-checking will start. If the normal result is displayed within about 70 seconds, self-checking
has ended.
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Figure 2.6 LEDs during self-checking
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2.8 Selecting the Glock Supply

2.8.1 Clock Source

You can choose the source of the clock signal for supply to the evaluation MCU on the System page in the Configuration
properties dialog box of the emulator debugger. Table 2.1 shows the clock sources and their default settings.

Table 2.1 Clock supply to the MCU

Clock selection in the

Clock Description Default setting
emulator debugger
Emulator Oscillator module mounted in IC11 Yes
Main (OSC1) User Oscillator circuit on the user _system -
Generate Internal generator circuit i
(1.0 to 20.0 MHz)
Emulator Internal oscillator circuit Yes
Sub (X1) (32.768 kHz)
User Oscillator circuit on the user system -

IMPORTANT

Note on Changing the Clock Supply:
® The clock supply can be set on the System page of the Configuration properties dialog box when starting up the
emulator debugger or by input of the emulator_clock command in the Command Line window.
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2.8.2 Using an Internal Oscillator Circuit Board

Kinds of Oscillator Circuit Boards

An oscillator module (20 MHz) is mounted in IC11 at shipment of the ROE420000MCUOQQ. If you wish to change the
frequency, replace the oscillator module.

(1) Replacing the Oscillator Module
Remove the MCU unit from the E100 emulator main unit, and replace the oscillator module in IC11 (see Figure 2.7).

EPSON TOYOCOM
SG-8002DC/DB Series
(power voltage 2.7 to 3.6V: PC/SC)

sG-80020c (]

7 4 ' 1
Q000000

C
OOOOOOO

11

CH
SG-8002DB (
-

=

[e]
100 51
JE e eoeeseesmmmey
fit cons s
@ 1 50 ©
:-, 100 CN6 51 :-.
1a CN1 40a la  CN2 40a
—5 -—"“’.W"w""'“ .... Wmd- :~
---------------------------- Top m‘"jr e on 10

Figure 2.7 Replacing the oscillator module

A CAUTION

Notes on Replacing the Oscillator Module and Oscillator Circuit Board:
® Always shut OFF power when replacing the oscillator module. Otherwise, internal circuits may be damaged.
® \When replacing the oscillator module, remove it with a tool such as an IC extractor so as not to damage the
board. If the board is damaged, the pattern on the board may be cut and the emulator may not be able to operate.
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2.8.3 Using the Oscillator Circuit on the User System

To operate the MCU unit with an external clock source, connect an oscillator circuit to pin OSC1 of the user system as shown
in Figure 2.8. The oscillator must have an output within the operating range of the evaluation MCU and a duty cycle of 50%.
Pin OSC2, on the other hand, should be open-circuit. Choose "User" in the emulator debugger to use this clock source.

McU
PJ 0/OSC1 PJ_1/0OSC2/CLKOUT
L Oscillator Open

circuit

Figure 2.8 External oscillator circuit

Note that in the oscillator circuit of Figure 2.9, which is configured by connecting an oscillator between pins OSC1 and OSC2,
oscillation is not possible because of the pitch-converter board between the evaluation MCU and the user system. It is the same
for sub-clock oscillator circuits (X1 and X2).

PJ_0/OSC1 PJ_1/OSC2/CLKOUT

%Y
—

il il

Figure 2.9 Oscillator circuit that is not usable with the emulator

2.8.4 Using the Internal Generator Circuit

The dedicated circuit in the E100 can generate a clock signal at any frequency specified in the emulator debugger, and this
signal can be supplied as the main clock signal. This does not depend on the oscillator circuit board of the MCU unit or the
oscillator circuit on the user system. If you want to debug programs without the user system or change the frequency
temporarily, you can use the internal clock to check operation before purchasing an oscillator. If you want to use the internal
generator circuit in the E100 to generate the main clock signal, choose "Generate" in the emulator debugger and specify the
frequency you want.

Select frequencies between 1.0 and 99.9 MHz in 0.1-MHz steps on the E100, do not specify a value that exceeds the 20-MHz
maximum input frequency for OSC1 of the MCU.

IMPORTANT

Notes on Using the Internal Generator Circuit:
® The internal generator circuit is envisaged as a provisional measure for debugging purposes. Its temperature
characteristics with frequency and so on are not guaranteed.
® In final evaluation, mount an oscillator with the same frequency as that of the oscillator module or oscillator
circuit (internal clock).
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2.9 Connecting the User System
Figure 2.10 shows how to connect the MCU unit to your system.

Hexible cable

80 pins 64 pins

3

0.65-mm pitch 0.5-mm pitch 0.8-mm pitch 0.5-mm pitch

ROE420000CFJ30 ROE420000CFK30 ROEA20000CF40 ROE420000CFK40
80-pin LQFP 80-pin LQFP 64-pin LOFP 64-pin LQFP

Figure 2.10 Connecting the MCU unit to the user system

A\ CAUTION

Note on Connecting the User System:
® Take care not to attach the converter board in the wrong orientation. Attachment in the wrong orientation may
cause fatal damage to the emulator and user system.
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2.9.1 Connection to an 80-pin 0.65-mm Pitch Pad Pattern
The following is the procedure for connection to an 80-pin 0.65-mm pitch pad pattern on the user system by using the
ROE420000CFJ30 (not included). For details on the ROE420000CFJ30, refer to its user’s manual.

(1) Install the NQPACKO080SB, which comes with the ROE420000CFJ30, on the user system.

(2) Connect the YQPACKO080SB, which also comes with the ROE420000CFJ30, to the NQPACKO080SB and secure it with the
YQ-GUIDEs.

(3) Connect the ROE420000CFJ30 to the YQPACKO080SB.

(4) Connect CN2 of the ROE420000CFJ30 to CN2 of the flexible cable.

(5) Connect CN1 of the ROE420000CFJ30 to CN1 of the flexible cable.

S

4 Evaluation with
() ﬂ ﬂ (5) the actual MCU

ROE420000CFJ30 =
i<
Ko

3 HQPACK080SB160
(3) (not included)

4 |

SRS

Flash MCU

ﬂ (2) NQPACKO080SB

These corners JJ
are not round. \

\.% é <

- (1)

ﬂ 80-pin 0.65-mm pitch pad pattern

~
~

g
~

Pin 1
User system

*: These four products are available in one package.

Figure 2.11 Connection to an 80-pin 0.65-mm pitch pad pattern

A\ CAUTION

Notes on Connecting the User System:
@ Take care not to attach a converter board in the wrong orientation. Attachment in the wrong orientation may
cause fatal damage to the emulator and user system.
® The connectors of the ROE420000CFJ30 are only guaranteed for 50 rounds of insertion and removal.

® For purchasing the HQPACKO080SB160, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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2.9.2 Connection to an 80-pin 0.5-mm Pitch Pad Pattern
The following is the procedure for connection to an 80-pin 0.5-mm pitch pad pattern on the user system by using the
ROE420000CFK30 (not included). For details on the ROE420000CFK30, refer to its user’s manual.

(1) Install the NQPACKO080SD-ND, which comes with the ROE420000CFK30, on the user system.

(2) Connect the YQPACKO080SD, which also comes with the ROE420000CFK30, to the NQPACKO080SD-ND and secure it
with the YQ-GUIDEs.

(3) Connect the ROE420000CFK30 to the YQPACKO080SD.

(4) Connect CN2 of the ROE420000CFK30 to CN2 of the flexible cable.

(5) Connect CN1 of the ROE420000CFK30 to CN1 of the flexible cable.

Evaluation with

@ ﬂ ﬂ (5) the actual MCU

ROE420000CFK30 =
i<
Ko

3 HQPACKO080SD
ﬂ (3) (not included)
YQ-GUIDE (x 4)
. E’ 1 'ﬂ’ YQPACK080SD ﬂ

e

Flash MCU

ﬂ (2) NQPACKO080SD-ND

These corners JJ
are not round. \

\.% é <

- (1)

ﬂ 80-pin 0.5-mm pitch pad pattern

~
~

g
~

Pin 1
User system

*: These four products are available in one package.

Figure 2.12 Connection to an 80-pin 0.5-mm pitch pad pattern

A\ CAUTION

Notes on Connecting the User System:
@ Take care not to attach a converter board in the wrong orientation. Attachment in the wrong orientation may
cause fatal damage to the emulator and user system.
® The connectors of the ROE420000CFK30 are only guaranteed for 50 rounds of insertion and removal.

® For purchasing the HQPACKO080SD, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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2.9.3 Connection to a 64-pin 0.8-mm Pitch Pad Pattern
The following is the procedure for connection to a 64-pin 0.8-mm pitch pad pattern on the user system by using the
ROE420000CFG40 (not included). For details on the ROE420000CFG40, refer to its user’s manual.

(1) Install the NQPACKO064SA160, which comes with the ROE420000CFG40, on the user system.

(2) Connect the YQPACKO064SA, which also comes with the ROE420000CFG40, to the NQPACKO064SA160 and secure it
with the YQ-GUIDEs.

(3) Connect the ROE420000CFG40 to the YQPACKO064SA.

(4) Connect CN2 of the ROE420000CFG40 to CN2 of the flexible cable.

(5) Connect CN1 of the ROE420000CFG40 to CN1 of the flexible cable.

S

(4) ﬂ Evaluation with
ﬂ (5) the actual MCU
ROE420000CFG40

P

3 HQPACKO064SA160
ﬂ (3) (not included)
[

YQ-GUIDE (x 4)

% YQPACKO064SA

Flash MCU
These corners
are not round. \
- (1)
64-pin 0.8-mm pitch pad pattern

7
"~
Pin 1
MUSEF system

*: These four products are available in one package.

Figure 2.13 Connection to a 64-pin 0.8-mm pitch pad pattern

A\ CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in the wrong orientation. Attachment in the wrong orientation may
cause fatal damage to the emulator and user system.
® The connectors of the ROE420000CFG40 are only guaranteed for 50 rounds of insertion and removal.

® For purchasing the HQPACKO064SA160, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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2.9.4 Connection to a 64-pin 0.5-mm Pitch Pad Pattern
The following is the procedure for connection to a 64-pin 0.5-mm pitch pad pattern on the user system by using the
ROE420000CFK40 (not included). For details on the ROE420000CFK40, refer to its user’s manual.

(1) Install the NQPACKO064SD-ND, which comes with the ROE420000CFK40, on the user system.

(2) Connect the YQPACKO064SD, which also comes with the ROE420000CFK40, to the NQPACKO064SD-ND and secure it
with the YQ-GUIDEs.

(3) Connect the ROE420000CFK40 to the YQPACKO064SD.

(4) Connect CN2 of the ROE420000CFK40 to CN2 of the flexible cable.

(5) Connect CN1 of the ROE420000CFK40 to CN1 of the flexible cable.

S

(4) ﬂ Evaluation with
ﬂ (5) the actual MCU
ROE420000CFK40

P

HQPACK064SD
ﬂ (3) (not included)
[

YQ-GUIDE (x 4)

% YQPACKO064SD

Flash MCU
These corners
are not round. \
- (1)
64-pin 0.5-mm pitch pad pattern

7
"~
Pin 1
MUSEF system

*: These four products are available in one package.

Figure 2.14 Connection to a 64-pin 0.5-mm pitch pad pattern

A\ CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in the wrong orientation. Attachment in the wrong orientation may
cause fatal damage to the emulator and user system.
® The connectors of the ROE420000CFK40 are only guaranteed for 50 rounds of insertion and removal.

® For purchasing the HQPACKO064SD, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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3. Tutorial

3.1 Introduction

A tutorial program for the E100 emulator is provided as a means of presenting the emulator’s main features to you. The tutorial
is described in this section.

The tutorial program was written in the C and C++ languages, and sorts random data (10 items) into ascending and descending
order.
Processing by the tutorial program is as follows.

The main function repeatedly calls the tutorial function in order to repeatedly execute the process of sorting.

The tutorial function generates the random data to be sorted and calls the sort and change functions, in that order.

The sort function accepts input of an array that contains the random data generated by the tutorial function and sorts this data
into ascending order.

The change function accepts input of the array that was sorted into ascending order by the sort function and sorts the data into
descending order.

The tutorial program is designed to help users to understand how to use the functions of the emulator and emulator debugger.
When developing a user system or user program, refer to the user’s manual for the target MCU.

CAUTION
If the tutorial program is recompiled, the addresses in the recompiled program may not be the same as those described in this
chapter.
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3.2 Starting the High-performance Embedded Workshop
Open a workspace by following the procedure described in “4.4 Opening an Existing Workspace” (page 76).

Specify the directory given below.
(Drive where the OS is installed)\Workspace\Tutoria\E100\H8STiny\Tutorial

Specify the file shown below.

Cpen YWiorkspace iI 5I
Lok, jr: Ia Tutarial j o I-:-_ai( -

l : Tukarial

File name: ITutDriaI.hws Select I
Files of bpe: IHEWWnrkspaces [* bz j Cancel |

Figure 3.1 Open Workspace dialog box

&

3.3 Connecting the Emulator

When the debugger is connected to the emulator, a dialog box for setting up the debugger is displayed. . Make initial settings
of the debugger in this dialog box.
When you have finished setting up the debugger, you are ready to start debugging.
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3.4 Downloading the Tutorial Program

3.4.1 Downloading the Tutorial Program

Download the object program you want to debug. Note, however, that the name of a program to be downloaded and the
address where the program will be downloaded depend on the MCU in use. Accordingly, strings shown in the screen shots

should be altered to those for the MCU in use.
Choose Download for Tutorial.abs under Download modules.

=l
El@ Tutarial
=0z Tutorial
=23 C source file
H dbzct.c
- shrk.c
=- 'a C++ source file
resetprg.cpp
zort.cpp
Tutorial.cpp
Bl 'a |Dj:lwnlnau:| modules
...... W
=i 'a Dependencies Download
: """ 20203h Download (Debug Daka Cnly
""" SELE) Unload
- zarth
o stackscth Download & Mew Maodule. ..
Remowve
Debug Settings. ..
Configure Yiew. ..
IT Bllows Docking
Hide
Propetties. ..

Figure 3.2 Downloading the tutorial program
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3.4.2 Displaying the Source Program

In the High-performance Embedded Workshop you can debug programs at the source level.
Double-click on the C++ source file Tutorial.cpp.

i

=3 Tutenial @@l@l
=l @ Tutornal -
5-E3 C source file Lre Source... | E.| C..| 5. Source
@ dhact o 21
- [£] shrk.c 22 (001044 wold main(void)
423 T+ source file 23 {
. |£| resetprg.cpp 24 (001044 while (1)({
25 (001054 cucorial ();
rialepp 26 }
=z Download modules 27 001060 i
[5] Tuteiialabs - 00000000 28
=1 Dependencies £9 (001062 woid tutorial (void)
(2] 20203k 1] {
shrk.h 31 long a[10]:
sort.h iz long j:
stackset.h 33 int i;
3q zlass Sample *p gam;
35
3 00106E p_sam= Sample;
37 001076 for ([ i=0; 1i<10; 1++ )f
38 (DD107E 4 = rand():
32 001086 ifi] < 0){
40 |(DD108B4 1= -5
41 }
4z |0010BC afil = 3:
43 }
44 |0010A6 p_sSam->30rt (&)
45 |0010AE p_sam->chanege (&) :
45

4] I
HEPL..I BT | edn. | [#Test | .u Tutarial.epp I

m@l m

Figure 3.3 Editor window (displaying the source program)

If necessary, you can change the font and size to make the text more easily readable. For details, refer to the High-performance
Embedded Workshop User’s Manual.
The Editor window initially shows the beginning of the program. Use the scroll bar to view other parts of the program.
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3.5 Setting Software Breakpoints

Setting of software breakpoints is one simple debugging facility.
Software breakpoints are easy to set in the Editor window. For example, you can set a software breakpoint at the line where the
sort function is called.

Double-click in the row of the S/W Breakpoints column which corresponds to the source line containing the call of the sort
function.

_1o/x

&\ &

Lire Source... | E.[ C.| 5| Source |
35 ZI
36 |00106E p_Sam= Sample;

37 |00107& for( i=0; i<10; i++ )4
38 |00107E J = randl);

39 001086 ifij < 034

40 (001054 i = -3:

41 *

42 |O0108cC ali] = 3:

43 }

44 |0010LE & p_sam—>sort(a);

45 |0010LE p_Sam—>change (a) ;

44

47 |0010E& p_Sam->=0=a[0] ;

45 |0010EE p_Sam->=l1=all];:

49 |0010Ch p_Sam-»si=ali];:

50 |0010D& p_Sam->s3i=al3]:

51 |00O10EZ p_sam->s4=al4d];

52 |0010EE p_Sam->=5=al[5];

53 |0010F & p_Sam->s6=al6];

54 001106 p_Sam->=7=al[7]:

55 |00111iz2 p_Sam->=5=a[g]

56 |00111E p_Sam->s9=al[2];

57 (001124 b Sam;

58 001130 }

54 | |
g0 |0011ZE wiold abort (vold)

61 i -

ol | 2w

Figure 3.4 Editor window (setting a software breakpoint)

The source line that includes the sort function will be marked with a red circle, indicating that a software breakpoint has been
set there.
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3.6 Executing the Program
The following describes how to run the program.

3.6.1 Resetting the CPU

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

3.6.2 Executing the Program

=

To execute the program, choose Go from the Debug menu or click on the Go toolbar button .

The program will be executed continuously until a breakpoint is reached. An arrow will be displayed in the S/W Breakpoints
column to indicate the position where the program stopped.

=

&\ &

Line Source.. | E.| C.| 5. Sounce |
35 ZI
36 |0010GE p_Zam= SGample;

37 00107 for( i=0; i<10; i++ ){

38 |00107E i = randl);

39 001038 ifij = 03 d

40 001054 i=-3:

41 }

42 00103 ali]l] = j:

43 }

44 |0OD10LE = p_Sam—>sort(a)

45 |0010AE b_samw—>change (a) ;

4

47 |0010E& b _sam—>=s0=al[0] ;

45 |0010EBE b _sam->=sl=al[l];

49 |0010Ch b _sam-rsi=alz];

S50 |0010De& b _sam->s3=al[3];

51 |0OO10EZ b _sam->si=al4];

52 |00O10EE P _sam->sS=al3];

53 |0010F & b _sam-rs6=al&] ;

54 001106 b _sam-xsT=al[7];

55 |00O111z2 b _sam->s8=al[&] ;

56 |00111E b _sam->s2=al[2];

57 |0011z 4 p_Sam;

58 001130 }

54 (I

g0 |0011ZE wiold abort (vold)

a6l i -
1] | v 4

Figure 3.5 Editor window break)
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The Status window permits you to check the cause of the last break to have occurred.
Choose CPU —> Status from the View menu or click on the View Status toolbar button [ ]. When the Status window is
displayed, open the Target sheet and check the cause of the break.

Stats |
Item |Status
MCT status Feady
FC:0010AR
TaskID: -

WViolation of access protection -

Fead from uninitialized memory -

Stack access wiolation -

Performance owverflow -

Fealtime profile overflow -

Trace mewory overflow -

Taszsk stack access violation -

05 dispatch -

Fun time count Q0:00:00.082.913.120
Cauze of last bresk Software break

| o

4 }r\ Mernory h Flatfarrm ,]'1. Events ,]'xTarget {r

Figure 3.6 Status window

CAUTION
The contents displayed in this window differ with the product. For details of the contents displayed for particular products,
refer to Chapter 5. Debugging Functions,” (page 80) or the online help.

3.7 Checking Breakpoints

Use the Breakpoints dialog box to check all software breakpoints that have been set.

3.7.1 Checking Breakpoints
Press the keys Ctrl + B on the keyboard of your PC. The Breakpoints dialog box shown below will be displayed.

Ereakpoints e

Ok

X,

Cance

Edit Code

Bemove

LR

Femowve Al

Figure 3.7 Breakpoints dialog box

Use this dialog box to remove a breakpoint or enable or disable a breakpoint.
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3.8 Altering Register Contents

Choose CPU -> Registers from the View menu or click on the Registers toolbar button ]. The Register window shown

below will be displayed.

#
Neane |?alue | Radix|
ERO QOOFFEFOA Hex
ER1 Qoooooo Hex
ERZ QOFFEODE Hex
ER3 QO0D0OFF& Hex
ERd QOOFFEFOA Hex
ERS BEIFO00A Hex
ERA 4ETEFIFT Hex
ER7 QOOFFEFTG Hex
PC no010A6 Hex
CCR Qoooo1oo -0-—-z-- Ein
EXR oi1i11i1l —-———- 111 Ein

Figure 3.8 Register window

The contents of any register can be altered.
Double-click on the line for the register you want to alter. The dialog box shown below is displayed, allowing you to enter the
new value for the register.

Radis : IHEH =
SethAs: IWhnIe Register j

k. I Cancel

Figure 3.9 Set value dialog box (PC)
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3.9 Referring to Symbols

The Labels window permits you to view the symbolic information in a module.

Choose Symbols — Labels from the View menu or click on the Labels toolbar button [ ].The Labels window shown below

will be displayed. Use this window to look at the symbolic information a module includes.

s
“E om K R E
EP | Address I Haane ;I
oozaoo Sample: :Zample ()
0ozos0 Sample::zort(long *)
002124 _ T1000000%73
0o0Z1le4 Sawple: :change (long *)
FFEOOO _heap area
FFE400 __rnext
FFE404 _needed destruction head
FFE408 _brk
FFE4OC dtors donefd
FFE40E _use patch info
FFE410 __ new handler
FFE414 _ head
FFE418 _ freeptr
FFE41cC __dtors
FFEFCO _g_IntBuf
FFEFCZ _ g CharBuf -
4 I I 4
Figure 3.10 Label window
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3.10 Checking Memory Contents

After you have specified a label name, you can use the Memory window to check the contents of memory where that label is
registered. For example, you can check the contents of memory corresponding to _main in byte units, as shown below.

Choose CPU — Memory from the View menu or click on the Memory toolbar button [|zl]] to open the Display Address
dialog box.

Enter “_main” in the edit box of the Display Address dialog box.

Display Address 2=

Dizplay Address: I ~ I
Scroll Start Address: IUUUDUU =]
Seroll End Address: IFFFFFF |

] I Cancel |

Figure 3.11 Display Address dialog box

Click on the OK button. The Memory window will be displayed, showing a specified memory area.

Memory[maind E|
(v wmzz|[f 0408 2|t i £ a6 [

Address | +0 +1 +2 +3 +4 +5 +h6 +7 +8 +3 +A +B +& 4D +E +F | ASCII \ﬂ
001042 | 7a 00 OO 00 00 O1 OF &0 47 Oc 55 Oc 7a4 00 00 00 z....... G.1. 2

00igss |00 01 OF 80 46 F4 54 70O 01 10 ep FE 01 10 6D F4 ....F.Tp..m...H.
oOioea | 70 27 00 32X ia 80 S5E OO0 D 00 OF 8% 19 55 79 35 w7.Z..4. ... .DUyd
001072 |00 oA 4c 28 SE OD 11 AE 17 FD OF 83 OF 20 4¢ 02 .. L(*......... L.
ooigss | 1Y B3 OF F4 Op 30 17 FD 10 70 o0& 84 OF <O OF EBLI ..... LS IS oY

0Di08~ | S OD 12z 72 OB 55 79 25 00 0O& 4p DE OF Fl OF A0 *..x.Uy%..BM.....
O010AR SE 00 20 50 OF F1 OF a0 S5E 00 21 e4 01 00 2 70 *. P....*.Md..ip
O0010Ba |01 00 62 a0 01 00 6F 7O OO0 04 01 OO0 &F &0 00 O4 ..i...0p....0...

O010cA 01 00O 6F 70 00 08 01 OO0 6F &0 OO0 OB 01 00 GF 70 ..0p....0..... op
0010pa | 0D Oc 01 00 6F AD OO Oc 01 00 6F 70 00 10 01 00 ....0v.c..OPes..
O010EA | 6 a0 00 10 01 00 &Ff 70 00 14 01 00 6AF A0 00 14 a..... Op..aaO...
O0i0Fa | O1 OO0 &F 70 00 18 01 0D &F AD OO0 18 01 OO0 6F 70 ..0p....0..... ap
00ii10a |00 1¢ 01 00 6F AQD OO0 1¢ 01 00 &F 70 00 20 01 OO0 ....00.... OP: o
OO11da | 6F A0 0O 20 01 Q0 6F 70 00 24 01 00 6F A0 00 24 o.. ..op.$..o..8

0011lza | OF A0 SE OO 11 a4 7o 17 00 32 01 10 &0 75 01 10 ..“...Y..Z..mui;j:J
+

Figure 3.12 Memory window
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3.11 Referring to Variables

When single-stepping through a program, you can see how the values of the variables used in the program change as you step
through source lines or instructions. For example, by following the procedure described below, you can look at the long-type
array ‘a’ that is declared at the beginning of the program.

Click on the left-hand side of the line containing the array ‘a’ in the Editor window to place the cursor there. Right-click and
select Instant Watch. The dialog box shown below will be displayed.

Instant Watch 2(x|

H-a {FFEF?G } [long[10])

Figure 3.13 Instant Watch dialog box

Click on the Add button to add the variable to the Watch window.

a
RE |/ X ||

[long[10]]) [Buto]

[T watehs {Twiatcha i wiatcha , wiatcha [
Figure 3.14 Watch window (array display)

Alternatively, you can specify a variable name to be added to the Watch window. Click the right mouse button in the Watch
window and choose Add Watch from the popup menu. The dialog box shown below will be displayed.

Add Wakch ll il

Wariable or expression; QE.

i Cancel

Figure 3.15 Add Watch dialog box
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Enter variable ‘i’ in the Variable or expression edit box and click on the OK button.
The int-type variable ‘i’ will be displayed in the Watch window.

o
RE|mv/g ||

Te ] [long[10]]) [Auta]
i H'0ODa { RS } [int} [Auta]

Im“alcﬁj A wiatchz ) Wiatcha J wistche f

Figure 3.16 Watch window (showing a variable)

Click on the “+” mark shown to the left of the array ‘a’ in the Watch window. You can now look at the individual elements of
the array ‘a.’

%
RE |/ X ||
a ] [long[10]])
® [o] H'000041e6 | FFPEFTE | [ long)
® [1] H'0000167e | FPEFTA | [ long)
B o[z] H'00002781 | FFEFTE | { long)
B [2] H'0000446k | FPEFSZ | { long)
~-RB raj H'0000794b | FFPEFSE ) [ long)
B [s] H'0O00015fk | FPEFSA ) [ long)
~RB [e] H'000059=2 | FFEFSE | { long)
~B 7] H'00001cth | FPEF9Z ) { long)
-~ re H'0ODO03f54 | FPEFY9E ) [ Llong)
~B [9] H'0ODO0ODffE | FPEFOA ) [ long)
i H'000a { RS } {int} [Auto]
[T watehs {Twiatcha  wiatcha , wiatcha J
Figure 3.17 Watch window (showing array elements)
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3.12 Showing Local Variables

By using the Local window, you can view the local variables included in a function. As an example, let’s check the local

variables of the tutorial function. Four local variables are declared in this function: ‘a,” ‘j,” ‘i’ and ‘p_sam.’

Choose Symbols —> Local from the View menu or click on the Locals toolbar button [[&8]Jo display the Locals window.
The Locals window shows the values of local variables in the function indicated by the current value of the program counter

(PC).

If no variables exist in the function, no information is displayed in the Locals window.

A
VIR E
Namme Value |TE’PE
..... = { FFEF76 } (long[10])
[ Loneg)

........ i H'O0000ff6 { ER3 }

H'OODa { RS 1}

O0x00ffe0dd { ERZ }

1

[class Sample*)

| ]

Figure 3.18 Locals window

Click on the “+” mark shown to the left of array a in the Locals window to display the elements comprising array a.
Confirm that the random data are being sorted into ascending order by inspecting the elements of array a before and after

execution of the sort function.

3.13 Single-Stepping through a Program

The High-performance Embedded Workshop provides various step commands that will prove useful in debugging programs.

Table 3.1 Step Options

Command Description
Step In Executes a program one statement at a time (including statements within functions).
Step Over Executes a program one statement at a time by ‘stepping over’ function calls, if there are any.
Step Out After exiting a function, stops at the next statement of a program that called the function.
Step... Single-step a program a specified number of times at a specified speed.
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3.13.1 Executing Step In Command

The Step In command ‘steps in’ to a called function and stops at the first statement of the function.
To enter the sort function, choose Step In from the Debug menu or click on the Step In toolbar button.

#

Figure 3.19 Step In button

Ealo

Line Source... | E.. [:! 5.| Source

12 DOZOOD {
13 DAOzoaz a0=0;
14 00z01B 81=0;
15 DOZ01E 3a=0;
16 DOZOZ4 a3=0:
17 DOZOZA g4=0;
18 DOZ030 a5=0;
19 002026 86=0;
20 D0203C 37=0;
21 DOZog2 aB=0:
22 DOZO=B 89=0:
Z23 DOz0=2E ]
24

29

Il {
3z long €

34

38 DOzO70
30 DOzO7C
40 002086
41 DOZO54
42 DOZOCE
43 Dozopc
44 OOZ0FA
45
46
37
48
30
50 )

52 H

1]

35 0O0Z0S5C gap = 5;

I6 002062 vhile{ gap > O 1{

37 DOED6BE for| k=D: k<gap: k++){

for| i=k+gap: i1<€10; i=i+gap )4

231 DOZ12B | g ChacBulf =

10 f o e e e e e e e e s
i1 002000 Sample: : Sample |}

25 ..I'-In' ..............................................................................
26 int g@_IntBuf:

Z27 char ¢ CharBuf:

28 S

30 00zoso nrwoid Sample::sort(long *a)

33 int i, 3, k, gap:

for(j=i-gap: J>=k: J1=]-gap){
g_IncBuf = 3;
iffaljl=ali+gaplli
L= alil:
&[] = ali+gep]:
a[1+gap] = t;

51 |D0Z2136 gap = gapsi:

[ehar)g IneBuf & Ox00FF:

<= Tutonalepp <2+ soibcpp I

Figure 3.20 Editor window (Step In)

The highlight in the Editor window moves to the first statement of the sort function.
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3.13.2 Executing the Step Out Command

The Step Out command takes execution out of a called function by completing its execution at once and only stopping at the
next statement of the program from which the function was called.
To exit from the sort function, choose Step Out from the Debug menu or click on the Step Out toolbar button.

{»

Figure 3.21 Step Out button

=K
|m &@la
Lire Source... . 5. Source |

EE long a[il0]; ZI

£l long 3:

33 int i:

54 =laaz Sample "[I_SSI]H."

a5

36 00108E P_=ame Samp le;

37 001076 for( im0; 1<10; d++ )i

38 DD107E 1 = randi]

30 001086 if[Y < 04

40 |DD10BL 3 = —3;

41 1

4z |o010BC afil = 3i:

a3 % waen E

44 001046 L p_Sam—r20rt (Al

45 |0D10KE g p_=am-rchange (a) § R 2|/ X || P

46

47 0O010B6 p_saw=>a0=a[0] : fa'; |"Irﬂl|.I.E [TFPE |5l:D-FE |

48 O010BE p_ses-rsl=all] 2 Ra { EFEETE } (lang (107} [Aute)

40 |D0A0CA p_sam-rsieal2] B (o] H'ODOOO€£E | PPEPTE [ long}

50 |0010BS p_sam-rsi=al3]; B (1] H'0000L5£k { FFEFTA } { Long}

£1 OD10EZ p_smw-rsd=ald] : B . -

el el p san-se5=als] (2] HIEII:II'.'II:IlE.Te { FFEFIE !} [ long)

53 OD10FL p_sam->z6=a[6] ; B (3] H'0000Llcfk | PPEPS2 | [ long}

E4 D011i06 F_=am-r=Teal7] ; B o[4] H'00002781 { PPEPBE | [ long}

S5 loo0i112 p_som—>38=a[8] £ B (5] H'00003£54 | PFEFBA ! [ Langh

55 DD1L11E p_sem->39=al[9] ; B .

el il i [&] H'000041cE { PPEPBE [ long}
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Figure 3.22 Editor window (Step Out)

The data of the variable ‘a’ displayed in the Watch window will have been sorted into ascending order.
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3.13.3 Executing the Step Over Command

The Step Over command executes the whole of a function call as one step and then stops at the next statement of the main

program.

