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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.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

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

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

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

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

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

owned subsidiaries.

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

Preface

The ROE530640MCUOO is a full-spec emulator for MCUs of the M16C/60 Series M16C/64 Group. This user's manual mainly
describes specifications of the ROE530640MCUO00 and how to setup it.

All components of the ROE530640MCUO00 are listed under “1.1 Package Components” (page 16). If you have any questions
about the ROE530640MCUO00, contact your local distributor.

The manuals relevant to usage of the ROE530640MCUO0O0 are listed below. You can download the latest manuals from the

Renesas Tools homepage (http://www.renesas.com/tools).

Related manuals

Item

Manual

Accessory

ROEO100TNPFJO00 User’s Manual

ROE0O100TNPFKO00 User’s Manual

Integrated development environment

High-performance Embedded Workshop User’s Manual

C compiler C/C++ Compiler Package for M16C Series, R§C Family
C/C++ Compiler User's Manual
Assembler C/ C++ Compiler Package for M16C Series, R8C Family

Assembler User's Manual

R20UT0430EJ0600 Rev.6.00
May 25, 2011
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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) E100 emulator main unit
(2) MCU unit
(3) Pitch converter board for connecting the user system

The emulator herein does not include the customer’s user system and host machine.

Purpose of use of the emulator:
This emulator is a device to support the development of systems that use the M16C Family M16C/60 Series M16C/64 Group
of Renesas 16-bit single-chip MCUs. 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)

(7

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.

Renesas Electronics Corporation will not assume responsibility of direct or indirect damage caused by an accidental
failure or malfunction in this product.

When disposing of the emulator:

Penalties may be applicable for incorrect disposal of this waste, in accordance with your national legislation.

R20UT0430EJ0600 Rev.6.00 Page 4 of 230
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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.

R20UT0430EJ0600 Rev.6.00 Page 5 of 230
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Precautions for Safety

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

Contact us if you have any questions about the precautions described here.

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.

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

A WARNING wound unless it is avoided.

A CAUTION indicates a potentially dangerous situation that will cause a slight injury or
CAUTION a medium-degree injury or property damage unless it is avoided.

In addition to the two above, the following are also used as appropriate.

/\ means WARNING or CAUTION.

Example: ﬁ
CAUTION AGAINST AN ELECTRIC SHOCK

© means PROHIBITION.

Example:
@DISASSEMBLY PROHIBITED

@ means A FORCIBLE ACTION.

Example:
%UNPLUG THE POWER CABLE FROM THE RECEPTACLE.

R20UT0430EJ0600 Rev.6.00 Page 6 of 230
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/\ WARNING
Warnings for AC Power Supply:

If 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 yours developing product is
transform-less (not having isolation transformer of AC power), this may cause electric shock.
Also, this may give an un-repairable damage to this product and yours developing product.
While developing, connect AC power of the product to commercial power through isolation
transformer in order to avoid these dangers.

If other equipment is connected to the same branch circuit, care should be taken not to overload
the circuit.

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.

9 When installing this equipment, insure that a reliable ground connection is maintained.

Before setting up this product 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 Handling:
Do not modify this product. Personal injury due to electric shock may occur if this product is
modified. 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 water or some other liquid into the product may cause un-repairable damage.

Warning for Use temperature:
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.

R20UT0430EJ0600 Rev.6.00 Page 7 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual Precautions for safety

ACAUTION

Cautions to Be Taken for the AC Adapter:

Use only the AC adapter included in this product.
Do not use the AC adapter for other equipment.

Cautions to Be Taken for Turning On the Power:
Turn ON/OFF the power of the emulator and the user system as simultaneously as possible.
If you cannot turn on the powers simultaneously, turn on the emulator first and then the user system.

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 product. Be careful not to apply a mechanical shock.

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

When attaching and removing the cable, hold the plug of the cable and do not touch the cable.
Do not pull the 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 tape the flexible cable or apply adhesives to secure the cable. The shielding material on
the surface of the cable may come off.

Note on Transporting the Product:

When sending your product for repair, use the packing box and cushioning material supplied with

the product 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 product (usually a blue bag). If you use a different bag, it may lead to further trouble with your

product due to static electricity.

Caution to Be Taken for System Malfunctions:

If the emulator malfunctions because of interference like external noise, do the following to

remedy the trouble.

(1) Exit the emulator debugger, and shut OFF the emulator and the user system.

(2) After a lapse of 10 seconds, turn ON the power of the emulator and the user system again,
then launch the emulator debugger.

Caution to Be Taken for Disposal:

Penalties may be applicable for incorrect disposal of this waste, in accordance with your national
legislation.

—

-~

&

European Union regulatory notices:

The WEEE (Waste Electrical and Electronic Equipment) regulations put responsibilities on
producers for the collection and recycling or disposal of electrical and electronic waste. Return of
WEEE under these regulations is applicable in the European Union only. This equipment
(including all accessories) is not intended for household use. After use the equipment cannot be
disposed of as household waste, and the WEEE must be treated, recycled and disposed of in an
environmentally sound manner.

Renesas Electronics Europe GmbH can take back end of life equipment, register for this service
at “http://www.renesas.eu/weee”.

I ¢
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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 (ROE530640MCUQ0)
This means the E100 emulator for the M16C/64 Group.

Emulator system
This means an emulator system built around the MCU unit (ROE530640MCUO00). The emulator system is configured with an
emulator main unit (ROE001000EMUO00), MCU unit (ROE530640MCUO00), 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 ROE530640MCUO00 package consists of the following items. When unpacking it, check to see if your ROE530640MCU00

contains all of these items.

Table 1.1 Package components

Item Quantity

ROE530640MCU00 MCU board 1
Oscillator module (20MHz) mounted on the IC17 socket
ROE001000FLX10 flexible cable
ROE530640MCUO00 Release Notes (English)
ROE530640MCUO00 Release Notes (Japanese)
Repair Request Sheet (English)
Repair Request Sheet (Japanese)
CD-ROM - M16C R8C E100 Emulator Software

(M16C R8C E100 Emulator Debugger included)
- User’s Manual
* Please keep the ROE530640MCUO00'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.
* If you have any questions or are in doubt about any point regarding the packaged product, contact your local distributor.

el e e el e D R

1.2 Other Tool Products Required for Development
To proceed with the development of a program for M16C/60 Series M16C/64 Group MCUs, the products listed below are
necessary in addition to those contained in the package and listed above. Procure them separately.

Table 1.2 Other tool products required for development

Product Part No.
Emulator main unit E100 ROE001000EMUO00
100-pin 0.65mm pitch QFP (PRQP0100JD-B  Previous code: 100P6F-A) ROEO100TNPFJ00
100-pin 0.5mm pitch LQFP (PLQP0100KB-A Previous code: 100P6Q-A) ROEO100TNPFKO00

* To purchase the product, 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
ROE530640MCU00

| (2) Flexible cable

(7) Pitch converter board for
connecting to the user system

— L e —

/ £ £ (3 £33 65 620 653 £ £ o 4 0 12 0

e ey 2 1 | 1=
 fingl Itk | Fll ll_i I'Il11T11

2 5 X M 7 L O

( \

(5) AC adapter power

oL e v e :
T \ supply for the emulator

(6) Host machine (3) E100 emulator (8) User system and
main unit user system power supply

Figure 1.1 System configuration

(1) MCU Unit ROE530640MCUOO (this product)
This is an MCU board for the M16C/60 Series M16C/64 Group MCUs with 512 KB ROM and contains an evaluation
MCU.
(2) Flexible cable ROEO01000FLX10 (included)
(3) E100 Emulator main unit ROE0O01000EMUO00
This is the E100 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 ROE0100TNPFJO0O0, etc.
(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 each part of the emulator
Figure 1.2 shows the names of each part of the emulator.

(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 each part of the emulator

(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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(5) System Status LEDs

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

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 The 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 operating state of the target MCU and power supply of the user system. Table 1.4 lists the
definition of each target status LED.

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.

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

1.4.1 Product Specifications

Table 1.5 lists the specifications of the ROE530640MCUO0O.

Table 1.5 Specifications of the ROE530640MCU00

Applicable MCU M16C/60 Series M16C/64 Group MCUs with 512 KB ROM
Applicable MCU mode Single-chip mode, memory expansion mode, microprocessor mode
Maximum ROM/RAM capacity 1. Internal flash ROM: 8KB+16KB+512KB

0E000h--OFFFFh, 10000h--13FFFh, 80000h--FFFFFh
2. Internal RAM: 31KB
00400h--07FFFh

Maximum operating frequency

Power supply voltage: 2.7 to 5.5V 25MHz (with PLL)
(Emulation memory Owait: 12MHz, 1wait or more: 25MHz)

Software break

4096 points

Hardware break

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

Combination, pass count

- Cumulative AND/OR/status transition
- 255 pass counts

Detection of exceptional events

Violation of access protection/Read from uninitialized memory/
Performance overflow/Realtime profile overflow/
Trace memory overflow/Task stack access violation/OS dispatch

Real-time tracing

192bits x 4M 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

Trace extract/delete

- 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: 10ns to 1.6us

Coverage measurement

CO0: 2 Mbytes (256 Kbytes X 8 blocks)
C1: 1 Mbyte (128 Kbytes x 8 blocks)

Profile

| MB (128 KB 8 blocks)

Connection to user system

100-pin 0.65mm pitch QFP ROEO100TNPFJ00

100-pin 0.5mm pitch LQFP ROEOI00TNPFKO00

Emulator power supply

Supplied from included AC adapter (power supply voltage: 100 to 240 V, 50/60 Hz)
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1.4.2 Regulatory Compliance Notices

e 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 thiscf)roduct 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 Corp.

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

Name: Renesas Electronics Europe GmbH

Address: Arcadiastrasse 10, 40472 Dusseldorf, Germany
+ Trademark and Type name

Trademark: Renesas

Product name: E100 Emulator MCU Unit

Type name: ROE530640MCUO00

Environmental Compliance and Certifications:
* Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment (RoHS) Directive
2002/95/EC
+ Waste Electrical and Electronic Equipment (WEEE) Directive 2002/96/EC

e United States Regulatory notices

This product complies with the following EMC regulation. (This is only valid in the United States.)

FCC Certifications:

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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1.4.3 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)
Item Description

Host machine

IBM PC/AT compatible

0S Windows® XP 32-bit edition [*1] [*3]

CPU Pentium 4 running at 1.6 GHz or more recommended

Interface USB 2.0/USB 1.1 [*2]

Memory 1 Gbyte 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® or Windows® 7)

Item

Description

Host machine IBM PC/AT compatible
(0N Windows Vista® 32-bit edition [*1] [*4]
Windows® 7 32-bit edition / 64-bit edition [*1]
CPU Pentium 4 running at 3GHz or
Core 2 Duo running at 1GHz or more recommended
Interface USB 2.0 /USB 1.1 [*2]
Memory 2 Gbyte or larger (more than 10 times the file size of the load module)

recommended (32-bit edition)
3 Gbyte or larger (more than 10 times the file size of the load module)
recommended (64-bit edition)

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 edition of Windows® XP is not supported.

*4: The 64-bit edition of Windows Vista® is not supported.
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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 210).

1 | Check the package components. | Refer to “1.1 Package Components” (page 16).
v
2 | User registration | Refer to “User Registration” (page 14).
v
3 | Install the included software, etc. | Install them from the included CD-ROM.
v
4 Connect the MCU unit to the E100 main Refer to “2.3 Connecting the MCU Unit to and Disconnecting it
unit. from the E100 Emulator Main Unit” (page 26)
v
. Connect the USB interface connector of the emulator and the USB
5 Connect the host machine. .
port of the host machine.
v
6 | Connect the emulator power supply. | Connect an emulator power supply to the power connector.
v
7 | Turn on the power supply. | Turn ON the power to the emulator.
v
Check that the system status LEDs are lighting. When the user
8 Check the LEDs on the emulator. system is not connected, the POWER LED does not light up.
v
When using the emulator debugger for the first time, try to use the
9 Try to use the emulator debugger according emulator functions, referring to “3. Tutorial” (page 37).
to the tutorial. If the emulator debugger does not start, follow steps 10 through 13
in this chart to perform a self-checking.
v
10 Create a project in the High-performance Start up the High-performance Embedded Workshop and create a
Embedded Workshop. project by following “4. Preparing to Debug” (page 68).
v
1 Start up the emulator debugger from the Start up the High-performance Embedded Workshop to launch the
High-performance Embedded Workshop. emulator debugger by following “4. Preparing to Debug” (page 68).
v
Make settings on the Device page in the Device Setting dialog box
12 Set up the operating environment of the of the emulator debugger and select the “Start booting up on
emulator debugger. successful completion of self-checking” checkbox by following “4.
Preparing to Debug” (page 68).
v
13 Self-checking |

Figure 2.1 Flowchart of starting up the emulator (for the first time)
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14 Change the settings.
A\
15 Connect the user system.
v
16 Turn on the power supply.
v
17 Check the LEDs on the emulator.
v
18 Start up the emulator debugger from the
High-performance Embedded Workshop.
v
19 Set up the operating environment of the
emulator debugger.
v
Debug a program with various functions of
20
the emulator debugger

Change the settings of the power supply to MCUs or clock supply,
according to the conditions on use.

Connect the user system as occasion demands.

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

Check that system status LEDs, and POWER and RESET of the
target status LED are lighting. 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 the 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 79).

Figure 2.2 Flowchart of starting up the emulator (after the self- checking)
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2.2 Installing the Included Software
If you have Windows® 7, Windows Vista® or Windows® XP 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
ROE530640MCU00

Push the MCU unit down
to check it is attached properly.

E100 emulator main unit
ROE001000EMUOO

Disconnecting

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:
0 ® Always shut OFF 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 for connecting 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 of 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 equipment, 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.

EEGEO)

\ v,

® The included AC adapter has no power switch. The AC adapter is always active while connecting 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/OFF the power of the emulator and user system as simultaneously as 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.

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.
2.7V <Vcel =Vec2<55V

® 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 to check if the emulator functions operate properly. To run the self-check function of the emulator, follow the
procedure below. While the self- checking is in progress, the states of the LEDs will change as shown in Figure 2.6. In case of

ERROR, because the states of the target status LEDs will change depending on the types of errors, 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 check box in the
Device Setting dialog box.

(4) When you click OK, self-checking will start. If the normal result is displayed in about 60 seconds, self-checking has ended.
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Figure 2.6 LED displays during the self-checking
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2.8 Selecting the Clock Supply

2.8.1 Clock Source

You can choose the clock source supplied to the evaluation MCU 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 emulator debugger Description Default setting
Emulator IC17 mounting oscillator module Yes
Main (Xiv-XouT) User Oscillator circuit on the user §ystem -
Generate Internal generator circuit i
(1.0 t0 20.0 MHz)
Emulator Internal oscillator circuit Yes
Sub (XcIN-XcouT) (32.768 kHz)
User Oscillator circuit on the user system -

Note on Changing the Clock Supply:
® The clock supply can be set by the Configuration properties dialog box when starting up the emulator debugger

or by an input of the emulator_clock command on 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 (20MHz) is mounted on the IC17 at factory setting. If you 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 of the IC17 (see Figure 2.7).

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

[)SG-8002DC

11

14 8
Q000000

Q00O
7

A 4

! m
D sG-8002DB
O

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 this product with an external clock, construct the oscillator circuit as shown in Figure 2.8 in the user system and
input the oscillator output at 50% duty (within the operating range of the evaluation MCU) into pin Xn. And pin Xyt should
be open. Choose "User" in the emulator debugger to use this clock.

Evaluation MCU

XIN Xout
Open
Oscillator
Oscillator output circuit

Figure 2.8 External oscillator circuit

Make note that in the oscillator circuit shown in Figure 2.9 where an oscillator is connected between pins Xy and Xour,
oscillation does not occur because a converter board and other devices are used between the evaluation MCU and the user

system. It is the same for sub-clock oscillator circuits (Xcpn and Xcour)-

Evaluation MCU

XIN XouT

0
b

Figure 2.9 Circuit in which oscillation does not occur

2.8.4 Using the Internal Generator Circuit

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

Although you can change a frequency between 1.0 and 99.9 MHz by 0.1 MHz for the E100, do not specify a value exceeding
the maximum input frequency 20 MHz of the Xy of the MCU.

Notes on Using the Internal Generator Circuit:
® The internal generator circuit is equipped for temporary debugging purposes. Temperature characteristics of
frequencies are not guaranteed.
® Be sure to evaluate your system with an oscillator whose frequency is the same as that of the oscillator module
or oscillator circuit (emulator) for final evaluation purposes.
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2.9 Connecting the User System

Figure 2.10 shows how to connect this product to your user system.

Flexible cable

100-pin
0.65mm pitch 0.5mm pitch
ROEO0100TNPFJO00 ROEO0100TNPFKO00
100-pin QFP 100-pin LQFP

Figure 2.10 Connecting this product to the user system

A CAUTION

Note on Connecting the User System:

0 ® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and

user system.
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2.9.1 Connecting to a 100-pin 0.65mm Pitch Foot Pattern
The following is a procedure of connecting to a 100-pin 0.65mm pitch foot pattern on the user system using the
ROEO100TNPFJOO (not included). For details on the ROEO100TNPFJO00 (not included), refer to its user's manual.

(1) Attach the NQPACK100RB included with the ROEO100TNPFJO0O to the user system.

(2) Attach the YQPACKI100RB included with the ROEO100TNPFJ00 to the NQPACKI100RB and secure it with the YQ-
GUIDE:s.

(3) Attach the ROEO100TNPFJO0O to the YQPACK100RB.

(4) Attach the CN2 side of the ROEO100TNPFJ0O0 to the CN2 side of the flexible cable.

(5) Attach the CN1 side of the ROEO100TNPFJO00 to the CN1 side of the flexible cable.