To execute all statements in the change function at once, choose Step Over from the Debug menu or click on the Step Over

toolbar button.

[

Figure 3.23 Step Over button
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31 long af10]; =

a2 lomg 3: j

33 int i:
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3é 0010&E P_=ome Samp le;

37 001078 for| im0: i<10: di++ |1

38 |DD10TE 1 = randi]

39 001086 iy < D)

40 |Doi0B4 3= -3

41 )

4z 00108 alil = 3:

a3 + waien |

44 O0A0RE L p_sam->2ort (a)

45 |OD10LE F_sam-rchangs (a) § R %M/ X || |

46

47 001086 @ p_sew-rsn=aro] : Ll ¥alus | zype | scope |

48 |O010BE p_sam-rsl=all] ; 2R a { FFEETE } ileng[10]}) [Aute]

40 |D0i0CA p_sam->sZeal2] ; B (0] H'0000794k | PPEPTE ! [ Lomgh

50 |0010B6& p_sam->=i=a(3]; B (1] H'000058e2 { FFEFTA | { Long)

51 |DD1DEZ p_smm-radmald] : B : =

il e P sar-s=5=aL5] (2] H'0000446kL | FFEFTE ! [ longh
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Figure 3.24 Editor window (Step Over)

The data of the variable ‘a’ displayed in the Watch window will have been sorted into descending order.
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3.14 Forcibly Breaking Program Execution

The High-performance Embedded Workshop permits you to forcibly break program execution.
Clear all breakpoints.
To execute the rest of the tutorial function, choose Go from the Debug menu or click on the Go toolbar button.

Ell

Figure 3.25 Go button

Since the program execution is now in an endless loop, choose Stop Program from the Debug menu or click on the Halt toolbar
button.

Figure 3.26 Halt button
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3.15 Hardware Break Facility

A hardware break causes the program to stop when it executes the instruction at a specified address (instruction fetch) or reads
from or writes to a specified memory location (data access).

3.15.1 Stopping a Program when It Executes the Instruction at a Specified Address

It’s easy to set an instruction fetch event in the Editor window. For example, you can set an instruction fetch event where the
sort function is called.

Double-click in the row of the Event column which corresponds to the source line containing the call of the sort function.

TR
2 &g
Line Source.. | E.[ C.| 5| Source |

56 |00106E p_saw= Sample; ZI

37 |00107a for( i=0; i<10; i++ )4

38 |00107E j = randl);

39 |00108a ifij < 034

40 001054 i = -3:

41 *

42 |O0108C ali] = 3:

43 }

44 |0010L4E |HY p_sam->sort(a);

45 |0010ALE p_sam->change (a) ;

44

47 |0010E& p_sam->s0=a[0]:

45 |0010BE p_sam->sl1=al[l];:

49 |0010Ch p_sam->si=ali];:

50 |0010D& p_Sam->s3=al[3]:

51 |00O10EZ p_sam->sd4=a[4d];:

52 |0010EE p_sam->s5=a[5]: -
| | vl

Figure 3.27 Editor window (setting a hardware breakpoint)

The source line that includes the sort function will be marked with {7, indicating that a hardware breakpoint has been set
there. This will cause the program to stop when it fetches the corresponding instruction.
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3.16 Stopping a Program when It Accesses Memory

To make a program stop when it reads or writes the value of a global variable, follow the procedure below.

Choose Event -> Hardware Break from the View menu to open the Hardware Break dialog box.

Open the OR page of the Hardware Break dialog box. Select a global variable in the Editor window, and drag-and-drop the
selected variable into the OR page so that the program will stop when it reads or writes the value of that variable.

Then click on the Apply button.

The program will stop running when it reads or writes the value of the global variable you have set.

1ol x

Hardware Break  OR I

—Event:
Evert | T.] Descriptions | co... | Ta... | comment |
Em U [Address] _o_ImtBuf... - -

Add... I [heleke | Enable | Drisakle |

Evertused 1 Freel1S Dekai.-.l Registaradavmts...l
save... | Losd... | Help | apply [ close |

g

Figure 3.28 Hardware Break dialog box

Notes: (1) To be selectable, a global variable must be represented by 1, 2, or 4 bytes in memory.
(2) Local variables cannot be set as hardware-break conditions.
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3.17 Tracing Facility

The tracing facility of the E100 emulator includes a special memory unit known as “trace memory” that can hold a record of
the execution of up to 4-M bus cycles. This memory is constantly updated during program execution. The contents of trace
memory are displayed in the Trace window.

Choose Code —> Trace from the View menu or click on the Trace toolbar button ].

The Trace window shown below will be displayed.

Tace L]

|-|VZ' FAEXEZ hRhAEAr|F AGG
Range:, [Fla: [Cpchi: Pubds: [Tem: |

 Gyole | Lkl | hddre=s | pata | BUS | Size |_Rfu | AMT | Statws | IMe0 | IM0? | pusacc | DEDDE | Ev | mo% | TimeSterp (himis,me.us,oej)

Figure 3.29 Trace window

The following section gives an outline of the tracing facility and how to set up the facility.

REJ10J1827-0300 Rev.3.00 Page 58 of 231
Jul 16, 2010 RENESAS



ROE420000MCUOQ0 User’s Manual 3. Tutorial

3.17.1 Showing the Information Acquired in “Fill Until Stop” Tracing

In “fill until stop” tracing, trace information is successively acquired from the start of user program execution until a break is
encountered.

(1) Clear all break conditions. Click the right mouse button with the cursor anywhere in the Trace window and choose
Acquisition from the popup menu. The Trace conditions dialog box shown below will be displayed. Check that the selected
trace mode is Fill until stop. Click on the Close button.

M rrace conditons ~ialx]

Trate ] Option |

i
Trace Mode: I i Fill unkil stop ;l
condition and combination sstking
¥ OF condition:
Eventinuse : o Dokail I

I~ other condtions:

[anoiaccumuationy x|

Eventinuse: O  [Detall |
Total : 0 Ewent

I Excepbion; ~ -
N —DelEylevelE——
Exceptions .
bs [rekail | oM -

—Record condklon:
o all " Capture 7 Donok capture [ step execution is recorded

Eventimuse : 0

Evert used 0 Free 16 Datal...| Reg'rst-aredavents...|
SEVE... Load... I Help | Aply I Claze ]
g
Figure 3.30 Trace conditions dialog box (fill until stop)
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(2) Set a software break on the following line of the tutorial function: “p_sam ->s0=a[0];”

(3) Choose Reset Go from the Debug menu. Processing will be halted by the break, and the trace information acquired prior to
the break will be displayed in the Trace window.

) I
m¥Dp 522z @ T4 |F@aGE
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Figure 3.31 Trace window (fill-until-stop tracing)

(4) A mixed display of bus information and disassembly listing

menu to view trace information in mixed bus and disassembly mode.

is possible. Choose Display Mode —> DIS from the popup

uyh FAaxx @ 540 Flaa6
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a0]0aC0apacocooon
plrdlerleriunlsliei
QDAL CACAnananan

A0ACaCACaconanon
pnilesleelexlealielililil
Q00 C0DOp00anannn
elelealeel el califalifili}
[uesierlexienlealiciivl
el eial el ] califal i}
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Figure 3.32 Trace window (mixed bus and disassembly mode)
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(5) Choosing Display Mode —> SRC from the popup menu, on the other hand, shows a mixture of bus information,
disassembly listing, and source code as the trace information.
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Figure 3.33 Trace window (mixed bus, disassembly, and source mode)
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3.17.2 Showing the Information Acquired in “Fill around TP” Tracing

In “fill around TP” tracing, the acquisition of trace information is stopped a specified number of cycles after a trace point is
encountered. This facility allows you to use trace information to keep track of program flow without having to break the user
program.

(1) If any break conditions are set, clear all of them.

(2) Choose “Fill around TP” as the trace mode in the Trace conditions dialog box. In the Delay (cycle) section, specify 4M.
(Up to 4-M cycles of trace information from where a trace point is encountered will be acquired.)

M Trace conditions * ) .uln.lil

Trae |or | option |

Trace Mods: | am -mmi:, e Fill around TP ;l
condition and combination setking
¥ OR condition:

Evert inuse : 0 Detail I

[~ other conditions:

I;-.r-:l::.’fa.-:unu'atu:-'ﬁ ;J [

Everkinuse: O  [Debal |

) Total : O Event
_;m:m:\' —Delaylcvelel ——
e _In"h'" aM -

—Fecord condtion:
v all  Capture T Donok capture " Stepexecifionis recorded

Ewventimuse : 0

Event used 0 Free 16 Datal.ul REﬂ'rst-arﬂdavents...l
Save... | Load... I Help | Apnly | Close |
s
Figure 3.34 Trace conditions dialog box (Fill around TP)
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(3) Next, set the trace point, i.e. the point where the debugger will start acquiring trace information. Open the OR page of the
Trace conditions dialog box. Select the main function in the Editor window and drag-and-drop it onto the OR page. Click
on the Apply button and then the Close button.
Thus, the debugger will start acquiring trace information when the main function is executed.

Il Trace conditions * |

Trace OR IOptiunl
—Ewent:
Evert | T.] Descriptions | co... | Ta... | Comment |

add. .. I [elete | Frakle I Disatle |

Em F [fddress] _main

~=ol x|

Event used 1 Free 15 Detail

Reqisbered events. ., |

swve... | Load.. |

e | mpoly [ close |

A

Figure 3.35 Trace conditions dialog box (OR page)

(4) Choose Reset Go from the Debug menu. As soon as the trace point is reached, trace information as shown below will start
to be displayed in the Trace window.
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Figure 3.36 Trace window (Fill around TP)
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3.17.3 Showing a History of Function Execution

A function execution history can be displayed from the acquired trace information.

You can extract the history of executed functions from the acquired trace information.

(1) Clear all break conditions. Click the right mouse button with the cursor anywhere in the Trace window and choose
Acquisition from the popup menu. The Trace conditions dialog box will open. Switch to fill-until-stop tracing and click on
the Apply button and then the Close button.

(2) Set a software break on the following line of the tutorial function: “p_sam—>s0=a[0];”.

(3) Choose Reset Go from the Debug menu. Processing will be halted by the break, and the trace information acquired prior to
the break will be displayed in the Trace window.

(4) Click the right mouse button with the cursor anywhere in the Trace window and choose Function Execution History ->
Function Execution History from the popup menu.
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Figure 3.37 Trace window (function execution history—before analysis)
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(5) Click the right mouse button with the cursor anywhere in the upper pane of the Trace window and choose Analyze
Execution History from the popup menu. The history of function execution will be displayed in the upper pane.

eace .
m¥h Fazxxr#d|Sd4dk|F aa6
E— _mmin (001044 <= 00043E
E- futorial |} (001021 <- 001054
# Sample: Saeple]) (002000) <- OD1D7D
4 cmrd [DOL1AE) <- ODIOTE
fvdres 10012700 < 001094
# _rand (0011aE) <~ 0010TE
fevirmi (001273 <- OJ105R
=l __Eahd [COL1AE)y «<— DI1OTE

<Display form of function execution history>
Function name (start address of function) <— function caller address
Example: _main (00104A) <- 00043E

| I

=

Fange: OOOLEOTE, (0000000 File: | Cyche: SO000008 Ackbess: FREF?S [Tirw: 000000 150 247,080 |

Cycle | Lkl Addceps | Dmts | DUS | Saze | Bfw| W7 | Starus | IHDD | IWMDE | BIRSACE | RREUG | BV ELC | TimefStamp (him:e.m=,un.n=p=
-00000006 FEEE7Z 0000 1ga  LOWE WORD R [} DATA . - 1 1 0CIpa0o0onaoooon - 00:03:00. 150.237.540
0000005 FFEETY 1006 1fa  LOWF WOED F u} DATA 1 1 000 DO D 0 o000 Q0: 0000, 150, 2£7, 37
-00000004 FPEFTd 0000 18  GAORD - 1 DATA . - 1 1 0Capa0o0onaoonon - 00:03:00. 150256 770
=Q000a003 o0idms  S5TI0 ife  wORD E u} FETCH - i 1 PilealeuTealonlalilnlifuli 00: 0000, 12500 2 6d. LT
-00000002 OD10BE 6970 18k WORD 1 o FETCH . - 1 1 faeca] ] e Tt 00:0d:00. 150275 570
=00ooonoL opi0ee 0000 18k  WORD = 1 DATA . o 1 1 QooCooaopagoy - - 000000, 250, 284,570
0000000 OD1DBE 0000 18  GORE - 1 DATA . - 1 1 faleca] ] oeTotu daouT s a0:00:00. 150294 380 E'

Figure 3.38 Trace window (function execution history—after analysis)

(6) Double-click on a function in the upper pane to view the trace information corresponding to that function in the lower pane.

T
my¥pr sazrxp@ T4k (F aaa
E- _mmin (001044 <= 00043E
E-futorial |} (01023 <- 001054
3 Sample::Sample|) (DI12000) <- 001070

| IS 1

fvdrng 1001278} <= 001084
#_rapd (DO11AE) <= O010TE

feneirmi (00129 <- DO105A
® _eaed [DOL1AE) < DOLOTE

Fange: OOOLEOTE, 0000000 File: |Cyche: DOO0BME Ackbess: 001185 [Tirwe: 000000 068 (003,690 |

1= | Lkl Addcess | Dmtm | D05 BSM | FWT | Stacus | IHDO . IMDE | DUSACE | pomus | BV 1
5 OD11EE  7A01 1&h  GORD ] ETE - 1 1 acag - [T
00008745 _ rnext FrE40D 000 16h  LOHG WIED F u} DATA 1 1 0000 DO o000 00 00 00, 060, 030 . 080
-00003744 FFEADZ 001 18 LOHG WORD R o DATA - 1 1 0CapaCo0onaoonon - d0:03:00. DER . 04T - 490 =
=0000a 743 O0i1Ed  d1cék  1fe  wORD E u} FETCH - i 1 Pl aleTwa Tl alilnlifu] 0000 200, 0G0 . 05, D
-00003 742 OD11BA  4EEL 18k WORD B o FETCH - 1 1 0000a0a0o0anonon - 00:03:00. DER . DEE - 270
=00009741 op1iec SEQD 18k WORD E [} FETCH . o 1 1 QooCaopaomipony - 000000, 0GR, 075, 660
-00008740 OD1LEE 1516 18 WORD [ o FETCH - 1 1 0Cpd0a000anonon - 00: 00 :00. DGR . 085 040 =|

Figure 3.39 Trace window (function execution history)
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3.17.4 Filter Facility

Use the filtering facility to extract specific cycles from the acquired trace information.

This is achieved by software filtering of the trace information that was acquired by hardware.

Unlike the “Capture/Do not Capture conditions” where you set conditions for acquisition before getting the trace information,
this facility allows you to change filter settings for the acquired trace information any number of times without having to
reexecute the program. This makes it easy to extract the information you need.

(1) Clear all break conditions. Click the right mouse button with the cursor anywhere in the Trace window and choose
Acquisition from the popup menu that is displayed. The Trace conditions dialog box will be displayed. Check that the
selected trace mode is Fill until stop. Click the Close button.

(2) Set a software break on the following line of the tutorial function: “p_sam—>s0=a[0];”.

(3) Choose Reset Go from the Debug menu. Processing will be halted by the break, and the trace information acquired prior to
the break will be displayed in the Trace window.

(4) Choose Auto Filter from the popup menu of the Trace window. The columns for which filtering can be applied will be
marked by a [EI] button.

e ]
mVp Fazz w40 Flaaa 1
Fuarvgee: OOOLEATE, OOOOOO00. Fil: | Cycla: OO000016 | Addess: FFEFSS. [Tirw: 00000150, 144,050
i _hddcen™| oot pusx| saze =l Bx| wr| seacur]| teee] meer] memac | enou] pe = =u 7| Timestanp (him:e.meueen>|s
-00000016 PFEF6E OOFF 16a LONG MORD R O DATA . - 1 1 JCOCACOCOCOCOCOD -  OD:03:d0. 150.144.030

0000015 FFEFGE  DPOA 1fs  LONWG WORD E u} DATA 5 1 1 CHCACIC0 Qa2 D D 2 Q000 00, 150, 153 . 440
-00nana 14 ODZITE  6B71  1sh  GARD B0 PELGH . - 1 1 ACICACACODONONGD -  O0:0a:00. 150.162.E4D
~00000013 001 5470 1ép  WORD E 0 FETCH - 1 1 OCOOUONODODO00D - 0050000, 150,172, 550
-00000012 002 LhaA 0ooo  1&a AR = 1 DATA . o 1 1 d0ODICACaCocooon - dD:DJ:00. L50. 181 . 64D
o0ooad1l FFEFGa 0000 18 LOWS WED E u} DATA . 1 1 OO0 GO0 O o000 0000 p00, 12506 191 . 040
-00000019 FREFEC  OFFE 1én  LONE WSBD B O DATA . - 1 1 OCOCACACOCODO0OD -  O0:0d:00. 150,200,430
-00000003 PEEFGE  OOFF 1fh LONS MOBD B O DATA 1 1 OEOCOCOCORODO0OD -  00:00:00, 150,208, £10
-0000000E FEEETD BODd  1&a LOHG WORD R [n] DATA = 1 1 QDD DACAma0anon - a0: D0 :=00. E50.2
=onogoaoy [a]icel il 2085 1dn BARL: E (A} FEITH = 1 1 omogooocoiooonr. - Q0 00 e00, 250, 23
-000a0006 FREFTE 0000 16 LONE MSEP B O DATA - 1 1 OEOCACACORODONGD -  O0:00:00, 450,237,640
-00000005 PFEF74 1086 1#a LONS MORD B O DATA - 1 1 OOOCOCACOCODOCOD -  O0:00:00, 150,247,270
=0nooonng FFEFTd 0000 16 woRe = 1 BATA = 1 1 aoaCaanaananon - 00: 00 :00, 150, 256. 770
-00oooaoz a]uch Qe 3TI0 1k [oouiled E [n] FEICH = 1 1 amaoaCapococooon. - Q0: D0 :00. 250,266 170
~0000000E 0pi0TE 6970 iéh  woRD E 0 rETGH - 1 i OCOODODOOODO00n - O0:00:00, 150,575,570
-00000001 ODICEE 0000 1S GRGD - 1 parA - 1 1 QCOCICACODONOCOD - 90:03:00. 150.284.570
0000000 00i0mE 0000 1fa  wORD = 1 DATA 1 1 00000 0o0a00mi0an - = 00; 0000, 150,294, 300 E'
Figure 3.40 Trace window (Auto Filter)
REJ10J1827-0300 Rev.3.00 Page 66 of 231

Jul 16, 2010 RENESAS




ROE420000MCUO0O0 User’s Manual 3. Tutorial
(5) Click on the [El]button in the R/W column and choose R.
El
YhFAEE | P E aga
Fange: OOOLEOTE, 0000000 [Fie: | Cychs: 0000016 Address: FPEFES. [Tire: 000000150, 194,030 |
(Cyole  ~| fabel aidces™| oat>] pus*] Size i 5@ IHD® e | I:-J!IIII.I‘I Y E | Tamestamp (himce.me=.us.nx]]
-00000016 FFEFEE OOFF 1&& LNz AlL Q010 0ACOCOCooon dD:DJ:00. 150. L&4 .03 0
a0o0a0is FEEF G prdan  idh LOHG , 5 i i il sluslealenlialidulil Q000 00, 150,157 . 440
-00o0oad14 OdC2 LLE b3 1&A [ooaie] H - o 1 1 d0I0] DaCaCananan do:0d:30. 150, LeZ _BE4D
=00000013 O02ipa 5470 1é&s  RORDE ETCH . - 1 1 Qi furTealenl el 000000, 250,178 . E50
-00o00od1z [[erR N TN oooo  1&a EOREs = 1 DATA . S 1 1 Q010 DACACO0a0an d0:03:30. 150. 181 . 640
=00000011 FFEFR: 0000 1&s LONG WIRD R u} DATA 5 - 1 1 Q00 QO G000 m000n 00000 00, 150,191 040
-000000 14 FEEFEL OFFE 1léh Lod: WOED B [n] DATA - 1 1 A0IDILADADGAnGnan Q0: 0000, 150, 200. 430
=0000000e FEEERE DOFF  1&k LOHG WIED E 5] DATA - 1 1 QOO0 Ca000000000 D000 p00, 250, 205, 230
—-0noaoans FFEFTD EODA L& LONG BWOED B [n] DATA = 1 1 QDI DACCananon ao: Dl 00, 150, 215210
=-00000o0y Opine 3085 18 GAORD E 5} FETCH . - 1 1 s lwalainlEalialifulif 0000 e00. 250. 228 . 200
=Q0000006 FFEFTZ oo 1&a LONG WORED R [} DATS - 1 1 [a{ealealununlenlrnlinli) A0: 00 =00, 150, 237630
e lifubifubifuk] FEEFT 1088 1o LOHGE WIED R a DATA - 1 1 Atdoaoacooooooon O0:00:00. 150, 287,290
=0no00nog FFEETY 0ono 1ga RAORD = 1 DATA 5 = i 1 Q000 CApanananan 00; 0000, 150, 256. 770
-00o0oaoz aD10E= 570 1ga (ool E [n] FETCH o 1 1 [alealwnlwalwnlunlialifali} a0 0000, 150. 266170
0000000z Oni0mE 6270 16  WORP E u} FETCH ' - i 1 QOO0 CO o0 m0non 00; 0000, 150,575, 570
=-0000oa01 Oo10EE oooo 1&a GAORL: = 1 DATA O 1 1 Q0 0]0aCaCooooon a0:00:00. L50. 284570
ulijuhifahi{uh] opi0me 0000 i#k  wRD - i DATA 5 - i r Pl naleale el 00; 0000, 150,294, 330 j

Figure 3.41 Trace window (Auto Filter)

(6) The Trace window now only shows trace information for cycles that have R in the R/W column.

8
mYh F2E2x @54k |F Q@G
WWWM OO0 MM|

*[[Eab=l | addces=] I:Iul:"l 51;: | ok I IHD = romu =] By | mJ dmestanp [h:n:e.ms,ue.07] =]
-uuuul:-:ln l:II:GJ.Ilﬂ G50 o 1 0Ca0aCoCoCaCanon 00:00:00. 150. 096 570
=00000030 00 11 0iio 1Ju BARL E u} FETCI 5 - 1 i plalesluslealealialidulil Q000 00, 150, 106, 320
-0000D01E FPEFEZ  STPF 1éh  LONG MORD R O DATA . 5 1 1 QCaCaCaCaconanon OD:00:00. 150125220
Qoopan1y FFEF 4 000& 18k LOHG WOED E u} DATA . 1 1 QOO0 QO G D000 0000 00, 250, 134, &0
-00000016 FFEFEE OOFF 18n LOMG MoBD R O DATA . - 1 1 0Ca0aCaCacacanon 00:00:00. L50. 144 .030
=00000015 FFEFLE BFOA 18s LONG WORD E u} DATA 5 - 1 1 OO0 QoGO0 m000n 0000 00, 150,153 . 440
-00000n 14 ODILBE  GE73 1Sk BaRb B O FETCH . = 1 1 AEACAEAaCanannn 00: 00 :00. 150. 162 - BAD
-00000012 002D 5470 18h  WORD E 0 FETCH . = 1 1 OC00OEOB000000N 0010000, 150, 172 . 250
—Ono0onL FEEFEA OO0 16h  LONG MeED B O DATA . 5 1 1 AEOCAEOACO0anon Q0 00 200, L50. 1AL . 040
-00000010 FFEFGC OFF6 1éh LONG MOED R O DATA . - 1 1 OE00AEOE0LO0N0N 00100100, 150, 200, 430
-00000a03 FFEFER  OOFF 16h  TLoONG MoRD B O DATA . - 1 1 QE0CAEOACO0aNND 00: 00200, £50. 206, B30
-0no0Ba0: PEEETD  EODY 1éh  LOWG MOED R O DATA . 5 1 1 QEAGAEIEOLALaNON 00000, 150,216,210
-0000000T ODZipe  I0BS 1gh  woRD B0 FETCH . - 1 1 OEODAD0A0O0aI0n 00:00:00, 150, 226 . 600
-0000000E PPEF7Z 0000 18k LOWG MSED R O DATA . 5 1 1 OEaCaECODaCanon 00:00:00. 150237580
=00000005 FFEFT4 l0pE 162 LOHG WGED R u} DATA ' - 1 1 QOO0 CO o0 m0non 00; 0000, 150,547 . 370
-0000000% OD10BE 5770 18b  GORD E O  FETCH . - 1 1 0Ca0aCoCoCaCanon 00:02:00. 150.2 66 170

=0000000z opi0me G970 16k wORD E u} FETCH 5 - i r plale e naleal el 00; 0000, 150,275,570 j

Figure 3.42 Trace window (Auto Filter)

Notes:

(1) Filtering does not affect the trace memory, so that its contents remain intact.

(2) Filtering is available for trace information regardless of whether the setting is fill until stop, fill until full or fill around TP.
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3.18 Stack Trace Facility

Stack information can be used to find out which function called the function corresponding to the current PC value.

Set a software breakpoint in any line of the tutorial function by double-clicking on the corresponding row in the S/W
Breakpoints column.

Line Source.. | E.| C.| 5. Souce
29 001062 wroid tutorial (woid)
30 i
31 lang a[10] :
3z long j:
33 int 1i:
34 zlazs Sample *p Sam:
35
36 |0010GE b =am= Sample:
37 (001076 for( i=0; i<10; i++ )4
38 (00107E j = randi():
39 (001086 & if (3 < Oy¢
40 (001084 i = -3:
41 h
42 (00108C ali]l] = j:
43 h
44 |0010ke p_Sam—>Zort (a);
45 |0O010AE p_Sam->change (a) !
46
47 |0010E& p_Sam->=0=a[0]
45 |0010EE p_SFam->=1=all]:
49 |0010Ch p_ Fam->sZ=alZ]:
5O |0010D& p_SFam->=3=al3]:
51 |0DO10EZ p_ SFam->s4=a[4d]:
L2 |0O0O10EE p_SFam->=5=a[5]:
£3 (0010F& p_SFam->s6=al6] :
E4 (001106 p_Sam->s7=al[7?]:
EL (001112 p_Sam->=8=a[8]:
E6 [0OO111E p_Sam->s9=a[2]
E7 (001124 b =am:
E8 (0011320 h
1=
60 |00O113E wold abort (wvoid)
61 i
62
63 |O0113E h
ol |

% Tutonalcpp |<0F  sort.cpp |

Figure 3.43 Editor window (setting a software breakpoint)

Choose Reset Go from the Debug menu.
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After the break, choose Code —> Stack Trace from the View menu to open the Stack Trace window.

=
Kind| Name | Values |
F tutoriall) { 001086 }
F main() { 001056 1}
F PowerON Reset (| { 00044z )

Figure 3.44 Stack Trace window

You will see that the current PC value is within the tutorial() function, and that the tutorial() function was called from the
main() function.

Clear the software breakpoint that you set on a line of the tutorial function by again double-clicking on the corresponding row
in the S/W Breakpoints column.

3.19 What Next?

In this tutorial, we have introduced to you several features of the E100 emulator and usage of the High-performance Embedded
Workshop.

The emulation facilities of the E100 emulator provide for advanced debugging. You can apply them to precisely distinguish
the causes of problems in hardware and software and, once these have been identified, to effectively examine the problems.
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4. Preparation for Debugging

4. Preparation for Debugging

4.1 Starting the High-performance Embedded Workshop

Follow the procedure below to start the High-performance Embedded Workshop.

(1) Connect the host machine, E100 emulator, and user system. Then turn on power to the E100 emulator and user system.

(2) From Programs on the Start menu, choose Renesas -> High-performance Embedded Workshop -> High-performance
Embedded Workshop.
The Welcome! dialog box shown below will appear.

Welcome! 1' EI

| {+ Create a new project workspace ok
Cancel

" Open arecent project workspace:
I j Admiriztration...

-

—' " Browse to another project workspace

A

Figure 4.1 Welcome! dialog box

Select the startup method from among the following.

- Create a new project workspace

- Open a recently used project workspace
Select this option when you use an existing workspace.
The names of recently opened workspaces will be displayed.

- Browse for another project workspace
Select this option when you intend to use an existing workspace.
This option is available when there is no record of a recently opened workspace.
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4.2 Creating a New Workspace (Toolchain Unused)
The procedure for creating a new project workspace differs according to whether you are using a toolchain or not.
Toolchains are not included with the E100 emulator. Toolchains can be used in environment in which the C/C++ compiler

package is installed.
Follow the procedure below to create a new workspace.

(1) In the Welcome! dialog box, select the radio button with the caption “Create a new project workspace” and click on the OK

button.

| {* ‘Create a new project workspace

™ Dpeh a recent project workspace:

j " Browse to another project workspace

J

j Admiristration...

ok,

Cancel

. ix

Figure 4.2 Welcome! dialog box

(2) The Project Generator will start.

New Project Workspace ﬂﬁl
Wwiotk space Mame:
Fropect Hamre:
Directon:
I Erowse
LU Family:
Jec [-]
Tool chai:
|Nare =l
K | ]
Propearties.
ok, | Cancel
Figure 4.3 New Project Workspace dialog box
Workspace Name: Enter a workspace name here.
Project Name: Enter a project name here. You do not need to enter any name if you wish this to be the
same as the workspace name.
Directory: Enter the directory in which you want the workspace to be created. Alternatively, click on

the Browse button and select a workspace directory from the dialog box.
CPU family: Select the CPU family of the MCU you are using.
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The other list boxes are used for setting up a toolchain. If no toolchains are installed, fixed information is displayed here. Click
on the OK button.

(3) Select the target for debugging.

Setting the Target System for Debugging ﬂﬂ

— Targats :
M 00 E100 Emnul

Tanget type ;|4 Targets =l
Targel CFU: [411CPUs =

<Back Mest » Firish | Cancel |

Figure 4.4 Setting the Target System for Debugging dialog box

Select the target platform you wish to use by placing a check mark in its checkbox and click on the Next button.

(4) Set a configuration name. Configuration refers to a file in which information on the state of the High-performance
Embedded Workshop for use with target software rather than emulators is saved.
Setting the Debugger Options i

'I'aE riame :

Coee :
|»:sin;|h Corer ﬂ

Configuration name :
| Dvebug_s_E100_E mulator

— Datail options -
ltem | Walue

féadiy I

[~ Initial zegzion

[ <Back | e | Firish | Caneal |

Figure 4.5 Setting the Debugger Options dialog box

If you have selected two or more target platforms, click on the Next button and then set a configuration name for each of the
selected target platforms.
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When you have finished setting the configuration names, emulator-related settings are completed.
Click on the Finish button, and the Summary dialog box will be displayed. Clicking on the OK button in this dialog box starts
the High-performance Embedded Workshop.

(5) After starting the High-performance Embedded Workshop, connect the E100 emulator.
4.3 Creating a New Workspace (with a Toolchain in Use)
Follow the procedure below to create a new workspace.

(1) In the Welcome! dialog box, select the radio button titled “Create a new project workspace” and click on the OK button.

Welcome! ll il

| {* Create a new project workspace

" Dpen a recent project workspace:

I j Adrniistration. .

J
j " Browse to another project workspace

Figure 4.6 Welcome! dialog box

(2) The Project Generator will start.

fiew Project Workspace 2] x|
Projects |
Project Types "ok space Mame:
Clipicain |l
F_E’t source stabup Spphcation Pioject Name:
I Empty Application I
3 Impart Makelile
'E].lhran,l Directan:
Drebugger only - X300 E100E
A Diebugger only - 33000 Simulat I M
LCPU Earrily:
[ 300c¢ =
Tool chan:
IFImn:sns 3 Standard j
K I— i3]
ok | cancal |

Figure 4.7 New Project Workspace dialog box
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Workspace Name: Enter a workspace name here.

Project Name: Enter a project name here. You do not need to enter any name if you wish this to be the
same as the workspace name.

Directory: Enter a directory in which you want a workspace to be created. Alternatively, click on the
Browse button and select a workspace directory from the dialog box.

CPU family: Select the CPU family of the MCU you are using.

Toolchain: To use a toolchain, select the appropriate toolchain here. If you do not use any toolchain,
select None.

The other list boxes are used for setting up a toolchain. If no toolchains are installed, fixed information is displayed here. Click
on the OK button.

(3) Set the CPU and options for the toolchain and make other necessary settings.

(4) Select the target for debugging.

Setting the Target System for Debugging 2l

— Targats :

E100 Emalaton

Tanget type ;|4 Targets =l
Taigel CPU;: |4l CPUs =

<Back Mest » Firish | Cancel |

Figure 4.8 Setting the Target System for Debugging dialog box

Select the target platform you wish to use by placing a check mark in its checkbox and click on the Next button.
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(5) Set a configuration name.

Setting the Debugger Options i

Ta% riame :

Coee :
|»:sin;|h Corer ﬂ

Configuration name :
| Dvebug_s_E100_E mulator

— Datail options -
Item Walue

féadiy I

[~ Initial zegzion

[ <Back | e | Firish | Caneal |

Figure 4.9 Setting the Debugger Options dialog box

If you have selected two or more target platforms, click on the Next button and then set a configuration name for each of the
selected target platforms. When you have finished setting configuration names, emulator-related settings are completed. Click
on the Finish button, and the Summary dialog box will be displayed. Clicking on the OK button in this dialog box starts the

High-performance Embedded Workshop.

(6) After starting the High-performance Embedded Workshop, connect the E100 emulator.
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4.4 Opening an Existing Workspace

Follow the procedure below to open an existing workspace.

(1) In the Welcome! dialog box, select the radio button with the caption “Browse to another project workspace” and click on
the OK button.

Welcome! il EI

| " Create a new project workspace i

Cancel
" Open arecent project workspace:

I j Adrmiristration...

.
Hroof -

[ Browse to another project work space

e

Figure 4.10 Welcome! dialog box

(2) The Open Workspace dialog box shown below will appear.

Open II,III,III:Ir'l‘l:SFIaI:EE _?I 5I
Look in: I'ﬁ E100 j & IC:F -

I lElI:IEI

File name: — [E100Lhws Select |
Files af type: IHEWWnrkspaces [* hiwz] j Cancel |

Figure 4.11 Open Workspace dialog box

2

Specify the directory in which the workspaces was created, select the workspace file (extension “.hws™), and click on the
Select button.

(3) The High-performance Embedded Workshop will start, and its state will be restored to the state at the time the selected
workspace was saved. If the emulator was connected at the time, the workspace is automatically connected to the emulator.
If the emulator was not connected but you want to connect it, refer to “4.5.1 Connecting the Emulator” (page 77).
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4.5 Connecting the Emulator

4.5.1 Connecting the Emulator
The following methods for connecting the emulator are available.

(1) Making the emulator settings in booting-up before connection

Choose Debug Settings from the Debug menu to open the Debug Settings dialog box. In this dialog box, you can register
download modules and the command chain to be automatically executed. When you are finished filling in the Debug Settings
dialog box, the emulator will be connected.

(2) Loading a session file

Switching to a session file in which settings for emulator usage have been made in advance simplifies the procedure of
connecting the emulator.

4.5.2 Reconnecting the Emulator
While the emulator is disconnected, you can reconnect it in one of the ways described below.

(1) Choose Connect from the Debug menu.

fid
(2) Click on the Connect toolbar button [.I=*_1].

(3) Enter the connect command in the Command Line window.

4.6 Disconnecting the Emulator

4.6.1 Disconnecting the Emulator
To disconnect the emulator while it is active, do so in one of the ways described below.

(1) Choose Disconnect from the Debug menu.

(2) Click on the Disconnect toolbar button |l ¥ ].

(3) Enter the disconnect command in the Command Line window.

4.7 Quitting the High-performance Embedded Workshop

Choosing Exit from the File menu closes the High-performance Embedded Workshop.
Before it closes, a message box will be displayed asking you whether you want to save the session. To save the session, click
on the Yes button.
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4. Preparation for Debugging

4.8 Making Debugging-Related Settings

Register download modules, set up automatic execution of command line batch files, and set download options, etc.

4.8.1 Specifying a Module for Downloading

Choose Debug Settings from the Debug menu to open the Debug Settings dialog box.

2ixd

[5 ession X00x_E100_Emudato_xox x| Taroet | Giptions |

[y E100

I-‘:'nﬂg!e Caore Taget

[ebieg foamat:

[EF/Dviait2

Dieavnload madules:

Filename | Offzet Address | Fammnat

2

FICONFIGDIRIEPRO.., 00000000

ElffDwarf2

Figure 4.12 Debug Settings dialog box

In the Target drop-down list box, select the name of the product you want to connect.
In the Default debug format drop-down list box, select the format of the load module you want to download. Then register a

module in the selected format in the Download modules list box.

CAUTION
At this point in time, no programs have been downloaded yet.

For details on how to download a program, refer to “5.2.1 Downloading a Program” (page 90).
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4.8.2 Setting Up Automatic Execution of Command Line Batch Files
Click on the Options tab of the dialog box.

21x]
[ ession 00x_E100_Emulator_x0% | ¥]  Target Opbans |
N ELT
Command line batch proces sing:
ddd.,
i elify.
Hemove

[+ Dizable batch file execution when downloading debun information

¥ Download modules after build

[v Femove breakpoits on download

[~ Disahle memorny sccess unkil aftes targe! conrection command file execution
[ Limit dizazsembly memon access

[~ Do nat perfam automatic taget connection
[v Reset CPU after download module
[~ Digable memony access by GUI when target is executing

. I Cancel

Figure 4.13 Debug Settings dialog box

Here, register a command chain to be automatically executed with the specified timing.
Select your desired timing from among the following four choices:

- When the emulator is connected
- Immediately before downloading
- Immediately after downloading

- Immediately after a reset

In the Command batch file load timing drop-down list box, select the timing with which you want a command chain to be
executed.
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5. Debugging Functions

The E100 emulator supports the functions listed in the table below.

Table 5.1 List of Debugging Functions

Ilileglq Item Specification
1 Software break 4,096 points
Number of event points Maximum number of effective points: 16
Executed address detection
Data access detection
Content of event - - -
2 Event Interrupt generation or exit detection
External trigger detection
Task ID Can be set separately for each event
Condition for number of times an event has
occurred Up to 255 times

Violation of access protection

Reading from non-initialized memory areas
Stack access violation
Performance-measurement overflow
Realtime profile overflow

Trace memory overflow

Task stack access violation

OS dispatch

3 Exception detection

Hardware Event combination OR, AND (cumulative), AND (simultaneous), subroutine,
4 Hardware breakpoints sequential and state transition
break Exception detection | See item No. 3
Delay Up to 65,535 bus cycles
Trace size Up to 4-M cycles
Fill until stop Trace acquisition continues until the program stops running.
Fill until full Trace acquisition stops when trace memory becomes full.
Fill around TP Trace acquisition proceeds for a delay in cycles after the trace point
has been reached.
Trace mode -
Information for a total of 512 cycles before and after each trace
Repeat fill until stop | point are acquired, and this continues until the program stops.
Information for a total of 512 cycles before and after each trace
5 T Repeat fill until full point are acquired, and this continues until trace memory is full.
race L OR, AND (cumulative), AND (simultaneous), subroutine,
. Event combination . L
Trace point sequential and state transition
Exception detection See item No. 3
Delay Up to 4-M bus cycles

Extracting or deleting data by specifying events
- Between two events
Extraction/deletion of trace data - Duration of an event
- Duration of an event occurring in a subroutine

Instruction accessing specific data

Measures maximum, minimum and average execution time in up to

Content of measurement 8 sections and pass counts
Timeout detection

6 Performance -

Resolution 10 nsto 1.6 us

Measurement L Between two events, Period of an event and Interrupt-disabled

Event combination
mode range between two events
) 512 bytes x 32 blocks

7 RAM monitor - Shows last read/write accesses performed

- Comes with initialization-omitted detect function

128 Kbytes x 8 blocks (1-Mbyte space)
Cumulative time and number of passes overflow detection

8 Realtime Profile
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CO level code coverage

256 Kbytes x 8 blocks (2-Mbyte space)
Address range and source file

Data coverage

64 Kbytes x 8 blocks (512-Khyte space)
Address range, section, and task stack

9 Coverage

Trigger pins 31 to 24: A specified pattern is output.

Trigger pins 23 to 21: Output is in response to breakpoints being
encountered.

Trigger pins 20 to 16: Output is in response to a specified event.

Trigger output
10 | (only when an external trigger cable* is connected)
Note: The external trigger cable is optional.
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5.1 Setting Up the Emulation Environment

When the emulator is connected, the Device setting and the Configuration properties dialog boxes are displayed. Here, select
the general options associated with the emulator. Note that the target MCU to be debugged, etc. can only be set once each time
the emulator is booted-up.

5.1.1 Emulator Settings During Booting up
While the emulator is booting up, the following three dialog boxes are opened in sequence.

(1) Device setting dialog box

Use this dialog box to select the target MCU and establish communication.

This dialog box can be re-opened by selecting Emulator -> Device setting from the Setup menu after the emulator has been
booted up. In this case, however, be aware that changes of setting made after boot-up will not be reflected immediately but will
be set as initial values when the emulator is reconnected.

(2) Configuration properties dialog box

This dialog box is opened after the Device setting dialog box. Use this dialog box to make settings related to the emulator and
debugger functions.

This dialog box can be re-opened by selecting Emulator -> System from the Setup menu after the emulator has been booted up.
Settings for certain options in this dialog box can be changed after boot-up. Those that can be changed are active while those
that cannot are inactive (grayed out), but with their settings displayed.

(3) Connecting dialog box

This dialog box shows the progress of boot-up processing.
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5.1.2 Setting Up the Target MCU
(1) Selecting the target MCU

On the Device page of the Device setting dialog box, specify the target MCU to be emulated. For details, refer to the hardware
manual supplied with each product.

x

Device |

e [hesozz |
Diavice |RaF20202 =l
Mode | T ISingle-chop mode) :I

Communication 5 etting

use EA00; Y0000 - efiesh

Seial No, =l Eil

[ Skart booting up on succezshul completion of z=f-checking.

[ ok | caea | Hep

[ Do nat show this dialog box agair.

Figure 5.1 Device setting dialog box (Device page)

The target MCU you have set here cannot be changed after the emulator is connected. To change the target MCU, you need to
disconnect and then reconnect the emulator.

(2) Selecting an operation mode

For details, refer to the hardware manual for the MCU in use.

(3) Setting up communications

You can select another target emulator for connection via USB.
The ‘USB Serial No.” list box shows unique identifying information on the emulator connected via USB. Clicking on the
Refresh button updates the information.

(4) Performing self-checking

If you click on the OK button with the “Start booting up on successful completion of self-checking.” checkbox selected,
hardware self-checking proceeds after connection to the emulator according to the communications condition you have set.
The results are shown on completion of self-checking. If the results are normal, boot-up processing continues. If an error is
found, boot-up processing stops.
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5.1.3 Setting Up the System

On the System page of the Configuration Properties dialog box, specify the configuration of the emulator system as a whole.
During the boot-up process, this dialog box appears after the Device setting dialog box.

Although it is possible to open this dialog box even after the emulator has been booted up, some items will be grayed-out since
they cannot be changed.

Configuration properkies | |

Syshem | Irtemal Hagh mamory u'.'Blwri:BI EunepﬁunWarrirg[

Clesk -
Man i Emulatef Ll " Generale

I 10 MHz

Sub (¥ Emujater " Uger

Tngger
Eutenal tigger cable % BT 031 [HEUT © EHmT|ué1351 Igm;u'[
Input brigger leval * EXT 031 CMOS EKHTT,EEBE‘ %,';DS

— Swalching function
(¥ Codecoverape  © Data coverape " Real-tme prafile

~ Diebusg function
[T Emable nkenupts during step exsculion
[ Debug the program using the CPU Reprogramming Mode:
[ Mask the Remminal M),
[ Mask the teiminal RESET.

ok | cancel | Hen |

[~ Dt zhow this dizlog box sgain

Figure 5.2 Configuration properties dialog box (System page)

(1) Selecting the operating clock

In the Clock section on the System page, select the sources of the clock signals supplied for the main clock and subclock.

The main clock can be selected from among three choices: Emulator, User and Generate (by default, Emulator is selected).
Select Emulator when the main clock is supplied from an internal source and User when the main clock is supplied from an
external source. To use a user-defined clock, select Generate and enter the clock frequency in the text box.

The clock frequency can be set in the range from 1.0 to 99.9 MHz in 0.1-MHz units. The clock frequency for Generate can be
set only once each time the emulator is booted-up.

Subclock options are only selectable for MCUs that support a subclock function. ‘Emulator” or ‘User’ can be selected (by
default, Emulator is selected).

CAUTION
The frequency accuracy for Generate is +5%. Please make sure that final evaluation is performed with a resonator or oscillator
module mounted to generate the actual frequency for use on the target board.
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(2) Selecting the direction of the external trigger cable

For the external trigger cable, select the direction of EXT pins 16-31 as input or output. EXT pins 0-15 are fixed as inputs.
Select either of the following options:

- EXT 0-31 INPUT (default)
- EXT 0-15 INPUT, EXT 16-31 OUTPUT

(3) Selecting a trigger input level

Select CMOS level or TTL level as the trigger input level. Select either of the following options:

- EXT 0-31 CMOS (default)
- EXT 0-15 TTL, EXT 16-31 CMOS

(4) Selecting an exclusive function

The code coverage, data coverage and realtime profile functions cannot be used at the same time. Select one from among these
functions.

Code coverage is selected by default.

The setting of this option can be changed even after the emulator has been booted up.

(5) Enabling interrupts during stepped execution

Select whether interrupts should be enabled or disabled from the start of stepping until an instruction is executed. Interrupts are
always accepted while a subroutine is being invoked by step-over or step-out execution.

(6) Debugging the program using the CPU Reprogramming mode

Select whether or not to debug programs in the CPU Reprogramming mode.

(7) Masking the NMI pin

Select whether you want masking of input signals to the NMI pin of the target system.

(8) Masking the RESET pin

Select whether you want masking of input signals to the RESET pin of the target system.

REJ10J1827-0300 Rev.3.00 Page 85 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

5.1.4 Setting for Overwriting Blocks of the Flash ROM
The Internal flash memory overwrite page of the Configuration properties dialog box allows you to specify whether or not
individual blocks of flash ROM should be overwritten.

Configuration properties _ |

Syatem | Inteinal llash memony avenrie ] Exception W aming |

Ma | Addiess

0 000000 - NOZFFF
B4 0z 004000 - O0BFFF
Bl 0z 00CO00- D13FFF
B 04 014000 - MEBFFF
B8 05  01C000- DIFFFF
06 FOO0a0 - FODFFF
Bl 07 FO1000 - FOUFFF

Clear al

Selecied blocks wil be owervntien rather than deleted when the wsar
program i downioaded _
Unselected blocks val be ovensitten after deleted.

ok | cancel | Hep |

[~ Dt zhow this dislog boxk sgain

Figure 5.3 Configuration properties dialog box (Internal flash memory overwrite page)

Settings for all blocks are automatically shown in the list according to the information on the target MCU. When a checkbox is
selected, the block will be overwritten rather than deleted when the user program is downloaded.
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5.1.5 Settings to Request Notification of Exceptional Events
The Exception Warning page of the Configuration properties dialog box allows you to select whether or not to display
warnings in the Status window and as a balloon on the status bar when exceptional events occur.

Configuration properties _ |

Sysbeml Intemal flash memony ovenwrite Excepbion W aming ]

[¥ Wiclation of agcass probection
¥ Read fiom uninitisized memony

¥ Stack access violalion

r Perfoimance averflow
I”| Bedllime profile cverflow

[ Trace memary oo

]; l"-: | &l k;—_. I.-.-«."i Iﬂ'i xr
™| as dispatch

Checked tems wil dizplay wasnmng in a dialog baloor

[~ Dt zhow this dislog bosk sgain

Figure 5.4 Configuration properties dialog box (Exception Warning page)

The “Violation of access protection’, ‘Read from uninitialized memory’ and ‘Stack access violation’ checkboxes are initially
selected.

When a load module that includes an OS has been downloaded, the ‘Task stack access violation’ checkbox is also initially
selected.

Other items are non-selected by default.

If you deselect a checkbox, the corresponding item will appear as *-” in the Status window.
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5.1.6  Viewing the Progress of Boot-Up Processing

You can check the progress of boot-up processing in the Connecting dialog box.

This dialog box appears when boot-up processing is started and remains open until it is completed.

As long as display of the Device setting and the Configuration properties dialog boxes continues, you cannot manipulate this
dialog box.

Conmecting... | ]
Trace Block Wer.  =HEVE a] Staus
B lme el POWERSDURCE DISCONNECT

EV Datect Rev. =REV.A (05 )
|Esbermal Tringer Cable Infio.
Cable Connect Statuz = NOT CONMEC] TEST ;

Povrer On Tesl, RESET# High
12 Buz Accesz Check = 0F _
Man CPU-5SRAM Check = 0K M1 High

Man CAU-USE Check. = 0K
H-TAG chain inbakzation
Selting of MOU suppl clack

IMairClock Emudator

SubClock Ennudator
Selbng of mbcermabian on individual MOL.
Sattng of debugging opticn
Selting of MCU signal latch bming infaimatior
Setbng of ragester data only for bool.

Selting of monikor CPU space data, ~ Clock,

Seting of tanget MCU space data,

Satting of debugging infomistion. CPU Clack 1E.0MHz
Selting of emiilstor genesstion clack eguen__| . 20.0 MMz
Iritsakzalion of inbemal zatfing of amulaior. | | 12N Clock{DSC)

a | ] | SubCieckXl] 220 kHz

| ——
Inilizfization of irtemal selling of emulstor

¥ Clos= the dizslog bos: when the connectian iz completed.

Cancel I

Figure 5.5 Connecting dialog box

(1) Description of progress

The progress history box on the left-hand side of the dialog box shows the history of progress.
The information shown here is saved in a bug report. To check the contents of the bug report, select Technical Support ->
Create Bug Report from the Help menu.

(2) Display of pin states

The pin states are updated when you close the Configuration properties dialog box.
A warning will be shown in the progress history box if the pin states do not match the settings made in the Device setting
dialog box.

(3) Display of states of clock signals

This information will be updated on completion of processing for the clock settings.
Only information on the clock signals that are actually operating is shown here.
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(4) State of progress as progress bars

The upper progress bar shows the state of progress through the overall process of booting up.
The lower progress bar shows the state of progress through the current part of the process of booting up.
The name of the current part of the overall process is shown under the progress bar.

(5) Canceling the connection

Click on the Cancel button to cancel the process of booting up.

REJ10J1827-0300 Rev.3.00 Page 89 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

5.2 Downloading a Program

5.2.1 Downloading a Program

Download the load module to be debugged.

To download a program, choose Download from the Debug menu and select a desired load module or right-click on a load
module under Download modules of the Workspace window and then choose Download from the popup menu.

CAUTION
Before a program can be downloaded, you must have it registered as a load module in the High-performance Embedded
Workshop. For details on how to register load modules, refer to “4.8 Making Debugging-Related Settings” (page 78).

5.2.2 Viewing the Source Code
Select either of the following ways to view the source code.

- Double-click on the name of the source file in the Workspace window.
- Right-click on the name of the source file and choose Open from the popup menu.

eTworiale o]
B
Line | Sewr. | E. C.] 5| Source I

21 void tutorial (void) Zl

22 |FE224 {

23 long a[10] :

24 long Jj:

25 int 1i:

26 struct Sample far *p sam:

27

28 |FE2z27 p_zam= mwalloc(sizect (struct Sample] ]

£9 |FEZ3E L ] init (p_sam) ;

cin]

31 |FE247 o for( i=0; i<10; i++ )¢

32 |FE252 4 = rand():

33 |FEZ5E|HY if{3 =« ) {

34 |FEZ63 3= =3:

35 H

36 |FE26C|3% (I a[i] = j:

a7 }

38 |FEZ23:Z sort(a) b
1] | M

Figure 5.6 Editor window

The columns listed below are to the left of the Source column.
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This column shows the line numbers of lines in the source file.

(2) Source Address column

When a program is downloaded, this column shows the addresses that correspond to the lines of the current source file. This
function is convenient for determining values for the PC and where to set breakpoints.

(3) Event column

This column shows the following:

Table 5.2 Icons in the Event column

H! | Hardware breakpoint is set

-a | Trace point (fetch condition) is set

A hardware breakpoint can be set by double-clicking in the Event column.

A trace point is only displayed when a fetch condition has been set.

[*] after the title on the title bar of the Hardware break, Trace conditions and Performance Analysis Conditions dialog boxes
shows that a setting is being edited. You cannot change the settings from the Event column of the Editor window while editing
is in progress.

(4) Code Coverage column

This column graphically shows the CO code coverage information.

(5) S/W Breakpoints column

This column shows the following:

Table 5.3 Icons in the S/W Breakpoints column

= | Bookmark
@ | Software break
= | PC position
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5.2.3 Turning columns in all source files off
(1) From the Editor window

1. Right-click in the Editor window and choose Define Column Format from the popup menu.

2. The Global Editor Column States dialog box will be displayed.

Global Editor Column States el

[w]Code Coverage -
[w]CodeCoverage - 45M

[wDlizazzembly Address Cancel |

[w]Ewent
[wiLabel
[w]Line
[w]Obj code

(w5 M Breakpointz =
Tr R.2 P 1 . AL I ﬂJ

Figure 5.7 Global Editor Column States dialog box

3. Deselect the checkboxes of columns you want to turn off. Click the OK button, and the new settings you have made will
take effect.

5.2.4  Turning columns off for one source file
(1) From the Editor window

1. Right-click in the Editor window and choose Columns from the popup menu.
2. A cascaded menu will be displayed. A check mark is to the left of the names of currently enabled columns.
Columns v Code Coverage

v CodeCoverage - /56
¥ Disassembly fddress

Turn Header OnfOFf

Inskant Watch « Event
v Label
LCTw M o BN | e
L
Seb P Here ] L";E 4
¥ Obj code
Display PC !
IT 5/ Breakpoints
Wiew Disassenmbly « SIW Breakpoints - ASM
: v Source Address
Propetties. ..

&

Figure 5.8 Popup menu window

3. Clicking on a column name toggles the setting between enabling and disabling of the column.
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5.2.5 Viewing Assembly Language Code

While a source file is open, click the right mouse button in the Editor window and choose View Disassembly from the popup
menu. The Disassembly window will be displayed.

The first address shown in the Disassembly window corresponds to the cursor position in the Editor window.

You can also use the View Disassembly button in the Editor window to view code produced by disassembly.

If there is no source file, you can still view the disassembly by one of the following methods.

— Click on the Disassembly toolbar button |l

— Choose Disassembly from the View menu.
— Use the “Ctrl + D” shortcut keys.

In this case, the Disassembly window opens with a listing from the position currently indicated by the PC.

The emulator also supports a mixed mode as an optional way to show all source lines from the address where disassembly
started. To view disassembly code in mixed mode, click the View mixed mode button.

-10ix]
Bl
Event | CodeCoverage.. | 52 Breakpointz - ... | Dizassembly... | Objcode Label Dizaszembly |
001046 OFs0 MoV, L ERO, ERO =
001045 46FG ENE EH' 104Z2:8
00104a 5470 RT3
=3 00104cC 01206DF2 tutorial {j [STM.L (ERZ-ER4) ,R-5P
001050 72370032 SUB.W #H'0032:16,R7
001054 1480 SUEB.L ERO, ERO
001056 SE00Z000 J3R BSample: :Sample() 124
001054 OF54 MoV, L ERO, ER4
o0105C 1933 SUB.W R3,R3
O0105E TY230004 CHMP.W #H'000OA: 16, R3
O01062 4C24 BGE EH' 1088:8
001064 SE0011B= JSER @_rand:Z‘}
o01065 17F0 EXT3.L ERO
001064 OFG2 MoV, L ERO, ERZ
HY o0106c OFs0 MoV, L ERO, ERO
O0106E 4C02 BGE EH' 107Z2:8
oo01070 17B=z MEG. L ERZ
oo0107:2 OFFO MoV, L ER7,ERO
001074 o3l MoV, W R3,R1
001076 17F1 EZT3.L ER1
nio1n7ea 1731 SHT T T #2 "D =
| | 4
Figure 5.9 Disassembly window
The columns listed below are to the left of the Disassembly column.
(1) Event column
This column shows the following:
Table 5.4 Icons in the Event column
HY Hardware breakpoint
= Trace point (fetch condition)
A hardware breakpoint can be set by double-clicking in the Event column.
A trace point is only displayed when a fetch condition has been set.
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(2) Code Coverage - ASM column

This column graphically shows the CO code coverage information.

(3) S/W Breakpoints - ASM column

This column shows the following:
Table 5.5 Icons in the S/W Breakpoints — ASM column

@ | Software break
o PC position

(4) Disassembly Address column

This column shows the address of the machine code corresponding to the disassembly. Double-clicking in this column brings
up the Set Address dialog box. Enter the address where you want the display of disassembly code to start in this dialog box.

(5) Obj code column

This column shows the object code.

(6) Label

This column shows labels. This column is not usable if no module has been downloaded.

5.2.6  Correcting Assembly Language Code
Double-click on the instruction you want to correct in the Disassembly window or choose Edit from the popup menu. The
Assembler dialog box will open. Use this dialog box to correct the assembly-language code.

Assembler ilil
Addrezz Code _EIK
000412 Fasy

- Cancel |
Mnemonic:
MOY.E  #H'37.R0

Figure 5.10 Assembler dialog box

The dialog box shows the address, instruction code and mnemonic of the selected instruction.

Enter a new instruction (or edit the old instruction) in the Mnemonic edit box. When you have finished, hit the Enter key. The
value in memory is overwritten by the new instruction code, and the pointer is moved to the next instruction.

Click on the OK button to overwrite the current value in memory with the new instruction code and close the dialog box.

CAUTION

The assembly-language code shown in the Disassembly window and the Assembler dialog box is based on the data currently in
memory. When you modify data in memory, the new assembly-language code is shown in the Disassembly window and the
Assembler dialog box. However, the source file being displayed in the Editor window remains unchanged, even if it includes
assembly-language code.
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5.3 Viewing Memory Data in Real Time

5.3.1 Viewing Memory Data in Real Time

Use the RAM Monitor window to monitor data in memory while the user program is running.

The RAM monitoring function permits recording and inspection of the data in an area of memory for which monitoring has
been assigned and the states of access in real time without obstructing execution of the user program.

The RAM Monitor window shows the access states (read, written, non-initialized or not inspected) in different colors.

(1) Allocating an area for RAM monitoring

A 16-Kbyte RAM monitoring area is provided.

This RAM monitoring area can be allocated to a desired contiguous address range or up to 32 blocks of 512 bytes.

By default, a maximum of 16 Kbytes of space from the first address of the internal RAM is allocated as the RAM monitoring
area.

(2) Monitor display

Access states are indicated by different background colors according to the access attribute as listed below (the background
colors are customizable).

The access attributes “read” and “written” indicate the last access to each memory location.

To view detected errors, choose Error Detection Display from the popup menu. In this case, the information on reading and
writing is not displayed.

Table 5.6 Access attribute and background color

Access attribute Background color

Read Green
Written Red
Error Non-initialized memory (the location has Yellow
detected been read but nothing has been written to it

yet)

Non-inspected memory (a value has been Sky blue

written to the location but it has not been

read)
No access White

CAUTION

The contents of the RAM Monitor window are acquired from bus access. Therefore, changes made to memory by access that
was not through the user program (e.g. writing to memory directly from external 1/0) are not reflected in the RAM Monitor
window.
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(3) Detecting reading from non-initialized areas

If a memory location is read but nothing has been written to that location, the emulator detects “a non-initialized area” and
indicates the error.

To view errors of this type, choose Error Detection Display from the popup menu.

Non-initialized memory locations are shown against a yellow background.

Errors of this type can be detected as exceptional events and used as conditions of hardware breakpoints and trace points (also
refer to “5.14 Detecting Exceptional Events” (page 183)).

(4) Detecting non-inspected areas

If a memory location has been initialized but has not been read, the emulator detects this as “a non-inspected area” and
indicates the error.

To view errors of this type, choose Error Detection Display from the popup menu.

Non-inspected memory locations are shown against a sky blue background.

5.3.2 Setting the Update Interval for RAM Monitoring
Choose Update Interval Setting from the popup menu of the RAM Monitor window. The Update Interval Setting dialog box
shown below will appear.

Update Inkeryval Setking ed |

[ntereal [10 - 10000mzec ; 10ms unit];

100 mEec

k. I Canzel

Figure 5.11 Update Interval Setting dialog box

A separate Update Interval can be specified per RAM Monitor window.
The initial value is 100 ms.

5.3.3 Clearing RAM Monitoring Access History
Choose Access Data Clear from the popup menu of the RAM Monitor window. The history of all access to the RAM
monitoring area will be cleared.

CAUTION
If clearing proceeds while the user program is being executed, the realtime characteristic of execution may be lost because
clearing produces a memory dump.

5.3.4 Clearing RAM Monitoring Error Detection Data
Choose Error Detection Data Clear from the popup menu of the RAM Monitor window. All information on the detected errors
in the RAM monitor area will be cleared.
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5.4 Viewing the Current Status

5.4.1 Viewing the Emulator Status
To find out the current status of the emulator, open the Status window.

To open the Status window, choose CPU -> Status from the View menu, or click on the View Status toolbar button || o 1.

The information shown in this window is not updated while the program is running.

status =
Item |Status |
MCT status Beady
PC:FOOOO
TaskID:-

Violation of access protection -
Fead from uninitialized memory -
Stack access violation -
Ferformance overflow -
Fezaltime profile owverflow -
Trace memory overflow -
Taszk stack access wviolation -
03 dispatch -
Fun time count 0d:00:00.000.000,000
Cause of last break -

4 I }I'-. Mernary h Platform J}H. Ewerits ,}HITarget lﬂr

Figure 5.12 Status window

The Status window has the following four sheets.

Table 5.7 Sheets of the status window

Sheet Description
Memory Shows information on memory resources.
Platform Shows information on the emulator and debugging.
Events Shows information on events.
Target Shows information on the target MCU.
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5.4.2 Viewing the Emulator Status in the Status Bar
The status of the emulator can be displayed in the status bar.
Right clicking on the status bar brings up a list of the available items. Check the items you want to view in the status bar.

v Debugger
v application

v RC

[v TaskiD

| v BreakCondition
T ExecutionTime

: ¥ Exception B
Hormat - |Software break TIOe0, 001 306,220 |4

Figure 5.13 Status bar

Table 5.8 Items regarding emulator status shown in the status bar
Item Description
PC PC value

During execution: PC value
During a break: Normal

Task ID Task 1D, task entry label

BreakCondition Source of a break in the user program
ExecutionTime Result of time measurement

Exception Whether or not an exceptional event has occurred

(1) When more than one break source is present
When you click on the status bar indicating the source of a break (“Some factors exist” when there is more than one), a
balloon appears.
Read the contents of the balloon to check the source of the break.