S

ﬂ ﬂ Evaluation with

% ROE0100TNPFJ00 actual MCU
-

(3) HQPACK100RB168
YQ-GUIDE (x4) (not included)
[

E YQPACK100RB
Q

These corners ﬂ (

*

FLASH version

<t
)

are not round. NQPACK100RB M(DJ, etc.
h <
ﬂ (1) 100-pin 0.65mm pitch

(PRQP0100JD-B) foot pattern

<>

* : These four products are
available in one package.

No. 1 pin
User system

Figure 2.11 Connecting to a 100-pin 0.65mm pitch foot pattern

AN\ CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and
user system.

® The connectors of the ROEO100TNPFJO00 are guaranteed for only 50 insertion/removal iterations.
® For purchasing the HQPACK100RB168, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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2.9.2 Connecting to a 100-pin 0.5mm Pitch Foot Pattern
The following is a procedure of connecting to a 100-pin 0.5mm pitch foot pattern on the user system using the
ROEO100TNPFKO0O0 (not included). For details on the ROEO100TNPFKOO (not included), refer to its user's manual.

(1) Attach the NQPACK100SD-ND included with the ROEO100TNPFKOO to the user system.

(2) Attach the YQPACK100SD included with the ROEO100TNPFKO00 to the NQPACK100SD-ND and secure it with the YQ-
GUIDE:s.

(3) Attach the ROEO100TNPFKO0O to the YQPACK100SD.

(4) Attach the CN2 side of the ROEO100TNPFKOO to the CN2 side of the flexible cable.

(5) Attach the CN1 side of the ROEO100TNPFKOO to the CN1 side of the flexible cable.

(4) ] 1 (5) Evaluation with
ROEO100TNPFK0O0O actual MCU

(3) HQPACK100SD
YQ-GUIDE (x4) (not included)
0

% E YQPACK100SD
ﬂ o
2o 4 >

&

*

These corners 2 FLASH version
are not round. - ( ) NQPACK100SD-ND MCB: etc.
m

ﬂ (1) 100-pin 0.5mm pitch
(PLQP0100KB-A) foot pattern

% : These four products are User system

available in one package.

Figure 2.12 Connecting to a 100-pin 0.5mm pitch foot pattern

A CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and
user system.
® The connectors of the ROEOI00TNPFKOO are guaranteed for only 50 insertion/removal iterations.

® For purchasing the HQPACK100SD, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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3. Tutorial

3.1 Introduction

The E100 emulator has a tutorial program available. This program is provided as a means for presenting to you the main

features of the emulator, as will be explained in this document.

This tutorial program is written in C language, and is created to sort 10 pieces of random data in ascending/descending orders.

The following outlines the processing performed by the tutorial program.

The main function calls the tutorial function repeatedly in order to execute a sort process repeatedly.

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

The sort function inputs an array that contains the random data generated by the tutorial function and sorts the input data in
ascending order.

The change function inputs an array that was sorted in ascending order by the sort function and sorts the input data in

descending order.

The tutorial program is a program designed to help user to understand how to use the functions of the emulator and the

emulator debugger. When developing user systems and user programs, refer to the user’s manuals of the target MCUs.

CAUTION

If the tutorial program is recompiled, the addresses in a 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 following the procedure described in Section 4.4, “Opening an Existing Workspace”

For the directory, specify the one that is given below.
OS installed drive\Workspace\Tutoria\E100\M16C

For the file, specify the one that is 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. In this dialog box,

make initial settings of the debugger.
When you have finished setting up the debugger, you are ready to debug.
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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 program to be downloaded and the address in the
microcomputer to which downloaded differ with each microcomputer used. Read the display of strings, etc. on the screen as
suitable for the microcomputer you are using.

Choose Download from Tutorial.x30 of Download modules.

= izl =l
=3 Tutorial
=-[g Tutorial
=23 € zource file
----- & fvector.c
..... ] heap.c
----- X initzctc
----- Y] intprg.c
----- E resetprg.c
----- E zort.c
----- ] Tutorial.c
== Download modules
P D
=23 Dependencies Download
----- cztartdef. h Downlaad (Debug Daka Cnly)
initzct. h Urload
: rezetprah —
- zfE2a.h Diownload & New Module, .,
----- zarth Remove
b hypedefing. h
Debug Setkings. ..
Configure Yiew. ..
IT Allow Docking
Hide
Properties. ..
Tl

Figure 3.2 Download display of the tutorial program
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3.4.2 Displaying the Source Program

In the High-performance Embedded Workshop you can debug a program at the source level.

Double-click Tutorial.c of C source file.

EFQE Tutoria
= Tutorial
B4 C source file
e [E] bvectorc
2] heap.c
Z£] initzct.c
intprg.c.
=] resetprg.c
: }qumc
OS] Tuitorialc
=23 Download modules
¢ L[] Tutorial=30 - 00000000
Dependencies
cetartdef b
E] initzct.h
rezetprg.h
zhB2a.h
zort.h
tpedefing. h

<[]

g
B
B
g

Line

Sour...

| Source

13
14
15
16
17
15
19
20
21
22
23
24
25
26
27
28
29
30
3l
32
33
34
35
3B
37
3

al

FGzDC
F3zDoC
F3ZEO
FSZE3
F3ZES

F3ZER

F3ZES
FSZFD

F3302
F5314
F83z0
F33z5s
F33ZE

F3344

wold main (woid)

i
while (114

tutorial():

b

oid tutorial (woid)
{
long af10] ;
long j:
int i:
struct Sample far *p sam;

initip sam):

for({ i=0; i<10; i++ )¢
j = rand():
ifi(3 « 03¢
1= -3z
H
al[i] = 3:
H

sortia) :

p_sam= malloci(sizeof (struct Sample));

N Eeroj... | ElTe.. | admav.. | [Test |

F Tutonal o l

Figure 3.3 Editor window (displaying the source program)

If necessary, you can change the font and font size to make text more easily readable. For details on how to change, refer to the

High-performance Embedded Workshop User’s Manual.

The Editor window initially shows the beginning of a program. Using the scroll bar, you can look at another part of a program.
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3.5 Setting Software Breakpoints

Software breakpoints are one of simple debug facilities.
The Editor window permits you to set software breakpoints easily. For example, you can set a software breakpoint at a place
where the sort function is called.

Double-click a row in the S/W Breakpoints column corresponding to the source line that includes a sort function call.

-loix

& &

Line Sowr.. | E.| C.| 5. Source |
27 j
28 |FBZEQ p_saw= malloc(sizecf(struct Sample)]:

29 |FBZFD initip sam):

30

31 |F3309 for{ i=0; i<10; i4++ ) {
32 |F8314 j = randi):

33 |F83:zZ0 if{j < 04

34 |F832Z5 = -3:

35 b

36 |FB83ZE ali] = 3:

37 b

38 |Fgz44 & sort (a) ;

39 |FB34E change (a) ;

40

41 |FB3E5Z2 p_sam->s0=a[0] :

42 |FBI6Z p_sam->=1=a[l]:

43 |FB376 p_sam->si=al[i]:

44 |FE38C p_sam->s3=al[3]:

45 |FB34Z p_sam->sd=a[4]:

45 |FB3IES p_sam->=5=a[5]:

47 |FB3CE P _sSam->s6=al[6]:

45 |FB3E4 p_sam->s7=al[7]:

49 |FB3FL P _Sam->s58=a[8]:

L0 |FE410 p_Sam->s9=a[2]:

51 |FB42Z6 free(p sam):

52 |F343:2 b sSam = NULL:

53 |Fg34385 b

54 —
55 wold abort (woid)

56 |FB434 i 7

| | vl

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 the Reset CPU button in the toolbar.

3.6.2 Executing the Program

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

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 at which the program has stopped.

=10 x|

Line Sowr.. | E.| C.| 5. Source |
23 long a[10] ; j
24 long Jj:

25 int i:

26 Struct Sample far *p sSam;

27

28 |FBZEQ p_saw= malloc(sizecf(struct Sample)]:
29 |FBZFD initip sam):

30

31 |FE309 for{ i=0; i<10; i4++ ) {

32 |FB8314 j = randi):

33 |FB3Z2Z0 if{j < 04

34 |FB325 = -3:

35 b

36 |FB3ZE ali] = 3:

37 b

38 |Fgz44 [ =43 sort (a) ;

39 |FB34E change (a) ;

40

41 |FB3E5Z2 p_sam->s0=a[0] :

42 |FBI6Z p_sam->=1=a[l]:

43 |FB376 p_sam->si=al[i]:

44 |FE38C p_sam->s3=al[3]:

45 |FB34Z p_sam->sd=a[4]:

45 |FB3IES p_sam->=5=a[5]:

47 |FB3CE P _sSam->s6=al[6]:

45 |FB3E4 p_sam->s7=al[7]: =
49 |FB3FL P _Sam->s58=a[8]:

L0 |FE410 p_Sam->s9=a[2]:

51 |FB42Z6 free(p sam):

52 |F3432 b sSam = NULL: -

| | vl

Figure 3.5 Editor window (program at a break)
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The Status window permits you to check the cause of the break that last occurred.

Choose CPU —> Status from the View menu or click the View Status toolbar button . When the Status window is displayed,
open the Target sheet in it and check.

kS|
Item | Status
MCT status Ready
PC:FE344
TaskID:-

[Fiolation of maccess protection =

Fead from uninitialized mwemory -

Stack access violation =

FPerformance overflow -

Realtime profile overflow =

Trace memory overflow =

Task =tack access wviolation =

05 dispatch =

Fun time count O0:00:00.001.3%96. 700
Cause of last hreak ZFoftware hreak

.4_I_.'llll- Memory p Plabforr § Events j Target /

Figure 3.6 Status window

CAUTION

The contents displayed in this window differ with each product. For details about the displayed contents of each product, refer
to Chapter 3, “Debugging,” or online help.

3.7 Checking Breakpoints
Use the Breakpoints dialog box to check all software breakpoints 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.

Breakpoints

]9

Cancel

Edit Code

Bemove

Remowve Al

LR,

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 the Registers toolbar button . The Register window shown below will be

displayed.

0 BANK - Reqgister

2]

Nate | Value| Radix |

RO
Rl
RZ
B3
A0

ooz 4
o030
oooa
oooa
ovog
ooao
o717
F3344
FFDOO
O&ES
oalr
o400

Hex
Hex
Hex
Hex
Hex

1en| u) 1| o] 8| 5| 2| o c| |

1]

10000101

Figure 3.8 Register window

The content of any register can be altered.

Double-click the line for the register you want to alter. The dialog box shown below will be displayed, so enter a new value

with which you want to alter the register.

P - Set Walue

Fadix : IHEH

SetAs: IWhn:-Ie Register

o]

Cancel

Figure 3.9 Set Value dialog box (PC)
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3.9 Referencing Symbols

The Label window permits you to display the symbol information included in a module.

Choose Symbols —> Label from the View menu or click the Label toolbar button . The Label window shown below will

be displayed. Use this window to look at the symbol information included in a module.

ﬂ
e =S
EP | Address | Nane 1=
ooo40a 3B
ooo4oa0 __pool
oaod4os ___memt
ooo414 _ g IntBuf
0oo41e _ mnext .
oood1x _ msize
COC041E _ g CharBuf
oao?lr _ stack top
oooalr __istack top
oooaz0 _heap area
OF3014 _ durmy int
OFE01A __brk
OF20Z0 __intd
OF20ZE6 __timer ki
OFg0ZC _timer b4
OF3032 __timer k3
OF3038 __int3d -
KN — _*I_I

Figure 3.10 Label window
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3.10 Checking Memory Contents

Specifying a label name, you can check in the Memory window the content of memory where the label is registered. For
example, you can check the content of memory corresponding to _main in byte unit, as shown below.

Choose CPU —> Memory from the View menu or click the Memory toolbar button || to display the Display Address dialog
box.

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

Display Address 2l

Dizplay Address: I_main j
Scroll Start Address: IUDUDD j
Scroll End Address: IFFFFF j

] I Cancel |

Figure 3.11  Display Address dialog box

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

|
F;_II m fﬁ; 040 8 & |ﬂE§aa & &b Ei|.1 4 16 .32 |EE

Bddress | +0 +1 +2 +3 +4 +5 +6 +7 +8 +0 +A +B +C +D +E +F | ASCII |+]
FEZDC p9 10 A O F5 05 00 FE F8 F3 7¢ FZ 32 7D E2 OO0 ..9....... l.2}..
FEZEC oo 7D EZ 28 00 FD O 9x 84 0OF YD B4 73 OB FA T3 OZBE LY. ..... }.s..5+
FEIFC FC 75 4B FC 75 4B FA FD ©2 80 OF 70 B4 D9 OB FE .uK.uK..... bl
FE30C 77 8B FE 0a 00 7p c¢cA 31 FD 44 39 O0OF ¢ F3 T3 ZB w....}.l.D..|.=+
FE31C F@ 73 OB F& YE EBE CF g6A 0OA 75 7B F® 73 5B F& 77 .=..~0.F.ufiulow
FEB3ZC EE F2 73 BO FE E9 10 EBE 4B CE Al 04 73 Be F& T3 ..2..... K...2..s
FB33C BE FE 02 ¢3 1B FE FE ¢3 EBE 1B CE FD BO 81 OF EBE +uvvvvvvnvnnnnnn.
FE34C 1B CE FD BO B2 OF 73 B4 FA 73 BS FC 75 2B CE €9 ...... S..3..ut..
FE35C 24 77 ES 75 ZB DpO 73 B4 FA 73 EBS FC O C9 44 V7 ES fw.ut.=..s...Dw.
FE36C 95 B DE c9 i4 77 E5 75 EB D4 73 B4 FA T3 EBESI FU ut..fw.ut.=..=..
FE37C 97 44 08 00 Y7 OES 75 ZB De B EZ4 7Y E3 Th ZB DB wDh..w.ut..ijw.ut.
FE38C 73 B4 FA 73 BI FC 7T 44 QO 00 77 OES 73 ZB DA €9 =..3..wbh..w.ut..
FE30C 24 37 ES 7h ZB DpC 73 B4 FA Y73 BS FC 7Y 44 10 00 Sw.ut.=..5..wD.. _J
FB3AC 77 BS 75 2B DE €9 24 77 ES 75 3B ED 73 B4 FA 73 wowh.fmub.s..s

Figure 3.12 Memory window
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3.11 Referencing Variables

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

Click the left-hand side of the array ‘a’ displayed in the Editor window and place the cursor there. Select Instant Watch with
the right mouse button. The dialog box shown below will be displayed.

Instant Wakch

F- a { 000065 } [signed long[10])

Figure 3.13 Instant Watch dialog box

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

watech 3
RE CHED S X | @

Scope

[T et wateha weatcha J watcha B wistcha J
Figure 3.14 Watch window (array display)

Or you can specify a variable name to add a variable to the Watch window. Click the right mouse button in the Watch window
and choose Add Watch from the pop-up menu. The dialog box shown below will be displayed.

Add Wakch .EJJEJ

Wariable or expression; QE.

i Cancel

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

=
RE|(CE S K|S e

[ OxD00EeS

<R i H'000s { 0xD0D71S

(zigned long[10]) [Current Scope]

— -

[=2igned int) [Current Scope]

[ weateha {wnatchz J wiatcha )y wiatcha /

Figure 3.16 Watch window (showing a variable)

Clicking the “+” mark shown to the left of the array ‘a’ in the Watch window, you can look at each element of the array ‘a.’

watch
RE|(OE S X | S e

|

= [ Ox000E=S |} long[10]) [Curcent Scope]
R [0] 0N | ( 0000625 }  (signed
~R [1] [ Ox0006eD }  (=signed long)
~R[2] { Ox0006ed } (signed long)
~R [3] { OxO00Efl } (signed long)
~R[4] { Dx0006£f5 } (signed long)
~R[5] { Dx0D0D6£9 }  (signed long)
~R[6] { Ox0006fd } (signed long)
~R 7] { 0000701 } (signed long)
~R (8] { 0=000705 }  (signed long)
~R O[3 { O0x000709 }  (signed long)
~R i { Ox000715 }  (signed int) [Current Scope]
[T weatcha fwatchz J watcha )\ watcha /

Figure 3.17 Watch window (showing array elements)
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3.12 Showing Local Variables

Using the Locals window you can display the local variables included in a function. As an example, let’s check the local
variables of the tutorial function. This function declares four local variables ‘a,” ‘j,” ‘i’ and ‘p_sam.’

Choose Symbols —> Local from the View menu or click the Locals toolbar button to display the Locals window.

The Locals window shows the local variables and the values of the function indicated by the current program counter (PC).

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

Name I Value | Type |
..... a { Ox000Be5 @ [=igned long[10])

-------- 4 H'ODDOOf£6 { Ox00070d }  (signed long)

H'000=a { 0=000715 } [signed int)
----- p_Sam Ox000=28 { Ox000711 1} [struct Sample*)

Figure 3.18 Locals window

Click the “+” mark shown to the left of the array ‘a’ in the Locals window to display the elements comprising the array ‘a’.
Look at the elements of the array ‘a’ before and after the sort function is executed to confirm that random data is sorted in

descending order.

3.13 Single-Stepping a Program

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

Table 3.1 Step Options

Item No. Command Description
1 Step In Executes a program one statement at a time (including statements in a function).
2 Step Over Executes a program one statement at a time by ‘stepping over’ a function call if any.
3 Step Out After exiting a function, stops at the next statement of a program that called the function.
4 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’ a called function and stops at the first statement of the called function.

To enter the sort function, choose Step In from the Debug menu or click the Step In button in the toolbar.