7 x|
Break causa

- Saltveare bresk
- Handware beeak: (OF) EV=1

Plormal F [50me Factors exist 44 Chck here 00:00:00,001,3%6.200 | 4.

Figure 5.14 Checking the source of a break

(2) When an exceptional event has occurred

When an exceptional event has occurred, a warning is displayed in a status bar balloon.
However, exceptional events of types that are not selected on the Exception Warning page of the Configuration properties
dialog box are not shown.

v ]

Waming Excephion event deteclion

- Access protection

|Address 0071 C Attibute WRITE]

- Trace memary overfiow
i N

I b

Figure 5.15 Example of warning display when exceptional events have occurred
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5.5 Periodically Reading Out and Showing the Emulator Status

5.5.1 Periodically Reading Out and Showing the Emulator Information

To find out about changes in emulator information whether the user program is running or idle, use the Extended Monitor
window.

The extended monitor function only monitors the signals output from the user system or MCU, so it does not affect execution
of the user program.

To open the Extended Monitor window, choose CPU -> Extended Monitor from the View menu, or click on the Extended

ﬁ].

The displayed items are updated at an interval of about 1,000 ms during user program execution or about 5,000 ms during a
break.

Monitor toolbar button |

CAUTION
“CPU Clock” can only be measured while the user program is running.

Extended Monitor K|
=5

Item |¥alue

User 3System Connection DIZCONNECT (Disconnect: CNNO, CNN1)

User Iystem Power Source CONNECT (0.9 )
Ozer System TEST -

User Systew REZETH High

User System NMIH High

CPU Clock -

Main Clock(oscl) Emulator 20.0 MHz
Sub Clock(X1) Ermulator 33.0 kHz

.*I | LI

Figure 5.16 Extended Monitor window
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5.5.2 Selecting the Items to Be Displayed
Choose Properties from the popup menu of the Extended Monitor window. The Extended Monitor Configuration dialog box

will be displayed.

Extended Monitor Configuration ed

— Update millzecond
Ok
Bunning: I 1000 Break: I B0
LCancel
Settings:
[tem | Y alle

IJzer Sygtem Connection

Idzer Spstern TEST
Izer Spstem RESETH#
User System Ml
CPU Clock

Main Clock[05C1)
Sub Clack[+1)

1

IJzer Swetem Power Source

DISCOMMECT [Dizconnect: CHMO, CHMT)
COMKECT [0.9+)

High

High

Erulator 200 MHz
Ermulator 33.0kHz

Figure 5.17 Extended Monitor Configuration dialog box

This dialog box allows you to select items to be shown in the Extended Monitor window.
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5.6 Using Software Breakpoints

5.6.1 Using Software Breakpoints

In a software break, the instruction code at a specified address is replaced with a BRK instruction, which causes the user
program to stop running by generating a BRK interrupt. In that sense, this is a pre-execution break function.

Up to 4096 breakpoints can be set.

If multiple software breakpoints are set, program execution breaks when it arrives at any of the breakpoints reached.

(1) When stopped at a software breakpoint

When the program you have created is run and arrives at an address you have set as a software breakpoint, the program stops
and the message “Software Break” is displayed on the Debug sheet of the Output window. At this time, the Editor or
Disassembly window is updated, and the position where the program has stopped is marked with an arrow [ =] in the S/W
Breakpoints column.

CAUTION

When a break occurs, the program stops immediately before executing the line or instruction at which the software breakpoint
is set. If Go or Step is selected after the program has stopped at the breakpoint, the program restarts from the line marked with
an arrow.

5.6.2 Adding and Removing Software Breakpoints
Select either of the following ways to add or remove software breakpoints.

- From the Editor or Disassembly window
- From the Breakpoints dialog box (only for removal)
- From the command line
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(1) From the Editor or Disassembly window

1. Check that the Editor or Disassembly window that is currently open shows the position at which you want to set a software

breakpoint.

2. In the S/W Breakpoints column, double-click on the line where you want the program to stop.

=101 x|

:g O0Z144 E@m[i] = a[i]:

&4 DOZ16E for{i=0; 1<10; 144+){
&5 002170 afi] = tmp(9 - 1):
56 )

67 D0Z13E ¥

&5

1] |

Lire: Sourca... | E.| C.| 5.| Sounce |
55 :|
s
s6 002130, [  void Sawple: ichange(long *a)
57 {
56 Long tmp[10] :
59 ine 1
&0 I‘/
61 |00213C ™ For(i=0; i<10; i++) |

Figure 5.18 Editor window

Alternatively, you can select Toggle Breakpoint from the popup menu or press the F9 key.

3. When a software breakpoint is set, a red circle [®] is displayed at the corresponding position in the S/W Breakpoints

column of the Editor or Disassembly window.

=10] x|

Ling Source.. | E.] C) 5. Sowce

55
L6 (002130 - oid Serople::change (long Fa)
57 i

=151 long tmp[l0]:

=1 int 1;

&0

61 |O0213C » for(i=0y i<i0; i+#) |
62 002144 tmp[i] = alil:
63 ¥

64 |00zZ165 Tor (1=0; 1<10; i++){
&5 (002170 a[i] = twmp(8 - i]:
66 ]

67 |002196 T

&8

1 |

Figure 5.19 Editor window

Double-clicking one more time removes the breakpoint.
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5.6.3 Enabling and Disabling Software Breakpoints
Select one of the following ways to enable or disable software breakpoints.

- From the Editor or Disassembly window
- From the Breakpoints dialog box
- From the command line

(1) From the Editor or Disassembly window

1. Place the cursor at the line where a software breakpoint exists and then select Enable/Disable Breakpoint from the popup
menu. Alternatively, press the Ctrl and F9 keys at the same time.

=10l x|

Line Sour.. | E.| C. 5. Source |

; F

g init (struct 3Jample *p sam)

o |F80cz { J

10 |(Faock p_sam->s0 = 0;

11 |(FaabY p_sam->31 = 0;

12 |FEBOED p_sam-rsz2 = 0;

13 |F&105 ] p_sam-»s53 = 0;

14 |F211D p_sam-»s4 = 0;

15 |F8135 p_sam-»>s55 = O; Bookmarks »

16 |FS14D p_sam-»s6 = 0; Templates k
< |

Enable/Disable Breakpoint Ckrl+F2

Figure 5.20 Editor window and popup menu

2. The software breakpoint is alternately enabled or disabled.

=101 x|

Line Sour.. | E| C.| 5| Source |
? 5
] init (struct 3Jample *p sam)
9 |Fa0C2 { J
10 |F20C5 p_samw->=0 = 0;
11 |F80D7 p_sam-»=1 = 0O;
12 |FEOED b sam-»s2 = 0O;
13 |F8105 L p_sam->=3 = 0
13 |F&11D p_samwm->s34 = 0;
15 |F&135 p_samwm->35 = 0;
16 |F&14D p_samw-»s36 = 0; -
<] | | 4

Figure 5.21 Editor window
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(2) From the Breakpoints dialog box

1. Select Source Breakpoints from the Edit menu to bring up the Breakpoints dialog box. In this dialog box, you can alternately
enable, disable, or remove a currently set breakpoint.

X

Breakpoints 21

]9

Cancel

Edit Code

Bemove

LHREE

Remowve Al

Figure 5.22 Breakpoints dialog box
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5.7 Using Events

5.7.1 Using Events

An event refers to a combination of phenomena that occur during program execution.

The E100 emulator permits you to use an event you have set as a condition for the break, trace or performance-analysis
function.

Events can be set at up to 16 points at the same time.

These 16 points can be placed as desired.

Events you create can be registered for reuse at a later time.

(1) Types of events

Events are of the following types.

Table 5.9 Event types list

Instruction fetch The emulator detects that the CPU has executed the instruction at the specified address.
Detection is in the cycle of execution by the CPU rather than the cycle of prefetching by
the instruction queue.

Data access The emulator detects access under a specified condition to a specified address or
specified address range.

Interrupt The emulator detects interrupt generation or return from an interrupt handler.

Trigger input The emulator detects a signal fed in from the input cable for external trigger signals being

in a specified state.

(2) Event combinations

The following types of combination can be specified for two or more events.

Table 5.10 Types of event combination

OR The condition is met when any one of the specified events occurs.

AND (cumulative) The condition is met when all of the specified events occur regardless of the timing.
AND (simultaneous) The condition is met when all of the specified events occur at the same time.
Subroutine The condition is met when a specified event occurs within a specified address range.
Sequential The condition is met when the specified events occur in a specified order.

State transitions ;jl’iI;Z rca?rrn]dition is met when the events occur in an order specified in the state transition

5.7.2 Adding Events
Select one of the following ways to add events.

- Create a new event
- Add by dragging and dropping from another window
- Add from the command line
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(1) Creating a new event

[Creating an event in the Hardware Break, Trace conditions, or Performance Analysis Conditions dialog box]

1. Click on the Add button or double-click on the line where the new event is to be added.

Hardware Break

—Event:

Event | T.] Descriptions | co... | Ta.. | comment |

Add,.. Delete | Enatile | Disatle |

Figure 5.23 Hardware Break dialog box

2. The Event dialog box shown below will be displayed. In this dialog box, set the details of the event condition and then click
on the OK button.

T
Cancn]| o and Tk 0 | Commer | Crsbtion [CoR R THNTD| connet |
Evenft by [In-s-:n.-:limn’b:n:h d 1 Counb{1-255) -
Condition s=ttings l—
Seddrmss condtion |5Mif-bd~'ah“.-lj-: ;I
[ TeskiD
Stack; | CO0000 - End; | 00000 -
I Speciy af unction name | = Gl vain
Fi= naml:l '

e [ ] cae meo [ o | cemd |
Figure 5.24 Event dialog box

3. An event will be added at the specified position.

Hardware Break  OR I

Event:

Event | T.I Descriptions Counk | TaskID | Comment

F  [Address] _main

Figure 5.25 Hardware Break dialog box

4. If you create an event that would make the total number of events exceed 16, an error message is displayed. In this case, the
event you have added is invalid.
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[Adding an event from the Registered Events dialog box]

1. Click on the Add button in the Registered Events dialog box.

i
Events
Type | Descriptions | count | Taskio | comment
1 | =
Dupicate ' Add... ] il | [elete .f-.II|
Save... | Load... | Help Close
o

Figure 5.26 Registered Events dialog box

2. The Event dialog box shown below will be displayed. Set details of the event condition in this dialog box. Enter a comment
if any is necessary. Then click on the OK button.

CE— x x4
Condition | Count and Task 56 | Comment | Condtion | Count and Tagk B Comment |
Evenk bype [Instruction fatch =l Comiment; |mein function
—Condition sethings
Ackress condkion |Spefied value (=) =l
F‘ fdd | Eie Eeet o e et
gut:[ man =) [ ek [0 =] B
[T Spacfy a funckion name
Fhm:l d |-'I"‘.'\<"-":...I
Function narne: | E|
I pep [ e ] cemn
Figure 5.27 Event dialog box
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3. The event is added to the list of registered events.

il

Events

Type I Dascripticns

| count | Taskio | comment

F

1|

[Address] _main -

- maan Funckion

| (o

Save... ] Load... |

i) -:al.'e[ Add... I [Felebe | Del&tenll|

Help I Cloze I
g

Figure 5.28 Registered Events dialog box

(2) Adding an event from the Event column of the Editor window

[Adding a hardware breakpoint]

1. Select HW Break Point from the popup menu opened by double-clicking or right clicking in the Event column of the Editor

window.
This sets fetching from the corresponding address as the condition for a hardware breakpoint, i.e an instruction fetch

condition.

Eel@

Line Sour., | E. Cf 5. Souce
14 old main(vold)
15 F8ZDC {
16 |Fszpc| , vhile {(1){
17 |FBZEOD cutorial (]
18 FB2E3 '\ Break Point
19 |FEZES Trace Femk
20
21 moid tutorial (void)
22 |FBZEG {
23 long a[10]
24 long j3:
25 int ir
26 atruct Sample far *p sSam;
4| |
<h sote 3 Tulnale |

Figure 5.29 Editor window
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2. If the number of events currently set allows room for another, the event you have added from the Editor window is added as
an OR condition. If there is no room, an error message is displayed.

CAUTION

If you are editing the contents of the Hardware Break dialog box, you cannot set a hardware breakpoint from the Event column
of the Editor window.

Hardware Break OR l

—Event:
Exvent | Type | Descriptions | Counk | TaskID | Comiment
FEE - (addess] Fezeo = 5

Figure 5.30 Hardware Break dialog box

[Adding a trace point]

1. Double-click or right click in the Event column of the Editor window then select Trace Point from the popup menu.
This sets fetching from the corresponding address as the condition for a trace point, i.e an instruction fetch condition.
Double-click on the instruction fetch event in the Event column of the Editor window to delete it.

CAUTION
Trace points cannot be set in the Event column of the Editor window in the following cases.

- The contents of the Trace conditions dialog box are being edited.

- The selected trace mode is Fill until stop or Fill until full.
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(3) Adding events by dragging and dropping

[Dragging and dropping a variable or function name in the Editor window]

1. By dragging and dropping a variable name into the Event column, you can set access to that variable as an event to be

detected, i.e. a data-access condition.

At this time, the size of the variable is automatically set as a condition of the data access event.

Only global or static variables taking up 1, 2, or 4 bytes can be registered for event detection. Static variables in functions

cannot be registered.

2. By dragging and dropping a function name into the Event column, you can set instruction fetching from the address where

that function starts as an event to be detected.

I Hardware Break *

Hardwere Bresk, R
- Ewenk:

| Evant

| T..| Descriptions

Ling Sowr..  E. CJ 5. Sowce
25 L
26
27 (
£8 Fa1pBO
£9
30 int i, 9, k.
31
32 |raiBe (3 E:
33 |F31E9 while| gap > 0 ){
a4 |Fal1cz for( k=0; kg
35 |FA1CF for{ i=k+(

Figure 5.31 Editor window and Hardware Break dialog box

[Dragging and dropping an address range in the Memory window]

F o [Bddress] $sort
[Address] Q060 [Size] WORD. ..

| Coant | Taskin | Earnme

Select an address range in the Memory window and drag and drop it into the Event column. In this way, you can set access to

an address in the selected address range as a data access event to be detected, i.e. a data access condition.

[Dragging and dropping a label in the Label window]

You can set fetching from the label as an event to be detected, i.e. an instruction fetch condition.
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5.7.3 Removing Events
The following ways of removing events are available.

[Deleting an event from the Hardware Break, Trace conditions, or Performance Analysis Conditions dialog box]

1. To remove one point, select the line you want to remove in the Event list and then click on the Delete button (or use the
keys Ctrl + Del instead of clicking on the button).
The selected event will be removed from the Event list.

Hardware Break ©OR |

—Event:

Event | T-I Descriptions | Cu:uuntl TaskID | armmerkt |
_F [Address] _start

F  [Address] _initsct
F [Address] _exit - -

Add... ' Delete | Enable | Disable |

Figure 5.32 Hardware Break dialog box

2. To remove multiple events, hold down the Shift or the Ctrl key while you select lines you want to remove in the Event list
and then click on the Delete button (or use the keys Ctrl + Del instead of clicking on the button).
The selected events will be removed from the Event list.

Hardware Break <R |

—Event:

Event | T.I Descripkions | Cu:uuntl TaskiD | Carment |

Add... I Delete | Enable | Dizable |

Figure 5.33 Hardware Break dialog box
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[Deleting an event from the Registered Events dialog box]

To remove one point, select the line you want to remove in the Registered Events dialog box and then click on the Delete
button (or use the keys Ctrl + Del instead of clicking on the button).

The selected event will be removed from the list of registered events.

To delete all events, click on the Delete All button.

M Reqistered Events - O] x|

Events
Twpe | Descripkions Count | TaskID | Comment
F [Address] _PowerOh_, ..
F [Address] _main - -
F [Address] tukariali - -
F

[address] Sample:sisor,.. - -

1| | |

Duplicate | add. .. Delete Delete All
Save, ., | Load, .. | Help I Close I
p

Figure 5.34 Registered Events dialog box

REJ10J1827-0300 Rev.3.00 Page 112 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

5.7.4 Registering Events

“Registering an event” refers to placing an event in the list of registered events. A registered event can be reused at a later time.
Select one of the following ways to register an event. Up to 256 events can be registered.

(1) Registering events

[Creating an event in the Event dialog box]

1. Open the Comment page of the Event dialog box and select the “Add this event to the list” checkbox. Then click on the
OK button.

x

Condition I Count and Task ID Comment I

Comment: | BreakPoint

Iv iadd this event ko the list

Help | Ok I Zancel

Figure 5.35 Event dialog box

2. The event is added at the specified position and registered in the Registered Events dialog box at the same time.

Hardware Break OR | I Fogistered Events * _ -10] x|
—Event: Evants

Ewanit | T.I Descriphons | Counk [ TasklD [ Commeant [ . F [D:EBNT:DDDJ N ::amtnt

FEDE F  [address] 00000 s : EreakPaint -

Figure 5.36 Hardware Break dialog box and Registered Events dialog box
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[Registering an event by dragging and dropping]

An event you have created can be registered in the Registered Events dialog box by dragging and dropping it into the list.

Hardware Braak  OF ] Bl R egisterad Events * . =101 x|
—Event: Evants
Event | T.] Descriptions | counk [ Taskin | comment [ T;-:e | [D:EE:?fuum I '_'_“"l"‘ I T@ I :::_mtnt |
EETM &  [sddress] caooo g g BreakPoint ”

Figure 5.37 Hardware Break dialog box and Registered Events dialog box

[Registering an event in the Registered Events dialog box]

Click on the Add button to create an event. Any event you create here is added to the Registered Events dialog box.

EN Registered Events =10 x|

Events
Tvpe | Descriptions | _ount | TaskID | Carment

« _ |+

Duplicate add. .. [Delete | melete Al |
Save... | Load... | Help | Close |
A

Figure 5.38 Registered Events dialog box

(2) Attaching comments

An explanatory comment for the event can be attached. Check the Registered Events dialog box to see the registered events
and comments.
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5.7.5 Creating Events for Each Instance of Usage or Reusing Events

The following two approaches are available for setting events in the Hardware Break, Trace conditions, or Performance
Analysis Conditions dialog box.

One is to create events in the dialog box each time they are to be used. The other is to choose a condition from the Registered
Events dialog box and drag and drop it into the Event list in the Hardware Break, Trace conditions, or Performance Analysis
Conditions dialog box.

Here, we refer to the former as creating events per usage and the latter as reusing events.

[Creating events per usage]

Select this method if you intend to use a specific condition only once. The event you have created is used without ever being
registered.

Once the event is no longer in use (i.e., it has been changed or deleted), its setting is nonexistent.

Any event created by a simple operation such as double-clicking in the Event column of the Editor window constitutes an
event created per usage.

[Reusing events]

Any event registered in the Registered Events dialog box can be reused by dragging and dropping it into the Event list in the
Hardware Break, Trace conditions, or Performance Analysis Conditions dialog box.

|
Hardware Break SR | Il Registered Events =10 x]|
Ewenk: Events
e I T I 5 o I R I e I = ; Type I Descripkions I Cournk I TaskiD | Comment
iy LEE | B TP SSLSAES Sy F [Address]Ono0Onn - i EreakPoint
F [Address] 000000 s : BreakPaint

Figure 5.39 Reusing an event

(1) Dragging and dropping an event into multiple dialog boxes

An event in the Registered Events dialog box can be dragged and dropped into multiple dialog boxes.
If a condition of an event is altered after the event has been dragged and dropped, the alteration is not reflected in the setting of
the original event in the Registered Events dialog box.

(2) Registering duplicates in the Registered Events dialog box

Even duplicate events that have the same conditions can be registered in the Registered Events dialog box.

REJ10J1827-0300 Rev.3.00 Page 115 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

5.7.6  Activating Events

To activate the settings for events that you have created, click on the Apply button. Settings you make do not become effective
until you click on the Apply button.

[*] after the title on the title bar of the Hardware Break, Trace conditions, or Performance Analysis Conditions dialog box
indicates that some setting is being edited. While you are editing an event, you cannot change the settings via the Event
column of the Editor window or the command line.

=T

Hardware Break OR I

Event:
Evert | T..| Bescriptions | courk | TaskiD | Comment |
[M|Evdl  F [Address] _main = main Function

Add... I Delete | Enable ] Dissble |

Eventused 1 Free 15 Detail Ragisbaradavmts...l
save.. | Losd.. | Help [prlr Close |
N e

Figure 5.40 Activating the settings
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5.8 Setting Hardware Break Conditions

5.8.1 Setting Hardware Break Conditions
A hardware break causes the user program to stop running a specified number of cycles after a specific event or phenomenon
is detected (i.e., a hardware breakpoint is encountered). Up to 16 events can be specified as hardware breakpoint conditions.

5.8.2 Setting Hardware Breakpoints
(1) Setting Hardware Breakpoints

For a hardware breakpoint, you can set an OR condition, other conditions (AND (cumulative), AND (simultaneous),
subroutine, sequential or state transitions) and detection of exceptional events.

For each hardware breakpoint, you can specify all or only one from among the OR condition, other conditions, and detection
of exceptional events.

Program execution

\
[ OR condition | >
Other conditions
AND (cumulative)
AND (simultaneous) -> Hardware breakpoint
encountered
Subroutine
Sequential
State transitions
| Exceptional event | ->
\ } Delay value
Break
Figure 5.41 A hardware break in outline
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(2) Setting an OR condition

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.

To disable the OR condition, deselect the checkbox to the left of “OR condition.”

If you add an event by double-clicking in the Editor window while the OR condition is disabled, the OR condition is
automatically enabled.

When the OR condition is re-enabled, the previous event settings on the OR page (with their checkboxes being selected) are
restored.

However, if re-enabling the OR condition would bring the total number of events to more than 16, the events are restored with
their checkboxes not selected (disabled) on the OR page.

condition and combination setking
—v OR condition:

Eventinuse: 0  Detai |

I Other conditions:

IP.ND{P.l:l:umuIatil:un]I j

Event in use ; 0 Lrekail |

1 Exception:

Taotal : O Ewent

Delayloyclel —

Exceptional P '
events AIDEtall ’7|—D

Figure 5.42 Hardware Break dialog box

Table 5.11 OR condition

Type Description
OR condition A breakpoint is encountered when any of the specified events occurs.
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(3) Setting other conditions

You can select one from among five available choices: AND (cumulative), AND (simultaneous), Subroutine, Sequential and
State transitions. To set any condition, select the checkbox to the left of “Other conditions.” Other conditions are disabled by
default (the checkbox to the left of “Other conditions” is not selected). Cumulative AND is listed as “AND(Accumulation)” in

the dialog box.

Hardware Break. |DR I AMDCACcumUlation) I

condition and combination setking

—¥ OR condition:

Eventinuse: 0

Cretail |

Event inuse : O

IP.ND(P.ccumuIatinn]l j

Drekail |

Taotal : O Ewent

1 Exception:
. Delayloyclel —
Exceptional I [ '
events De_talll ’7| ]
Figure 5.43 Hardware Break dialog box
Table 5.12 Other conditions
Type Description

AND (cumulative)

A breakpoint is encountered when all of the specified events have occurred regardless of
their timing and order.

AND (simultaneous)

A breakpoint is encountered when all of the specified events occur at the same time.

Subroutine A breakpoint is encountered when a specified event occurs within a specified address range
(subroutine or function).
Sequential 6 steps (forward direction) + reset point

A breakpoint is encountered when the specified events occur in a specified order.

State transitions

3 steps, 9 paths + reset point
A breakpoint is encountered when the specified events occur in a specified order.

The events shown in the list for each condition can be deleted by the keys Ctrl + Del.

CAUTION

When a time-out condition is set in State transitions (Hardware break point) dialog box, the time to make transition from a set
state to another then back to the original set state must be 10 us or more. Transition time of less than 10 ps will result in an
incorrect timeout detection.
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(4) Detection of exceptional events
Specify whether you want detection of the following exceptional events to be used as a breakpoint.

- Violation of access protection

- Reading from a non-initialized memory area
- Stack access violation

- Performance-measurement overflow

- Realtime profile overflow

- Trace memory overflow

- Task stack access violation

- OS dispatch

(5) Specifying a delay value

If this checkbox is selected, program execution breaks the specified number of bus cycles after the breakpoint is encountered.
The delay value is specifiable in the range from 0 to 65,535 (default = 0).

5.8.3 Saving/Loading Hardware Break Settings

(1) Saving hardware break settings

Click on the Save button of the Hardware Break dialog box. The Save dialog box will be displayed.
Specify the name of the file where you want the break settings to be saved. The file-name extension is “.hev”. If this is omitted,
the extension “.hev” is automatically appended.

(2) Loading hardware break settings

Click on the Load button of the Hardware Break dialog box. The Load dialog box will be displayed. Specify the name of the
file you want to load.

When you load a file, the previous hardware break settings are discarded and the new settings appear in the dialog box.

Click on the Apply button of the Hardware Break dialog box to activate the new hardware break settings you have loaded.
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5.9 Viewing Trace Information

5.9.1 Viewing Trace Information

Tracing means the acquisition of bus information per cycle and storage of this information in trace memory during user
program execution. You can use tracing to track the flow of application execution or to search for and examine the points
where problems arise.

The E100 emulator allows acquisition of up to 4-M bus cycles.

When program execution stops (due to an exception break, forced stop or breakpoint), the contents of trace memory at the time
the program has stopped are displayed as the result of tracing, even if no trace points have been encountered yet.

5.9.2 Acquiring Trace Information

In cases where no trace acquisition conditions are set, the default behavior of the E100 emulator is to acquire information on
all bus cycles unconditionally (trace mode = Fill until stop).

In “fill until stop” mode, the emulator starts trace acquisition as soon as the user program starts running. When the user
program stops, the emulator stops tracing.

The acquired trace information is displayed in the Trace window.

I E}
wvplFaxznd F54) 5aaa |
[Fiange: -D0OLE045, 0O0D0000 Fie: [Cyds: -DI0OCORG [Gddress: DOZLAD Time! 00:00:00.100.782.300 |
cyele | Tobel | Addreas | Dot | BOE | Size | B | puT | Stetua | Teo0 | IRl | BOSAce | Debng | BV | ELe | Timescesmp |himza.ma.ul=]
~0NDANNI1E OOZ1A0 01000 16%  WORD R i FETCH . . - n ] 0onnannnnannonnan - 00:00:00. 100,782,310
-000a001s 0DZ1la0 0000 16h  WORD - 1 DAt e = L} 1] 000DJ0000J000000 - 00;00:00, 100,730,700
00000014 PFEFEC 000D 16k LORF WORD R o] DAT i} D 0000300003000000 000000, 100,799,020
-00030013 FPEFEE  000R 16k LORE WORD R 1] DAT -+ a D 0000d00003000000 - 000000, 100.207 . 460
~00D3001E OO21K2  EDTE 18k WORD R i FETCH - i ] (000300003000000 — 00:00:00. 100,815,840
-0ooaanll ODZ1k4 5470 R a FETCH = 0 ] annooannngaanonig - 0O0:00:00. 100,324,220
=00030010 oDZiad 000D - 1 DAT = i} i) 0000300003000000 - 00;00:00, 100,524,320
-000aoo0e FFEF70 000D R 1] DAT i} L 000D300003000030 o0: D 8
-~00DI0008 FEEETY 0024 b ] AT s = ] b 0000000000000 - oo:
~000aa0nT FFEF74  OOFF (] i AT e = 0 0 0000000000003~ oo:
-000J0006 FFEF76  EODE R a DAT . + il O a000300003000030 - an; D
=000000s 0Dzins  cBCd R o] FETCH i} o 000030000J000000 00:00:00, 100,374,300
-00030004 PPEF 000D R 1] DAt = L1} D 000D300003000000 - 00:00:00, 100,222 .70
~00DI0003 FEEETA  10BD R i] AT - ] | 0000300003000030 - 00 00:00. 100, 391040
-0nogaong FPEFTE  OOODD = 1 DAt T o e] 000000000a0000oa - 0D:00:00,100,599.410
-000Ja00L ooidsd 57D R a FETCH - a o Q0003a0003aa00I0 - 00;00:00, 100,599, 510
QoCda00n 0D10m2 A=k b o] FETCH 0 i) 000D300003000000 - 00:00:00, 100,299,570 5
Figure 5.44 Trace window
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The following items are shown in the Trace window (in bus display mode).

Table 5.13 Items shown in the Trace window

Column Description

Cycle Number of the cycle within trace memory. By default, the number of the last cycle to have been acquired
is 0, and earlier cycles are assigned progressively lower numbers in sequence, i.e. -1, -2, etc. If a delay
count is set, the cycle on which the trace stop condition is met is numbered 0 and the cycles that were
executed until the program actually stopped (cycles during a delay period) are assigned progressively
larger numbers +1, +2, etc. in sequence up to the last cycle to be acquired.

Label Label corresponding to the address (displayed only when a label has been set)
Address Address on the address bus
Data Data on the data bus (in hexadecimal)
BUS Data bus width indicated as "8b" when the bus is 8 bits wide, or "16b" when 16 bits wide.
Size Unit of access (byte, word, or longword)
R/W Data bus state, indicated as “R” for reading, “W” for writing, or “—” for no access
RWT Whether the bus cycle is valid or not. The value “0” indicates a valid bus cycle. The Address, Data and
BIU information is valid when RWT is “0”.

Status Operating state of the target MCU.

Display form Description

DTC Access by DTC operation

MSCI Access by MSCI operation

FETCH Instruction fetch by CPU operation

STANDBY CPU is in the standby mode

SLEEP CPU is in the sleep mode

DAT Data access by CPU operation
IMDO States of interrupt mask bits of the condition code register in interrupt control mode 0.

Display form Description

Bit CCR |
. 0
[ 1

- The entry under IMDO is "-" if IMD2 values are being displayed.

IMD2 Interrupt mask levels of the extend register in interrupt control mode 2.

Value Description

Bit EXT 11 Bit EXT 10

0 0 0

1 0 1

2 1 0

3 1 1

- The entry under IMD2 is "-" if IMDO values are being displayed.
BUSACC 0 indicates that the emulator has taken over the MCU bus while the user program was running. The

emulator takes over the MCU bus when access to memory is attempted by a debugger operation.
Note: Execution of the user program is temporarily stopped during such access to memory.

DEBUG 0 indicates that the emulator has taken over the MCU bus while the user program was running. The
emulator takes over the MCU bus when access to memory is attempted by a debugger operation.
Note: Execution of the user program is temporarily stopped during such access to memory.

EV If an event occurred, the number of the event.
To show the EV column, you need to select Event number on the Option page of the Trace conditions
dialog box opened by choosing Acquisition from the popup menu of the Trace window.
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Column Description

TID Task ID (when the RTOS is in use)

Task IDs are shown in the form “task ID (task entry label)”, such as 1 (_Taskl). To show the Task ID
column, you need to select Task ID on the Option page of the Trace conditions dialog box opened by
choosing Acquisition from the popup menu of the Trace window.

EXT Signal fed in from the external trigger cable; “1” and “0” indicate the signal being at the high and low
levels, respectively.

To show the EXT column, you need to select External trigger on the Option page of the Trace conditions
dialog box opened by choosing Acquisition from the popup menu of the Trace window.

ELC Name of the module requested by the event link controller to start up.

TimeStamp Time elapsed since the target program has started.