#

Figure 3.19 Step In button

Like Sowr.. | E C 5| Source

=] initistruct Jample *p =sam)
9 |FB0OCZ i
10 |F30OCS p_sam-»s0 =
11 |F30D7 p_sam-»31 =
12 |FSOED p_Sam-»>52 =
13 |F3105 p_Sam—>33 =
14 |F511D p_sSam—>34 =
15 |F5135 p_sSam—>35 =
16 |F514D p_Sam—>36 =
17 |FS1e5 p_sSam—>37 =
15 |F317D p_sSam—>38 =
19 |F5195 p_sSam—>39 =
20 |FS14D i
21

Ar he %e % % e e e e

o Y o Y o Y e Y o o |

P

23 int g IntBuf;
24 char g CharBuf:

26
27 sort [ long *a)
28 |F81EO o |{
29 long tr

30 int i, j, k., gap;
31
32 |FB1EeR gap = 5:

33 |FE1E2 while | gap > 0 ){

36 |FE1DF for(j=i-gap;

39 |Fgzia £ =
40 |FS223 alil

42 i
43 el=e

45 i

45 i

47 i

45 |FSZel gap = gap/Z:
49 |F5zZeD i

51 |F827D }
4]

22 = e e e

25 = e e e

34 |Fg1cz for({ k=0; k<gap: k++){
35 |FE1CF for{ i=k+gap: i<l0:

37 |FS1EE g_IntBuf = 3:
38 |FS1F3 iffalil=ali+gapl )i

41 |FG23C alj+ogap]

44 hreak:

50 |Fsz270 g_CharBuf = (char)g IntBuf & 0Ox00FF:

T Tutoriale < zort.c I

Figure 3.20 Editor window (Step In)

The highlighting 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 exits a called function by executing it quickly and stops at the next statement of a program from which

the function was called.

To exit the sort function, choose Step Out from the Debug menu or click the Step Out button in the toolbar.

{»

Figure 3.21 Step Out button

«# Tulorial.c I

Bt

Lire Sour.. | E.

| 5]

Scuce

15 Fezbc
16 |FEEDC
17 |FSZED
18 |FSZE3
19 |FE2ZES

&Z FSZEGD

28 F&2E9
29 |\FE2FD

31 |F§308
32 |F&314
33 |Fg3z0
34 |FE32S5

36 FE3ZE

38 Foi4s
38 (FEl4B

41 |FE352
42 |F&3ei
43 |FE376
44 Faiac
45 FE3AZ
45 FS3E8
47 |FE3CE
48 FEIE4
49 |FE3IFA
S0 |F8410
51 |F3426
52 |F843Z
53 |Fe4a3@

oo

wold main(void)
1
while (1)1
Turorial() }
b
}

rrodd Tutorial (wold)
i
long a[l0]:
long 3:
int 1r

:i.n:i.tl:p_suml ]

Lo i=0: 1i<10:
3 = eandil
if43 < 0){

s
1
afi] = 3@

H

sorklal);

change [a] ;

EI_E-E.N—}SU=B.[|:|] H
p Zam->zl=all];
szum—}sZ-u.[Z] i
p_sam-rsi=ald];
P_anm=>3a=alq]
0 aam->a3=a[5] !
y_sam->=d=al6]
P =am->=T=a[7];
p:snm—‘:rsﬂ-u.[B] b
P _anm=>3d=als] !
Lree I:!]_SEM] H
p_=am = NUOLL;

i+ 4

atrust Famwple far "]‘,'I_SWTL!

p_=am= mallec[=izeof (struct Sample)):

watch |
R OB X S e

S [ OO0 51 igred long[1071] ['TI.II“:-:-;-.I: Foiope]

R [ Ox0006e5 }  (sigeed Lomg)

R [1] [ Ox0006e9 }  (signed Long)

R [I] [ Ox0006ed }  (zigned Llong)

R [3] [ Ox0006f1 } (oigned Lomg)

R [4] [ Ox0006ES }  (aigned Long)

R [3] { OxO006£9 }  (2igned long)

R [5] { Ox0006fd }  (signed Long)

R [7] { Ox000701 } (sighed Long)

R (8] [ 0x00D705 }  (=2igeed Llong) 1=

R [0] { Ox000709 }  (signed Long)

R i [ Ox000715 }  (signed int) [Current Joope]

[T watehn £ wwabchz | wiskchd J wiskchd J -

Bl

Figure 3.22 Editor window (Step Out)

The data of the variable ‘a’ displayed in the Watch window will be sorted in 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 a time, choose Step Over from the Debug menu or click the Step Over

button in the toolbar.

[

Figure 3.23 Step Over button

# Tulorial.c I

Bt

Lire Sewr | E. C 5 Souce |
14 roid mainivoid) ZI
15 FE2Dbc i
15 FEaDpc while (1)1
17 F&2E0 Tucorialil
18 FBZES H
19 FE2ES i
20
21 rodd Tucorial (wold)

ZZ [FGZES 1
23 long a[l0]:
24 long s
25 int iz
1] atruct Smeple Tar *p_sem;
a7
zZ8 F&ZE9 p_=am= mallas [sizepf{=steuct Sample) )
20 |FE2FD :i.n:i.tl:p_su.ml;
0
31 Fg3oe for[ 1i=0r 1<10: d4+ | {
32 F8314d 4 = cand()
33 |FE3z0 LE(3 € O}{ watch |
34 FB32ZS - -3
o , 10 PR DB MY S e E
36 FB3ZE ali] = 3@
3: - - b a [ Ox0 } gned long[10]] [Cureent S
2OrE(a);
o | change {a) : R [ Ox0006e5 }  (aigned Llong)
a0 R [1] [ Ox000Eed }  (=2igned Llong)
41 F83I5E =] p_sam->2l=al0] R [2] [ OxO006ed }  (aigned long)
:; gg:gz !J_SHD->3;=3E;}J R [3] [ Ox0006f1 }  (=2igned Long)
p_=am->=lesn ¥
24 |reamc P sam-r=i=al3] : R [4] [ Ox0006£5 }  (aigned long)
45 |FB3AZ p_omm-rad=al4] : R [3] [ O=0006f2 }  (2igned Long)
45 [FE3ES p_sam->25=a[5] ! R [&] [ Ow000Efd }  (2ighed long)
i; ig::: !J_SEW-F‘ST&E'_‘E:%—' R [T] { 0x000701 }  (signed lomg)
p_=am->=T=a i
a5 |re3ra p_som->s8=n(8] : R [8] [ Ox000705 }  (signed long) =
50 FS410 p_sam->af=a[5] R [0] [ 02000709 | (signed long
51 F8426 ILree(p_saw] R i { 0=000713 }  (z2igned int) [Current Scope]
ii ﬁg:gg " p_sam = HOLL; A ] weatchn {wintche J wiakch J wikch [ =
i | UL B

Figure 3.24 Editor window (Step Over)

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

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

Ell

Figure 3.25 Go button

Since the program is executing an infinite loop process, choose Stop Program from the Debug menu or click the Stop button in
the toolbar.

Figure 3.26 Stop button
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3.15 Hardware Break Facility

Hardware breaks cause the program to stop when it executes a specified address (instruction fetch) or reads or writes to a

specified memory location (data access).

3.15.1 Stopping a Program when It Executes a Specified Address

The Editor window permits you to set an instruction fetch event easily. For example, you can set an instruction fetch event at a
place where the sort function is called.

Double-click a row in the Event column corresponding to the source line that includes a sort function call.

1o/

&\ &

Line Sour... | E.| C.[ 5. Source |
28 |FBZES9 p_Zaw= malloc(sizeof (struct Samwple) ) : j
29 |F8ZFD init (p_sam) ;

30

31 |F&8309 for( i=0; i<10; i4++ 4§
32 |F8314 j = randi():

33 |FE83:z20 if(j] < 014

34 |F8325 i = -3a:

35 }

36 |F832ZE al[i] = 3:

37 }

38 |FS344|HY s0rt (a) ;

39 |FS34E change (a)

40

41 [F335:2 b _sawm-x>s0=a[0] ;

42 |[F33e:2 b _sam-x>31=all]:;

43 |F8376 b _sam-x>3i=alZ];

44 |[FE38C b _sam-x>33=al[3]; -

o | v

Figure 3.27 Editor window (setting a hardware breakpoint)

The source line that includes the sort function will be marked with HY, indicating that a hardware breakpoint that will cause a

program to stop when it fetches an instruction has been set there.
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3.16 Stopping a Program when It Accesses Memory

To stop a program when it reads or writes a value to a global variable, set up a hardware break as described below.

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

Open the OR page of the Hardware Break dialog box. In the Editor window, select a global variable that you want to be the
object of a hardware break so that a program is made to stop when it reads or writes a value to the variable, and drag-and-drop
the selected variable into the OR page.

Then click the Apply button.

When you run a program, it will stop running when a value is read or written to the global variable you have set.

1 Hardware Break * = |0
=101 %]

Hardware Break SR I

—Ewent:

Event | T.l [Descriptions | O, | Ta... | Comment |
w12 [Address] g IntBu.., - - :

add. .. | [elete | Enatile | Disatle |

Eventused 1 Freel5 Detail...l Registered events...l
Save. .. | Load. .. | Help | Apply I Close I
e
Figure 3.28 Hardware Break dialog box
Notes: (1) Only the global variables that are 1 byte or 2 bytes in size can be set.
(2) Local variables cannot be set.
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3.17 Trace Facility

The trace facility of the E100 emulator has a special memory known as “trace memory” that can hold an execution record of

up to 4M bus cycles, which is always updated during program execution. The content of trace memory is displayed in the

Trace window.
Choose Code —> Trace from the View menu or click the Trace toolbar button .
The Trace window shown below will be displayed.

rrace
mYVE vazzrEEdr flaaa

|Rame:J Fila: Cycke: |Adcress: [Tme: |

Cypole Lambel | Addres=s Dats BUS BHE EIO B/H RWI CPO QN BUSACE Debug EV | BL¢ ELEOVLAP TimeSkamp [(him:s.ms.us.n=j| |

Figure 3.29 Trace window

The following outlines the trace facility and describes how to set.
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3.17.1 Showing the Trace Information Acquired by Fill Until Stop

The free trace facility acquires trace information successively from when the user program starts running till when it breaks.

(1) Clear all break conditions. Click the right mouse button anywhere in the Trace window and choose Acquisition from the
pop-up menu that is displayed. The Trace conditions dialog box shown below will be displayed. Check to see that the

selected trace mode is Fill until stop. Click the Close button.

: Trace conditions ;IEIEI

Trace | Option |

Trace Mode:

Slop
- 2n Fill until skop j

condition and combination setking
=¥ O condition:

Evert inuse: O  Debal |

I other conditions:

IAND(.ﬁ.ccumulatiDn} j

Evertinuse: 0  [Dekal |

= Exception:
Exceptional Dt |
events

— Record condition:
& al " Capture ¢ Do not capture [ Step execution is recorded

o] e |

Tokal : 0 Ewent
"Delay(cycle}:

II:IM vI

Event inuse : O

Eventused 0 Freeld Detail... | Registered events...l

Help | Apply | Close |
A

Figure 3.30 Trace conditions dialog box (free trace)
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(2) Set a software break in a line of the tutorial function where p_sam ->s0=a[0]; is written.

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

Trace i E|
mVE vars il 54k a6
[Rare: -00007515, Do00000D e Crck: -00D0C016 [adkdrass: OFFFES. [Time: 00:00:00,001 650,710 |
Cyole Label | Address Datd BUS BHE BEIO B/ BWT ¢PU QN BUSACE Debug EV | EL¢ ELEOVLAE TimeZtsmp (him:=.ms.us.n=i| <]
-00000016 OFFFES ~--00 16b 1 D8 R 1 = 2 1 1 0o00000000000000 -~ - 00:00:00.001.650.710
-00000015 OFFFEE --02 16b 1 DB R O - 2 1 1 0000000000000000 -- - 00:00:00.001. 650,760
-000o0014 OFFFES —-02 16b 1 = = 1 = 201 1 0ooooooooo0o00on -- - 00:00:00.001. 850,810
00000013 OrFFFES ——02 16b 1 - - 1 - 201 1 0ooooooooo0o0oon -- - 00:00:00,.001, 850,860
=-000o0012 OFFFEE —-02 16b 1 - - 1 - 201 1 0o0ooQooooooooon -- - 00:00:00,001, 650,910
00000011 OrFFFE6E —-02 16b 1 = = 1 = 21 1 ooooonooooooooon -- - O0:00:00.001, 850,960
—-00oonoio OrFFEE —-02 16b 1 = = 1 = 201 1 ooooononoonoooon -- - O0:00:00,001, 851,010
=-00oonons OrFFrEE  —-02 16b 1 - - 1 - 201 1 noooononoononoon -- - O0:00:00.008. 651 . 060
~Qnannoog Oreres --0Z I 1 - - 1 - B 1 1 oopopoooooooooon -- - O0:00:00.008. 651,110
~00000007 OFFPEE --02 16b 1 - 1 - 2 1 1 0000D00000000000 == - D0:00:00.001. 651,160
~00000006 OFFPEE ==0%Z 1661 = = 1 = Z 1 1 0000000000000000 == = DO:00:00.00L1.651.210
~00000005 OFFPEE ~--02 1661 - = 1 = 2 1 1 0000000000000000 == = 00:00:00.001.651.260
-00000004 OFPPEE --02 1661 - - 1 = % 1 o fonoooooacoooaon -- - 00:00:00.001.651.310
-00000003 gopO4e  OFES 16b 0 W W 1 = 201 0 0000000000000000 -- - 00:00:00.001. 851,360
00000002 QopO4e  OF8S 16k 0 I w0 - 201 0 0o00oooooo0oaoon -- - 00:00:00.001. 651,410
00000001 OopO44 8353 16b 0 W W 1 = 201 0 0ooooooooo0oaoon -- - 00:00:00.001, 651,460
Qooonooo QopO44 2353 16k 0 oW 0 - 201 0 oooooQoooooogoon -- - 00:00:00.001, 851,510 j

Figure 3.31 Trace window (free trace)

(4) A mixed display of bus, disassemble and/or source display is possible. Choosing Display Mode —> DIS from the pop-up
menu, you can display trace information in a bus and disassemble mixed mode.

(Trace i £
wmyvp TazzRE Edr E QA
|Riangs: 0000715, Dona0non e KCyck: 00000060 Wddrass: OFEZCC [Tie: D0:00:00.008,643.510 |
| Cycle Label | Addres# Dats BUS BHE BEIO R/W RWE CFU QN BUSACC Debug EV | ELC ELCOVLAE TimeZtamp (him:=.ms.us.n=i| <]
OFELCE ADD.W:e¢  -ZH[FB],Al
-00000060 OFE2cE —-FE 2661 - - 1 W 2 1 1 0000000000000000 - - 00:00:00.001. 648,510
-00000052 OFEZD0 F367 166 0 IM B O BE 3 1 1 0000000000000000 —— -~ 00:00:00.001. 648, 560
-Q0o0o0058 QO0ErE OBES 16b 0 o oB0 = 301 1 Qoooooo0oc000000 -- - 00:00:00,.001, 648, 610
OFE2cE wov.Wie  [A01, [Ad]
-00000057 O0DEDE —-E5 16b 1 - - 1 oW 1 1 1 0000000000000000 —— - 00:00:00.001. 64§, 660
—-000on0ses Org2p2 0Z89 16b 0 m B 0 = 301 1 ooooonoooonoooon -- - O0:00:00,001, 648,710
-00000055 OO0GE4 OFFE 166 0 tw R O - 3 1 1 00000000a0000000 —— - 00:00:00.001. 648, T60
OFe2nd WMoV WG OZH[AD],0ZH[AL]
-000DDD54 000709 PE-- 16b 0 bW W O W 1 1 1 00000000000000D0 == - 00:00:00.001. 648 .810
-00000053 OOO70A ==0OF 166 1 ©W W O RE O 1 1 0000000000000000 == = 00:00:00.001. 648 .B60
-00000052 000GEE OCOO 166 O bW B O o1 1 000000000C000000 -- 00:00:00.001. 648,910
-00000051 OFE2D4 ©G0Z 26b 0 IM B O - Z 1 1 0000000000000000 -- - 00:00:00.001. 646 . 960
-00oo0asa OFEZDE PC1E 16b 0 Im B 0 EE 3 1 1 000000o0000000000 -- - 00:00:00.001. 649,010
OFE2D5 ADD.W:Q  W1H, -4H[FE]
-00000042 OOOT0E O0-- 166 0 W W 0O oW 1 1 1 0000000000000000 —— - 00:00:00.001. 648,060 55
-Q0oono4s Qoo7ee  —-00 16b 1 oW 0 EE 0 1 1 Qooooooooe0ooooon -- - 00:00:00,001, 649,110 :I
Figure 3.32 Trace window (bus and disassemble mixed display)
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(5) Furthermore, choosing Display Mode —> SRC from the pop-up menu, you can display trace information in a bus,
disassemble and source mixed mode.