Each time the user program starts running, timestamping starts from 0.

Note: After the counter has overflowed, the times displayed will not be correct. The maximum timestamp
value is 3 hours 03 minutes 15 seconds.

Columns of the Trace window can be hidden if you do not require them. To hide a column, right-click in the header column
and select the column you want to hide from the popup menu.

5.9.3 Setting Conditions for Trace Information Acquisition

Since the size of the trace buffer is limited, the oldest trace data is overwritten with new data after the buffer has become full.
You can set trace conditions to restrict the acquired trace information to that which is useful, thus more effectively using the
trace buffer.

To set trace conditions, use the Trace conditions dialog box that is displayed when you choose Acquisition from the popup
menu of the Trace window.

(1) Selecting the trace mode
Start by selecting the trace mode.

Trace | Cpkion |

Blop
Trace Maode: y " Fill unkil skop j

ill until skop

v i —
r— o cans pre Fill until Ful
Event in U3 5
T an.-.a.—"l valar Fill around TP
= | other 7

o
"[ f T 'I' Repeat fill until stop

IF'.ND{F'.CEL T+ |L JI-_ "

] ]' Repeat Fill unkil Full
Event in use T oo I

Figure 5.45 Trace conditions dialog box

(2) Setting trace points

If you have selected Fill around TP, Repeat fill until stop or Repeat fill until full, you need to set a trace point.
For trace points, you can specify conditions using events and/or the detection of specific exceptional events.
For Fill around TP, you can also specify a delay value.
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(3) Selecting Capture or Do not capture

If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify Capture or Do not capture in the
Record condition group box.

¥ | step execution is recorded

I WEV] _WEv]_ Between bwo events j Drekail |

Event inuse ; O

Figure 5.46 Record condition group box

You can specify events so as to extract only the required portions or to eliminate non-required portions of the trace information.

(4) Recording step execution

If the selected trace mode is Fill until stop, you can record step execution. To record step execution, select the Step execution
is recorded checkbox in the Record condition group box.

~Record condition:
@ gl  Capture  Donot capture ¥ Step execution is recorded

Eventinuse : 0

Figure 5.47 Recording step execution

The recordable modes of step execution are Step In, Step Over and Step Out.

(5) Selecting the type of trace information to be acquired

Use the Option page of the Trace conditions dialog box to select the type of trace information to be stored in the trace memory.
By default, ‘Event number’ is selected as the type of trace information.
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5.9.4 Selecting the Trace Mode
(1) Selecting the trace mode

The following five trace modes are available.

Table 5.14 Trace modes

Trace mode Description
Fill until stop Trace acquisition continues until the program stops running.
Fill until full Trace acquisition stops when the trace memory becomes
full.
Fill around TP Trace acquisition stops a specified number of cycles after a

trace point is encountered. A delay value can be specified in
the range up to the maximum value of trace capacity.

Repeat fill until stop For each trace point encountered in program execution,
information for a total of 512 cycles* before and after the
point is acquired, and acquisition continues in the same way
until the program stops running.

Repeat fill until full For each trace point encountered in program execution,
information for a total of 512 cycles* before and after the
point is acquired, and acquisition continues in the same way
until the trace memory is full.

CAUTION
*Recording is for 512-cycles units, consisting of the lines for the cycle at the trace point, for the 255 cycles before that point,
and for the 256 cycles after that point.

Execution start

trace pointis
encountered

trace pointis
encountered

trace paointis
encauntered

Execution stop

Figure 5.48 Differences between the trace modes
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Specifiable conditions vary with the trace mode, as summarized in the tables below.

1. Fill until stop
The trace memory can hold up to 4-M bus cycles. When the buffer becomes full, the oldest data among the acquired trace
information are overwritten with new data. The emulator continues acquiring trace information in this way until the
program is stopped.

Table 5.15 Specifiable conditions: Fill until stop

Trace point Delay Specifying capture/do not Recording of step
capture execution
- - Possible Possible
2. Fill until full

Once the trace memory of the emulator overflows during trace acquisition, the emulator stops acquiring trace information.

Table 5.16 Specifiable conditions: Fill until full

Trace point Delay Specifying capture/do not Recording of step
capture execution
- - Possible -

3. Fill around TP

Trace acquisition is halted a specified number of cycles after a trace point is encountered. In this mode, the user program
continues running and only trace acquisition is halted. Sophisticated conditions can be set using a maximum of 16 event
points. The delay value can be chosen as 0-M, 1-M, 2-M, 3-M or 4-M cycles.

Table 5.17 Specifiable conditions: Fill around TP

Trace point Delay Specifying capture/do not Recording of step
capture execution
Possible Possible Possible -

4. Repeat fill until stop
For each time trace point encountered, information for a total of 512 cycles before and after that point is acquired, and
acquisition continues in the same way until the program stops running. Acquisition continues until it is halted by a break or
forced stop. The positions where trace points have been encountered can be checked in the Trace window.

Table 5.18 Specifiable conditions: Repeat fill until stop

Trace point Delay Specifying capture/do not Recording of step
capture execution
Possible - - -
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5. Repeat fill until full
For each time trace point encountered, information for a total of 512 cycles before and after that point is acquired.
Acquisition continues in the same way until the trace memory overflows, at which time acquisition is halted. The positions
where trace points have been encountered can be checked in the Trace window.

Table 5.19 Specifiable conditions: Repeat fill until full

Trace point Delay Specifying capture/do not Recording of step
capture execution
Possible - - -
CAUTION

If trace points are encountered in consecutive cycles in the repeat fill until stop or repeat fill until full mode, the yellow
highlight that indicates a trace point only appears for the trace point in the first of the cycles.

5.9.5 Setting Trace Points
(1) Setting trace points

For trace points, you can set an OR condition, other conditions (AND (cumulative), AND (simultaneous), subroutine,
sequential or state transitions) and detection of exceptional events.
You can specify all or only one of the OR condition, other conditions and detection of exceptional events at a time.

Trace acquisition

2

| OR condition | ->

Other conditions
AND (cumulative)

AND (simultaneous) -> Trace point encountered
Subroutine

Sequential
State transitions

| Exceptional event | ->

J } Delay value
Trace acquisition halted
Figure 5.49 A trace point in outline
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(2) OR condition

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.
When the OR condition is re-enabled, the previous event settings on the OR page (with their checkboxes being selected) are

restored.

However, if re-enabling the OR condition would bring the total number of events to more than 16, the events are restored with
their checkboxes not selected (disabled) on the OR page.

Trace ]DR | optian |

Trace Mode: | — 1 T - Fill around TP j
condition and combination setting
¥ R condition:

Eventinuse: 0  Detal |

I Other conditlors; ———

|:nr:r L Bccumudation) LJ i

Eventinuse: 0 Detall |

™ Excephion:

Tokal : 0 Ewvent
—Delaviowclel ——

Exceptional e (|
ovents _Detail | oM =

—Record condikion:

+ al  Capture ¢ Danok capbure I™ Stepexecitlon s recorded

Event inuse ; 0

Figure 5.50 Trace conditions dialog box

Table 5.20 OR condition

Type

Description

OR condition

A trace point is encountered when any of the specified events occurs.
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(3) Other conditions

You can select one from among five available choices: AND (cumulative), AND (simultaneous), Subroutine, Sequential and
State transitions. To set any condition, select the checkbox to the left of “Other conditions.”

Other conditions are disabled by default (the checkbox to the left of “Other conditions” is not selected). Cumulative AND is
listed as “AND(Accumulation)” in the dialog box.

Trace ] AND{Accumulation) ] Coption l

Trace r'-'lluda:l T T Fill around TP j

condition and combination setting
= OR condition:
Evertinuse: 0 Dkl |

—¥ Cther condbions; ———

[ano{accumuation) = |

__[aND{Smultaneous) J |
Subraukine Taokal : 0 Ewent
Sequential _ —Delay(owle):
Skake fransitions | |-=--=-=m--t
events =] o &
—Record condion:
&+ al  Capture © Danokcaphure T Stepexecution s recorded

Event Imuse : 0

Figure 5.51 Trace conditions dialog box

Table 5.21 Other conditions
Type Description

AND (cumulative) A trace point is encountered when all of the specified events have occurred, regardless of the
timing.

AND (simultaneous) A trace point is encountered when all of the specified events occur at the same time.

Subroutine A trace point is encountered when a specified event occurs within a specified address range
(subroutine or function).

Sequential 6 steps (forward direction) + reset point
A trace point is encountered when the specified events occur in a specified order.

State transitions 3 steps, 9 paths + reset point
A trace point is encountered when the specified events occur in a specified order.

CAUTION
When a time-out condition is set in State transitions (Trace) dialog box, the time to make transition from a set state to another

then back to the original set state must be 10 ps or more. Transition time of less than 10 ps will result in an incorrect timeout
detection.
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(4) Detection of exceptional events
Specify whether you want detection of the following exceptional events to be used as a trace point.

- Violation of access protection

- Reading from a non-initialized memory area
- Stack access violation

- Performance-measurement overflow

- Realtime profile overflow

- Task stack access violation

- OS dispatch

(5) Specifying a delay value

If this checkbox is selected, tracing stops the specified number of bus cycles after the trace point is encountered.
The delay value is selectable as 0-M, 1-M, 2-M, 3-M or 4-M bus cycles (default: 0OM).
Select the desired value from the Delay drop-down list box.

Figure 5.52 Selecting a delay value
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5.9.6  Setting Extraction or Elimination Conditions

If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify a condition for capturing or not
capturing information.

You can specify events so as to extract only the required portions or to eliminate non-required portions of the trace information.

(1) Extraction and elimination conditions

The following types of condition are available.

Table 5.22 Extraction and elimination conditions

Type Description

Extraction BNy E]_ Between two events Trace information is extracted from the cycle in which the

event set as [Start event] occurs to the cycle preceding the
event set as [End event] (information is not acquired for the
cycle where [End event] occurs).

N PR ST Duration of an event Trace information is extracted over the cycles
corresponding to occurrence of the specified event.
Y Duration of an event Trace information is extracted over the cycles
occurring in a corresponding to occurrence of the specified event within
subroutine the specified address range (subroutine or function).
net Instruction accessing Information is extracted for instructions that access
specific data specified data.
Elimination BN yE]_ Between two events Trace information is eliminated from the cycle in which the

event set as [Start event] occurs to the cycle preceding the
event set as [End event] (information is not acquired for the
cycle where [End event] occurs).

N PR =T Duration of an event Trace information is eliminated over the cycles
corresponding to occurrence of the specified event.
e Duration of an event Trace information is eliminated over the cycles
occurring in a corresponding to occurrence of the specified event within
subroutine the specified address range (subroutine or function).

Select the desired condition from the list box that is displayed when you select Capture or Do not capture in the Record
condition group box of the Trace conditions dialog box.

Record condition:
" Al & Lapturet © Do not capture ¥ | step execution is recorded

I WEV] _WEv]_ Between bwo events j Drekail |

Event inuse ; O

Figure 5.53 Record condition group box

Then click on the Detail button. The Event dialog box will appear.
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CAUTION

When you specify conditions for extraction or elimination, you cannot select DIS (disassembly mode) or SRC (source mode)

from Display Mode in the popup menu of the Trace window.

When you specify a data-access event as a condition for extraction or elimination, be sure to specify MCU bus as the access

type.

Candition IC:::unt and Task ID I Cormrment I

Event bype IData ACCess j

—Zondition setkings

—ACCess bype
i Mnemu:uniu: lewel  |LORS j

[¥#] cru
DTC

- Address condition ISpEEIFIEd value (=]

Skart: E End: I I E

]

| Data condition ISpeclﬂed walue (=)

Waluel: I Yaluez: I
Mask,
’7|- Enabled Masking value: I e—

[}

Readfrite |Read,|'Write j

x|

Help | K I

Zancel

Figure 5.54 Event dialog box
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5.9.7 Selecting the Type of Trace Information to be Acquired
Select the type of trace information to be stored in the trace memory. Make this selection on the Option page of the Trace
conditions dialog box.

I Trace condtions =101

Trace | Option |

—aefecting the type of brace information
= Event number

" TaskID

(" Extemal ipger

Evenk used 0 Freef6 Datail.. Registered events...
save.. | Load.. | ep | eeoly [ close |

-

Figure 5.55 Trace conditions dialog box

Select which signal you want to acquire from three choices available: Event number, Task 1D or External trigger. By default,
Event number is selected.

CAUTION
If you want to view the history of tracing information on a realtime OS program, select Task ID.
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5.9.8 Viewing Trace Results

To check trace results, open the Trace window. Trace results can be shown in one of the following display modes: bus,
disassembly, source, or mixed. The display can be switched by changing the selection of Display Mode in the popup menu of
the Trace window.

(1) Bus Display Mode
In the popup menu, select Display Mode -> BUS. Bus information is displayed for all traced cycles (this is the default display
mode).
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Figure 5.56 Trace window

(2) Disassembly Display Mode
From the popup menu, choose Display Mode -> DIS. This mode shows a disassembly of the machine-language instructions
that have been executed.
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Figure 5.57 Trace window
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(3) Source Display Mode
From the popup menu, choose Display Mode -> SRC. This mode shows the flow of execution of the source program.
You can check the flow of execution by stepping forwards and backwards through the source code from the current trace cycle.
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Figure 5.58 Source mode screen

(4) Mixed Display Modes

Two or all of the basic modes can be selected at the same time, providing mixed displays of bus, disassembly, and source
information.

After choosing Display Mode -> BUS from the popup menu, select Display Mode -> DIS. This produces a mixed display of
bus and disassembly modes.

In the same way, you can produce mixed displays of bus—source, disassembly—source, or bus—disassembly—source.

To revert to bus mode after viewing a bus—disassembly mixed display, reselect Display Mode —> DIS from the popup menu.
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Figure 5.59 Trace window
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5.9.9 Filtering Trace Information

Use the filtering facility to extract only the records you need from the acquired trace information. This facility is achieved by
software filtering of the trace information that has been acquired by hardware.

Unlike “Capture/Do not Capture”, where the conditions must be set before getting the trace information, the filter settings can
be changed any number of times. This makes it easy to extract required information, significantly facilitating data analysis.
Filtering does not affect the trace memory, so that its contents remain intact.

Filtering is available when the selected trace mode is Fill until stop, Fill until full or Fill around TP and the selected display
mode is bus or disassembly.

(1) Auto-filtering
To use the filtering facility, choose Auto Filter from the popup menu of the Trace window. When Auto Filter is turned on, each

of the columns in the Trace window is marked with an auto-filter arrow [j].

By simply clicking on the arrows [j] and selecting desired conditions from the drop-down lists, you can filter the records to

get those that meet the conditions. Selecting Option in the drop-down list brings up the Option dialog box. In this dialog box,
you can set detailed conditions.

Items such as Address and Data do not have a manageably small fixed set of items, so the only entry in the drop-down list for
these columns is Option... Selecting All returns the window to the non-filtered state.
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Figure 5.60 Trace window

If you switch the display mode to disassembly or source after filtering records in bus mode, Auto Filter is deselected. Similarly,
if you switch the display mode to bus or source after filtering records in disassembly mode, Auto Filter is deselected.
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If you have specified multiple items in an Option dialog box, these items constitute an OR condition for use in filtering.

2l xi
CIMSC] j
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[]STANDEY r

™ Exclusion of the specified condition
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Figure 5.61 Option dialog box
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5.9.10 Searching for Trace Records

You can search the acquired trace information for a specific trace record.

To search for trace records, use the Find dialog box. Open this by choosing Find -> Find from the popup menu of the Trace

window or clicking on the Find toolbar button |
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Figure 5.62 Find dialog box

In the Combination column, select the checkboxes for the items of trace information for which you want to set up criteria.

The criteria that correspond to the currently selected items appears in the Find Item column. Select the required criteria.

If you have checked more than one item in the Combination column, set criteria for each of them. The items you have set are
used as an AND condition.

The criteria you have set are shown in Find Setting Contents.

After setting the criteria, click the Find Previous or Find Next button to start a search. Searching then proceeds forwards or
backwards through the trace records from the line you have clicked in the Trace window (the line highlighted in blue).

When a matching trace record is found, the corresponding line is highlighted in the Trace window. If no matching trace records
are found, a message dialog box is displayed.

When an instance of the trace record was successfully found, choose Find Previous or Find Next from the popup menu. This
initiates a search for the next instance of the trace record.
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(1) Search history

The search conditions that have been used are recorded in the History column and are retained throughout a session of the
High-performance Embedded Workshop.

If you want to perform a search again, choose the corresponding line from the history and click on the Add button to initiate a
new search for trace information with the same condition.

Up to the last 10 searches are retained in the search history.

(2) OR search

You can perform a search with two or more search conditions combined in an OR condition.

To set an OR condition, begin by setting the first condition (shown on the first line in the Find Setting Contents column) and
then click on the New button.

Then enter the second condition. At this time, the second condition is added as a second line in the Find Setting Contents
column.

In this case, the search is for lines satisfying the logical OR of the conditions on the first and second lines in the Find Setting
Contents column.

Up to 16 conditions (16 lines) can be set.

CAUTION
Conditions set on the same line of the Find Setting Contents column are treated as an AND condition.

5.9.11 Saving Trace Information in Files

To save trace information in a file, choose File -> Save from the popup menu or click on the Save toolbar button |l = ]. The

trace information displayed in the Trace window is saved in a binary or text format.

(1) Saving in the binary format

To save trace information in the binary format, choose “Trace Data File: Memory Image (*.rtt)” in the Save As Type list box
of the dialog box that is displayed when you choose File -> Save from the popup menu.

When information is saved in the binary format, information for all cycles is saved. This type of file can be loaded back into
the Trace window.

(2) Saving in the text format

To save trace information in the text format, choose “Text Files: Save Only (*.txt)” in the Save As Type list box of the dialog
box that is displayed when you choose File -> Save from the popup menu.

When information is saved in the text format, saving of information for a range of cycles can be specified. This type of file can
only be saved and cannot be loaded back into the Trace window.
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5.9.12 Loading Trace Information from Files

To load trace information from a file, choose File -> Load from the popup menu or click on the Load toolbar button [l = .
Specify a trace information file that was saved in the binary format. The current results of tracing are overwritten.

Before loading a file saved in the binary format, switch to the trace mode in which the saved trace information was acquired.
This switching should be performed in the Trace conditions dialog box that is displayed when you choose Acquisition from the
popup menu of the Trace window.

If the current trace mode differs from that in which the saved information was acquired, an error occurs. Trace information
files saved in the text format cannot be loaded back into the Trace window.

5.9.13 Temporarily Stopping Trace Acquisition
To temporarily stop the acquisition of trace information during user program execution, choose Trace -> Stop from the popup

menu of the Trace window or click on the Stop toolbar button [L=1].

Trace acquisition will be stopped, with the trace display updated. Use this function when you only want to stop acquisition and
check the trace information but not to stop program execution.

5.9.14 Restarting Trace Acquisition
If you want to restart trace acquisition after it has temporarily been stopped during user program execution, choose Trace ->

Restart from the popup menu of the Trace window or click on the Restart toolbar button [l v ].

5.9.15 Switching the Timestamp Display
The display of timestamps in the Trace window can be switched to absolute time, differential time or relative time. In the
initial state, the timestamps are displayed in absolute time.

(1) Absolute time

Choose Time -> Absolute Time from the popup menu or click on the Absolute Time toolbar button [a ]. The displayed

timestamps will be displayed in absolute time since the program started running.

(2) Differential time

(]

Choose Time -> Differences from the popup menu or click on the Differences toolbar button [==1]. Each displayed timestamp

is the difference in time from the preceding cycle.

(3) Relative time

Choose Time -> Relative Time from the popup menu or click on the Relative Time toolbar button [a ]. The displayed

timestamps are times relative to the time of a specified cycle.
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5.9.16 Viewing the History of Function Execution
To view the history of function execution extracted from the acquired trace information, choose Function Execution History ->

i3}

Function Execution History from the popup menu or click on the Function Execution History toolbar button [l

An upper pane will be opened in the Trace window (the pane is blank by default).
When you choose Analyze Execution History from the popup menu or click on the Analyze Execution History toolbar button

[ iz ], the emulator starts analyzing the history of execution history from the end of the results of tracing. The results of

analysis are displayed in a tree structure.
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Figure 5.63 Trace window

The lower pane of the window shows results of tracing from the cycle in which the function selected in the upper pane was
called.
Results in the lower pane can be displayed in disassembly, source, or a mixed mode.

CAUTION
If extraction or elimination conditions are specified, the history of function execution cannot be displayed.
If the “repeat fill until stop’ or “repeat fill until full’ mode is selected, the history of function execution cannot be displayed.
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5.9.17 Viewing the History of Task Execution

The history of task execution can only be displayed when you are debugging a realtime OS program.

Furthermore, to view the history of task execution, you need to select Task ID on the Option page of the Trace conditions
dialog box that is displayed when you choose Acquisition from the popup menu of the Trace window.

To show the history of function execution extracted from the acquired trace information, choose Show Function Execution

i3}

History from the popup menu or click on the Show Function Execution History toolbar button ||

The upper pane of the window will be opened (the pane is blank by default).

When you choose Analyze Execution History from the popup menu that is displayed when you right-click in the upper pane or
Al

In the history of task execution, note that function calls from within tasks are not displayed in a tree structure. Only the order in
which the functions were executed is displayed.

click on the Analyze Execution History toolbar button |l ], the emulator shows the history of task execution.
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Figure 5.64 Trace window

The lower pane of the window shows results of tracing from the cycle in which the task selected in the upper pane was called.
The lower pane of the window can show trace results in disassembly, source, or a mixed mode.

CAUTION
If extraction or elimination conditions are specified, the history of task execution cannot be displayed.
If the “repeat fill until stop’ or ‘repeat fill until full’ mode is selected, the history of task execution cannot be displayed.

REJ10J1827-0300 Rev.3.00 Page 142 of 231
Jul 16, 2010 RENESAS



ROE420000MCUOQ0 User’s Manual

5. Debugging Functions

5.10 Measuring Performance

5.10.1 Measuring Performance
The performance measurement facility of the emulator is capable of measuring the maximum, minimum, average and total
execution times and the number of passes for each of up to eight specified sections of the user program, and shows ratios of
time relative to the overall execution time (Go—Break) as percentages and graphically.
Since this facility uses the emulator’s performance measurement circuit to measure the execution time, it does not impede

execution of the user program.
Performance measurement conditions cannot be manipulated during program execution.

5.10.2 Viewing the Results of Performance Measurement
Results of measurement are displayed in the Performance Analysis window.
To open the Performance Analysis window, choose Performance —> Performance Analysis from the View menu or

click on the Performance Analysis toolbar button |i

E]

Performance dnsiysi
2% |w B §

F|

1  Emnable
Enable=
Enakble
bimable
Disables
Diasble
Dimabl=
Dizable

R T O

Hnl_can.dltlun__Run Cime (him:a.ma. ..

00:00:01.254.536.130
00:00:01.982.471.980
o0:00:01.254,556.150

.. Skabiatic | Max (him:as.m2.us. 0] |_H.1.nih:1n:s.ws.ua.ns:|

a5 N 00:00:00.268, 311,700 00:00:00, 227,113, 400
715 00:00:00.514.026.900 00:00:00.472.836.250
‘iSE_ 00:00:00.268,311.700 O0:00:00,227.113, 400
0=
o
ox I
0
o5 I

_avetageih:m:s.ws.ua.nsbl

00:00:00.250.911.230
00:00:00.4585.617.270
00:00:00.250.911.230

Figure 5.65 Performance Analysis window

The Performance Analysis window shows the ratios of execution time per condition you have set for the most recent execution
of the program as percentages and graphically.

Any unnecessary columns in this window can be hidden.
To hide any column, right-click in the header column and select the column you want to hide from the popup menu.
To view any hidden column, reselect that column from the popup menu again.
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The contents displayed in this window are listed below.

Table 5.23 Columns and contents

Column Description
No Numbers from 1-8 that are assigned to the measurement sections set up in the Performance
Analysis Conditions dialog box.
Click Settings on the popup menu to open the Performance Analysis Conditions dialog box.
Condition The entry is “Enable” when a measurement condition is set in the Performance Analysis
Conditions dialog box.
Otherwise, the entry is “Disable”.

Run time Cumulative execution time. This is the cumulative total of measured execution times.
(h:m:s.ms.us.ns)

Count Shows the number of times measurement for the section has proceeded.

Statistic Shows the ratio of the cumulative execution time relative to the Go—Break execution time.

[Ratio calculation formula]
(Cumulative execution time / Go—Break cumulative execution time) * 100

Max (h:m:s.ms.us.ns) Maximum execution time per measurement performed
Min (h:m:s.ms.us.ns) Minimum execution time per measurement performed
Average (h:m:s.ms.us.ns) Average execution time per measurement performed

5.10.3 Setting Performance Measurement Conditions

In the Performance Analysis window, select the line of a section number to use for the condition and choose Set from the
popup menu. The Performance Analysis Conditions dialog box will be displayed.

W Performance Anabysis Conditions - -Il:llﬂ
2] s ] ¢+ | s s 7] 8|
Registered events..,
Cundltian:| Bebween bwo evenks j
~Detsils:
-~ Start event:[OR]
Evert | T.] Descriptions | court | Taskip | com | Add.. |
FER 7 [addesslnotooooo 1 . Deleke |
Enable |
4] ] _bJ Disable
~End event:[OR]
Event | T.] Descriptions | coure | Taskio | con | add... |
FEEE 7 [addess] 00000-0... 1 - Deleke |
Enable |
1| | LI Disahle I
Evert used 2 Free 14 Debai!...| Tirne unik: | 10ns -

SEVE, .. | Load... | Help | Apaly | Close |

g

Figure 5.66 Performance Analysis Conditions dialog box
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(1) Setting measurement conditions

The measurement mode can be selected from among the four choices listed in Table 5.24. Select one measurement mode for
one section. Use events to specify the beginning and end of a section. The value of Count is fixed to 1. The event count is

always 1, even if you have attempted to specify some other value.

Table 5.24 Measurement modes

IESN | [Disabled]

Measurement is disabled.

REV]_[Ev]_ | [Between two events]

—3Skart event:[OR]

Event | T.I Descripkions | Zounk | TaskID | Comr | &dd. ., I
F [Address]not 00000 1 - pelete |
Emable |
4| | _PI Disable |
—End event:[OR]
Event | T.) Descriptions | count | Taskio | can | Add. .. I
RUER F  [address] 00000 -0... 1 - Delete

Enatle

1 | | _PI Dizable

HA

Figure 5.67 Between two events

Measurement is performed between the start event and the end event.
Specifically, the time execution takes and number of passes through the
range between the start event and the end event are measured. The
measurement of time starts when the start event occurs and is suspended
when the end event occurs. The number of passes through the section is
incremented by one each time the pair of the start event and end event for the
specified range occur.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

LBl y[EV]

[Period of an event]

Event:

Event | T.I Descripkions | Zounk | TaskID | Zaon fdd, .,
FIENEN F  [Address]o0001 -F... 1 - Delete
| | 2~

Figure 5.68 Period of an event

Measurement is performed during the event.

Namely, the period between occurrences of the event the number of times it
occurs are measured. The time from one occurrence of the event to the next
is measured as one instance. The number of times is incremented by one
each time the event occurs.

Event: Only one event point can be set.
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Table 5.25 Measurement modes (continued)
[Evy [Interrupt-disabled range between two events]
—Skark event:[OR]

Event | T.I Ciescriptions | o, | Ta... | Cormm | Add... I
[l F [address]outside 0., 1 - Delete |

Enable |
1| | ¥ [Disable |

—End event:[CR]

Event | T.I Descripkions | L a P | Ta... | Comm |
HEEE F [addressloooon-F... 1 - Delete |

Enable |
4| | ﬂ Disable |

Figure 5.69 Interrupt-disabled range between two events

Measurement is of ranges over which interrupts are disabled from the start
event to the end event.

Specifically, the intervals over which interrupts are disabled and number of
times interrupts are disabled within the range specified by Start event and
End event are measured. The measurement of time starts when interrupts are
disabled and is suspended when interrupts are re-enabled. The number of
times is incremented by one each time interrupts are disabled.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

[CAUTION]

To measure the execution time of a function (maximum, minimum or average execution time of a function), use Between two
events.

Specify fetching from the first address of the function as the start event and fetching from the exit point of the function (point
corresponding to the line containing the function’s return statement) as the end event. If there is more than one exit point, set a
fetch condition that covers each of them as the end event.

(2) Selecting the unit of measurement

This setting applies in common to all 8 sections. The following units of measurement are available:
10 ns (default), 20 ns, 40 ns, 80 ns, 160 ns, 1.6 ps
The maximum measurement time varies with the unit of measurement you set.

5.10.4 Starting Performance Measurement

When the user program is run, performance measurement is automatically started according to the conditions set on
performance measurement.

When the user program is halted, the results of measurement are displayed in the Performance Analysis window.

When execution of the user program is halted and then restarted without changing the conditions of measurement, the newly
measured times are added to the previous values.

To perform the measurements afresh, clear the results of measurement before running the program.
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5.10.5 Clearing Performance Measurement Conditions

Select the measurement condition you want to clear in the Performance Analysis window and then choose Set from the popup
menu to display the Performance Analysis Conditions dialog box. In the Performance Analysis Conditions dialog box, disable
the condition you want to clear.

1 | 2 | = s+ | s | s | 7] 8 |
Registered events. .. |

e E

|—Detalls: |

Condition: (disabled)

Figure 5.70 Performance Analysis Conditions dialog box

5.10.6 Clearing Results of Performance Measurement

In the Performance Analysis window, select the section corresponding to the results you want to clear and then choose Clear
Data from the popup menu. The results of measurement for the selected section will be cleared. To clear all results of
measurement, choose Clear All Data from the popup menu.

5.10.7 Maximum Time of Performance Measurement
(1) Maximum measurement time

The timer used for performance measurement is comprised of a 40-bit counter.

The maximum measurement time varies with selected unit of measurement.

To select the unit of measurement, use the Time unit list box of the Performance Analysis Conditions dialog box.
The maximum measurable times for the respective units are listed in the table below.

Table 5.26 Maximum measurable times

Resolution Maximum measurable time
10 ns Approx. 3 hours, 03 minutes, 15 seconds
20 ns Approx. 6 hours, 06 minutes, 30 seconds
40 ns Approx. 12 hours, 13 minutes, 00 seconds
80 ns Approx. 24 hours, 26 minutes, 00 seconds
160 ns Approx. 48 hours, 52 minutes, 01 seconds
1.6 us Approx. 488 hours, 40 minutes, 18 seconds

CAUTION

Note that results of performance measurement carry an error equal to +1 times the resolution (e.g. 20 ns when the resolution
is 20 ns).

(2) Maximum measured number of passes

Numbers of passes through sections are measured by a 32-bit counter. Measuring up to 4,294,967,295 passes is thus possible.
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5.11 Measuring Code Coverage

5.11.1 Measuring Code Coverage

Code coverage refers to measures of the condition of a program in terms of ‘digestion’ by tests, i.e., the degree of thoroughness
of tests of the software code (and the paths within it).

Information on instruction execution is displayed for the C/C++ and assembly-language levels.

This function collects information on instruction execution without causing execution of the program to break. Therefore,
measuring code coverage does not affect the realtime characteristic of user-program execution.

The results of coverage are updated when a break is encountered.

The E100 emulator supports CO (instruction) coverage.

Table 5.27 Code coverage definition
| CO: Instruction coverage | All statements within the code are executed at least once.

The E100 emulator comes with up to 2 Mbytes of code-coverage memory for CO level coverage.
With the initial settings, code-coverage memory is automatically allocated to addresses in the ROM area.