Trace |
mypn vazrzs @ 40 Faqaq

|Ranos: 0000715, oon00000 . Fle: ok 00000035 ddrass: DFEZEA. Time: O0-00:00,001 645760 |

 Cycle Label | Addres= Dats BUS BHE BEIO B/ RWE CFU QN BUSACC Debug EV | ELC ELCOVLAE TimeZtsmp (him:s.ms.us.n=i| <]
-00000035 OFE2EA OGO 16b 0 IW R O ERE 3 1 1 0o0oooo0do000aog -~ - 00:00:00.001. 648,760
-00000034 OPE2BA —-CO0 16b 1 - = 1 @ 01 1 000000o000000000 -- - 00:00:00.001. 849,810
=-00000033 OFE2pA P21 16k 0 m p 0 - 201 1 0000000000000 -- - 00:00:00,.001, 649,860
gork. e 64 : ]
OFE2DA XITD
-000000532 _wain  OFE2RC 10059 16 O m B 0O comw 2 1 1 ooooonoooonoooon -- - 00:00:00,001, 649,910
~-00oonoz1 OrgipE 0O&6a 16b 0 m e 0 - 4 1 1 ooooonooooooaoon -- - O0:00:00,001, 649,960
—-00oonoz0 noosen 0717 16h 0 R 5] = 4 1 1 noooononoononoon -- - O0:00:00.004, 650,010
=000onoEs ooneEn  --17 16h 1 - = 1 - 4 1 1 oonoononoononoon -- - O0:00:00.008, 650,060
-000000z3 0O0GED ==17 16b 1 = = 1 = 4 1 1 0000000000000000 == = DO:00:00.001.650.110
00000027 DOOGE2 9352 16b 0 OW B O 3 1 1 0000000000000000 00:00:00.001.650. 160
00000026 ODO0GE4 OF 166 1 B R O 1 1 1 0000000000000000 00:00:00.001.650.210
=000000z25 000eE4  --0F 16b 1 = = 1 o 001 1 0000000000000000 == = 00:00:00.001.650.260
—-00000024 OFE352 EB473 Leb O m r O - & 1 1 0o0000000000a0o0 -- - 00:00:00.001. 650,310
—-00oo00z3 OpE354 73Fa 16b 0 Im B O <o 2 1 1 0oooooo0oo000000 -- - 00:00:00.001, 850,260
=-00oonoz2 Org354 --Fa 16b 1 - - 1 - 201 1 0ooooooooa0oooon -- - 00:00:00.001, 850,410
~000000z1 org3s4 --pA 161 - - 1 - & 1 1 Qo0oo0nooQoooaoon -- - 00:00:00,001, 650,460 j

Figure 3.33 Trace window (bus, disassemble and source mixed display)
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3.17.2 Showing the Trace Information Acquired by Fill around TP

The point & delay facility stops acquiring trace information a specified number of cycles after a trace point is encountered.

This facility allows you to keep track of program flow from trace information without having to break the user program.

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

(2) Choose Fill around TP for trace mode in the Trace conditions dialog box. In the Delay Value (Cycles) column, specify 4M.

(Up to 4M cycles of trace information from where a trace point is encountered will be acquired.)

i Trace conditions * = 0] x
=10l =]

Trace Maode:

"
- in :.le'-u‘[ dalay | Fill around TP j

condition and combination setking
¥ OR condition:

Eventinuse: 0  Detal |

I~ other conditions:

IAND(.ﬁ.ccumulatiDn} j

Eventinuse: 0  Detal | :

= Exceplion:
Exceptional Dt ail | ........... '
events

—Record condition:
& al  Capture ¢ Do not capkure [ Step execution is recorded

o] et

Tokal: O Ewvent

|4M -|

"Delay(cycle}:

Event inuse ;0

Eventused 0 Freel6 Detai... | Registered events...l
SAVE... I Load... | Help | Apply | Close |
E
Figure 3.34 Trace conditions dialog box (Fill around TP)
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(3) Next, set a trace point at which the debugger starts 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 into the OR page. Click the Apply button
and then the Close button.

Thus, the debugger will start acquiring trace information from when the main function is executed.

=0l x|

Trace ©OR | Option |

—Ewvent:

Event | T.I Descriptions | Lo TP | Ta... | Comment
SN F  [Address] _main - -

Aadd. .. | [elete | Enable | Disable |

Event used 1 Free 15 Detail...l Registered events...l
Save, ., | Load... | Help | Apply I Close I

g

Figure 3.35 Trace conditions dialog box (OR page)

(4) Choose Reset Go from the Debug menu. A short time after a trace point is reached, the trace content shown below will be
displayed in the Trace window.
|
mvE vax=nmlEdd Q66

|mma 00000001, (194302 [Fle: [Cyche: -0000GDL hddras& D0O7IE [Time: D0G00:00.001.505,520 |
Cyole Lahel | Address d { BHE BEIO B/U BWE RO QN BUSACE Debug EV i P . ms . s -

=00000ao1 0007 1E 1 1
00000000 O0071E --OF 16b 1 - - 1 &W 2 1 1 0000000000000001 -— - 00:00:00,001, 305,860
00000001 OFEZED OSES 166 0 TW R 0O ©B % 1 1 0000000000000000 -- 00:00:00.001. 305,920
00000002 OFE2ZE0 --E516b1 - - 1 BB 2 1 1 0000000000000000 -— - 00:00:00,001, 305,960
00000003 OFgZEZ FEOD 16h 0 IW R O <F 3 1 1 0000000000000000 -- - 00:00:00,001,305,010
00000004 OFE2ZEZ --00 1fb 1 - - 1 B 1 1 1 0000000000000000 -- - 00:00:00.001. 305,060
00000005 OFE2EZ --00 16 1 - - 1 o¢ 0 1 1 0000000000000000 -- - 00:00:00,001, 305,120
O000DODE _tutory OFEZE6 FETC 16b 0 Tw R O - % 1 1 0000000000000000 -- - 00:00:00.001, 306, 160
00000007 OFEZER  TIZ 16b 0 I . 1 0000000000000000 -- - 00:00:00.001, 306,220
oooonond DoO719 EZ== LlEb O oW W o = 4 1 1 DOOooDODDo0D0000 == = 00:00:00.00%. 306,260
oooooooa DoO71A ==BZ 1Eb 1 oW W o 4 1 1 DoOooDO0Do0D0000 == = 00:00:00.00L.306.320
Qoaooo10 000718 OF=-= 16b O DE W u] = 4 1 1 QooooDooooOoOong == = 00:00:00.001.306.360
aooono11 0Do0Y1E OF-- 16b O - - 1 - 4 1 1 goooooooooooooon -- - 00:00:00.001.306.420
00000012 000716 OF—— 166 0 - - 1 @H 2 1 1 0000000000000000 -— - 00:00:00,001, 304,450
00000013 OFEZEA 0O0EZ 16k 0 IV o - a1 1 0000000000000000 -- - 00:00:00,001, 305,520
00000014 OFBZER --EZ 1661 - - 1 - 4 1 1 0000000000000000 -- - 00:00:00.001. 305, 560
00000015 000717 00-- 26h 0 W W 0O BB 3 1 1 0000000000000000 -— - 00:00:00,001,305, 620 =

Figure 3.36 Trace window (Fill around TP)
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3.17.3 Showing a Function Execution History

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

(1) Clear all break conditions. Click the right mouse button anywhere in the Trace window and choose Acquisition from the
pop-up menu that is displayed. The Trace conditions dialog box will be displayed. Switch the trace mode to Fill until stop
and click the Apply button. Then click the Close button.

(2) Set a software break in a line of the tutorial function where p_sam—>s0=a[0]; is written.

(3) Choose Reset Go from the Debug menu. Processing will be halted by a break, and the trace information from start to break

will be displayed in the Trace window.

(4) Click the right mouse button anywhere in the Trace window and choose Function Execution History -> Function Execution

History from the pop-up menu that is displayed.
|

wmViE lvsazz w40 @ aqa

Range: -00007S15, OOOD00MD Fia: Cycks: 0000006 Wddress: OFFFES (Time: 00:00:00,001.654.770 |

Cycle Lsbel | Address Datsd BUS BAE BI0 B/W RWD CEU QN BUSACC Debug EV | EL¢ ELCOVLAE TimeZtamp (him:s.ms.us.ns=i| =]
~00000006 OFFFES --0Z 161 - - 1 - 2 1 1 0o0o0o0o00oooaoon -- - 00:00:00.001. 654,770
-0000000s OFFFES —-02 16b 1 = = 1 = 201 1 000oooo00c000000 -- - 00:00:00.001.854.820
—-00000004 OFFFES —-02 16b 1 - - 1 - 201 0 000oooo0oo0o0000 -- - 00:00:00.001, 854,870
00000003 QopO4e  OF8S 16k 0 I W 1 - 201 0 0o0ooQooooooooon -- - 00:00:00.001, 654,920
—-0000o0n002 OoOpD4é OF85 16b 0 oW o = 201 0 ooooooooooooooon -- - O0:00:00.001. 654,570
—-000ono01 OopD44 2353 16b 0 W 1 - 201 0 ooooonoooooogoon -- - O0:00:00,.001, 655,020
Qoaonooo 0opD44 2353 16b 0 mow 0 - 201 0 ooooooooooooooon -- - 00:00:00.001, 655,070 j

Figure 3.37 Trace window (function execution history—before analysis)
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(5) Click the right mouse button anywhere in the displayed function execution history window and choose Analyze Execution

History from the pop-up menu. A function execution history will be displayed in the upper pane of the Trace window.

Trace I NI E|
i - =
E_tutorial (OFS2ZEG) <- OPEZED
# _malloc (OPG498) <= OF81F1 <Display form of function execution history>
_inik (OFE0CZ) <= OF3303 . . .
§ rand (OPES4) <- OP8314 Function name (start address of function) <— function caller address
Bl _rand (OFB944) <= OFA314 Example: main (0F82DC) <- 0OF8ABS5
[#} _rand (OFE944) <= OFG314
2 _rand (OFE944) <= OF3314 =

[Riarwpe: -00007515, Do000COD e Cyck: -00006962 [Address: O0OFAE [Time: 00:00:00,001 306,580 |
[ Cycle Lahel oIl BUEAC D=bug BV

ELCOVLAE Tim=3Eam

=0000e962 T 2 1 0000Cc00000000000 --

-00008261 OFE2ED R O 301 1 0000000000000000 :00:00.

-0000s980 org2e0 --F5 1661 - - 1 EE 2 1 1 0O0o000a0000a000 -—- - 00:00:00.

~00008259 Org2e2 FEOO 16b O m r 0 < 3 1 1 Qo0oQoooQoOogoon -- - 00:00:00.

-00008958 orgig2 --00 161 - - 1 Fo1 1 1 Oo0oQoooQoooaoon -- - 00 00:00.

-00008957 org2g? --00 16k 1 - - 1 o 0O 1 1 OoQooooaoonoaoon - - O00:00:00.
i6h D m pR 0 - I 1 1 ooooooooooooooon -- - O0:00:00.

-00008956 _tuktori OFEZEE FETC

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

(6) Double-click any function in the displayed function execution history, and the trace information corresponding to that
function will be displayed in the lower pane of the Trace window.

e
mVvElsazzne Fdr Plaga
=1 _mcu.n (OFE2DCy <— OFGRES :""l

- _tukorial (OP8ZEE) <- OFEZED
F malloc (OFE45A) < OFEIFL
inikt [OFEOCZ) <— OF3303

_zand [EIFBEI-Q*{:I <= OF8314
_rand (OFE944) <= OF3314
_rand (DOFE944) <= OFA314

Range: -00007S15, OOOD0DOD Fia: Crck: -c-mmbddmsma [Time: D0:00:00,001.345.430 |

Cyole Lahel | Address Dats n { BHE EIU B/W RWT CF QE BUSACC Debug EV EL¢ ELCOVLAE, T.'i.m-Sbm [h mi=.ms.us. o= =]
=0000s1593 O00eE4 il T & 1 Qo0oc0o0oo0oooon -- 0o: Haln J45.430
-00008192 OFES48  E29D 16b 0 m B 0 =1 | 1 000oooo000000000 -- - 00:00:00.001.345. 480 ~
-00008191 OFE24a  4ESD 16b 0 Im B O ow 2 1 1 0o0ooooooo0o0000 -- - 00:00:00.001.345, 530
00008190 000&ED  41ce 16k 0 m w0 EM 0 1 1 0o0ooQoooo0ogoon -- - 00:00:00,.001,345, 580
-0000&8189 Orgadc  FOT3 16b 0 m B 0 = 201 1 aoooooooooooooon -- - 00:00:00.001.345, 630
-00005188 OrgdE 0410 16k 0 m B 0 cow 2 1 1 ooooonoooonoooon -- - O0:00:00,.001,3435, 680
-00008187 000&eRE  4BED 16b 0 mow 0 EW 0 1 1 ooooonooooooooon -- - 00:00:00.001,345,730 ll

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

Use the filter facility to extract only the necessary cycles from the acquired trace information.

The filter facility does this by filtering the trace information in software that was acquired by hardware.

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

Therefore, the necessary information can be extracted easily.

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

(2) Set a software break in a line of the tutorial function where p-sam—>s0=a[0]; is written.

(3) Choose Reset Go from the Debug menu. Processing will be halted by a break, and the trace information from start to break

will be displayed in the Trace window.

(4) Choose Auto Filter from the pop-up menu of the Trace window. The columns for which filtering can be applied will be
marked by a =l button.

Trace E|
wVEi varz i Fd4dr @ aaa

|Rame: -00007S15, 0OG00000 Fle: (Cyck: -00000015 |ddress: OFFFES (Time: D0:00:00.001.653.600 |

ycle =] Tabel | Addce~] pa-] x| Bx] =] Bx] 5=l ex] =] Busa~] vk ] E¥ x| Exl FLeoVLw| TimeStsmp (him:s.ms.us.n*|=]
-Q000001E OFFFEE ~--00 166 1 D8 B 1 - 2 1 1 0000000000000000 -- - 00:00:00.001. 653, 600
-00000015 OFFFES --0Z 166 1 D8 B O - 2 1 1 0000000000000000 -- - 00:00:00,001, 652, 650
-00000014 OFFFEE --02 165 1 - - 1 - 2 1 1 0000000000000000 - - 00:00:00,001, 852,700
-000nnan13 OFFFEE --02 1661 - - 1 - 2 1 1 00000000a0000a00 -- - 00:00:00.001. 653 . 750
-00000012 OFFFEE —-02Z 1661 - - 1 - 2 1 1 0000000030000000 —— - 00:00:00,001, 652,500
-00000011 OFFFEE --0%Z 166 1 - - 1 - 2 1 1 0000000030000000 -- - 00:00:00,001, 652,850
=-00oonoin OrFFEE —-02 16b 1 = = 1 = 201 1 ooooonoooonoooon -- - O0:00:00,001, 853,900
-00000009 OFeFEE --0%Z 16b 1 - - 1 - % 1 1 0000000000000000 -- - 00:00:00.001., 65,950
-00000003 OreFEs --02 16 1 - - 1L - E 1 1 0000000000000000 -- - 00:00:00.001. 654,000
-00000007 OFFFEE --DZ 1661 - = 1 = % 1 1 0000000000000000 == - 00:00:00.00%. 654,050
~00000006 OFFPEE ==02 16h 1 = = 1 = 3 1 1 0000GO00a0000000 == = 00:00:00.001. 654, 100
-00000005 OFFFEE ~--0Z 1661 =- = 1 = 2 1 1 0000C00000000000 -- - 00:00:00.001. 654, 150
-00000004 OFFFEE --0X 1661 - - 1 =- 2 1 0 0O00D00000000000 - - 00:00:00.001, 654,200
—-00000003 QopO4e  OFES 16b 0 M w1 = 201 0 000oooo000000000 -- - 00:00:00.001.6854.250
-00000002 OOp04e OF85 166 0 MW W O - 2 1 0 0000000000000000 -- - 00:00:00,001, 654,300
-00000001 OOp044 8353 16 0 MW oW 1 - 2 1 0 0000000000000000 - - 00:00:00,001, 654,350
Qooonooo QopO44 8353 16b 0 M w0 = 201 0 Qooooooooo0o0o0n -- - 00:00:00,001, 654,400 j

Figure 3.40 Trace window (Auto Filter)
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(5) Click the =l button in the R/W column and choose R from the pop-up menu.

E|
mVE | Fazz el Fd4dr FaQQ
[Riznie: -0ano7s15, coooocen h‘-la Cycks: -00000015 luddrass: OFFFES Time: 00:00:00.001 ESSEI]]T

| Cycle | Label | E"I Du.*l_B;f il F."'E v=t =] E¥ I_!;I OVL*| TimsStamp [him:s.ms.us=.n+*|=|
=00oonole OFFFES ~--00 1&b 1 1 1 DoooCnoooooooooo 00:00:00.001.652. 600
-00000015 OFFPES —--02 16b 1 21 1 0o0o00000000a000 - - 00:00:00.001.85%. 650
-00000014 OFFFES —-02 16b 1 21 1 0o0o000a0000a000 - - 00:00:00.001.85%.700
-00000013 OFFFES —-02 16b 1 21 1 0O0OG0oaoo0aaoon - - 00:00:00.001. 853,750
-00000012 OrfFEG —--0X 161 - - 1 - % 1 1 Oo0Qoo0oaoonaaoon - - 00:00:00.001.85%.800
-00oo0011 orfgFEd —-0% 161 - - 1 - & 1 1 OoQooooaoonoaoon -- - 00:00:00.001.65%.8350
-00oono10 orgpEe —-0Z 161 - - 1 - % 1 1 OoQooooooonoooon - - 00:00:00.001. 652,900
-00oonoos orgpEé --0 &6 1 - - 1 - I 1 1 oonooooooonoooon -- - 00:00:00.001. 853,950
-00oonooa orfFEe --0Z I 1 - - 1 - & 1 1 oopoonoooonoooon -- - 00:00:00.008. 654 .000
=00000007 OFFPES ==0Z 16b 1 = = 1 = zZ 1 1 Dooooooooonoooon == = 00:00:00.00L. 654 .050
=0000000& OFFFPEG ==0Z 16b 1 - = 1 = Z 1 1 DoO0OCDO00D000000 == = 00:00:00.00L.654.100
=0000000s OFFPEs ~--D2 1&b 1 - = 1 = 2 1 1 Doooooooooooooon -- - 00:00:00.00L.654.150
-00000004 OFFPFER --0 16b1 - - 1 = % 1 o 0o00000000000000 -- - 00:00:00.001.654.200
-00000003 OopO4s OFBS 2660 W W 1 - %2 1 0 0o00000a0000a000 -- - 00:00:00.001.654.250
-00000002 OOpD4s OFES 2660 W W O - % 1 0 0o00000000000000 - - 00:00:00.001.854.300
-00000001 OOpO44 8353 260 DWW W 1 - % 1 0 Oo0o00oaoonaaoon - - 00:00:00.001.854,.350

Q0000000 OOpD44 8353 16b 0 W W O - % 1 0 Oo0Qooooaoonoaoon - - 00:00:00.001. 654,400 j

Figure 3.41 Trace window (Auto Filter)

(6) That way, the trace information for only R in the R/W column can be displayed.
Trace E|
wmYE vaAZEz | -@ 40 R aaa

|Rm;la 00007515, DOA0000 ha *ioyche: -00000042 ddress: OFGZEL (Time: D0G00:00.001.652,300 |

| Eycle =] Lahel | Addcex] Du*l_B;Ii_E;I_B:I'_H;!_P;I_C;L_]' vEa x| b=l EV _!;[ VL] Tim=Zkamp [him:=.ms.us=.n7]<]
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Figure 3.42 Trace window (Auto Filter)

Notes:
(1) The filter function does not affect the trace memory, so that its content remains intact.
(2) The filter can be used when the selected trace mode is Fill until stop, Fill until full or Fill around TP.
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3.18 Stack Trace Facility

Using stack information, it is possible to show which function is the caller to the function where the current PC exists.

Set a software breakpoint in any line of the sort function by double-clicking at its corresponding row in the S/W Breakpoints

column.

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

27 sort(long ¥a)
28 |F81EO {
29 long t;

a0 int i, 1, k, gap:
31
32 |F81EaR gap = 5;

33 |FB1EB9 while( gap > 0 14

34 |FE1C2 for( k=0: k<gap: kK++){

37 |FB1EE g_IntBuf = j:
38 |[F31F3 if(afjl=»alj+gapl )i
39 |FB214 t = al[j]:

41 |FBz3cC al[j+gap] = t:
42 H

43 else

44 break:

45 i

45 H

47 i

45 |[Fszel gap = gap/Z:

49 |F@zeD i

51 |F8z27D H

52

53 change [ long *a)

54 |Fg250 {

55 long tmp[10]

=1 int 1i:

57

58 |F8Z56 for(i=0; i<10; i++){

59 |F5291 twp[i] = a[i]:

&0 H

61 |FEZAE for(i=0; i<10; i++){

62 |FB2E9 al[i] = twp[2 - 1i]:

63 H

64 |FE2DA H
1]

35 [FB1CF for{ i=k+gap: i<10; i=i+gap
36 [FE1DF & for(j=i-gap; jr=k: j=j-gap)i

40 |FS223 al[il = ali+gap]:

50 [Fa270 g _CharBuf = (char)g IntBuf & Ox00FF:

wlE Tutonale = zort.c I

Figure 3.43 Editor window (setting a software breakpoint)

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

£
Kind| Name | Value |

F sort [signed { Of31df }

F tutorial () { 0fg33d4h }

F main() { 0fgZed }

Figure 3.44 Stack Trace window

You will see that the current PC exists within the sort() function, and that the sort() function is called from the tutorial()
function.

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

3.19 What Next?
In this tutorial, we have introduced to you several features of the E100 emulator and how to use the High-performance
Embedded Workshop.

The emulation facility that the E100 emulator provides allows you to perform advanced debugging. Once the conditions that

cause hardware or software problems to occur are exactly separated and identified by that debugging, you can examine those
problems effectively.
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4. Preparing to Debug

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

1 Connect the host machine and the E100 Emulator and user system. Then turn on the 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 Administration...

-

j " Browse to another project workspace

A

Figure 4.1 Welcome! dialog box

Select a startup method from the following.

- Create a new project workspace

- Open a recently used project workspace
Select this option when you use an existing workspace.
A history of the workspace you open will be displayed.

- Browse another project workspace
Select this option when you use an existing workspace.

This is the option available to choose when the workspace you opened has no history recorded.
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4.2 Creating a New Workspace (Toolchain Unused)
The procedure for creating a new project workspace differs depending on whether you use a toolchain or not.
The E100 Emulator has no toolchains included in it. You can use a toolchain in an environment in which the C/C++ compiler
package is installed.
Follow the procedure described below to create a new workspace.

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

Welcome!

| % Create a new project workspace Ot
Cancel

" Open aecent project workspace;
I j Adminigtration. ..

.

""" j " Browse to another project workspace

N Ix

Figure 4.2 Welcome! dialog box

(2) Project Generator will start.

Mew Project Workspace ﬂll

Projects |

Wwhorkspace Mame:

Project Types
Debugger only - M1EC E100 E I

Project Mare:

Directany:

IE:'\WDrkSpace\Tesl Browsze. . I

LCPU family:
{M16C =l

T ool chain:

INDI"IE j

KN I— i
Propertigs. .. |

ak. I Cahicel

Figure 4.3 New Project Workspace dialog box

Workspace Name: Enter a workspace name here.
Project Name: Enter a project name here. If the same name as a workspace name is good, you do not
need to enter it.
Directory: Enter a directory in which you want a workspace to be created. Or you can click the
Browse button and select a workspace directory from the ensuing list.
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, the information specific to the CPU
family is displayed here. Click the OK button.

(3) Select the debugger target.

Setting the Target System for Debuagging e |

T arget type : IJ"-'\" Targets j

< Back I Mest > I Finizh | Cahcel |

Figure 4.4 Setting the Target System for Debugging dialog box

Select the target platform you use by placing a check mark in its check box and click the Next button.

(4) Set a configuration name. Configuration refers to the file in which the High-performance Embedded Workshop status
other than the emulator is saved.

Setting the Debugger Options x|

T arget name :

Configuration name :
|Debug M1BC_E100_Emulatar

— Detail aptions :

Item | Yalue

tadify |

< Back I Hest > | Finizh | Catcel |

Figure 4.5 Setting the Debugger Options dialog box

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

(5) After starting the High-performance Embedded Workshop, connect the E100 Emulator.

4.3 Creating a New Workspace (Toolchain Used)

Follow the procedure described below to create a new workspace.

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

Welcome! ll il

| {* Create a new project workspace ol

" Dpen a recent project workspace:

I j Adrniistration. .

j " Browse to another project workspace

Figure 4.6 Welcome! dialog box

(2) Project Generator will start.

Iesws Project Workspace e |
Projects |
b -
(PriectTypes | oeelione
@ |
5 € snurce stabup Apphcation Project Mame:
5 Empty Application I
*H Impart Makefile
'.ﬂl.il:uﬂr}I Dirzctan:
A Debugger oaly - M1EC E100 E | Erowze.
A+ Diebugger only - M1BC Simudat
CPLI Farrily:
[M16e =l
Tool char;
[Fenesas M1EL Standard =l
a | i

OF I Cancel

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. If the same name as a workspace name is good, you do not
need to enter it.

Directory: Enter a directory in which you want a workspace to be created. Or you can click the
Browse button and select a workspace directory from the ensuing list.

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, select None.

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

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

(4) Select the debugger target.

Setting the Target System for Debugging

Target type : I-"-\" Targets j

< Back I Ment » I Finizh | Cancel |

Figure 4.8 Setting the Target System for Debugging dialog box

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

Setting the Debugger Options e |

Target name

k16 E100 Ermulata

Configuration name
|Debug_M16C_E100_Emulatar

— Detail options ;
Item | Walue
Hodif |
Hewt > Finizh | Cancel |

Figure 4.9 Setting the Debugger Options dialog box

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

(6) After starting the High-performance Embedded Workshop, connect the E100 Emulator.

R20UT0430EJ0600 Rev.6.00 Page 73 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 4. Preparing to Debug

4.4 Opening an Existing Workspace
Follow the procedure described below to open an existing workspace.

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

Welcome! 1' EI

| " Create a new project workspace i

Cancel

" Open arecent project workspace:;
I j Adrmiriztration. .

(|
T

[ i_ﬁruwse to another project work zpace

i

Figure 4.10 Welcome! dialog box

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

21

Lok in: | {4 E100 | « & er E-

l :EII:IEI

File name: |E1 00 has Select I
Files of bpe: IHEW workspaces [ hws] j Cancel |

Figure 4.11 Open Workspace dialog box

&

Specify the directory in which workspaces are created, select a workspace file (extension “.hws”) and click the Select button.

(3) The High-performance Embedded Workshop will start, and the state of the selected workspace in which it was saved will
be restored. If the saved state of the selected workspace is one in which it was connected to the emulator, the workspace is
automatically connected to the emulator. If the saved state of the selected workspace is one in which it was not connected

to the emulator and you want to connect it, refer to “4.5.1 Connecting the Emulator”.
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4.5 Connecting the Emulator

4.5.1 Connecting the Emulator
There are following methods for connecting the emulator.
(1) Setting up the emulator at startup before connecting

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 the session file that has emulator usage settings preregistered in it helps you connect the emulator easily.

4.5.2 Reconnecting the Emulator

While the emulator is disconnected, you can reconnect it following one of the procedures described below.

(1) Choose Connect from the Debug menu.

i
(2) Click the Connect tool button [I=21].

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

4.6.1 Disconnecting the Emulator
To disconnect the emulator while it is active, follow one of the procedures described below.

(1) Choose Disconnect from the Debug menu.

b

(2) Click the Disconnect tool 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 lets you close the High-performance Embedded Workshop itself.
Before it closes, a message box will be displayed asking you whether you want to save the session. To save the session, click
the Yes button.
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4.8 Setting Up the Debug

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

4.8.1 Specifying a Download Module

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

Debug Settings

IDefauItSessiDn x| Taget I Options |

Default debug format;

E

x|

IIEEEEEIE_FIENES.&.S

Diownload modules:

Filenarme

| Offzet Address | Format |

$COMFIGDIR)EPRO...

. 0O0aaaa0o

[EEEE3S_REMES..

Cancel

Figure 4.12 Debug Settings dialog box

In the Target drop-down list box, select the product name 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 the

load module corresponding to the selected format in the Download modules list box.

CAUTION

At this point in time, no programs are downloaded yet.

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

21
| sessionb16C_E100_Eruiator =] Taget Options |
i57 E100 Command Baleh e losd lining

ik target corieclion

Command fine batch processing:

Madiy.

Hemave

Ll

[+ Dowrload modues aites buikd

[¥ Remove breakpoints on download

[~ Disable memony access until after tangat connection command file execution
[T Limi dizaszembly memony access

[T Do ot perform automatic taiget connection

[¥ Rezat CPL aftar dowrlsad module

[ Digable memon sccess by GUI when barget iz executing

0k, | Cancel

Figure 4.13 Debug Settings dialog box

Here, register a command chain that is automatically executed with specified timing.

Select your desired timing from the following four choices:

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

- Immediately after 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 Debug Functions

Item

No. Item

Specification

1 Software break

4,096 points

Number of event points

Maximum number of effective points: 16

Content of event
2 Event

Executed address detection

Data access detection

Interrupt generation/exit detection

External trigger detection

Task ID

Can be set separately for each event

Number of times an event occurred

Maximum 255 times

3 Exception detection

Violation of access protection

Read from uninitialized memory

Performance overflow

Realtime profile overflow

Trace memory overflow

Task stack access violation

OS dispatch

4 Hardware breakpoints

Hardware Event combination

OR, AND (Accumulation), AND (Simultaneous), subroutine,
sequential and state transition

break Exception detection

See item No. 3

Delay

Maximum 65,535 bus cycles

Trace size

Maximum 4M cycles

Fill until stop

Continues collecting until program stops running

Fill until full

Stops collecting traces when trace memory is full

Trace mode Fill around TP

Stops collecting traces after retarded for delay cycles from when trace
point is reached

Repeat fill until stop

Collects a total of 512 cycles before and after trace point

Repeat fill until full

Collects a total of 512 cycles before and after trace point

5 Trace Event combination

Trace point

OR, AND (Accumulation), AND (Simultaneous), subroutine,
sequential and state transition

Exception detection

See item No. 3

Delay

Maximum 4M bus cycles

Trace Capture/Do not Capture

Capture/Do not Capture by event

- Between two events

- Duration of an event

- Duration of an event occurring in a subroutine

Data access instruction extraction

Content of measurement

6 Performance

Measures maximum, minimum and average execution time in up to 8
sections and pass counts

Timeout detection

Resolution

10 ns to 1.6pus

Measurement mode | Event combination

Between two events, Event period and Interrupt-disabled range between
two events

7 RAM monitor

512 bytes x 32 blocks
- Shows last read/write accesses performed
- Comes with initialization-omitted detect function

8 Profile

128 Kbytes x 8 blocks (1-Mbyte space)

Cumulative time and pass count overflow detection

9 Coverage

CO0 level code coverage
256 Kbytes x 8 blocks (2-Mbyte space)

CO0+C1 level code coverage
128 Kbytes x 8 blocks (1-Mbyte space)

Address range and source file specification

Data coverage
64 Kbytes x 8 blocks (512-Kbyte space)
Address range, section specification and task stack

R20UT0430EJ0600 Rev.6.00
May 25, 2011

Page 79 of 230

RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

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 be set only once at startup.

5.1.1 Setting Up the Emulator at Startup
When the emulator starts, the following three dialog boxes are displayed.

(1) Device setting dialog box

Use this dialog box to select the target MCU and establish communication.
This dialog box can be redisplayed by selecting Emulator -> Device setting from the Setup menu after starting the emulator. In
this case, however, be aware that changes of the settings after starting the emulator are not reflected immediately and will be

set as the initial value when reconnecting the emulator.

(2) Configuration properties dialog box

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

This dialog box can be re-opened by selecting Emulator -> System from the Setup menu after the emulator has been booted up.
Some options in this dialog box can have their settings changed after startup. The changeable options are displayed as in active

use, while the unchangeable options are inactive (grayed out), with their set contents only 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.

Device setting |

Dievice ]

Group

Device | RSF 38408_128K -

Mode | Sirgle-Chip ﬂ

Extemal data bus widih B d

Memary space sxpansion IN_-l'nr_-I friole j
¥ PM13 is used by """ [b3 of 0x000005)
™ PM10 is used by ™" (b0 of 0x00005)
™ PRGZCO e used by "1 (b0 of 0x00001 0]

— Commuracation Seting

LIsH : -
Botne, 1E100: TEST | Refresh |

[~ Start booting up on successiul completion of sel-checking.

x|

0K |  Concel |

Help

[~ Do not show this dialag box again.

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 the emulator and connect it again.

(2) Selecting an operation mode

Select one from the following options:

Single-Chip mode, Memory expansion mode, Microprocessor mode

CAUTION

Options are different depending on the target MCU that you select.

(3) Selecting an external data bus width

You can set this when the operation mode you have selected is Memory expansion mode or Microprocessor mode.

Select one from the following options:
8 bits, 16 bits (initial value)
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(4) Selecting a memory expansion space

You can set this when the operation mode you have selected is Memory expansion mode or Microprocessor mode.
Select one from the following options:
Normal Mode (initial value), 4MB Mode

(5) Using PM13 (b3 of 0x000005) as set to 1

To switch the setting of the CS2 area, specify the PM13 (third bit of processor mode register 1) setting. When using the user
program with PM13 set to 1, select this check box.

(6) Using PM10 (b0 of 0x000005) as set to 1

To expand the internal reserved area, specify the PM10 (zeroth bit of processor mode register 1) setting. When using the user
program with PM10 set to 1, select this check box.

(7) Using PRG2CO0 (b0 of 0x000010) as set to 1

To enable or disable the program ROM 2 area, specify the PRG2CO (zeroth bit of program 2 area control register) setting.
When using the user program with PRG2CO set to 1, select this check box.

(8) Setting up communication

You can select another target emulator connected via USB.
The ‘USB Serial No.’ list box shows unique identity information on the emulator connected via USB. Clicking on the Refresh

button updates the information.

(9) 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 has been made according to the communication 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, set up the entire emulator system.

This dialog box is displayed following the Device setting dialog box at startup.

Although this dialog box can be redisplayed after startup, you cannot change some settings in it. These settings can only be

changed at startup.

Configuration properkies |

Syshem | Irtemal Hagh mamory u'.'almtal EunepﬁunWarrirgI
Clock
Man ¥ :Eml.ﬂal:ori " Usges " Generste
| 10 MHz

Eub * Erulstbor  © Uze

— Trgger
Extenal ligger cable % EXT 031 INPUT O Eﬁ}.ﬂ; IHE'T'L"
. EXT D15 TTL
Input bigger leval « EMT 031 CMOS EwT16a1 CHMOS
— Swalching function
% Code coverape  © Data coverage " Feal-tme prafile
— Code coverage mode
" C0 coverape % 0+ C1 cooverage
Dby funchion

[~ Dby the pragram uzing the CPL Rewite Mode.
™ Mack the tesminal RESET.

— Timer Funclion
I Stops 2l timen cowite. whie e wsen pragram has halted

[ ok ]| cancel | Hen |

[~ Dt zhow this dislog bosk 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 clocking sources supplied to the main clock and sub-clock.

The main clock can be selected from three choices: Emulator, User and Generate. (By default, Emulator is selected.)

Select Emulator when the main clock is supplied from an internal source or User when the main clock is supplied from an
external source. To use a user-defined clock, select Generate and set the clock frequency to be used in the frequency input text
box.

The clock frequency can be set in the range 1.0 to 99.9 MHz in 0.1 MHz increments. The clock frequency for Generate can be

set only once at startup.

Selection of the sub-clock is displayed only when sub-clocks are supported. It can be selected from Emulator or User. (By

default, Emulator is selected.)

CAUTION
The frequency accuracy for Generate is £5%. Please make sure that final evaluation is performed using a resonator or
oscillator module of the frequency used for the actual target board that is mounted on-board.
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(2) Selecting the direction of external trigger cable
For External trigger cable, select whether EXT pins 16-31 are directed for input or output. EXT pins 0—15 are fixed for input.