5.11.2 Opening the Code Coverage Window

Choose Code -> Code Coverage from the View menu or click on the Code Coverage toolbar button [l

The Code Coverage window is initially empty.
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)
op | W[k X |y

Addres= Range |¢EI Coverage |

Executed | Address | Assewbler | Source

o I b i\Mdrls: Range ﬁﬁqum f

Figure 5.71 Code Coverage window

(1) Measurement method

The Code Coverage window has two sheets.

Table 5.28 Sheets of the Code Coverage window

Sheet Description
Address Range Measurement is performed on any address range.
Source Measurement is performed on a specified source file

The respective sheets permit registration of multiple ranges.
Up to two instances of the Code Coverage window can be open at the same time.

5.11.3 Allocating Code Coverage Memory (Hardware Resource)
(1) Memory allocation

Before code coverage can be measured, code-coverage memory must be assigned to the target address range. Coverage data
can only be obtained from an address range to which memory has been allocated.

To allocate code coverage memory, use the Allocation of Code Coverage Memory dialog box.

To open this dialog box, select [Hardware Settings...] from the popup menu of the Code Coverage window.
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Allocation of Code Coverage Memory El
Allacation of Coverages Memory:
Address | Block | Add.
00000 - 1FFFF 1
EODOD - FFFFF 2
LClear
All Clear
Drefault
Help (] 4 Cancel

Figure 5.72 Allocation of Code Coverage Memory dialog box

You can specify a number of blocks from 1 to 8 (for a total of up to 2 Mbytes) each beginning on a 256-Kbyte boundary as
areas for code coverage measurement.

The blocks may be contiguous or non-contiguous.

With the initial settings, the coverage memory is automatically allocated to addresses in the ROM areas.

noooon

040000

Area where coverage can
07FFFF be measured

240000 | Area where coverage can
be measured

27FFFF

Faoooo
Area where coverage can

FC0000 be measured

Area where coverage can
FFFFFF| e measured

Figure 5.73 Schematic view of coverage memory allocation
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(2) Changing memory allocation

When the allocation of coverage memory is changed, the coverage data acquired from the target address ranges prior to the
change is retrieved from coverage memory into a dedicated coverage buffer.

noooon
Buffer for

coverage 040000

07FFFF

Area where coverage can
be measured

(2} Data acguisition

240000

4"lllllllllllllllllll

Area where coverage can
be measured

27FFFF

Faooon

FCooon

Area where coverage can
be measured

FFFFFF

Area where coverage can
be measured

Figure 5.74 Schematic view of a change in coverage memory allocation

(1) Allocation change

Acquired coverage information is accumulated in the coverage buffer until it is cleared by the user. However, coverage
information is not updated for areas to which coverage memory is not allocated.
The coverage information shown in the Code Coverage window includes the information from the contents of the coverage

buffer.
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5.11.4 Code Coverage in an Address Range
The Address Range sheet shows the code-coverage information (CO coverage) acquired by the emulator from a user-specified

address range.

Multiple address ranges can be registered.
An address range larger than 2 Mbytes or even an area to which no coverage memory has been allocated can be specified.
However, when coverage memory has not been allocated to an area, coverage information on that area is not updated.

Avreas for which coverage information is not updated are grayed-out.
An example display is shown below.

x
Address Range |CEI Coverage |
001036 - 002050 15. 24%.
002050 - 00Z0EC 25, DD%__
Executed | Address Iﬁsseﬂnler | Source I .:I
1 001076  SUB.W ... for( i=0; i<l0; d... —
1 a01o078 CMP.W ...
1 oo1o0%e EGE .
1 DO107E J2R . 9 = rand();
1 oo1082 EXT3.L...
1 oo10s84 MOV.L ...
1 001088 MOV.L ... ifi(3 < 0y
1 ooi1o0ss EGE .
_ 001084  NEG.L ... 3= -4;
0oi0ge MOV.L ... alil = §; -

.4 I P]IIHIMI!I'ISS Range I'I‘SQIJDQ f

Figure 5.75 Code Coverage window (address specification)

The Code Coverage window is vertically divided in two by the splitter.

The upper pane shows the address ranges to be measured, and the degree of CO coverage.

Table 5.29 Contents of the upper pane of the Code Coverage window

[Address Range]

Address range for which coverage is measured

[CO Coverage]

CO coverage as a percentage and graph

The lower pane shows a detailed (assembly-language level) view of the address range selected in the upper pane.

Table 5.30 Contents of the lower pane of the Code Coverage window

[Executed] 1: The instruction was executed.

0: The instruction was not executed.
[Address] Address of the instruction
[Assembler] Disassembled program
[Source] C/C++ or assembly source program
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The acquired coverage information is accumulated in memory until the user clears it.

Acquired coverage information is accumulated in memory until it is cleared by the user.

When you double click on an assembler instruction in the Address Range sheet, the corresponding source code is shown in the
Editor window.

Be aware that the source code will not be displayed in the cases listed below.

- Assource file that corresponds to the assembler line does not exist.

- No source line corresponds to the assembler line.

- Where no debugging information was included, such as when the assembler line is for a library.

5.11.5 Code Coverage in a Source File

The Source sheet shows the code-coverage information (CO coverage) acquired by the emulator from a user-specified source
file.

Multiple source files can be registered.

A source file larger than 2 Mbytes or even an area to which no coverage memory has been allocated can be specified.
However, when coverage memory has not been allocated for a portion of the code, coverage information on that area is not
updated.

Address lines where coverage information is not updated are grayed-out.

An example display is shown below.

E|
% ||z w K M 4
File I Function I C0 Coverage |
sork.cpp Sample: :Sanple () 1|:||:t.|:|l:|5_

sort.cpp Samvple: :sort(long *) oo, 0z < [
sorkt.cpp Sample: ichange (long *)  55.22+

Executed | Address Iisserd:uler Source I:I
1 00Z19E  SUB.W ... for (i=0; i<10; is4) |
1 00Z1a0 CME.W ...
1 00z 1a4 EGE
002146  MOV.L ... ali] = twp[9 ...

00z 1a8 MOV.W ...
00z1ax EXT3.L...

.4 I Pr‘l Addrez: Range hs'-ll.l'ﬂll"l

Figure 5.76 Code Coverage window (source file specification):

The Code Coverage window is vertically divided in two by the splitter.
The upper pane shows the address ranges to be measured (file and function names) and CO coverage.

Table 5.31 Contents shown in the upper pane of the Code Coverage window

[File] File name
[Function] Function name
[CO Coverage] CO0 coverage as a percentage and graph
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The lower pane shows a detailed (assembly-language level) view of the address range selected in the upper pane.

Table 5.32 Contents of the lower pane of the Code Coverage window

[Executed] 1: The instruction was executed.

0: The instruction was not executed.
[Address] Address of the instruction
[Assembler] Disassembled program
[Source] C/C++ or assembly source program

The acquired coverage information is accumulated in memory until it is cleared by the user.

5.11.6 Showing Percentages and Graphs

After the program has stopped, right-click in the upper pane of the Code Coverage window and choose Percentage from the
popup menu. The emulator will start calculating CO (instruction) coverage for each address range.

When the calculation is completed, coverage information is displayed in the upper pane as percentages and graphs.

4
% ||zt w X a4
Address Range |¢EI Coverage |
001036 - 002050
002050 - 0DZOEC FECCBOLSCA
Percentage Auto Caloulake
&dd Fange. ..
Edi Range...
[elete Range
Code Coverage N K|
% |2 < M f
Address Range ](‘,EI Coversoe I

] 15. 245N
00z050 - oozoee  §5. 00+ Y

Figure 5.77 Percentages Shown in the Code Coverage window

If you have selected [Percentage Auto Calculate] in the popup menu, the emulator calculates the CO coverage of the
selected address ranges and displays the result every time there is a break in user program execution.
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CAUTION

While [Percentage Auto Calculate] is active, stepping may take more time because the emulator calculates the coverage every
time there is a break in user program execution. The larger the areas specified for coverage measurement, the longer the
calculation of percentages takes. In cases where the speed of debugging must be given priority, deselect [Percentage Auto
Calculate].

5.11.7 Sorting Coverage Data
Clicking on a header column in the upper pane of the Code Coverage window allows the coverage data to be sorted.
(1) Clicking on the File column

The data can be sorted by file name. Lines for the same file are sorted by function name.
Example:

File Function  CO Coverage

filel.cpp funcl  40% mmmm
filel.cpp func2  10% m

filel.cpp func3  80% memmmmmm
filel.cpp funcd  70% mummmmm
file2.cpp funcl  20% mm

file2.cpp func2  60% mmmmmm
file2.cpp func3  90% emmEEEEEm
file3.cpp funcl 0%

file3.cpp func2  30% mmm
file3.cppfunc3  10% m

(2) Clicking on the C0O Coverage column

The data can be sorted by coverage rate.

Clicking on the column once sorts the values into descending order. Clicking on the column a second time sorts the values into
ascending order.

Example:

File Function  CO Coverage

file2.cpp func3  90% wmmEmEmEm
filel.cpp func3  80% memmmmmm
filel.cpp funcd  70% mummmmm
file2.cpp func2  60% mmmmmm
filel.cpp funcl  40% mmmm
file3.cpp func2  30% mmm
file2.cpp funcl  20% mm

filel.cpp func2  10% m
file3.cppfunc3  10% m

file3.cpp funcl 0%
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(3) Clicking on the CO Coverage and File columns, in that order

The data for each file is sorted by coverage rate in descending order.
Example:
File Function  CO Coverage

filel.cpp func3  80% mummmmmm
filel.cpp func4  70% mmmmmmm
filel.cpp funcl  40% mmmm
filel.cpp func2  10% m
file2.cppfuncd  90% wmmEmEmEm
file2.cpp func2  60% mmEmmm
file2.cpp funcl  20% mm

file3.cpp func2  30% mmm
file3.cppfunc3  10% m

file3.cpp funcl 0%

5.11.8 Searching for Nonexecuted Lines

Search for nonexecuted lines in a selected address range or function. When you click on the Find toolbar button [l

Find dialog box shown below appears.

Find 2 x|
Cancel |

Find '/hat:

Figure 5.78 Find dialog box

The following three search options are available.

Table 5.33 Search options

Unexecuted Line | Instructions not executed yet

[
Clicking on the Find Next button |l H ] starts a search.

When a matching instruction is found, the corresponding line is highlighted.

When no matching instructions are found, a message is displayed.

)

], the
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5.11.9 Clearing Code Coverage Information
(1) Clearing the code coverage information for a specified range

Selecting Clear Coverage Range from the popup menu opens the Clear Address Range dialog box.

Clear Address Range il EI

Start Address: IEIEIEEI?E j
End Address: [DDCTTE = Cancel |

Figure 5.79 Clear Address Range dialog box

Enter the addresses where the range to be cleared starts and ends. Clicking on the OK button then clears the coverage
information for the selected range.

(2) Clearing all of the code coverage information

Selecting Clear the Entire Coverage from the popup menu clears all of the code coverage information.

5.11.10 Updating Coverage Information

Selecting Refresh from the popup menu updates the contents of the Code Coverage window.

If Lock Refresh has been selected, the information is not automatically updated when program execution breaks. To view the
latest information, therefore, you must manually select updating.

5.11.11 Preventing Updates to Coverage Information
Selecting Lock Refresh from the popup menu prevents updates to the Code Coverage window while the execution of the user
program is stopped.
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5.11.12 Saving the Code Coverage Information in a File
You can save the code coverage information for the currently selected sheet in a file.
Selecting Save Data from the popup menu opens the Save Coverage Data dialog box.

: Daka - Address Ranges llﬁl
Eile narne: F

I LI Browze. . | Cancel |

¥ Alwaps save to this file when saving the session

Figure 5.80 Save Coverage Data dialog box

Enter the name of the file where you want the information to be saved.
If the file-name extension is omitted, “.cov” will automatically be appended as the extension.
If you specify an existing file name, that file will be overwritten.

5.11.13 Loading Code Coverage Information from a File
You can load code-coverage information files.
Selecting Load Data from the popup menu opens the Load Coverage Data dialog box.

Load Coverage Data 2l x|

Load taods | File Name | Offset | dd

Eemove

flmse U E

i

fdmve Down

[T Clear coverage RéAM befare loading

[ Always load theze files when loading the session

k. LCancel |

Figure 5.81 Load Coverage Data dialog box
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Clicking on the Add button opens the Add Coverage Files dialog box shown below.

Add Coverage Files _?IEI
File Mame:
I [ 3 | Browse,.. |
Diffzet:
{0<000000
Coverage Data Load Maode
’75' Ovenrite " Merge

Ok LCancel |

Figure 5.82 Add Coverage Files dialog box

Use this dialog box to specify the coverage information file you want to load. You can also specify a mode of loading and
offset for each file you load.

The only file-name extension allowed is “.cov”. An error message will appear if any other extension is entered.

The files you add will be listed in the Load Coverage Data dialog box. The files will be loaded in the order in which they are
listed. If necessary, use the Move Up or Move Down button to change the order.

CAUTION
If the coverage information file you’re loading is of the source-file type, you cannot specify an offset.

5.11.14 Modes of Loading for Coverage Information Files
Two modes of loading are available for coverage information files. They are schematically depicted below.

(1) When “Overwrite” has been selected

Coverage memory
[Before loading]  [After loading)

Coverage file

O 2000 O 2000 O 2000
. | The coverage memory is ovenwritten with
1] the data of the loaded coverange file.
Ox2FFF Ox2FFF Ox2FFF

Figure 5.83 Schematic view of the overwrite mode
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(2) When “Merge” has been selected

COvErage memary
[Before loading]  [After loading)

Coverage file
2000 052000 02000 (1) Existing data iz read.
*(1} """"" (2 The data of the coverage file is
." merged with the existing data.
0x2FFF 0x2FFF D:2FFF
i : (3 The merged data is written to
the coverade memory.
o,
......... »
&)

Figure 5.84 Schematic of the merge mode

(3) Example of application of the merge mode

COvErSHE MEMOry

Test A TestB Test C [after loading in the merge mode)
COvErage COvErage — COvErage
file file file
:. ........ [Examme]
o Az the result of test
P A B, and C, the C0
coverage is 79%.

Figure 5.85 Schematic view of a merge-mode application

[Procedure]

(1) Open the Load Coverage Data dialog box.
To begin with, select the “Clear coverage RAM before loading” checkbox.
(2) In the merge mode, add the coverage file for test A.
(3) In the merge mode, add the coverage file for test B.
(4) In the merge mode, add the coverage file for test C.
(5) Click on the OK button.

You have now finished merging three files.
By re-calculating the percentages in the Code Coverage window, you can view the coverage (as percentages) of the tests as a
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whole.
Furthermore, you can save the merged data in a single file and manage the data accordingly.

5.11.15 Displaying Code Coverage Information in the Editor Window

When the Editor window is open in the source mode, the results of coverage are displayed in the Code Coverage column.
Rows of the Code Coverage column that correspond to source lines where the instructions have been executed are highlighted.
If the user changes any setting related to coverage information in the Code Coverage window, the contents of the
corresponding Code Coverage column will also be updated.

S =TE
Bl
Line Sour.. | Event| C.| 5. Source |

71 roid tutorial (void) EI

Zz2 |FBzZDZ i

23 lang af[10] :

24 long J:

25 int i:

26 struct Sawmple far *p sam:

27

28 |F82D5 p_samw= malloc(sizect (struct Sample)]:

29 |FGZES init{p sam):

30

31 |F8ZFS for( i=0; i<10; i++ ){

32 |F&300 j = randl():

33 |F&30cC if(y < 034

34 |FE311 B i = -3:

35 }

36 |F8314 ali]l] = 3: b

37 }

38 |F8330 Zortial;

39 |F8337 change (&) ;

40

41 |F333E b_samw—>s0=a[0] ;

42 |F834E b _sam->sl=al[l]: -
1| | v

Figure 5.86 Example of code coverage results
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5.12 Measuring Data Coverage

5.12.1 Measuring Data Coverage

The code coverage, data coverage and realtime profiling functions of the E100 emulator are mutually exclusive.

To use the data coverage function, choose Data coverage in the Switching function section on the System page of the
Configuration properties dialog box.

Data coverage indicates the kinds of access to data areas. The emulator is capable of acquiring information on access per byte
without causing program execution to break. Therefore, the realtime characteristic of user-program execution will not be
affected.

The coverage results are updated upon a break.

The E100 emulator comes with 512 Kbytes of data coverage memory.
With the initial settings, the data coverage memory is automatically allocated to addresses in the ROM and Data Flash areas.

5.12.2 Opening the Data Coverage Window

E].

Choose Code -> Data Coverage from the View menu or click on the Data Coverage toolbar button |i

The Data Coverage window is initially empty.

DataCoverage 5
o% | 8 [ | =t X \

Range | Access Rate I

Address I Lakel | Ares | Data

mﬁddress Range .f{. Section }". Task Stack j‘

Figure 5.87 Data Coverage window

REJ10J1827-0300 Rev.3.00 Page 162 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

(1) Measurement method

The Data Coverage window has three sheets.

Table 5.34 Sheets of the Data Coverage window

Sheet Description
Address Range Measurement is performed on any address range.
Section Measurement is performed on a specified section.
Task Stack Measurement is performed for all task stack areas.

The respective sheets permit multiple ranges to be registered.
The Task Stack sheet only supports automatic registration.
Up to three instances of the Data Coverage window can be opened at the same time.

5.12.3 Allocating Data Coverage Memory (Hardware Resource)
(1) Memory allocation

Before data coverage can be measured, data-coverage memory must be assigned to the target address range. Coverage data can
only be obtained from an address range to which memory has been allocated.

To allocate data coverage memory, use the Allocation of Data Coverage Memory dialog box. To open this dialog box, select
[Hardware Settings...] from the popup menu of the Data Coverage window.

Allocation of Data Coverage Memaory x|

Allocation of Coverage Memon:

Address | Block | Add,.. |
00000 - aFFFF 1
10000 - 1FFFF 2
EQOQO0 - EFFFF 3 Clear |
FOO00 - FFFFF 4
Al Clear |
Default |

hep  |[ ok | cancel |

Figure 5.88 Allocation of Data Coverage Memory dialog box

You can specify any number of blocks from 1 to 8 (for a total of up to 512 Kbytes), each beginning on a 64-Kbyte boundary,
as areas for data-coverage measurement.

The blocks may be contiguous or non-contiguous.

With the initial settings, the coverage memory is automatically allocated to addresses in the RAM and Data Flash areas.
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noooon

010000

01FFFF

240000

24FFFF

FEOOOD

FFOO00

FFFFFF

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
he measured

Figure 5.89 Schematic view of data coverage memory allocation

(2) Changing memory allocation

When the allocation of coverage memory is changed, the coverage data acquired from the target address ranges prior to the
change is retrieved from coverage memory into a dedicated coverage buffer.

Buffer for
coverage

nooonn

oaona

01FFFF

Area where coverage can
be measured

(2} Data acguisition

240000

—

Area where coverage can
be measured

24FFFF

FEOOOD

Area where coverage can
be measured

FFOO00

FFFFFF

Area where coverage can
be measured

(1) Allocation change

Figure 5.90 Schematic view of a change in data coverage memory allocation

Acquired coverage information is accumulated in the coverage buffer until it is cleared by the user. However, coverage
information is not updated for areas to which coverage memory is not allocated.
The coverage information shown in the Data Coverage window includes the information from the contents of the coverage

buffer.
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5.12.4 Data Coverage in an Address Range
The E100 emulator is capable of collecting the access information for a user-specified address range and of displaying the
information.

=
% | 8 @ | =t % X \

Range |Acce33 Rate |
FFDFS0 - FFDFFF 1z2. 5040

Address I Label | Area | Lata | :I
FFDFE4 FAM Zc 41 d4 51

FFLFES FAM 76 51 15 1d

FFLFEC BAM 47 bd 54 a7

FFDFFO RAM

FFLFF4 RaT

FFDFF3 RAaT

|« _

mnddress Range .f{. Sectian }-.. Tazk Stack {'

Figure 5.91 Data Coverage window (address specification)

The Data Coverage window is vertically divided in two by the splitter.
The upper pane shows the address ranges to be measured and access rates.

Table 5.35 Contents of the upper pane of the Data Coverage window
[Range] Address range for which coverage is measured
[Access Rate] Access rate as a percentage and graph

The lower pane shows a detailed view of the address range selected in the upper pane.

Table 5.36 Contents shown in the lower pane of the Data Coverage window

[Address] Address value

[Label] Label name

[Area] Memory area (RAM, Data Flash, 10, or Flash ROM).
This column is blank when the area is unused.

[Data] Memory data.
Data that have been accessed are displayed against a purple
background.

Lines for addresses beyond the area to which coverage memory has been allocated are grayed-out. Although any existing
coverage information for such addresses is retained, the coverage information will not be updated by program execution.
Acquired coverage information is accumulated in memory until it is cleared by the user.
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5.12.5 Data Coverage in Sections
The E100 emulator is capable of collecting the access information for a user-specified section and of displaying the
information.

=
% | 8 @ | =t % X \

Section |Access Rate |

FFFFOO - FFFFTF [3) 0.00%

FFFDSA - FFFDAS (R) 1o0. oo
FFFDE0 - FEFDSD (E) 100. 0o

AddressILahEl |Area |Data
FFFDS0 ad  RAM

FFFDE4

FFFDED

4 I }I'-. Address Range ,]H.Sectinn lr'-r.. Tazk Stack {'

Figure 5.92 Data Coverage window (section name specification)

The Data Coverage window is vertically divided in two by the splitter.
The upper pane shows the address ranges (section names) to be measured and access rates.

Table 5.37 Contents of the upper pane of the Data Coverage window
[Section] Address range (section) for which coverage is measured
[Access Rate] Access rate as a percentage and graph

The lower pane shows a detailed view of the address range selected in the upper pane.

Table 5.38 Contents of the lower pane of the Data Coverage window

[Address] Address value

[Label] Label name

[Area] Memory area (RAM, Data Flash, 10, or Flash ROM).
This column is blank when the area is unused.

[Data] Memory data.
Data that have been accessed are displayed against a purple
background.

Lines for addresses beyond the area to which coverage memory has been allocated are grayed-out. Although any existing
coverage information for such addresses is retained, the coverage information will not be updated by program execution.
Acquired coverage information is accumulated in memory until it is cleared by the user.
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5.12.6 Data Coverage in the Task Stack
The E100 emulator is capable of collecting the access information for the task stacks and of displaying the information.
The task stack is automatically registered when a load module that includes an OS has been downloaded.

You cannot add, remove or change any task.
If tasks are changed pursuant to alterations of the user program, for example, the window is automatically updated.

Data Coverage k|

o | B [ | =5 % X

Tazk

| Aocess Rate |

Address I Lakel | Area | Data

4 I }I'-. Address Range ,]H. Sectian }-..Task Stack {r

Figure 5.93 Data Coverage window (task stack specification)

The Data Coverage window is

vertically divided in two by the splitter.

The upper pane shows the automatically registered task stacks and access rates.

Table 5.39 Contents of the up

er pane of the Data Coverage window

[Task]

Task stack (task ID and task entry label)

[Access Rate]

Access rate as a percentage and graph

The lower pane shows a detailed view of the task stack selected in the upper pane.

Table 5.40 Contents of the lower pane of the Data Coverage window

[Address] Address value

[Label] Label name

[Area] Memory area (RAM, Data Flash, 10, or Flash ROM).
This column is blank when the area is unused.

[Data] Memory data.
Data that have been accessed are displayed against a purple
background.
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Lines for addresses beyond the area to which coverage memory has been allocated are grayed-out. Although any existing
coverage information for such addresses is retained, the coverage information will not be updated by program execution.
Acquired coverage information is accumulated in memory until it is cleared by the user.

5.12.7 Clearing Data Coverage Information
(1) Clearing the data coverage information for a specified range

Selecting Clear Coverage Range from the popup menu on the Address Range or Section sheet opens the Clear Coverage Range
dialog box.

21X
Start Address: II:":":IEZ4 j
End é&ddress: IUE” 257 j Carcel |

Figure 5.94 Clear Coverage Range dialog box

Enter the addresses where the range to be cleared starts and ends. Clicking on the OK button then clears the coverage
information for the selected range.

(2) Clearing all of the data coverage information

Selecting Clear the Entire Coverage from the popup menu clears all of the data coverage information.

5.12.8 Updating Coverage Information

Selecting Refresh from the popup menu updates the content of the Data Coverage window.

If Lock Refresh has been selected, the information is not automatically updated when program execution breaks. To view the
latest information, therefore, you must manually select updating.

5.12.9 Preventing Updates to Coverage Information
Selecting Lock Refresh from the popup menu prevents updates to the Data Coverage window while the execution of the user
program is stopped.

REJ10J1827-0300 Rev.3.00 Page 169 of 231
Jul 16, 2010 RENESAS



ROE420000MCUOQ0 User’s Manual

5. Debugging Functions

5.12.10 Saving the Data Coverage Information in a File
You can save the data coverage information for the currently selected sheet in a file.
Selecting Save Data from the popup menu opens the Save Data dialog box.

Save Data - Sections

File M arne;

I Ll Browse... |

Ok

Cancel |

2 x

¥ Always save to this file when saving the session

Figure 5.95 Save Data dialog box

Enter the name of the file where you want the information to be saved. If the file-name extension is omitted, “.cdv” will

automatically be appended as the extension. If you specify an existing file name, that file is overwritten.

5.12.11 Loading Data Coverage Information from a File

You can load data-coverage information files.

Selecting Load Data from the popup menu opens the Load Coverage Data dialog box.

21
Load Mode | File Name | Offset | Add.
Ower-write FICOMFIGDIR) (00000000
Merge W ORESPHAME] (00000000
Merge FICOMFIGHAME] (00000000 Bemaove
Move Up
Move Down
[ Clear coverage Bé&M befare loading
] Cancel |
Figure 5.96 Load Coverage Data dialog box
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Clicking on the Add button opens the Add coverage data file dialog box shown below.

21x]
File M arne;
I | 3 | Brawse... |
Dffzet:
|nxnnnunn
Coverage Data Load Mode
’Vﬁ' Owenarite " Merge
ok LCancel |

Figure 5.97 Add coverage data file dialog box

Use this dialog box to specify the coverage information file you want to load. You can also specify a mode of loading and
offset for each file you load.

The only file-name extension allowed is ".cdv". An error message will appear if any other extension is entered.

The files you add will be listed in the Load Coverage Data dialog box. The files will be loaded in the order in which they are
listed. If necessary, use the Move Up or Move Down button to change the order.
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5.13 Viewing Realtime Profile Information

5.13.1 Viewing Realtime Profile Information

The code coverage, data coverage and realtime profiling functions of the E100 emulator are mutually exclusive.

To use the realtime profiling function, choose Real-time profile in the Switching function section on the System page of the
Configuration properties dialog box.

Realtime profiling refers to the measurement of performance per function or task within an area allocated as a range for
profiling. Realtime profiling will help you find where and how deterioration in the performance of application programs arises.
The process of measurement does not interfere with execution of the user program.

The results of measurement are updated when execution of the program breaks.

(1) Function profiles

Performance of individual functions can be measured.

For a function, the Realtime Profile window shows its name, the address where it starts, its size, the number of calls,
cumulative execution time, the ratio of this to the overall execution time, and the average execution time.

In function profiling by the E100 emulator, execution times for subroutines are not included in the indicated cumulative
execution time.

CAUTION
A function profile is subject to the following limitations:

(a) Areas to be measured

The E100 emulator can acquire profile information on all functions in up to 8 blocks, with each block a 128-Kbyte unit.

The blocks can be contiguous or non-contiguous.

Functions located beyond the boundaries of the blocks are not specifiable. In such cases, the entries for the functions (or tasks)
are grayed-out.

(b) Limit on the number of functions

Measurement of up to 8K — 1 (= 8,191) functions is possible.

A limit of 8K — 1 (= 8,191) applies to the number of functions within the above scope of measurement. Measurement will not
be performed for the functions beyond this limit. In such cases, the names, addresses, and sizes of the excess functions are
grayed-out.

(c) In-line expansion

The functions that have been written for in-line expansion (optimization by the compiler) are not displayed in the Realtime
Profile window.

(d) Recursive functions

Although the execution times of recursive functions can be measured correctly, they are only executed once.
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(e) Relationship between the address where Go was executed and the address of a break within a measurement range, and the
measurable range

i Execution start from function g
g1
/m::l{
k(]
gl
hil;
kid;
1 1 1 1

Fange that can be measured

Figure 5.98 Measurable range

The measurable range will be as follows.

When execution of the program breaks at the location of a black dot [e]: Execution time and number of passes for functions h
and k

When execution of the program breaks at the location of a red dot [e]: Execution time and number of passes for functions h
and k

When execution of the program breaks at the location of a blue dot [e]: Execution time and number of passes for functions h
and k

For the function g, the number of passes and time for the executed portion can be measured.

Even after execution has returned to a function higher in the hierarchy of calls, the number of calls cannot be measured for a
function from which execution of the program started.

(f) Function measurement
Accurate measurement requires that execution of the function remained in progress for at least 100 ns. If this is not the case,
the execution time and number of passes may be incorrect.

(9) Debugging information option

To get the execution time and number of passes for a function, you need to specify the option to output debugging information
for the source file or library that includes the function at the time of compilation. If this option has not been specified,
measurement of the execution time and number of passes for a function will not be possible.

(h) Maximum and minimum execution time
You cannot use the realtime profiling function to measure the maximum and minimum execution times for a function. To
measure the maximum and minimum execution times for a function, use the Performance Analysis window.
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(2) Task profile

Performance of individual tasks can be measured.
For a task, the Realtime Profile window shows its ID, the number of passes, cumulative execution time, the ratio of this to the
overall execution time, and the average execution time.

5.13.2 Selecting a Realtime Profile Measurement Mode

Choose Set Range from the popup menu that is displayed when you right-click in the window.

The Realtime Profile Setting dialog box will be displayed. In the Realtime Profile Mode list box of this dialog box, you can
select “Function Profile” or “Task Profile.”

When the profile mode is changed, all results of measurement are cleared.
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5.13.3 Measuring Function Profiles

The Function Profile mode allows measurement of performance per function.

Realtimeprofile
CHE H#AE

E|

Blnu:kl Function

|Pu:idress ] Size | l::nuntl Time [him:a.ma. us. 03l | Jtatiatic

I Average [him:s.ms.us.na) ]ﬂ

I T U

_ alveady marked ...
_ record needed de...
__=td__needed deat...
__ =hork_execution
Sample: : Jample ()
Smmple: rsort [Long *])
Fampls: :change (long *|

001568 0 o Q0:00:00,000.000.000 0.00%] | O0:00:00., 000,000,000
001572 L6 0 00:00:00.000.000.000 0.00%] | 00:00:00.000.000.000
0013a0 4 0 000000, 000,000,000 0.00%; | 00:00:00, 000,000,000
0O15ED .| [ 00:00:00.000.000.000 0.00%) | 00:00:00.000.000.000
D0Z000 &0 28 00:00:00.016.302.320 0. 738 | O0:00:00,000.582.220
Dozo0s0 278 8 o0:00:00, 565,890,920 25 41l 00:00:00, 020,210,350
002162 120 27 O0:00:00,105.705.730 5.15!‘5. | 00:00:00.004.265.390 g

Figure 5.99 Realtime Profile window (function profile)

The information in each of the columns is described in the table below.

Table 5.41 Details on each column

Block Block number

Function Function name

Address Address where the function starts

Size Function size

Count Number of times the function has been called

Time (h:m:s.ms.us.ns)

Cumulative time of function execution
The timestamp is in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic

Ratio of the time for the given function to Go-Break time

Average (h:m:s.ms.us.ns)

Average of the execution times for individual passes

If a function is outside the areas to which profile memory is allocated, the address line is grayed-out.
Acquired results of profile measurement are accumulated in memory until the user clears them.
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5.13.4 Setting Ranges for Function Profile Measurement
Choose Set Range from the popup menu that is displayed when you right-click in the window.
The Realtime Profile Setting dialog box will be displayed. Set a profile measurement range in this dialog box.