Select this option from the following:

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

The setting of this option is reflected at only startup. If you set this option again in the present dialog box after startup, what

you have set has no effect.

(3) Selecting a trigger input level
For Trigger input level, select CMOS level or TTL level. Select this option from the following:

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

(4) Selecting a switching function

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

Initially, code coverage is selected.

The setting of this option can be changed even after startup.

When the code coverage function is selected, measurements are performed at the coverage level selected in Code coverage

mode.

(5) Selecting a code coverage mode

Select a code coverage mode.

CO: Instruction coverage rate

CO0 + CI: Instruction coverage rate + Branch coverage rate

You can measure up to 2 Mbytes when using the CO level coverage, and up to 1 Mbytes when using the CO + C1 level
coverage

The initial value is CO coverage.

The setting of this option is reflected at only startup.

This option is available only when the Code coverage is selected in Switching function.

If you use the code coverage function, select the mode in this option at startup.

(6) Enabling Debug the program using the CPU Rewrite Mode
Select whether you want to debug the program using the CPU Rewrite Mode.

(7) Masking the target system’s RESET pin input
Select whether you want the input signal to the RESET pin of the target system to be masked.

(8) Stopping all timer counts while the user program is halted

Select whether you want to stop all timer counts while the user program is halted.

CAUTION
The option “Stops all timer counts, while the user program has halted.” is inactive (grayed out) with M16C/64 Group,
M16C/64A Group, M16C/65 Group, M16C/50 Series and R8C/3x Series MCUs.
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5.1.4 Creating a Memory Map
On the Memory map page of the Configuration properties dialog box, set an emulation memory allocation. You can specify 4
areas. (In a unit of 4KB)

Configuration properties E'

Syatem  Memoey map ] Internal lash memony cvensita | Exception Waming |

—HECL
Group m
Device |REF=540E_128K
Mode [Meman-Epansion
E mulation Memony Allocation
[~ Aseal Yoo . - FFF

™ Aiea Oooon - 1 FFF
Ypog . { FFF
I Asead 0o - 1 FFF

[~ Auea2

111

Thiz s2tling i effeclive onlwin the ares 0537, 0527, 0517, and C50°,
Mon-allocated areas are zet 22 extemal
Thee maps of SFR, intemal RdM, and internal ROM ae set automatically.

[ ok | o | Hib |

I Dot sk this dizlog box again.

Figure 5.3 Configuration properties dialog box (Memory map page)

The MCU group box displays the device selected in the Device setting dialog box. You cannot change it on this page. The

Memory map page does not appear when single-chip mode has been selected.

(1) Allocating emulation memory
You can allocate emulation memory for up to 4 areas.
Select a check box of the area to be used, and enter the start address and end address.

The addresses can be set in a unit of 4KB. Therefore, the low 12 bits of the start address and end address are fixed.
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5.1.5 Setting Up Flash ROM Overwrite

On the Internal flash memory overwrite page of the Configuration properties dialog box, set up the overwriting of flash ROM

blocks, block by block.

Configuration properties

Syatem | Inteinal lash memony avenerie ] Exception W aming |

Ma | Addiess

Bl o1 010000 - 01 3FFF
E 0z QEOOQOD - DEFFFF
03 OF0O00 - OFEEFF

Set &l

Selecied blocks vl be overvntien rather than deleted when the wser

progian & downloaded
Unselected blocks wil be ovensilten sfler deleted,

Chear al

ok | caneel | Hem

[~ Do mat zhove thiz diakog bow again

Figure 5.4 Configuration properties dialog box (Internal flash memory overwrite page)

Block-by-block settings matched to the selected target MCU are automatically displayed in the list.
The blocks selected by placing a check mark in the respective check boxes are overwritten (merged), without being erased,

when a program is downloaded.
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5.1.6 Setting the Warning of Exceptional Events
On the Exception Warning page of the Configuration properties dialog box, set whether or not to display warnings of

exceptional events in the Status window and status bar balloon.

Configuration properties _ : |

Syatem | Inéemal flach memery ovenwrke  Excepbion Waming ]

I¥ Viclation of access probection
F FRead fom unniiaized memony
[# Stack accest violalion

I- Pafomance overflow
2| Beatime profile everfiow

I~ Trace memony cverflow

[ | Tiaeh stech sncess vislatios

I=| 05 dispateh

Checked tems wil display wasnng in a dialag balaon

[ o ]| cacel | Hep

[~ Do mat zhov this diakog bow again

Figure 5.5 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 including OS has been downloaded, the ‘Task stack access violation’ checkbox is also initially selected.
Other items are not selected.

If you deselect a checkbox, this item will be shown as -’ in the Status window.
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5.1.7 Showing Progress in Boot-up Processing

You can confirm the progress of boot-up processing by checking the Connecting dialog box.

The Connecting dialog box continues displaying progress information from when boot-up processing starts till when it ends.
While the Device setting and the Configuration properties dialog boxes are displayed, you cannot manipulate this dialog box.

Connecting... |

Trace Block'er.  =REVE «| Status

Bazs |/F Block Rev. =REV.B
BV Comb Block e, =FEVE USER SYSTEM DISCOMMECT

EV Dietect Fiey, =REVE [Disconnect: CHND, CHMT, CHNZ)
ez M =M1
gf::; Nams ieics | POWER SOURCE DISCONMECT
EV Detect Rev. = REV.E Weel:0.3 v, VeoZ 0.3 +)
External Trigger Cabile Info. .
Cable Connect Statss = NOT C RESET# High
Power O Test. NIt High

12 Bus Access Check = 0K
Man CPU-SSRAM Check = DF ChVss
Mon CPU-USE Check  =0K _
-TAG chain intialization, HOLDH High
Setting of MCU supph clock, .
ManClock Emulatar ROTH High

SubClack Ermulator BYTE
Setting of mfomation on indsidusl b .
Setting of debuaging option HUDE i
Setling of MCU signal lateh timing in gk
Sietling of reqister data anly for toal =
Setting of morkor CPU space data. CPU Clock 160 kHz
Setting of target MCU space data, .
Celling of debunging infeimation. Main Clocki<IN) 200 WHz

= Sub Clock [ACIN] F20kHz

o,

Setting of debugging iformation.
[ Cloge the dislog box when the connection is completed.

Cancel

Figure 5.6 Connecting dialog box

(1) Showing the history of processing

The history display area on the left-hand side of the dialog box shows the history of completed processing.
The contents shown here are recorded in a trouble report. To check the content of a trouble report, select Technical Support ->

Create Bug Report from the Help menu.

(2) Showing the pin states

The pin states are displayed after the completion of the emulator’s startup process.
If the contents set in the Device setting dialog box and the pin states shown here do not match, a warning message is displayed

in the history display area.

(3) Showing the clocks

The clocks are displayed after the completion of the emulator’s startup process.

Only the actually operating clocks are displayed here.
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(4) Showing progress with progress bars

The upper progress bar shows the progress of the entire boot-up processing.

The lower progress bar shows the progress of each individual processing.

The content of the currently executed processing is displayed below the bar.

(5) Aborting a connection

Clicking the Cancel button aborts boot-up processing.
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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 your desired load module from the ensuing list, or
right-click a load module in Download modules of the Workspace window and then choose Download from the pop-up or pop-

up 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, refer to “4.8 Setting Up the Debug”.

5.2.2 Showing the Source Code
Follow the procedure described below to show the source code.

- Double-click a source file in the Workspace window.
- Right-click in the source file and choose Open from the pop-up menu.

@Tuoriale =lolx|
|2 &g
Line | Sour. [ E.] C] 5.] Source I

21 hroid tutorisl (woid) Zl

22 |FE224 {

23 long a[10] 3

=24 lowg jr

25 int 1;

26 struct Sample far Fp_sam:

Z27

28 |FEZ27 p_zam= mwalloc(sizect (struct Sample] ] ;

Z9 |(FE23E L ] init (p_sem) ;

3o

31 |FE247 o for( i=0:; i<10: i++ )4

32 |FE252 4 = rpand():

33 |FE2SE|HY i£(3 <« M {

34 [FE2Z63 3= -3

35 }

36 |FE26C| % O ali] = j:

a7 )

36 |FE2352 sortia); *
1] | M 4

Figure 5.7 Editor window

Shown at left edge of this window are the line information consisting of the following:
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(1) Line column

Shows the line numbers corresponding to lines in the source file.

(2) Source Address column

When a program is downloaded, this column shows the addresses corresponding to lines in the current source file. This
function will prove convenient when you determine where you want the PC value or breakpoint to be set.

(3) Event column

This column shows the following:

Table 5.2 Event column list

H! | Hardware breakpoint is set

-a | Trace point (fetch condition) is set

A hardware breakpoint can be inserted by double-clicking in the event column.

Trace points are displayed when fetch conditions are set.

[*] after the title on the title bar of the dialog boxes of Hardware break, Trace conditions or Performance Analysis Conditions
shows that some setting is under editing. If you are doing some editing work, you cannot set change the settings from the event
column of the Editor window.

(4) Code Coverage column

Shows CO code coverage information graphically.

(5) S/W Breakpoints column

This column shows the following:

Table 5.3 Software breakpoint column list

= | Bookmark is set
@ | Software break is set

= | 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 pop-up menu.

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

Global Editor Colurnn Skakes
[w|Code Coverage =
[w|Dizazzembly Address - -
[w]E went Cancel |
[w]Label
[w]Lire
[w]Obj code
[w]S A Breakpointz —
[w]S A Breakpaintz - A5k -
i I— | ;IJ

Figure 5.8 Global Editor Column States dialog box

3. Deselect the check box of the column you want to turn off. Click the OK button, and the new column settings you have set
will take effect.

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

1. Right-click in the Editor window and choose Columns from the pop-up menu.

2. Cascaded menu items will be displayed. The currently enabled columns have a check mark attached to the left of the

respective names.

Columns v Code Coverage

v Disassembly Address
Turn Header OnjfiofF — I

v Event
Instant Wakch » Label

v Li
o To Cursor — I:IE 4

= :
Set PC Here - B

v SIWE ink
Display P — ot Bl el

¥ S Breakpoints - 430
Wievs Disassembly v Source Address

Figure 5.9 Pop-up menu window

3. Clicking a column name lets you enable or disable the column alternately.
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5.2.5 Showing Assembly Language Code

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

The display start address in the Disassembly window is the one that corresponds to the cursor position in the Editor window.
You also can use the Disassembly View button in the Editor window to display disassembled codes.

If no source files exist, one of the following methods may be used to display disassembled codes.

— Click the Disassembly toolbar button [l ].

— Choose Disassembly from the View menu.

— Use the “Ctrl + D” accelerator.

In this case, the Disassembly window opens at the current PC position.

Mixed mode display where all source lines are displayed beginning with that address is also supported as an option. To display

disassembled codes in mixed mode, click the Show in Mixed Mode button.

[#Disassembly Ioix]
E| 5. Digazs.. | Oby code Label Dizazsembly I
FE224 |[7CF23z _tutorial ENTER #32H Zl
FEZ27 |7DEZODOD PUSH.W:G #ODOOH
FEZZEB |[7DEZZ800 PUSH.U:G  #O00ZE8H
FEZZF |FDDBE3OF JSHE. & _malloc
FEZ33 |[7DEB4 ADD.E:Q  #4H, 5P
FE235 |[730BFA HOW.W:G RO, -GH[FE]
FEZ38 |[732EFC NV . WG Rz, -4H[FE]
@ FEZ3B |754EBFC PUSH.W:G -4H[FE)]
FEZ3IE |[754BFL PUSH.W:G =GH[FE]
HY FEZ41 |FD14EQOF JSR. A _init
FEZ45 |7DB4 ADD.B:Q  #4H,S5F
o FEZ47 |D90EFE NOF.W:Q  #0H,-2H[FE]
FEZ4A |778EFE0OLOOD CHP.W:G  #0O00AH,-ZH[FE)]
FEZ4F |7DCa31 JGE FEZ82ZH
= FEZ52 |FDSZESOF JSR. A _rand P
FE256 |[7CF3 EXTS. U RO -
“| v

Figure 5.10 Disassembly window

Shown at left edge of this window are the line information consisting of the following:

(1) Event column

This column shows the following:

Table 5.4 Event column list

HY

Hardware breakpoint is set.

o

Trace point (fetch condition) is set.

A hardware breakpoint can be inserted by double-clicking in the event column.

Trace points are displayed when fetch conditions are set.
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(2) S/W Breakpoints - ASM column

This column shows the following:
Table 5.5 Software breakpoint — ASM column list

.' Software break is set.
= PC position

(3) Disassembly Address column

Shows disassembly addresses. Double-clicking here brings up an Address Specification dialog box. In this dialog box, enter

the address from which you want a disassembly display to start.

(4) Obj code column

Shows object codes.

(5) Label

Shows a label. This column is unusable unless any module is downloaded.

5.2.6 Correcting Assembly Language Codes
Double-click an instruction you want to correct in the Disassembly window or choose Edit from the pop-up menu, and a dialog
box labeled “Assemble” will be displayed. Use this dialog box to correct assembly language.

Bssembler llﬁl
Addrezz Code

FE2F5 DI0OBFE

. Cancel |
Mnemaonic:

MO W00 #OH -2H[FE

Figure 5.11 Assembler dialog box

The dialog box shows the address, instruction code and mnemonic of a selected instruction.
Enter a new instruction (or edit the old instruction) in the Mnemonic edit box. When done, hit the Enter key. The memory
content will be overwritten with the new instruction code, and the pointer is moved to the next instruction.

Clicking the OK button overwrites the memory content with the new instruction code and closes the dialog box.

CAUTION

Assembly language codes are displayed from the current memory content. When you correct memory contents, new assembly
language codes are displayed in the Disassembly window and the Assembler dialog box. However, the source file being
displayed in the Editor window remains unchanged. The same applies when the source file includes assembler language.
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5.3 Displaying Memory Contents in Real Time

5.3.1 Displaying Memory Contents in Real Time

To monitor memory contents while the user program is running, use the RAM Monitor window.

The RAM monitor function permits the memory content and access status in an allocated monitor area to be recorded and
inspected in real time without obstructing execution of the user program.

The RAM Monitor window shows access statuses (read, write, non-initialized or uninspected) in different colors.

(1) Allocating a RAM monitor area

A 16-Kbyte RAM monitor area is provided.
This RAM monitor area can be allocated to selected contiguous addresses or divided 32 blocks in 512-byte units.
With initial settings, a maximum 16 Kbytes of area from the beginning address of the internal RAM is allocated as a RAM

monitor area.

(2) Monitor display

The access statuses are displayed in different background colors depending on access attributes, as listed below. (The
background colors are customizable.)

The read and write accesses show the last accesses made.

Error detection can be displayed by choosing Show Error Detection from the pop-up menu. In this case, the read and write

accesses are not displayed.

Table 5.6 Access attribute and background color

Access attribute Background color

1 | Read access Green

Write access Red
3 | When Non-initialized memory (an area not written | Yellow

errors to has been read)

detected ; .. .
4 etecte Uninspected memory (an initialized area has | Sky blue

not been read)
5 | No access White
CAUTION

The contents shown in the RAM Monitor window are the data acquired from bus accesses. Therefore, changes made by
accessing memory via other than the user program, as when memory is rewritten directly from external 1/0, are not reflected in

the displayed memory content.
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(3) Detecting reading from non-initialized areas

If a memory area that has not been written to is read, the emulator detects “reading from a non-initialized area” and outputs an
error.

To view errors of this type, choose Error Detection Display from the pop-up menu.

Non-initialized memory areas are shown in yellow.

This error detection can be an exceptional event used as a condition of a hardware breakpoint or trace point (also refer to

“Detecting exceptional events”.)

(4) Detecting uninspected areas

If an initialized memory area has not been read, the emulator detects “an uninspected area” and outputs an error.
To view errors of this type, choose Error Detection Display from the pop-up menu.

Uninspected memory areas are shown in sky blue.

5.3.2 Setting RAM Monitor Update Intervals
Choose Update Interval Setting from the pop-up menu of the RAM Monitor window. The Update Interval Setting dialog box

shown below will appear.

Update Inkerval Setking ied |

Interval [10 - 10000mzec : 10mz unit]:

100 mzec

k. I Canzel

Figure 5.12 Update Interval Setting dialog box

The Update Interval can be specified separately for each window.
The initial value is 100 ms.

5.3.3 Clearing RAM Monitor Access History
Choose Access Data Clear from the pop-up menu of the RAM Monitor window. The history of all accesses made to the RAM

monitor area will be cleared.

CAUTION
If this function is executed while the user program is running, the user program’s realtime capability may be lost because a

memory dump occurs.

5.3.4 Clearing RAM Monitor Error Detection Data
Choose Error Detection Data Clear from the pop-up menu of the RAM Monitor window. The detected data of all uninitialized

memory and unreferred memory of the RAM monitor area will be cleared.
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5.4 Showing the Current Status

5.4.1 Showing the Emulator Status

To know the current status of the emulator, display the Status window.

To open the Status window, choose CPU -> Status from the View menu, or click the View Status toolbar button [! ¥ ].

This window does not update the displayed status during program execution.

Status =
Item | Status=
M status Ready
PC:FOOOO
TazkID: -

Violation of access protection -
Fead from uninitialized memory -
Stack access violation -
Ferformance overflow -
Fealtime profile owverflow -
Trace memory overflow -
Task stack access wviolation -
05 dispatch -
Fun time count 0d:00:00.000.000.000
Cause of last break -

4 I }I'-. Mernary h Platfarrmn .r]\. Ewerts ,]HITarget l{r

Figure 5.13 Status window

The Status window has the following four sheets.

Table 5.7 sheet list of status window

Sheet name Description
Memory Shows information relating to memory resources.
Platform Shows information relating to the emulator and debugging.
Events Shows information relating to events.
Target Shows information relating to the target MCU.
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5.4.2 Showing the Emulator Status in the Status Bar
The status of the emulator can be displayed in the status bar.

By right clicking on the status bar, the items are shown. Check the items you want to show in the status bar.

¥ TaskD
e EreakCondition
¥ ExecutionTime

' v Exception —_—
Hormal |- |Saftware break WO, 001, 306,220 |4

Figure 5.14 Status bar

Table 5.8 Items list of the emulator status shown in the status bar

Item Description

PC PC value
During execution: PC value
During Break: Normal

Task ID Task ID, task entry label
BreakCondition Break factors of the user program
ExecutionTime Result of time measurement
Exception Status of the exception event

(1) When more than one break factors occur.
When you click on the status bar area where the break factor is shown, a balloon is shown.
You can check the break factors being occurred in the balloon.

b x]
Break cause

- Softveare bresk
- Handware break [0R) EV=1

Porma F I5ame Factors exist +4 Cick here 00:00:00,001,396.200 | 4.
Figure 5.15 Example of break factors display when break factors occur

(2) When an exceptional event occurs.
When an exceptional event occurs, a warning is displayed in a status bar balloon.
The exceptional event that is not checked on the Exception Warning page of the Configuration Properties dialog box is not

shown.

b x]
Waming: Exception event detechion
- Bccess protectian
[Addeesz 00710 Athibute: WRITE)
- Trace memany overflow
[

Figure 5.16 Example of warning display when exceptional events occur
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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 know the changing emulator information whether the user program is running or remains idle, use the Extended Monitor
window.

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

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

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
(1) “CPU Clock” can be measured only when a user program is being executed.

(2) The display contents of the status differ depending on products.

|
5
Item IValue I
Tzer System Connection DISCONNECT (Disconnect: CHNO, CNN1, CHEZ)
User System Power Source DISCONNECT (Vecl:0.7 v, Veod:0.5 w)
Tser System RESETH High
User System NMIf High
Tser System CHVss -
Taer System HOLDHE High
UTzer System RDIf High
Uzer Svystem EYTE -
CEU Clock =
Main Clock [(XIN} Erulator 20.0 MH=z
Sub Clock|XCIN) Emulator 33.0 kHz
00000k Read Status =

Figure 5.17 Extended Monitor window
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5.5.2 Selecting the Items to Be Displayed

Choose Properties from the pop-up menu of the Extended Monitor window, and the Extended Monitor Configuration dialog

box will be displayed.
Extended Monitor Configuration ﬂﬁl
— Update millsecond E
Bunning: | 1000 Break: | B000
Cancel |
Settings:
Ib=m | Walue -
[#] Us=r System Connection DISCOMMELT [Dizconnect CHNMO, CHMT, CF
[l User System Power Source DISCOMNMECT [Weel:0E v, VecZ0.4 v]
A User System RESETH High
[#] User Spstem Mg High
User System CHYss - (-
[ User System HOLD# High
[#] User Spstem ROYH High
[ User Spstem BYTE - =
| | _*l_‘

Figure 5.18 Extended Monitor Configuration dialog box

This dialog box permits you to set each item you want to be displayed in the Extended Monitor window.
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5.6 Using Software Breakpoints

5.6.1  Using Software Breakpoints

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

4096 breakpoints can be set.

If multiple software breakpoints are set, the program breaks at any one of those breakpoints reached.

(1) When stopped at a software breakpoint

When the program you have created is run and the address you have set as a software breakpoint is reached, a message
“Software Break” is displayed on the Debug sheet of the Output window, with the program made to stop there. At this time,

the Editor or the Disassembly window is updated, and the position at which the program has stopped is marked with an arrow

[ I:::'] in the S/W Breakpoints column.

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

marked with an arrow.

5.6.2 Adding/Removing Software Breakpoints

Follow one of the following methods to add or remove software breakpoints.

- From the Editor or the Disassembly window
- From the Breakpoints dialog box (only removing)

- From the command line

(1) From the Editor or the Disassembly window
1. Check to see that the Editor or the Disassembly window that is currently open includes the position at which you want to set

a software breakpoint.

2. In the S/W Breakpoints column, double-click the line where you want the program to stop.
=(oi x|
Eldl=

Ling Soar... | E. D.! 5. Sowce I
: =
8 init (struct Sample *p_sam)
9 |FaOcz \ J
10 |Fancs p_sem-ra0 = 0;
11 |F0OD7 p sam-r31 = 0:
12 |FBDED Z’ p_sam-»32 = 0;
13 |Fs10s p_Zam->33 = 0
14 |F311D p_sem=>3d = 0;
15 |F8135 p_sem->as = 0:
16 .FSHD [SJ'WEr\eakuunts]>56 = 02 =
I —| oz

Figure 5.19 Editor window

Or you use the method described below to set a breakpoint. Select Toggle Breakpoint from the pop-up menu or press the F9
key on the keyboard.

R20UT0430EJ0600 Rev.6.00 Page 101 of 230
May 25, 2011 RENESAS



ROE530640MCUQ0 User’s Manual

5. Debugging Functions

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 the Disassembly window.

| Souce

1]

Faocz
Fancs
Faonv
F3DED
F3lo0s
Fa1iD
F3135
Fal14D

init (struct Sample *p_ sam)

[

p_sem=->s0
p sam->s1
p:s am—>92
p_Sam->33
p_3am-=34
p_sem=>as

+96
| 5/W Breakpeints]

Figure 5.20 Editor window

o:
o:
oz
[nH]
a:
0:
oz

Double-clicking one more time removes the breakpoint.

5.6.3

Enabling/Disabling Software Breakpoints

Follow one of the following methods to enable or disable software breakpoints.

- From the Editor or the Disassembly window

- From the Breakpoints dialog box

- From the command line

(1) From the Editor or the Disassembly window

1. Place the cursor at the line where a software breakpoint exists and then select Enable/Disable Breakpoint from the pop-up

menu. Or press the Ctrl and F9 keys together.

=10l x|

Line Sowr... { C.| 5. Source
: =
g init (struct 3Jample *p sam)
9 |Fg0cCz { J
10 |(Faock p_Sam->30 oz
11 |(FaabY p_sSam->31 oz
12 |FEBOED p_ssm->»si o:
13 |F8105 L p_sam-»s53 = 0;
14 |F211D p_sSsm—>34 o:
15 |FE135 p_sam-»>s55 = O; Biookmarks
16 |F&14D p_sam->s6 a: Templates
1]
Enable/Disable Breakpoink Chrl+F9
Figure 5.21 Editor window and pop-up menu
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2. The software breakpoint is enabled or disabled alternately.

=101x]

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

init(struct 3Jsmple *p Sam)

9 |FsOcz { J

10 |F8OC5 p_samw->s0 = 0;

11 |FsOD7Y p_samw->s31 = 0;

12 |FEOED p_sam-»sZ = 0;

15 |FS105 O p_sam->s3 = 0O;

14 |F311D p_sam-»s54 = 0;

15 |F2135 p_samwm->s35 = 0;

16 |F214D p_samwm->s6 = 0; =
4] | v

Figure 5.22 Editor window

(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 or disable a currently set breakpoint, as well as remove it.

Breakpaoints

jum}
s

LR,

Cancel

Edit Code

Bemove

Remove Al

Figure 5.23 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 the event you have set as a condition of the break, trace or performance function.
Events can be set at up to 16 points at the same time.

These 16 points can be located at any desired positions.

The events you have created can be registered for reuse at a later time.

(1) Types of events

There are following types of events.

Table 5.9 Event types list

Instruction fetch An event is detected when an instruction at the specified address is executed by CPU.
An event is detected not in the cycles prefetched by an instruction queue but in the cycles
executed by the CPU.

Data access An event is detected when a specified address or specified address range is accessed
under a specified condition.

Interrupt Detection is made of an interrupt generation and interrupt termination.

Trigger input An event is detected when the signal fed in from external trigger signal input cable is in a

specified state.

(2) Event combination

One of the following combinatorial conditions can be specified using two or more events in combination.

Table 5.10 Event combinations list

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

AND (Accumulation) | Condition is met when all of the specified events occur irrespective of the time axis.

AND (Simultaneous) Condition is met when all of the specified events occur at the same time.

Subroutine Condition is met when a specified event occurs within a specified address range.

Sequential Condition is met when a specified event occurs in a specified order.

Condition is met when an event occurs under the condition specified in a state transition

State transitions .
diagram.
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5.7.2 Adding Events

Follow one of the following methods to add events.

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

(1) Creating a new event

[When creating an event from any setup dialog box]

1. Click the Add button or choose a line where you want to input and double-click.

Hardware Break {CR |

~Event:

Event | T‘I Drescriptions | Co, | Ta... | Camrnent |

Add,.. Delete | Enabile | Disahle |

Figure 5.24 Hardware Break dialog box

2. The Event dialog box shown below will be displayed. In this dialog box, set detail event conditions and then click the OK

button.
] x|
Condition |Cnunt and Task ID I Comment I Condition | Comment I
Event bype IInstructiUn fetch j I Counti1-255)
r— Condition settings I—
Address condition ISpeciFied wvalue (=) j
Task ID)
start:[00000 v f| Eneki 0000 <] ] ol ras
D numher:l Selech ., |
™ Specify a function name T ot i

File name: I j Browse, .,

Function name: I j

Figure 5.25 Event dialog box
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3. An event will be added at the specified position.

Hatdware Break  OR I

Event:

Event T.I Descriptions Counk | TaskID | Comment

F  [Address] _main

Figure 5.26 Hardware Break dialog box

4. If events exceed 16 points when you created an event, an error is displayed. If you created an event exceeding 16 points, the

event you have added has no effect.

[When adding an event from the Registered Events dialog box]

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

[ regnterediverts —————M[aTE]

Events

Type | Descriptions | count | Taskio | comment

1| | =

Dupdcate I Add... ] [helele | Celete &l |
——
Save,,. I Load... | Help Cloze
g

Figure 5.27 Registered Events dialog box
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2. The Event dialog box shown below will be displayed. In this dialog box, set detail event conditions. Enter a comment if any
necessary. Then click the OK button.

CE——— | x|
Cend#ian | Count and Task 10 | Comment | Eondkian | Count and Task 1 Comient |
Evenkbype [Irstruction fitch =l Comment: | main Function
—{Condition setkings
Address conditian |S|:-a-cﬂa-3 walle (=) ﬂ
F" S d|this mvent Ba e st

sut:[ men =) [ ek [0 =]
[T Speciy afunckion name

Flhnamu:| d |-'|"‘.'\<"-":...I

Function niarme: | =

o pep [ x| cowa

Figure 5.28 Event dialog box

3. An event will be added to the list of registered events.

(01
Events
Type | Descriptions | court | Taskip | comment
F [Address] _main - - main Function

1 | o
Uupcal_'r:l Add... I Jelete | Delete.ﬂll'
Save... | Load... | Help | Close |
e

Figure 5.29 Registered Events dialog box
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(2) Adding an event from the event column of the Editor window
[When adding a hardware breakpoint]

1. Select the HW Break Point from the pop-up menu displayed by double-clicking or right clicking anywhere in the event
column of the Editor window.
You can set a hardware breakpoint based on a fetch to that address as a condition. => Instruction fetch condition

Line Sour.. | E.| C) 5. Souce
14 rrodld madin(vold)
15 FBZDC {
ls |F82DC u/ while ([1)4
17 |F82E0 cutorial ()

18 |FE2E3 Hw Break Poink

19 FEZES Trace Fort

20

21 moid tutorial (void)

ZZ |FBZEGS {

23 long all0];

24 long 3:

25 int ir

26 atruct Sample far *p Sam:
1] |
ik sofke < Tutarialc

Figure 5.30 Editor window

2. If there is room for event counts, the event you have added from the Editor window is added to the other events as an OR
condition. If there is no room, an error message is displayed.

CAUTION

If you are doing some editing work in the Hardware Break dialog box, you cannot set hardware breaks from the event column

of the Editor window.

Hardware Break OR l

—Event:
Exvent | Type | Descriptions | Counk | TaskID | Comiment

FEEM - (eddeess]FezE0 - -

Figure 5.31 Hardware Break dialog box
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[When adding a trace point]

1. Select the Trace Point from the pop-up menu displayed by double-clicking or right clicking anywhere in the event column of
the Editor window.

You can set a trace point based on a fetch to that address as a condition. => Instruction fetch condition

Double-click the instruction fetch event in the Event column of the Editor window to delete it.

CAUTION

No trace points can be set from the event column of the Editor window in the following cases.
- While editing the contents in the Trace conditions dialog box

- When selecting the Fill until stop or Fill until full of the trace mode

(3) Adding events by dragging and dropping

[When dragging and dropping the variable and function names in the Editor window]

1. Dragging and dropping a variable name into the Event column, you can set an event based on an access to that variable as a
condition. => Data access condition
At this time, the size of the variable is automatically set to be a condition of a data access event.
Only global or static variables of 1 or 2 bytes in size can be registered as an event. Static variables in functions cannot be

registered as an event.

2. Dragging and dropping a function name into the Event column, you can set an event based on an instruction fetch to the start
address of that function as a condition.

Lne | Sowr. | E| CJ 5. Sowce |
25 e Il Hardware Break * " =
i6
a7 ( Hardware fresk  OR |
28 |FE1BO
29 long t: [ Event:
30 int i, 3, k. |I-:\rent | T._| Descripbions | Cowunk | TaskiD Itnrrmi
31 F [address] $sort - -
3z |FSlBE o 2= [fiddress] 0060 [Size] WAORD.., -
33 |F81E9 while| gap > 0 ){
I4 |Fa1cz for( k=0; kg
a5 |FaicF for( i=k+

Figure 5.32 Editor window and Hardware Break dialog box

[When dragging and dropping the address range in the Memory window]

Select a memory content in the Memory window and drag and drop it into the Event column. That way, you can set a data
access event based on the address range of the selected memory content as a condition. => Data access condition

[When dragging and dropping the label in the Label window]

You can set an event based on a fetch to that label as a condition. => Instruction fetch condition
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5.7.3 Removing Events

Follow one of the following methods to remove events.
[When deleting an event from any setting dialog box]

1. To remove one point, select a line you want to remove in the event setting area and then click the Delete button (You can
use the keys Ctrl + Del instead of clicking the Delete button).

The selected event will be removed from the event setting area.

Hardware Break ©OR |

—Event:

Event | T.I Descripkions | Cu:-untl TaskID | Carmnrmenkt I
[Address] _start

[Address] _initsck
F [Address] _exit - -

Add... ' Delete | Enable | Disable |

Figure 5.33 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
setting area and then click the Delete button (You can use the keys Ctrl + Del instead of clicking the Delete button).
The selected events will be removed from the event setting area.

Hardware Break ©OR |

—Event:

Event | T.I Descripkions | Cu:uuntl TaskID | Carmment |

Add... I Delete | Enable | Disable |

Figure 5.34 Hardware Break dialog box
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[When deleting an event from the Registered Events dialog box]

To remove one point, select a line you want to remove in the Registered Events dialog box and then click the Delete button

(You can use the keys Ctrl + Del instead of clicking the Delete button).

The selected event will be removed from the list of registered events.
To delete all events, click the Delete All button.

* Registered Events * - 10| x|
Events
Tvpe | Descriptions | _ounk | TaskID | Carment |
Address] stark
F [Address] _ini... - -
F [Address] _exit - -
F [Address] _main - -
Cuplicate | add... r Delete | Delete Al |
Save... | Load... | Help Close

p

Figure 5.35 Registered Events dialog box
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5.7.4 Registering Events

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

(1) Registering events

[When creating an event from the Event dialog box]

1. Display the Comments page of the Event dialog box and select the “Add this event to the list” check box. Then click the
OK button.

x

Condition I Counk and Task 1D Comment I

Comment: | BreakPoint

[v {add this event ko the list

Help | Ok, I Cancel

Figure 5.36 Event dialog box

2. Anevent is added at the specified position while at the same time registered in the Registered Events.

Hardware Break OR I i Registered Events * ) [m|
Event: Events
T L ipki Count | TaskID | € 5
Event | T.I Cescriptions | Counk | TaskID | Commenkt P2 I SECTIE Bl I L I == I Dmmer! I
= - F [Address] 000OD - - BreakPoint
F [Address] 00000 - - BreakPoint

Figure 5.37 Hardware Break dialog box and Registered Events dialog box
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[When registering an event by dragging and dropping]

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

Hardware Break OR I i Registered Events * ) [m|
Event: Events
T L ipki Count | TaskID | € 5
Event | T.I Cescriptions | Counk | TaskID | Commenkt P2 I SECTIE Bl I L I == I Dmmer! I
= - F [Address] 000OD - - BreakPoint
F [Address] 00000 - - BreakPoint

Figure 5.38 Hardware Break dialog box and Registered Events dialog box

[When registering an event from the Registered Events dialog box]

Click the Add button to create an event. The events you create here are added to the Registered Events.

W regstered vents 1T

Events
Tvpe I Descriptions I Courk TTEHD I Comment

1 |

I Add... ] [helete | [ieleke .LII|

H
Save... I Load... | Help Cloze

Diphcate

g

Figure 5.39 Registered Events dialog box

(2) Attaching comments

Attach a comment to the registered event as necessary. Check the Registered Events dialog box to know the registered contents
and comments.
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5.7.5 Entering Events Each Time or Reusing Events

There are following two methods to set events in any function concerned.

One method is to create events in the respective setting dialog boxes each time.

The other method is to choose one condition you want to use from the registered event list and drag and drop it into the
condition area in which you want to set the event.

The former method is referred to here as entering events each time, and the latter as reusing events.