[Function profile mode]

Realtime Profile Setting X|
Realtime Frofile Mode:  |iiEleimizilE
— List
Allocation of Profile Memony: Add..
Addrezs | Block, |
Clear
Q0000 - 1FFFF 1
EQO00 - FFFFF 2 All Clear
Drefault
Save.. Load... Help ] Canicel

Figure 5.100 Realtime Profile Setting dialog box

(1) Memory allocation

Before function profiles can be measured, profile memory must be allocated to the addresses at which measurement will be
performed. Profile data can only be obtained from address ranges to which memory has been allocated.

You can specify any number of blocks 1 to 8 (for a total of up to 1 Mbyte), each beginning on a 128-Kbyte boundary, as areas
for profile measurement.

The blocks may be contiguous or non-contiguous.

With the initial settings, the profile memory is automatically allocated to addresses in the ROM areas.

(2) Automatic detection of functions

When profile memory is assigned to an address range, the E100 emulator automatically detects functions within that range and
adds them to the window.
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5.13.5 Saving Function Profile Measurement Settings

You can save the current profile mode and measurement ranges (memory allocation) for function profiles.

Click on the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.

Enter the name of the file where you want the function profile measurement settings to be saved.
If the file-name extension is omitted, “.rpf” will automatically be appended as the extension.

If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.6 Loading Function Profile Measurement Settings

You can load function profile measurement settings.

Click on the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

2%

| « & cf E-

Laak, in: I 5 Debu

Savelat F
Savelatal0l.rpf
Savelatal0z.rpf

File name: ISaveD atal00. rpf

Open I

Filez of type: IFIeaIF'r-:ufiIe Files [*.rpf]

j Cancel |

4

Figure 5.101 Open dialog box

Enter the name of the file you want to load.

Only files bearing the extension “.rpf” can be loaded. If you enter any other file-name extension, an error message will be

output.

When loading of the file is complete, the list in the Realtime Profile Setting dialog box is updated.

If the information in the loaded file is for a task profile, the profile mode in the Realtime Profile Setting dialog box is switched

to task mode.
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5.13.7 Measuring Task Profiles
The Task Profile mode allows measurement of performance per task.

ey 2
el

B. | Task ID [cnunt [ Time (him:s.ms.us.ns) | Statistic [h".rera.ge (him:=.ms.us.ns) | =
1 0 (HI1DOOD/4) O D0:00:00.000.000.000  0.o0xl 0 00:00:00.000.000.000

1 1 | MainTazk) 104 00:00:01,129,301,130 2o, 4cs T 00:00:00.010.858 ., 660

1 2 | _taskz) 52 D0:00:00.479.046.040 12,40z 00:00:00.009.212.420

1 3 I_task3) 103 D0:00:01.332.747.680 =4, 77: 00 00:00:00.012.939.200

1 4 [_taskd) 51 00:00:00.891.726.060 23, zex[ I 00:00:00.017.485.020

1 5 |_taskS) 0 00:00:00.000.000.000 0.00xl000000 00:00:00.,000.000.000

1 & [TRCEUR) o 00:00:00,000,000,000 0,00 T 00:00:00,000,000,000

1 7 {TRCEUR) o D0:00:00.000.000.000  o.oosf 0 0o:00:00.000.000.000

1 8 (TRCEUF) 0 00:00:00.000.000.000 O.00xf ] 00:00:00.000.000.000

1 9 [TRCEUR) 0 00:00:00.000.000.000 0. 00 00:00:00.000.000.000

1 10 (TRCEUF) 0 00:00:00.000.000.000 0.00:00 00:00:00.,000.000.000 =]

Figure 5.102 Realtime Profile window (task profile)

The information in each of the columns is described in the table below.

Table 5.42 Details on each column

Block Block number
Task ID Task 1D, entry address
Count Number of times the task has been called

Time (h:m:s.ms.us.ns)

Cumulative time of task execution
The timestamp is in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic

Ratio of the time for the given function to Go-Break time

Average (h:m:s.ms.us.ns)

Average of the execution times for individual passes

Disabled tasks are grayed-out.

Acquired results of profile measurement are accumulated in memory until the user clears them.
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5.13.8 Setting Ranges for Task Profile Measurement
Choose Set Range from the popup menu that is displayed when you right-click in the window.
The Realtime Profile Setting dialog box will be displayed. Set a profile measurement range in this dialog box.

[Task profile mode]

Realtime Profile Setking X|
Realtime Prafile kMode: ITask Profile j
— List
T azk List:
Tazk ID | Entry Address | Block, il
1 _main 1 J
2 _taszk00z2 1
3 _taszk003 1
4 _taszk004 1
] _taszk005 1
G _tazk0og 1 Enable &ll Tazk,
|7l 7 tazk 007 1 b
4 | B Disable &1l Task
Save.. | Load... | Help | ] Canicel

Figure 5.103 Realtime Profile Setting dialog box

(1) Automatic detection of tasks

If you have downloaded a load module that includes an OS, the E100 emulator automatically detects the tasks.

(2) Selecting tasks

Select the checkboxes next to the IDs of tasks you want to measure (by default, all checkboxes are selected).
The selected tasks will automatically be assigned block numbers (1-8).

CAUTION

When the eight blocks have been used up, the block number column for further tasks will be blank, indicating that
measurement for tasks with these IDs is not possible. In such cases, deselect checkboxes against the I1Ds of tasks for which
performance measurement is not necessary.
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5.13.9 Saving Task Profile Measurement Settings

You can save the current settings regarding tasks for measurement (task IDs and enabled/disabled states) in task mode.

Click on the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.

Enter the name of the file where you want the task profile measurement settings to be saved.

If the file-name extension is omitted, “.rpf” will automatically be appended as the extension.

If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.10 Loading Task Profile Measurement Settings
You can load task profile measurement settings.
Click on the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

Loak jn: Ia Drebu j = =% EH-

Savelat F
Savelatal0l.rpf
Savelatal0z.rpf

File: rarme: ISaveDataDDD.rpf Open I
Filez of type: IFIeaIF'r-:ufiIe Files [*.rpf) j Cancel |

Figure 5.104 Open dialog box

4

Enter the name of the file you want to load.

Only files bearing the extension “.rpf” can be loaded. If you enter any other file-name extension, an error message will be
output.

When loading of the file is complete, the list (of tasks) in the Realtime Profile Setting dialog box is updated.

Even if a loaded task 1D does not currently exist, it will be temporarily displayed in the list of tasks in the Realtime Profile
Setting dialog box. However, only tasks with the existing IDs will actually be registered when you click on the OK button.
You can re-open the Realtime Profile Setting dialog box to check the currently registered tasks.

If the information in the loaded file is for a function profile, the profile mode in the Realtime Profile Setting dialog box is
switched to function mode.
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5.13.11 Clearing Results of Realtime Profile Measurement
Choose Clear from the popup menu of the Realtime Profile window, and all results of measurement are cleared.
Unless this is done, measurement results are accumulated in memory.

5.13.12 Saving Results of Realtime Profile Measurement
You can save the current results of realtime profile measurement as text.
Choose Save To File from the popup menu of the Realtime Profile window, and the Save As dialog box will be displayed.

Enter the name of the file where you want the results of measurement to be saved.
If the file-name extension is omitted, “.txt” will automatically be appended as the extension.
If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.13 Setting the Unit of Measurement
Choose Properties from the popup menu that is displayed when you right-click in the window.
The Properties dialog box will be displayed.

x|

keazurement inteneal I

Measurement interval: I_ vI

[ o | caneal |

Figure 5.105 Properties dialog box

The unit of measurement can be selected from the following options:
10 ns (default), 20 ns, 40 ns, 80 ns, 160 ns, 1.6 us

CAUTION
When the current selection is changed, the measurement results hitherto accumulated are cleared.
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5.13.14 Maximum Measurement Time for Realtime Profiles
(1) Maximum measurement time

The timer used for realtime profile measurement is configured with a 40-bit counter. The maximum measurement time varies
with the selected unit of measurement.

Select the unit of measurement from the Measurement interval drop-down list of the Properties dialog box.

The maximum measurable times for the respective units are listed below.

Table 5.43 Maximum measurable times

Resolution Maximum measurement time
10 ns Approx. 3 hours, 03 minutes, 15 seconds
20 ns Approx. 6 hours, 06 minutes, 30 seconds
40 ns Approx. 12 hours, 13 minutes, 00 seconds
80 ns Approx. 24 hours, 26 minutes, 00 seconds
160 ns Approx. 48 hours, 52 minutes, 01 seconds
1.6 ys Approx. 488 hours, 40 minutes, 18 seconds
CAUTION

Note that results of performance measurement carry an error equal to £(twice the resolution + 100ns), e.g. £140 ns when the
resolution is 20 ns, each time a function is entered. If the resolution is 20 ns and a function is entered 10 times, the error is
+1400 ns.

(2) Maximum measured number of calls
For a realtime profile, a 16-bit counter measures the number of times a task or function is executed. Measurement of up to
65,535 calls is thus possible.
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5.14  Detecting Exceptional Events

5.14.1 Detecting Exceptional Events
The E100 emulator permits you to detect the occurrence of various exceptional events during user program execution.
Exceptional events include abnormal behavior of the user program, as well as an overflow of the measurement counter for

break, trace, or performance analysis. Detection of a specific exceptional event can be set as a condition of a breakpoint or
trace point.

(1) Exceptional events

The E100 emulator detects the exceptional events listed below.

- Violation of access protection: An error is detected when access in violation of a specified access attribute is attempted.

- Reading from non-initialized memory: An error is detected when a non-initialized area (not written) is read.

- Stack access violation: An error is detected when the value of the stack register is beyond a boundary of the stack area.

- Performance-measurement overflow: An error is detected when the time measurement counter for a section has overflowed.

- Realtime profile overflow: An error is detected when the maximum measurable time or maximum measurable number of
passes is exceeded during profile measurement of a function (or a task).

- Trace memory overflow: An error is detected when the trace memory has overflowed.

- Task stack access violation: An error is detected when one task attempts writing to the task stack of another task.

- OS dispatch: An error is detected if a task dispatch has occurred.

5.14.2 Detecting Violations of Access Protection
Violations of access protection such as writing to a ROM area or access to an unused area (for reading, writing, or execution of
an instruction) can be detected as an error.

(1) Access attributes

The following attributes are specifiable in word units for any area.

Read/Write: Accessible for both reading and writing

Read Only: Only accessible for reading

Write Only: Only accessible for writing

Disable: Access prohibited

Disable (OS): Access other than from the OS is prohibited (this attribute is automatically assigned when a program that
includes an OS is downloaded).

(2) Protected areas

Any area in the entire memory space can be protected.
At the time the emulator is booted up, all areas are assigned the Read/Write attribute by default.
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(3) Methods of setting protection
There are the following two methods:

- Automatic setting by section information in a downloaded module
- Individually specifying an access attribute for an area

(4) Method of detection

Violation of access protection is detected by internal resources (blocks 1-16) of the emulator.
The blocks are automatically allocated by an original algorithm of the emulator.

CAUTION
Since the emulator’s internal resources are limited, not all blocks can be protected. If an error occurs, reduce the humber of

assigned blocks by using the ‘Delete’ button before setting protection again.

Access attribute

Read/Write
Write -> Read Only -> Violation detected
Read -> Write Only -> Violation detected
Read -> Disable -> Violation detected
Write

Figure 5.106 Patterns for detecting violation

(5) Action taken when violation of access protection is detected

The following actions are selectable.

- Display a warning.

After the Violation of access protection checkbox has been selected on the Exception Warning page of the Configuration
properties dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of violation of access protection a condition of a hardware breakpoint.
- Make the detection of violation of access protection a condition of a trace point.
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5.14.3 Setting Protection for an Area
Follow the procedure below to set protection for an area.

(1) From the Hardware Break dialog box

1. Select the Exception checkbox on the Hardware Break sheet and then click on the Detail button.

(rrrrr— RE
Hardware Break. IQ,R i Exteptian |

condition and combination setbing
¥ OR condiion:

Everkinwe: 0 Detal

1 Othar conditions: ——

AND(ACCUmERicR) ¥

Eventinuse: 0 Des

17 {Evceptian = | Tokal: 0 Event
i~ Delay{cpdel ——
Exceptional
picrl l | —
|
Event used 0 Frae s {)ntni-.l Registered events...
Savan. | Losdi. b | anoly [ cwse L

Figure 5.107 Hardware Break dialog box

2. The Exception page shown below will appear. Click the Detail button to the right of the Violation of access protection
checkbox.

[ Hardware Break *

ol
Harcware Break | 0f | Excentian |

[ wialatian of accass protaction Detai...
[T Pead from a uriritizlzed mamery
[T Stack access wiolation Detal...

[T Performance overflow
[™ Raaltime profils cvesficw

[T Trace memary overflow

[T Task stack access vialation Datall, ., |
[ o5 dspatch

Event used 0 Freeld Dnbui-.l Registered svents. .

Savan. | Losdi mep | apely [ aos= L
Figure 5.108 Hardware Break dialog box
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3. The Violation of access protection dialog box shown below will be displayed.
To have the access attributes automatically set according to the section information in the downloaded module when a
program is downloaded, select the checkbox labeled “Automatically set address areas at downloading.”

Yiolation of access protection x|

v Automatically set address areas at downloading

Address Areas:

Black Ma. | Label | Start Addrezs - End Address | Aocess Al | Update
01 [3KE) Q0000000 - 00001 25F Feadfite Add
01 [8kB] 00001 260 - 00001 FFF Dizable =
02 [1MB] 0002000 - O00EFFFF Dizable tddify...
02 [1ME] Q00FQ000 - Q00F1FFF Fiead Only
03 [BKE) Q00F 2000 - 000F39E 3 Read Only
03 [8KB] 000F39E 4 - OO0F3FFF Dizable Delete
02 [1MB] 00F4000 - 00OFDFEFF Dizable —
04 [BKE) O0OFED0D - D00FEQFF Read Only [Welete the Black
04 [BKE] O00FE100 - OO0OFFFDE Dizable Delete al
04 [8kKB] QOOFFFDC - DOOFFFFF Fead Only -
=[] 007 00000 - 00FFFFFF Feadfarite

Cancel

Help

Figure 5.109 Violation of access protection dialog box

4. Click on the Update button, and the access attributes will be updated according to the section information in the downloaded
module.

5. To add an access attribute manually, click the Add button. The Access protection condition dialog box shown below will
appear. Specify any address range and access attribute.

Access protection condition EI
Start Address: IEDDU =] @
EndAddiess: [FFFF ~| &
attribute wAribe Only

k. I Cancel |

Figure 5.110 Access protection condition dialog box
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6. The protected area you have added will be displayed in the Address Areas list of the Violation of access protection dialog
box.

x
¥ Automatically zet address areas at downloading
Addrezs Areas:
Block Mo | Label | Start Address - End Address | Aooess At |
01 [8KE) 00000000 - 00001 25F Read write
01 [BKE] Q0007 260 - 00001 FFF Dizable
02 [1kEB] 00002000 - 0000DFFF Dizahle
02 [1kB] 0000EDOD - DODOFFFF wirite Olnly
02 [1kB] 00070000 - DODEFFFF Dizahble
02 (1kB] Q00F0000 - 000F1FFF Fead Only Delete
03 [BKE) 000F 2000 - 000F39E 3 Read Only —
03 [BKE] 000F33E 4 - OO0F3FFF Dizahble Delete the block
02 [1kB] Q00F 4000 - D00OFDFFF Dizahble Delete al
04 [BKE] QOOFEDOD - DOOFECFF Fead Only —_—
04 [BKE] Q0OFET00 - DOOFFFDE Dizahble
04 [8KE) Q00FFFDC - DOOFFFFF Read Only 0k |
=[] 00100000 - 0OFFFFFF Read write
Cancel
Help
Figure 5.111 Violation of access protection dialog box
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(2) From the Trace conditions dialog box

1. In the Trace Mode drop-down list of the Trace sheet, select Fill around TP. Select the Exception checkbox and then click on
the Detail button.

~Iolx]
Maco |of | Exception | option |
E’ru M:I : 'm...I T = Fill around TR j]
condtion ard combination s=tting
¥ OR condition:

| Evartiusa; 0 Debsd |

i—l_wtrnm'lﬁum:—

AN Simarmous) -

| Evertinuss:o i-nrz.fI

|' Exm: 'I 2 Tatal n?du?w—t

! mm‘“ Dekail I | P =
[-Record condition:

& a4l Caphue 1 Do nat cagture I7 Stepecmcitisnis recirced

| j El |

I Evént inusa il
Evenk used 0 Fres L6 Detail Regstered events...
Save.. | Lesd... Hep | aeeh [ o |

Figure 5.112 Trace conditions dialog box

2. The Exception page shown below will appear. Click on the Detail button to the right of the Violation of access protection

checkbox.

P =T
Trice | oR  Esception | optin |

[ iclation of access protection 1 Dot ] .

™ Boad from & urinkisized memecy  Detal. ..
[ Stack access violation el ..

™ Parformance overfion
[ Paakime peofile: averflow

[ Task shack access violation ey | |

[ 0s dispatch
Ewvent used 0 Fres [6 Dctnil Regsirred events...
Seve. | Losd,.. vep | depty [ chose |

Figure 5.113 Trace conditions dialog box

REJ10J1827-0300 Rev.3.00 Page 188 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

REJ10J1827-0300 Rev.3.00 Page 189 of 231
Jul 16, 2010 RENESAS



ROE420000MCUO00 User’s Manual 5. Debugging Functions

3. The Violation of access protection dialog box will be displayed.
The rest of the procedure is the same as if you opened the Violation of access protection dialog box from the Hardware Break
dialog box.

5.14.4 Detecting Reading from a Non-initialized Area
Reading from a non-initialized area, i.e. cases of reading from a memory location to which nothing has been written, can be
detected as an error.

(1) Method of detection

Reading from a non-initialized area is detected by the RAM monitoring facility.
Allocate a RAM monitoring area to a given address range and enable error detection in that area.

Detection circuit

Neither reading -> ->  Error

.. <Comparison>
nor writing has . detected
Has access proceeded in the order
proceeded at the

. “reading then writing”?
location g g

Figure 5.114 Outline of detection of reading from a non-initialized area

(2) Action taken when reading from a non-initialized area is detected

The following actions are selectable.
- Display a warning.

When the Read from uninitialized memory checkbox has been selected on the Exception Warning page of the Configuration
properties dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

Data is colored in the RAM Monitor window.

- Make the detection of reading from a non-initialized area a condition of a hardware breakpoint.
- Make the detection of reading from a non-initialized area a condition of a trace point.
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5.14.5 Detecting Stack Access Violations
Setting the size of the stack too small in software development raises the possibility of a program going out of control or
malfunctioning. The E100 emulator actively detects abnormal access by the stack pointer.

(1) Setting stack areas

Selecting a stack section automatically assigns the addresses of the section as a stack area. Alternatively, you can enter any
desired address range. Up to 4 stack areas can be specified.

(2) Initial settings when the emulator is booted up

At the time the emulator is booted up, the default section (‘s’) is automatically selected. However, automatic selection does not
proceed until a program is downloaded, because there is no address information before this.

(3) Method of detection

The emulator monitors the value of ER7 and detects if the value points to a location outside the stack areas.

Detection circuit

| ERY value | -> <Compare>
Whether the value of ER7 points | -> Error
Up to 4 stack -> outside the stack areas detected
areas

Figure 5.115 Outline of detection of a stack access violation

The emulator will detect the error if the value of the stack pointer is beyond the stack areas on

1. generation of an interrupt or return from an interrupt handler;
2. calling of a function or return from a function; or
3. the stack pointer pointing to a location outside reserved stack areas.

CAUTION
Detection does not cover cases of corruption of data within a stack area.

(4) Actions taken when a stack access violation is detected
The following actions are selectable.
- Display a warning.

When the Stack Access Violation checkbox has been selected on the Exception Warning page of the Configuration properties
dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of a stack access violation a condition of a hardware breakpoint.
- Make the detection of a stack access violation a condition of a trace point.
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5.14.6 Detecting a Performance-Measurement Overflow
A time in performance measurement coming to exceed the maximum value can be detected as an error.
Timeout case in a performance measurement is referred to as a performance overflow.

(1) Action taken when a performance-measurement overflow is detected
The following actions are selectable:
- Display a warning.

A warning is displayed in the Performance Analysis window.

The section of the program where the performance overflow occurred is marked “overflow.”

When the Performance Overflow checkbox has been selected on the Exception Warning page of the Configuration properties
dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of a performance-measurement overflow a condition of a hardware breakpoint.
- Make the detection of a performance-measurement overflow a condition of a trace point.

5.14.7 Detecting a Realtime Profile Overflow

A time or number of passes in realtime profile measurement coming to exceed the maximum value can be detected as an error.
Overflows of the counters for time and number of passes for realtime profiling are collectively referred to as realtime profile
overflows.

(1) Action taken when a realtime profile overflow is detected
The following actions are selectable.
- Display a warning.

A warning is displayed in the Realtime Profile window.

The line of the function or task in which a timeout or count-out occurred is marked “overflow”.

When the Realtime Profile Overflow checkbox has been selected on the Exception Warning page of the Configuration
properties dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of a realtime profile overflow a condition of a hardware breakpoint.
- Make the detection of a realtime profile overflow a condition of a trace point.
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5.14.8 Detecting a Trace Memory Overflow

Overflows of the trace memory (4 M cycles) can be detected as errors.
(1) Action taken when a trace memory overflow is detected

The following actions are selectable.

- Display a warning.

When the Trace memory overflow checkbox has been selected on the Exception Warning page of the Configuration properties
dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of a trace memory overflow a condition of a hardware breakpoint.

5.14.9 Detecting Task Stack Access Violations
This facility is only available when a load module that includes an OS has been downloaded. The emulator detects an error
when one task attempts writing to the task stack for another task.

(1) Initial settings when the emulator is booted up

At the time the emulator is booted up, the checkbox labeled “Automatically set address areas at downloading” is selected
(flagged by a check mark). However, automatic selection does not proceed until a program is downloaded, because there is no
address information before this.

(2) Action taken when a task stack access violation is detected

The following actions are selectable.

- Display a warning.

When the Task stack access violation checkbox has been selected on the Exception Warning page of the Configuration
properties dialog box, you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of a task stack access violation a condition of a hardware breakpoint.
- Make the detection of a task stack access violation a condition of a trace point.
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5.14.10 Setting a Task Stack Area

Follow the procedure below to set a task stack area.

(1) From the Hardware Break dialog box

1. Select the Exception checkbox on the Hardware Break sheet and then click on the Detail button.

Hardweare Break, I-D,R | Exception |
condition and combination setbing
¥ OR condtion:

Eventinue: 0 Detal

I Other condbions:

|arpracamission) =]

Exenk ifiuse : 0 DIEs

i Exception; =

Exceptional
Ao Dekai

e

- Dalayicydel ——
\ —

Tokal: O Ewvent

=10l =

Evenk used 0 Free lé -Dnbui.l

Regisbered events. ..

Save... | Lead.. mep | apply [ coss |

F

Figure 5.116 Hardware Break dialog box

2. The Exception page shown below will appear. Click on the Detail button to the right of the Task stack access violation

checkbox.
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[ Hardware Braak * _ =10 =]

Hardware Bresk | OR  Exceatian |

[T “iolation of access protecthan Debal...
[ Read from a vrinkislized memery  Dekad...

[ Stack access violation Detal...

[ Performance avarflm
[~ Realtime profik overfics
[T Trace memary overflaw

[T Task stack access vialation Datal,..
[ o5 dspatch

Everkused O Free 16 Detai.. | Regishered avents. .
S| Losda koo | apply | cose |

E

Figure 5.117 Hardware Break dialog box

3. The Violation of task stack access dialog box shown below will be displayed. To have the task stack areas automatically set
when a program is downloaded, select the “Automatically set address areas at downloading” checkbox.

¥Yiolation of task stack access - x|

[v &ugomaticaly set address areas at downloading
Addiess areas [4KByte Block FFEOD - FFEFFF)

T askiD | Label | Stat Address - End Address
1 [_ManT azk] DOFFEQDD - D0FFEDOF
2 task2) DOFFEDT0 - 00FFEQTF
3 [taszkd) QOFFED20 - DOFFEDZF
ity
[e|ete
Delste all
ak
Cancel
Hel

Figure 5.118 Violation of task stack access dialog box

4. Click on the Update button, and the task stack areas will be automatically set.

5. To manually add a task stack area, click on the Add button. The Task stack access condition dialog box shown below will
appear. Specify any task ID and the address range of the corresponding task stack.
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Task stack access condition x|

TaskID |4 Select... |
Start Address: IffEU3U =] @
EndAddiess: [0t ~| &

] I Cancel |

Figure 5.119 Task stack access condition dialog box

6. The task stack area (or areas) you have added will be displayed in the Address Areas list of the Violation of task stack
access dialog box.
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(2) From the Trace conditions dialog box

1. In the Trace Mode drop-down list of the Trace sheet, select Fill around TP. Select the Exception checkbox and then click on
the Detail button.

M Trace conditions *

Trace IQR | Exception I Cption I

Erme Mods: I ET 2

' Fill around TP j]

condiion and combination setting
~I¥ OR condition:

Evenkinuse: 0  Detail

— Other econditians:
IAP{-I:A-:-:U'nubh-:-n:I _ﬂ

Eventinuse ;0 “etal ]

Total: O Event

| Excephion: "
( Emﬂl"_‘“:‘ Detai J

Dalaoycle): ——
I (i -

- Record condion:
= Al 7 Capture T Doonok capbure

[T step exscution is recordes

Event inuse | 0

Evert used 0 Freels Datail.. Reqgishered events...
save.. | Load... | Hep | epply [ close ||
g
Figure 5.120 Trace conditions dialog box
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2. The Exception page shown below will appear. Click on the Detail button to the right of the Task stack access violation
checkbox.

[N Trace conditions * =10 x|

Trace |OR  Exception | option |

I Wiolation of sccess prateckion Dekall...
I Read from a uninkialized memory. Detall..,
I Stadk access violabion Detail...

[ PerFormanice overfow
[ Reakime profile overflow

. [T Task stack access vickation |

[ 05 dispakch |
| Evertused 0 Free16 Detal...| Registered events.., |
SEVE,., | Losd... ] Help | Ay | Cloze |

g

Figure 5.121 Trace conditions dialog box

3. The Violation of task stack access dialog box will be displayed. The rest of the procedure is the same as if you opened the
Violation of task stack access dialog box from the Hardware Break dialog box.

5.14.11 Detecting an OS Dispatch

This facility is only available when a load module that includes an OS has been downloaded. The emulator detects the
generation of task dispatch as an error.

(1) Action taken when an OS dispatch is detected

The following actions are selectable:

- Display a warning.

When the OS dispatch checkbox has been selected on the Exception Warning page of the Configuration properties dialog box,
you will see a warning in the Status window and in a status bar balloon when errors of this type occur.

- Make the detection of an OS dispatch a condition of a hardware breakpoint.
- Make the detection of an OS dispatch a condition of a trace point.
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5.15 Using the Start/Stop Function

The emulator can be made to execute specific routines of the user program immediately before starting and immediately after
halting program execution. This function is useful if you wish to control a user system in synchronization with starting and
stopping of user program execution.

5.15.1 Opening the Start/Stop Function Setting Dialog Box

The routines to be executed immediately before starting and after halting execution of the user program are specified in the
[Start/Stop function setting] dialog box.

To open the Start/Stop function setting dialog box, choose Setup -> Emulator -> Start/Stop function setting... from the menu.

Skart)Stop Function setting _ x|

ek, address lm ﬂ @

u The specified routing i3 executed immediately before
ewaction of the uzer's program.

Starting address | =] @

r T he specified routine is executed immediatel Ffter the
stop of the user's program,

Stating arkvess | =l H
oK | cancel ] Help |

Figure 5.122 Start/Stop function setting dialog box

5.15.2 Specifying the Work address
Use this command to specify the address of a work area for use by a routine to run before the user program execution is started
or after user program execution is stopped.

CAUTION
The specified address must be in the RAM area and not used by the user program.

5.15.3 Specifying the Routine to be Executed

The routines to run immediately before starting and after halting execution of the user program are specified separately.

When the [The specified routine is executed immediately before execution of the user’s program] checkbox is selected, the
routine specified in the [Starting address] combo box, which is below the checkbox, is executed immediately before execution
of the user program starts.

When the [The specified routine is executed immediately after the stop of the user’s program] checkbox is selected, the routine
specified in the [Starting address] combo box, which is below the checkbox, is executed immediately after execution of the
user program stops.
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5.15.4 Limitations of the Start/Stop Function

The start/stop function is subject to the following limitations.

- The debugging functions listed below are not to be used while the start/stop function is in use.
(@) Memory setting and downloading into the program area of a routine specified as a start/stop function.
(b) Breakpoint setting in the program area of a specified routine

- While either of the specified routines is running, the 4 bytes of memory pointed to by the interrupt stack are in use by the
emulator.

Table 5.44 Limitations to the registers and flags

Register/flag Name Limitations

ER?Y register When a specified routine has ended, the value of this register must be restored to one that
it had when the specified routine started.

CCR register, | flag Interrupts are disabled while a specified routine is executed.

- When either of the specified routines is running, the debugging functions listed below have no effect.
(a) Tracing
(b) Break-related facilities
(c) RAM monitoring
- While either of the specified routines is running, interrupts other than WDT are always disabled.
- The table below shows which state the MCU will be in when the user program starts running after execution of a routine
specified as a start function.

Table 5.45 MCU status at start of the user program

MCU Resource Status
MCU general-purpose These registers are in the same state as when the user program last stopped or in states
registers determined by user settings in the Register window. Changes made to the contents of

registers by the specified routine are not reflected.

Memory in MCU space | Access to memory after execution of the specified routine is reflected.

MCU peripheral Operation of the MCU peripheral functions after execution of the specified routine is
functions continued.

5.15.5 Limitations on Statements within Specified Routines

Statements within specified routines are subject to the limitations described below.

- If a specified routine uses a stack, the stack must always be the user stack.

- The processing of a specified routine must end with a return-from-subroutine instruction.

- Ensure that a round of processing by a specified routine is complete within 10 ms. If, for example, the clock is turned off and
left inactive within a specified routine, the emulator may become unable to control program execution.

- The values stored in the registers at the time a specified routine starts running are undefined. Ensure that each specified
routine initializes the register values.
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5.16  Using the Trigger Output Function

The trigger output function is for the output of signals through an external trigger cable (this is a separately sold product).
Connect the external trigger cable according to the instructions given in the user’s manual for the cable.

To make the trigger output function effective, trigger pin numbers 31 to 16 must be designated for output. Note, however, that
operation of a trigger pin depends on its pin number. Table 5.46 lists the trigger pin numbers and how they operate.

Table 5.46 Trigger Pin Numbers and Operation

No. Operation

31to24 These pins constantly output a signal; either high or low can be selected.

23 A high-level signal is output when a breakpoint is encountered.

22 A high-level signal is output when a trace point is encountered.

21 A high-level signal is output when specific trace data is extracted or discarded.

20to 16 An event can be specified for each of the signals and a high-level signal is output
when that event occurs.

Output is at the power voltage level of the target system. If the MCU in use has two power supplies, the level on VCC1 will be
applicable.

5.16.1 Using the External Trigger Cable for Output
You can specify input and output through the external trigger cable on the System page of the Configuration properties dialog
box. Select the ‘EXT 0-15 INPUT EXT16-31 OUTPUT’ radio button for ‘External trigger cable’.

Configuration properkties 5[

System I |nternal flazh memary ovenarite I E xcephion ' arning I

— Clock
ET £+ Emulator ™ User " Generate

I 10 MHz

Sub ¢ Emulator 7 User

— Trigger

. ExT 015 IMPUT
Extenal igger cable ¢ ExT 0-31 INPUT | & EXT16-31 OUTPUT

o~ ExT 05 TTL

[put trigger level % ExT 0-31 CMOS E<T16-31 CMOS

Figure 5.123 Configuration properties dialog box (System page)
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5.16.2 Opening the Trigger Output Conditions Dialog Box
Choose [Event -> Trigger Output Conditions] from the View menu, or click on the “Trigger Output Conditions’ toolbar button

&

I Trigeer Output Conditions

Manual output | Event output I

—iCurrent Erigger oukpuk
31 30 29 25 27 26 25 24

Oukput conkents | L ” L " L " L || L " L || L " L |

—Dukput Erigger setkings
31030 29 28 27 26 25 24

Cukput setting _|_|_||IIII Cukput |

| Add pattern I

Oukbpuk pakkern:

Mo.| 31 | 30 | 23 | 28 | 27 | =26 | 25 | 24 |

[elEefe |

Eventused 2 Free 14 Detail...l Registered events...l
Save... | Load... | Help | Gl I Close I

7

Figure 5.124 Trigger Output Conditions dialog box

Note that you cannot open the Trigger Output Conditions dialog box in either of the following cases.
e  ‘EXT 0-31 INPUT’ has been selected on the System page of the Configuration properties dialog box.
e An external trigger cable is not connected.
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5.16.3 Manual Setting for Output through Trigger Pins 31 to 24
Make the manual settings for output through trigger pins 31 to 24 on the Manual output page.

I Trigeer Output Conditions

Manual output | Event output I

—urrent krigger outpuk
31 30 29 25 27 26 25 24

SR DONNINNEN

—Oukput Erigger setkings
3030 029 28 27 26 25 02

Dukput sekking _|_|_|_|_I_I_I_I Okpuk |

| Add patkern I

Outpuk pakkern:

Mo.| 31 | 30 | 23 | 28 | 27 | 26 | 25 | 24 | -
1 - - - - - - L
2z - - - - - - H L
3 - - - - - L H L
4 - - - - H L H L —
5 - - - L H L H L
& - - H L H L H L 4
Delete |
Event used 0O Free 16 Detail...l Registered events...l
SaAVE. .. | Load... | Help | ) I Close I
P
Figure 5.125 Trigger Output Conditions dialog box (Manual output page)
(1) Display of output states: ‘Output contents’
‘Output contents’ indicates the current signal levels on trigger pins 31 to 24.
H: High
L: Low
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(2) ‘Output setting’

‘Output setting’ indicates the levels of signals to be output through trigger pins 31 to 24. Clicking on one of these buttons
changes the state of the corresponding pin in the following order.

| = H s — —‘

L: Low
H: High
—: The previous setting is retained.

When the Trigger Output Conditions dialog box is opened, the states of all signals in the ‘Output setting’ section are always
indicated as ‘—’, whether the previous setting was L or H.

(3) Starting output of signals

Click on the “‘Output’ button to validate the settings and start output of signals.

(4) Saving output patterns

You can save the settings on trigger pins 31 to 24 and reflect a saved setting as the ‘Output setting’. This simplifies operations.
After making settings for an ‘Output setting’, click on the ‘Add pattern’ button. The new setting will be added as the last line
in the ‘Output pattern” list.

Up to 256 patterns can be added.

Double-clicking on a line in the ‘Output pattern’ list reflects the information on the line as the ‘Output setting’.

The order of the lines (patterns) can be changed by dragging and dropping.

To delete a pattern, select the line and click on the ‘Delete’ button.
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5.16.4 Setting for Output through Trigger Pins 20 to 16
The Event output page allows manual setting for output through trigger pins 20 to 16.

Ml Trigeer Output Conditions

Manual output  Event output

—Defaulk setting
Mo.23: Breakpoint is encountered.
Mo.22: Tracepoint is encountered,
Mo.Z1; Capture or Do Mok Caphure aof trace data,

— Trigget autput event

Ewvent | M. | T.l Descriptions | . | Ta... | Comment
Z0  F  [Address] 000000 - -
19 [Gize] WORD [Twpe... - -

13 T [Trigget] -------- --- A -
17 I [Inkerrupt] generate - -
16 F [Address] 000000

addh,, | [elete | Enmatile | [isatle |

Eventused S Free 11 Detail...l Registered events...l

Help | ) | Close

|

Figure 5.126 Trigger Output Conditions dialog box (Event output page)

@)

Default setting

‘Default setting’ indicates the trigger output conditions on pins 23 to 21. These pins are always enabled. Signals are output
through these pins when the respective conditions are satisfied. Table 5.47 gives details on how the conditions control output.

Table 5.47 Trigger Output Conditions and Output

No. Condition Output

23 A breakpoint is Continued output of a high-level signal is started.
encountered

22 A trace point is A high-level signal is output only during cycles in which the
encountered trace-point condition is satisfied.

21 Specific trace data is A high-level signal is output only in cycles where trace data is
extracted or deleted being extracted or discarded.
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(2) Trigger output event

You can specify an event for trigger pins 20 to 16. A high-level signal will only be output while the event is occurring.

CAUTION
The actual trigger output follows event detection after some delay. The number of cycles of delay varies with the product. The
delay for trigger output in the ROE420000MCUOQO is 9 cycles.

5.16.5 Events
For details on the setting of events, refer to, “5.7 Using Events” (page 105).

5.17 Measuring the Execution Times in a Specific Section

Measurement of the execution times in a specific section of the program is possible. This facility takes the trace data for
instruction fetching at event points (start and end) used to specify the extraction of trace data and then outputs the timestamps
and their differences to a file in a format that is editable in Microsoft Excel.

Timestamps for up to 2-M cycles of trace data will be output to the file.

Each section is defined by two events (start and end events) and up to eight sections are specifiable.

Follow the procedure below to measure the execution times in a specific section of the program.

CAUTION

This facility is only supported by command-line operation. To measure the execution times for a specific section of the
program, be sure to specify the events on the same line as the command. Such measurement is not possible for events that have
been specified in the [Trace conditions] dialog box. Before using this facility, disable all events registered as hardware-break,
tracing, and performance-measurement conditions.

Follow the following procedures to measure the execution times in a specific section of the program.

5.17.1 Setting Trace Conditions
Trace conditions can be specified on the command line.

(1) Selecting the mode of tracing

Select “fill until stop’, “fill until full’, or “fill around TP’ as the trace mode. Examples of the commands are given below.

| event trace_mode fr  (fill until stop) |

| event trace_mode fu  (fill until full) |

| event trace_mode po  (fill around TP) |
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(2) Specifying the start and end events

Specify the start and end events that define the points where the desired section starts and ends, along with the following
conditions.

Do not select any other event type or address condition.

Event type: Instruction fetch
Address condition:  Specified value (=)

To specify sections from H’1000 to H’10FF and from H’2000 to H’20FF, for example, enter commands as follows.

event_set ev1 f address eq 0x001000 cnt 0x1
event_set ev2 f address eq 0x0010FF cnt 0x1
event_set ev3 f address eq 0x002000 cnt 0x1
event_set ev4 f address eq 0x0020FF cnt 0x1

(3) Selecting an option for ‘Record condition’

You should specify extraction of trace data during the event. No other conditions should be selected.

An example of a command that specifies ‘Extraction’ and ‘Duration of an event’ for the events set in step (2) is given below.

event trace acquisition apo evl ev2 ev3 ev4

(4) Selecting an option for tracing

Select ‘Event number’ as an option for tracing. Do not select any other options. An example is given below.

event_trace_option ev

5.17.2 Acquiring Trace Data
Run the user program and acquire the trace data.

5.17.3 Specifying a Section

You can use the TRACE_EXECUTE_SECTION_SET command to specify a section. An example of commands to specify
section 1 that starts with event 1 and ends with event 2 and section 2 that starts with event 3 and ends with event 4 is given
below.

trace_execute_section_set 1 start evl end ev2
trace_execute section_set 2 start ev3 end ev4
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5.17.4 Saving the Execution Times to a File

After the trace data has been acquired, you can use the TRACE_EXECUTE_SAVE command to save the execution times in
the specified section to a file with extension .csv.

The command description given below is an example where the execution times for sections 1 and 2 are saved in result.csv
under the configuration directory.

| trace_execute_save 1 2 $(CONFIGDIR)\\result.csv

The contents of the .csv file opened in Microsoft Excel will be as follows.

Example:
A | B | ¢ | b E |

1 |<START1> < END1 >
_2 | 1000 1 0FF < Section 1 (start: 0x1000, end: 0x10FF)
.3 |Execution time Start time End time
4 100 0 100
L5 | 102 1000 1102
L6 | 100 2100 2200

7 88 3000 3008

g 1200 5000 6200

9 103 7000 7103 Within the acquired data, an execution
10 - g2o0 - < time is not given if a start event has no
11| 1201 8000 10201 corresponding end event.

12

13 [<STARTZ> < END2 >

14 2000 20FF < Section 2 (start: 0x2000, end: 0x20FF)
15 |Execution time Start time End time
16 | 100 0 100
[17 | 102 1000 1102
18 | 100 2100 2200
19 | oE 3000 3098

20 1200 5000 6200

21 103 7000 7103
22 |- 8200 -

23 1201 5000 10201

24

Figure 5.128 .csv file opened in Microsoft Excel
The execution time, in nanoseconds, is saved in the file.

Example:
1h 23 m 455678 ms 901 ps 234 ns = 01:23:45.678.901.234 -> 5025678901234

[CAUTION]

Measurement of execution times for specific sections is not possible with events set in the Trace conditions dialog box, so be

sure to specify the events on the command line.

In command files, execute the TRACE _WAIT command before using the TRACE_EXECUTE_SAVE command. The
TRACE_WAIT command makes the emulator wait for successful acquisition of the trace data.

For details on commands, refer to the online help information.
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6. Troubleshooting (Action in Case of an Error)

6.1 Flowchart for Remediation of Trouble
Figure 6.1 shows the flowchart for remediation of trouble arising between activation of the power supply to the emulator
system and the emulator debugger starting up. Go through the checks with the user system disconnected. For the latest FAQs,

visit the Renesas Tools Homepage.

http://www.renesas.com/tools

Turn on the power to the emulator |

Not normal

Check the LEDs on the emulator

Normal

iew the Device setting
dialog box of the

¥

1. Check the connection of power cable.
See “2.5 Connecting the Emulator Power Supply”

Not normal/Error displayed

emulator debugger

Normal

View the Configuration

v

1. Check the operating environment of the emulator debugger.
See “5.1 Setting Up the Emulation Environment”

2. Re-install the emulator debugger.

Not normal/Error displayed

properties dialog box of the
emulator debugger

Normal

View the Connecting

v

See “6.3.(2) On the system page of the Configuration properties
dialog box does not appear in booting-up of the emulator
debugger”

Not normal/Error displayed

dialog box of the
emulator debugger

View the Editor window of the

v

See “6.3.(3) Error occurs in the Connecting dialog box”

Error displayed

emulator debugger

Normal

The emulator debugger has started up

v

See “6.3.(4) Errors occur in booting-up of the emulator debugger”

Figure 6.1 Flowchart for remediation of trouble
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6.2 Error in Self-checking
When an error occurs in self-checking, check the following items.

(1) Re-check the connection between the E100 emulator main unit and the MCU unit.

(2) Download the proper firmware again.

(3) Check the error log from self-checking by the debugger software, and refer to the instructions given therein (see Figure
6.2).

“Error occurred during the self-check test.”
dialog is displayed

Click on the OK button.

A 4

Check the log in the self-check dialog box.

|

Refer to any instructions in the log.

Figure 6.2 Flowchart for checking of an error in self-checking

IMPORTANT

Notes on Self-checking:
® Disconnect the MCU unit from the user system before you start self-checking.
@ |f the results of self-checking are not normal (excluding status errors of the target system), the product may
have been damaged. Contact your local distributor.
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6.3 Errors Reported in Booting-up of the Emulator

(1) States of the LEDs on the E100 are incorrect

Table 6.1 Points to check for errors indicated by incorrect states of the LEDs on the E100

Error

Connection to
the user system

Point to check

SAFE LED remains lit.

Check that the USB cable is connected.
See “2.4 Connecting the Host Machine™ (page 27).

SAFE LED does not light up.

Re-check the connection between the E100 and the MCU unit.
See ““2.3 Connecting the MCU Unit to and Disconnecting it from the
E100 Emulator Main Unit” (page 26).

Target Status POWER LED Connected Check that power (Vcc) is being correctly supplied to the user
does not light up. system and that the user system is properly grounded (GND).
Target Status RESET LED does Connected (1) Check that the reset pin of the user system is being pulled up.
not go out. (2) When using the emulator without the user system, check if a
converter board is disconnected from the emulator.
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(2) Configuration Properties Dialog Box Does

Not Appear in Booting-up of the Emulator Debugger

Table 6.2 Points to check for errors in booting-up of the emulator debugger (1)

Error

Point to check

Communication initialize error

Check all emulator debugger settings and the connection of the interface
cable.

A communication error.

See “4. Preparation for Debugging” (page 70).

(3) Error Occurs in the Connecting Dialog Box

Table 6.3 Points to check for errors in booting-up of the emulator debugger (2)

Error

Point to check

MCU board is not connected.

Re-check the connection between the E100 and the MCU unit.
See “2.3 Connecting the MCU Unit to and Disconnecting it from the
E100 Emulator Main Unit” (page 26).

The system configuration of the E100 emulator
is not corresponding to the content of the
E100.ENV file.

The combination between the emulator software and the MCU unit is not
correct. Refer to the release notes of the emulator software, and confirm
the combination between the emulator software and the MCU unit.

A timeout error. The MCU's internal clock is
halted. Is system reset issued?

Check the oscillation of the oscillator module mounted on the MCU unit,
and confirm that the oscillator module is properly mounted.

A timeout error. No clock signal is supplied to
the MCU. Is system reset issued?

A timeout error. The power supply to the MCU
is off. Is system reset issued?

Check that power is being correctly supplied to the user system and that
the user system is properly grounded.

(4) Errors Occur in booting-up of the emulator debugger

Table 6.4 Points to check for errors in booting-up of the emulator debugger (3)

Error

Point to check

A timeout error.

(1) Check that the NQPACK etc. mounted on the user system is
soldered properly.
(2) Check that the connector is installed properly to the user system.
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6.4 How to Request Support

After checking the items under "6. Troubleshooting (Action in Case of an Error)" (page 209), fill in the text file which is

available for downloading at the following URL, then send the information to your local distributor.

http://tool-support.renesas.com/eng/toolnews/registration/support.txt

For a prompt response, please fill in the following information:
(1) Operating environment

- Operating voltage: V]
- Operating frequency: [MHZz]
- Clock supply to the MCU: Internal oscillator/External oscillator

(2) Condition
- The emulator debugger starts up/does not start up
- The error is detected/not detected in self-checking
- Frequency of errors: always/frequency (

(3) Details of request for support
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7. Hardware Specifications

This chapter describes specifications of the MCU unit.

7.1 Target MCU Specifications
Table 7.1 lists the specifications of target MCUs which can be debugged with the MCU unit.

Table 7.1 Specifications of target MCUs for the ROE420000MCUQ0

Item Description
Applicable MCU series H8S family H8S/Tiny series
Evaluation MCU R4E420000-EVA
Applicable MCU mode Single-chip mode
Supported MCU groups H8S/20103 group (with 96- or 128-Kbyte ROM and 8-Kbyte RAM)

H8S/20203 group (with 96- or 128-Kbyte ROM and 8-Kbyte RAM)
H8S/20223 group (with 96- or 128-Kbyte ROM and 8-Kbyte RAM)
H8S/20115 group (with 192- or 256-Kbyte ROM and 12-Kbyte RAM)
H8S/20215 group (with 192- or 256-Kbyte ROM and 12-Kbyte RAM)
H8S/20235 group (with 192- or 256-Kbyte ROM and 12-Kbyte RAM)
Power supply voltage Vce: 2.7t05.5V

Maximum operating frequency 20 MHz (power supply voltage: 2.7 to 5.5 V)
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7.2 Differences between the Actual MCU and Emulator
Differences between the actual MCU and emulator are shown below. When using the MCU unit in debugging an application
for the corresponding MCU, take care with regard to the following precautions.

IMPORTANT

Note on Differences between the Actual MCU and Emulator:
® Operation of the emulator system differs from that of the actual MCU in the ways listed below.
(1) Values of General-Purpose Registers after a Reset

Register name MCU Emulator

PC Reset vector value Reset vector value
ERO to ER6 Undefined Undefined

ER7 (SP) Undefined H’10

CCR The | mask bit is 1. The | mask bit is 1.
Other Undefined Undefined

(2) Values of 1/0O Registers after a Reset

Register name Address MCU State_of the Emulator
Running Break
PMCR83 H'FF 005E H'40 H'44 H'44
RSTFR H'FF 0620 H'00 H'10 H'10
LDOCRL H'FF 0627 H'81 H'81 H'01

(3) Oscillator circuit
If the oscillator circuit has been set up by connecting an oscillator between pins PJO/OSC1 and
PJ1/OSC2/CLKOUT, oscillation oscillation is not possible because of the pitch-converter board between
the evaluation MCU and the user system. This is the same for pins X1 and X2.

(4) A/D converter
The characteristics of the A/D converter differ from those of the actual MCU of the pitch-converter board
etc. between the evaluation MCU and the user system.

Note on RESET# Input:
® A low-level input to pin RESET# from the user system is only accepted during the execution of a user program
(i.e. only while the RUN status LED on the top panel of the E100 is lit).

Note on Voltage Detection Circuit:
® The MCU unit differs from the actual MCU because of the pitch converter board, etc. between the evaluation
MCU and the user system. Final evaluation of the voltage detection circuit (generation of voltage down
detection interrupt, voltage down detection reset, etc.) must be executed on the actual MCU.
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IMPORTANT

Notes on Maskable Interrupts:

® Even if a user program is not being executed (including when run-time debugging is being performed), the
evaluation MCU is executing a debug control program. Therefore, the timers and other components do not stop
running. If a maskable interrupt is requested while the user program is not being executed (including when run-
time debugging is being performed), the maskable interrupt request cannot be accepted, because interrupts have
been disabled by the emulator. The interrupt request is accepted immediately after execution of the user
program starts.

® Take note that peripheral 1/O interrupt requests are not accepted while the user program is not being executed
(including when run-time debugging is being performed).

Note on Software Reset:
® \When stepping ([Step In], [Step Over], or [Step Out]) through code for processing of a software reset is
attempted, the software reset will not occur.
Note on Final Evaluation:
® Be sure to evaluate your system with an evaluation MCU. Before starting mask production, evaluate your
system and make final confirmation with a CS (Commercial Sample) version of the MCU.
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7.3 Connection Diagram

7.3.1 Connection Diagram for the ROE420000MCUOQ0
Figure 7.1 shows a partial circuit diagram of the connections of the ROE420000MCUQ0. This diagram mainly shows the
circuitry to be connected to the user system. Other circuitry, such as that for the emulator’s control system, has been omitted.

See this diagram for reference when you use the ROE420000MCUQO.
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Figure 7.1 Connection diagram for ROE420000MCUQ0
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7.4 External Dimensions

7.4.1 External Dimensions of the E100 Emulator
Figure 7.2 shows the external dimensions of the E100 emulator.

D: 184 mm

H: 132 mm

Figure 7.2 External dimensions of the E100 emulator
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7.4.2 External Dimensions of the Converter Board (ROE420000CFJ30)
Figure 7.3 shows external dimensions and a sample pad pattern of the converter board (ROE420000CFJ30) for an 80-pin 0.65-
mm pitch LQFP.
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Figure 7.3 External dimensions and a sample pad pattern for the ROE420000CFJ30
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7.4.3 External Dimensions of the Converter Board (ROE420000CFK30)
Figure 7.4 shows external dimensions and a sample pad pattern of the converter board (ROE420000CFK30) for an 80-pin 0.5-
mm pitch LQFP.
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Figure 7.4 External dimensions and a sample pad pattern for the ROE420000CFK30
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7.4.4 External Dimensions of the Converter Board (ROE420000CFG40)
Figure 7.5 shows external dimensions and a sample pad pattern of the converter board (ROE420000CFG40) for a 64-pin 0.8-
mm pitch LQFP.
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Figure 7.5 External dimensions and a sample pad pattern for the ROE420000CFG40
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7.4.5 External Dimensions of the Converter Board (ROE420000CFK40)
Figure 7.6 shows external dimensions and a sample pad pattern of the converter board (ROE420000CFK40) for a 64-pin 0.5-
mm pitch LQFP.
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Figure 7.6 External dimensions and a sample pad pattern for the ROE420000CFK40
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7.5 Notes on Using the MCU Unit
Notes on using the MCU unit are listed below. When using the MCU unit in debugging an application for the corresponding
MCU, take care with regard to the following precautions.

IMPORTANT

Note on the Version of the Emulator Debugger:
@ Be sure to use the MCU unit with the following emulator debugger.
- H8S/Tiny H8S/2400 E100 Emulator Software V.2.00 Release 00 or later

Notes on Downloading Firmware:
® Before using the MCU unit for the first time, it is necessary to download the dedicated firmware (emulator’s
control software installed in the flash memory of the E100). If you need to download the firmware in booting-
up of the emulator debugger, a message will appear. Download the firmware following the message.
® Do not shut off the power while downloading the firmware. If this happens, the product will not start up
properly. If the power is shut off unexpectedly, re-download the firmware.
® Disconnect the MCU unit from the user system before you start downloading the firmware.

Notes on Self-checking:
@ |f the results of self-checking are not normal (excluding user system errors), the product may have been
damaged. Contact your local distributor.
® Disconnect the MCU unit from the user system before you start self-checking.

Note on Quitting the Emulator Debugger:
® To restart the emulator debugger, always shut off the power supply to the emulator and then turn on it again.

Note on Display of MCU Status:
® The "Status” display you can view in the Connecting dialog box of the emulator debugger shows pin levels of
the user system. Make sure that the pin levels required to select the mode you wish to use are correct.

Note on Emulation of Erase-Suspend Function:
® If the operating clock of the bus master (¢s) is at a frequency lower than 8 MHz, emulation of the erase-suspend
function is not possible. If this is attempted, erasure is suspended in response to an interrupt request but then
automatically resumes without the interrupt-exception handling routine being executed.

Note on Vector Offsets:
® |n cases of contention between activation of the DTC due to one interrupt source and a request for exception
handling due to another interrupt source, the vector-offset facility is not usable. If using the facility is attempted,
the offset for the interrupt vector is always handled as H’0000 regardless of the range written in the vector
definition.
@ |f the DTC is to be used, set the interrupt vector offset register (VOFR) to H’0000 (default value).
*For restrictions imposed by the target MCU, refer to the MCU'’s specifications.
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IMPORTANT

Note on Use of Interrupts for the Event Function:
® Event interrupts are supported only when the interrupt vector offset register (VOFR) is at its default
value,H’0000.

Note on Clock Supply to the MCU:
® The source of the clock signal for supply to the evaluation MCU is selected on the System page of the

Configuration properties dialog box of the emulator debugger.

(1) When "Emulator" is selected:
The supplied clock signal is that generated by the oscillator circuit board on the MCU unit. This is
continually supplied regardless of the states of the user system clock and of user program execution.

(2) When "User" is selected:
The supplied clock signal is that generated by the oscillator in the user system. This depends on the state of
oscillation (on/off) on the user system.

(3) When "Generate" is selected:
The supplied clock signal is that generated by the dedicated circuit in the E100. This is continually supplied
regardless of the states of the user system clock and of user program execution.

Note on the Watchdog Function:
@ |f the reset circuit of the user system has a watchdog timer, disable the watchdog timer when using the emulator.

Note on Access Prohibited Area:
® You cannot use internally reserved areas. Write signals to these areas will be ignored, and values read will be
undefined.

Note on Breaks:
® The following break functions are available in the emulator debugger.

(1) Software break
This is a debugging function which generates a BRK interrupt by changing the instruction at a specified
address to a BRK instruction (a dedicated instruction for use with the emulator) to break program
execution immediately before the system executes the instruction at a specified address. The instruction at
the specified address will not be executed.

(2) Hardware break
This is a debugging function in which detecting the execution of the instruction at a specified address is set
as a break event, and occurrence of the event leads to a break in program execution. The break in program
execution comes after execution of the instruction at the specified address.

(3) Exceptional event
This is a debugging function in which a program is stopped when abnormal operation of the user program
or an overflow of a measurement function’s counter, etc. is detected.

Note on Software Breaks:
® After you have selected the “Debug the program using the CPU Reprogramming Mode” checkbox on the
[System] page of the [Configuration properties] dialog box, the setting of software breakpoints in internal ROM
becomes impossible. If you remove the tick from the “Debug the program using the CPU Reprogramming
Mode” checkbox, setting such software breakpoints becomes possible.
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IMPORTANT

Note on Transitions to Low-Power Consumption Modes:
® Generation of an interrupt while the emulator is in a low-power consumption mode causes the emulator to leave
the low-power consumption mode. However, the emulator generates an emulation-only interrupt as part of
processing in each of the following cases. Processing in each case will thus also lead to release from the low-
power consumption mode.
(1) Forcible break (caused by pressing the Esc key or the Halt toolbar button)
(2) Break specified in an event detection system
(3) Single-stepping (Step In, Step Over, or Step Out)
(4) Execution of the program by selecting Go at the address of a SLEEP instruction for which a software break
has been set

Note on WDT Clock Select Settings:
® Since settings made on CKS[3:0] bits of the TMWD register are not reflected by single-stepping through the
program, WDT control by single-stepping cannot be exercised. If the settings made on the CKS[3:0] bits of the
TMWD register need to be reflected, execute an operation similar to the one that the limitations on the product
chip dictate (“The register must be written by using the MOV instruction twice in succession”).

Notes on Power Supply to the User System:
® Pin Vcc is connected to the user system for monitoring of the voltage. Therefore, power is not supplied to the
user system from the emulator. Design your system so that power is separately supplied to the user system.
® The voltage for the user system should be in the following range.
27V <Vcc<h5V

Note on Debugging in CPU Reprogramming Mode:
® |f you wish to debug programs in the CPU Reprogramming Mode, select the “Debug the program using the
CPU Reprogramming Mode” checkbox in the “Debug function” section of the Configuration properties dialog
box.

Restrictions on Debugging in CPU Reprogramming Mode:

@ |f you select the “Debug the program using the CPU Reprogramming Mode” checkbox in the “Debug function”
section of the Configuration properties dialog box, the following operations will be disabled while the user
program is running.

(1) Setting software breakpoints in an internal ROM area
(2) Programming in an internal ROM area

Data Shown during Debugging in CPU Reprogramming Mode:
® In the read-array mode, which is one of the CPU Reprogramming Modes, the values shown in windows (e.g.
Memory window) while the user program is running are those of the status registers. When the user program is
not running, on the other hand, the windows show values in memory.

State Mode Values shown in windows

The user program is running | Read-array mode Values of the status registers
Other Values in memory

The user program is not Read-array mode Values in memory

running Other Values in memory

Until you click on the Refresh button on the Memory window or select Access Data Clear from the popup menu
on the RAM Monitor window, old values are shown in the window.
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IMPORTANT

Trace Information on the Event Link Controller:
® The [Trace] window of the emulator cannot show the names of event-link destination modules in the following
cases.
(1) Two or more event-link requests are in conflict (in such a case, only the smaller number will be displayed).
(2) Another event-link request is generated within several MCU-clock cycles after an event-link request has
been accepted.

(3) Event-link and program-stop requests are in conflict.

Trace Information in the Case of 32-Bit Access between the DTC and RAM:
® The DTC’s register data is stored in the internal RAM. Although the DTC and the internal RAM are connected
via a 32-bit bus, the emulator is only capable of displaying the lower-order 16 bits of data (15 to 0) as trace
information. That is, the higher-order 16 bits (31 to 16) are not displayed.

RAM Monitor Window in the Case of 32-Bit Access between the DTC and RAM:
000 e The internal RAM, in which information about the registers of the data transfer controller (DTC) is stored, is
connected with the DTC by using a 32-bit bus. However, the E100 emulator can monitor the variations of
information only by 16 bits in length. So if you display contents of the internal RAM in the RAM Monitor
window, information about the registers of the DTC cannot correctly be provided.

Note, however, that even if memory contents are incorrectly displayed in the RAM Monitor window, the CPU
is functioning properly. And, memory accesses made by the CPU and the DTC transfers can be displayed
correctly if you use the RAM monitoring function of the RAM Monitor window.
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ROE420000MCUO00 User’s Manual 8. Maintenance and Warranty

8. Maintenance and Warranty

This chapter covers basic maintenance, warranty information, provisions for repair and the procedures for requesting a repair.

8.1 User Registration
When you purchase our product, be sure to register as a user. For user registration, refer to “User Registration” (page 15) of
this user's manual.

8.2 Maintenance

(1) If dust or dirt collects anywhere on your emulation system, wipe it off with a dry soft cloth. Do not use thinner or other
solvents because these chemicals can cause the equipment's surface coating to separate.

(2) When you do not use the MCU unit for a long period, for safety purposes, disconnect the power cable from the power

supply.

8.3 Warranty
If your product becomes faulty within one year after purchase while being used under conditions of observance of the
"IMPORTANT" and "Precautions for Safety" notes in this user's manual, we will repair or replace your faulty product free of
charge. Note, however, that if your product's fault is due to any of the following causes, an extra charge will apply to our repair
or replacement of the product.

- Misuse, abuse, or use under extraordinary conditions

- Unauthorized repair, remodeling, maintenance, and so on

- Inadequate user system or improper use of the user system

- Fires, earthquakes, and other unexpected disasters
In the above cases, contact your local distributor. If your product is being leased, consult the leasing company or the owner.

8.4 Repair Provisions
(1) Repairs not covered by warranty
Problems arising in products for which more than one year has elapsed since purchase are not covered by warranty.

(2) Replacement not covered by warranty
If your product's fault falls into any of the following categories, the fault will be corrected by replacing the entire product
instead of repairing it, or you will be advised to purchase a new product, depending on the severity of the fault.
- Faulty or broken mechanical portions
- Flaws, separation, or rust in coated or plated portions
- Flaws or cracks in plastic portions
- Faults or breakage caused by improper use or unauthorized repair or modification
- Heavily damaged electric circuits due to overvoltage, overcurrent or shorting of power supply
- Cracks in the printed circuit board or burnt-down patterns
- A wide range of faults that make replacement less expensive than repair
- Faults that are not locatable or identifiable
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(3) Expiration of the repair period
When a period of one year has elapsed after production of a given model ceased, repairing products of that model may
ecome impossible.

(4) Carriage fees for sending your product to be repaired
Carriage fees for sending your product to us for repair are at your own expense.

8.5 How to Request Repairs
If your product is found faulty, fill in a Repair Request Sheet downloadable from the following URL. And email the sheet and
send the product to your local distributor.

http://www.renesas.com/repair

A\ CAUTION

Note on Transporting the Product:

® \When sending your product for repair, use the packing box and cushioning material supplied with the MCU unit
when it was delivered to you and specify caution in handling (handling as precision equipment). If packing of
your product is not complete, it may be damaged during transportation. When you pack your product in a bag,
make sure to use the conductive plastic bag supplied with the MCU unit (usually a blue bag). If you use a
different bag, it may lead to further trouble with your product due to static electricity.
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