[Entering events each time]

This is the condition used only once. The event you created is used “without ever being registered.”
After the event is used (i.e., changed or removed), its setting becomes nonexistent.
The events you create by only double-clicking in the Event column of the Editor window are the one that is entered each time.

[Reusing events]

Any event registered in the Registered Events dialog box can be reused by dragging and dropping it into the condition setting

area of any function concerned.

Hardware Break.  ©R I i Registered Events * 1Ol x|
Everk: Events
T L ipki Count | TaskID | € 5
Event | T.I Cescriptions | Counk | TaskID | Commenkt P2 I SECTIE Bl I L I == I Dmmer! I
= - F [Address] 000OD - - BreakPoint
S F  [Address] 00000 - - BreakPoink

Figure 5.40 Schematic of event reuse

(1) Dragging and dropping into multiple functions

One event in the Registered Events can be dragged and dropped into multiple functions.
If the content of an event is altered after being dragged and dropped, the alteration you made is not reflected on the registered

event list side.

(2) Registering duplicates in the registered event list

Even the events that have the same contents set can be registered in the list overlapping one another.
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5.7.6  Applying Events

To enable the setting of an event after you have created it, click the Apply button. The content of what you have set has no
effect until you click the Apply button.

[*] after the title on the title bar of the dialog boxes of Hardware break, Trace conditions or Performance Analysis Conditions
shows that some setting is under editing. If you are doing some editing work, you cannot change the settings from the event

column of the Editor window or the command line.

=loix]

Hardware Break ©F I

—Ewent:
Evert | T..| Descrintions | count | TaskiD | Comment |
MlEvDl  F [Address] _main - main Funcklon

add.. | Delete | Enable ] Dissble |

Eventused 1 Free 15 Detail Ra-gisbﬂradavmts...l
save... | Losd... | Help [A.pplr Close
py— e

Figure 5.41 Applying the setting
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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 set 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 hardware breakpoints, you can set an OR condition, other condition (AND (Accumulation), AND (Simultaneous),
subroutine, sequential or state transition) and detection of exceptional events.

The OR condition, other condition and the detection of exceptional events can be set all at the same time, or only one at a time.

Program execution

{
OR condition | >
Other conditions
AND (Accumulation)
AND (Simultaneous) > Hardware Breakpoint is met
Subroutine
Sequential
State transitions
Exception event >
J } Delay value
Break
Figure 5.42 Outline of the hardware break
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(2) Setting OR conditions

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.

To disable the OR condition, deselect the check box 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.

If you reenable the OR condition when it is disabled, the previously set event is restored with its OR condition check box
selected.

However, if a maximum of 16 events is exceeded when you have reenabled for an event, the event is restored with its OR

condition check box unselected (disabled).

Hardware Break | on |

condition and combination setking
¥ OR condition:

Eventinuse: 0  Detai |

I other conditions:

IAND(.ﬂ.ccumuIatinn) j

Event in use : 0 [ekail |

1 Exception:

Taotal ; O Ewent

) Delay(cycle) —
Exceptional P i
Events De_talll ’7| 0
Figure 5.43 Hardware Break dialog box
Table 5.11 OR condition
Type Description
1 | OR condition Breakpoint is encountered when any one of the set events occurs.
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(3) Setting other conditions

You can select one of five choices available: AND (Accumulation), AND (Simultaneous), Subroutine, Sequential and State
Transition. To set any condition, select the check box to the left of “Other Conditions.” By default, other conditions are
disabled (the check box to the left of “Other Conditions” is unselected).

Hardware Break. |DR I ANDAccumUlation ) I

condition and combination setking
% CR condition:

Eventinuse: 0  Detai |

I.ﬁ.ND{.ﬁ.ccumulatiDn} j

Event inuse : 0 Dretail |

= Exception:

Excepkional Detail | ........... '
events

Total ; O Ewent

]

"Delay{cycle}:

Figure 5.44 Hardware Break dialog box

Table 5.12 Other conditions

Type Description

1 | AND (Accumulation) Breakpoint is encountered when all of the set events occur irrespective of the time axis.

2 | AND (Simultaneous) Breakpoint is encountered when all of the set events occur at the same time.

3 | Subroutine Breakpoint is encountered when a specified event occurs within a specified address range
(Subroutine, function).

4 | Sequential 6 steps (forward direction) + reset point
Breakpoint is encountered when a set event occurs in a specified order.

5 | State transitions 3 steps, 9 paths + reset point

Breakpoint is encountered when a set event occurs in a specified order.

The events shown in the list of 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 following exceptional events to be used as a breakpoint.

- Violation of access protection

- Read from uninitialized memory
- Performance overflow

- Realtime profile overflow

- Trace memory overflow

- Task stack access violation

- OS dispatch

(5) Specitying a delay value

The program breaks a specified number of cycles after a breakpoint is encountered. A breakpoint delay value can be set in the
range from 0 to 65,535 bus cycles. (default = 0)

5.8.3 Saving/Loading the Set Contents of Hardware Breaks

(1) Saving hardware break settings

Click the Save button of the Hardware Break dialog box. The Save dialog box will be displayed.
Specify a file name to which you want break settings to be saved. The file name extension is .hev. If omitted, the

extension .hev is automatically attached.

(2) Loading the set contents of hardware breaks

Click the Load button of the Hardware Break dialog box. The Load dialog box will be displayed. Specify the file name you
want to load.

When you load a file, the hardware break settings you had before you have loaded the file are discarded and the hardware
breaks are reset with the loaded settings.

Click the Apply button of the Hardware Break dialog box to confirm the hardware break settings you have loaded.
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5.9 Looking at Trace Information

5.9.1 Looking at Trace Information

A trace is the function to acquire bus information every cycle and store it in trace memory during user program execution.
Using a trace you can track the flow of application execution or examine the points at which problems occurred.

The E100 emulator allows you to acquire up to 4M bus cycles.

When program execution stops (for an exception break, forced halt or breakpoint), the contents stored in trace memory at the

time the program has stopped are displayed as the trace result even when no trace points are encountered yet.

5.9.2 Acquiring Trace Information

The E100 emulator operates in such a way that when no trace information acquisition conditions are set, it by default traces all
bus cycles to get trace information unconditionally. (Trace mode = Fill until stop)

In free mode, at the same time the user program starts running the emulator starts tracing bus cycles to get trace information,
and when the user program stops the emulator stops tracing.

The acquired trace information is displayed in the Trace window.

Trace S =
mVE lsazznw Bdr @llaaa

|Raﬁ;|a: -00007S15, 0OG00000 Fe: \Cyck: -0000001S laddress: OFFFES (Time: D0:00:00.001.650,710 |

Cyole Label | Addres< Dats BUS BAE BI0 B/W RWD CEU QN BUSACE Debug EV | EL¢ ELEOVLAE TimeZtsmp (him:=.ms.us.n=i| <]
-00000016 OFFFES ~--00 16b 1 D8 R 1 = 2 1 1 0o00000000000000 -~ - 00:00:00.001.650.710
-00000015 OFFFEE --02 16b 1 DB R O - 2 1 1 0000000000000000 -- - 00:00:00.001. 650,760
-000o0014 OFFFESE —-02 16b 1 = = 1 = 201 1 0ooooooooo0o00on -- - 00:00:00.001. 850,810
00000013 OFFFES —02 16b 1 - - 1 - 201 1 0ooooooooo0o0oon -- - 00:00:00,.001, 850,860
=-000o0012 OFFFEE —-02 16k 1 - - 1 - 201 1 0o0ooQooooooooon -- - 00:00:00,001, 650,910
00000011 OrFFES —-02 16b 1 = = 1 = 21 1 ooooonooooooooon -- - O0:00:00.001, 850,960
—-00oonoio OrFFEE —-02 16b 1 = = 1 = 201 1 ooooononoonoooon -- - O0:00:00,001, 851,010
=-00oonons OrFeFEE  —-02 16b 1 - - 1 - 201 1 noooononoononoon -- - O0:00:00.001, 651,060
~Qnannoog Orerese --0Z I 1 - - 1 - B 1 1 oopopoooooooooon -- - O0:00:00.008. 651,110
~00000007 OFFFEE =--02 161 - = 1 = % 1 1 0000D00000000000 == - D0:00:00.001. 651,160
~00000006 OFFFEE ==0%z 16b 1 = = 1 = E 1 1 0000000000000000 == = DO:00:00.00L1.651.210
~00000005 OFFPEE ~=-02 16b1 =~ = 1 = 2 1 1 0000000000000000 == = 00:00:00.001.651.260
-00000004 OFFPEE --02 181 - - 1 = 2 1 i fonoooooacoooaon -- - 00:00:00.001.651.310
-00000003 gopO4e  OFES 16b 0 W W 1 = 201 0 0000000000000000 -- - 00:00:00.001. 851,360
00000002 QopO4e  OF8S 16k 0 I w0 - 201 0 0o00oooooo0oaoon -- - 00:00:00.001. 651,410
00000001 OopO44 8353 16b 0 W W 1 = 201 0 0ooooooooo0oaoon -- - 00:00:00.001, 651,460

Qooonooo QopO44 2353 16k 0 M w0 = 21 0 oooooQoooooogoon -- - 00:00:00.001, 851,510 Ej

Figure 5.45 Trace window
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The following items of information are displayed. (This applies for bus display.)

Table 5.13 Display items

Column Description
Cycle Cycle numbers stored in trace memory. The last cycle acquired is numbered 0, and the older cycles are assigned smaller
numbers —1, =2, etc. sequentially retracing the past. If a delay count is set, the cycle in which a trace stop condition is met is
numbered 0 and the cycles that were executed until the condition is met (cycles during a delay period) are assigned larger
numbers +1, +2, etc. sequentially toward the last cycle acquired.
Label Labels corresponding to addresses (displayed only when labels are set).
Address Addresses of the address bus.
[CAUTION] When using 4M mode, the address b31 will be “1b” when bank 0-6 is accessed. b30-28 shows the bank being
accessed when b31 is “1b”.
Data Data of the data bus. Displayed in hexadecimal.
BUS Shows the external data bus width, indicated as “8b” when the bus is 8 bits wide or “16b” when 16 bits wide.
BHE Shows the state (0 or 1) of BHE (Byte High Enable) signal. When this signal is ‘0,” it means that an odd address is being
accessed.
BIU Shows the state between the BIU (Bus Interface Unit) and the memory and I/O.
- No change
DMA Data access such as DMA, etc. requested from other than the CPU
INT INTACK sequence start
IB Instruction code read (in bytes) requested from the CPU
DB Data access (in bytes) requested from the CPU
Iw Instruction code read (in words) requested from the CPU
DwW Data access (in words) requested from the CPU
R/W Shows the data bus state, indicated as “R” when in a read state, “W” when in a write state or “—” when no accesses made.
RWT The signal indicating the valid position of bus cycle. When valid, this signal is ‘0.” The Address, Data and BIU lines are
valid when this signal is ‘0.’
CPU Shows the state between the CPU and the BIU (Bus Interface Unit).
- No change
CB Op-code read (in bytes)
RB Operand read (in bytes)
QC Instruction queue buffer clear
CcwW Op-code read (in words)
RW Operand read (in words)
QN Shows the number of bytes stored in the instruction queue buffer. Displayed in the range from 0 to 4.
[CAUTION] When stopping the user program by using software break, QN (the number of bytes stored in the instruction
queue buffer) from the next cycle after an occurrence of software break is not displayed correctly.
BUSACC When memory access is performed by a debugger operation during user program execution, shows “0” during the emulator
is occupying the MCU bus.
[CAUTION] Execution of the user program is temporarily stopped during such access to memory.
Debug When memory access is performed by a debugger operation during user program execution, shows “0” during the emulator
is occupying the MCU bus.
[CAUTION] Execution of the user program is temporarily stopped during such access to memory.
EV The event No. when a set event occurred.
To show EV column, you need to select the EV number on the Option page of the Trace conditions dialog box
displayed from the menu of the Trace window.
TID Task ID (when RTOS is used).
Example display: A task ID (task entry label) is displayed like 1 (_Task1).
To show Task ID column, you need to select the Task ID on the Option page of the Trace conditions dialog
box displayed from the menu of the Trace window.
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EXT Shows the signal fed in from the external trigger cable, indicated as “1” when the signal is high or “0” when the signal is low.
To show EXT column, you need to select the External trigger on the Option page of the Trace conditions dialog
box displayed from the menu of the Trace window.

ELC Shows the module number of the linked module destination in event link.
[CAUTION] “--” is displayed with M16C/64 Group, M16C/64A Group, M16C/65 Group, M16C/50 Series and R8C/3x
Series MCUs.

ELCOVLAP | Shows if there is an overlap in event link.
[CAUTION] “-” is displayed with M16C/64 Group, M16C/64A Group, M16C/65 Group, M16C/50 Series and R8C/3x
Series MCUs.

TimeStamp Shows an elapsed time since the target program started.
Each time the user program starts running, the timestamp starts counting from 0.
[CAUTION] When the counter overflows, the time is not displayed correctly.

The unnecessary columns in the Trace window can be hidden. To hide a column, right-click in the header column and select

the column you want to hide from the pop-up menu.

5.9.3 Setting Trace Information Acquisition Conditions

The trace buffer is limited in size, so that when the buffer is filled, the old trace data is overwritten with new data sequentially
beginning with the oldest.

Setting trace information acquisition conditions, you can acquire only the useful trace information, making effective use of the
trace buffer.

To set trace information acquisition conditions, use the Trace conditions dialog box that is displayed when you choose

Acquisition from the pop-up menu of the Trace window.

(1) Setting trace modes

First, select a trace mode.

Trace | Cpkion |

Hiop
Trace Made: 2h Fill unkil stop j
condition and Fill unkil skop
v -
¥ OF cong - - Fill until ful
Event in us m
K """".‘I pe ' Fill around TR
- Gtherc o 3 TP
T f 1' T Repeat fill until skop
I.ﬁ.ND{.ﬁ.ch *pr
ot et et Repeat fill uril Ful
Event inuse o oo ] |

Figure 5.46 Trace conditions dialog box

(2) Setting trace points
If you selected Fill around TP, Repeat fill until stop or Repeat fill until full for the trace mode, set a trace point.
For trace points, you can set event based on conditions and exceptional events.

For Fill around TP, furthermore, you can set a delay value.
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(3) Setting Capture/Do not Capture

If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify Capture/Do not Capture conditions

in the Record condition group box.

Record condition:
" al % Lapture; © Da not capture ¥ | Step execution s recorded

I WEV]_yEv]_ Between bwo events j Drekail |

Event inuse ; 0O

Figure 5.47 Record condition group box

You can choose to extract only the necessary portions of trace information specified by events or delete the unnecessary

portions.

(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 check box in the Record condition group box.

~Record condition:
@ al  Capture ' Donot capture ¥ Step execution is recorded

Eventinusa : 0

Figure 5.48 Recording step execution

The recordable modes of step execution are Step In, Step Over and Step Out.

(5) Setting trace acquisition methods

Use the Options page of the Trace conditions dialog box to set the acquisition method associated with the entire trace. By

default, External Trigger is selected for trace acquisition.
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5.9.4 Setting Trace Modes

(1) Setting trace modes

Following five trace modes are available.

Table 5.14 Trace modes

Stop mode Description
1 | Fill until stop Trace acquisition continues until the program stops running.
2 | Fill until full Trace acquisition stops when the trace memory is filled.
3 | Fill around TP Trace acquisition stops a specified number of cycles after a

trace point is encountered. A delay value can be specified in
a range of up to the maximum value of trace capacity.

4 | Repeat fill until stop Each time a trace point is encountered, acquisition is made
for a total of 512 cycles* before and after that point, and
acquisition continues that way until the program stops
running.

5 | Repeat fill until full Each time a trace point is encountered, acquisition is made
for a total of 512 cycles  before and after that point, and
acquisition continues that way until the trace memory is
filled.

CAUTION
Recording is made in units of total 512 cycles, consisting of 1 cycle at the line where a trace point is met and 255 cycles before
that point and 256 cycles after that point.

Execution start

trace pointis
encountered

trace pointis
encountered

trace paointis
encauntered

\/

Execution stop

Figure 5.49 Differences between the trace modes

Specifiable conditions vary depending on trace mode, as summarized in the table below.
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1. Fill until stop
The trace memory can hold up to 4M bus cycles. When the buffer is filled, the oldest data of the acquired trace information

is overwritten with new data. That way, the emulator continues acquiring trace information.

Table 5.15 Specifiable conditions: Fill until stop

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting
- - Possible Possible

2. Fill until full
When the trace memory of the emulator main unit overflows during trace acquisition, the emulator stops acquiring trace

information.

Table 5.16 Specifiable conditions: Fill until full

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting

_ - Possible -

3. Fill around TP
Trace acquisition is halted a specified number of cycles delayed 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. A delay value can be chosen to be 0, 1M, 2M, 3M or 4M cycles.

Table 5.17 Specifiable conditions: Fill around TP

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting
Possible Possible Possible -

4. Repeat fill until stop
Each time a trace point is encountered, a total of 512 cycles before and after that point are acquired, and acquisition
continues that way. Acquisition continues until it is halted by a break or forced stop. The positions where trace points are
encountered can be checked in the Trace window.

Table 5.18 Specifiable conditions: Repeat fill until stop

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting
Possible - - -
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5. Repeat fill until full
Each time a trace point is encountered, a total of 512 cycles before and after that point are acquired, and acquisition
continues that way. When the trace memory overflows, acquisition is halted. The positions where trace points are
encountered can be checked in the Trace window.

Table 5.19 Specifiable conditions: Repeat fill until full

Trace point setting Delay specification | Capture/Do not Capture Step execution recording
condition setting

Possible - - -

CAUTION
If trace points are encountered in consecutive cycles in the repeat fill until stop or repeat fill until full mode, only one first
cycle is highlighted in yellow as a trace point.

5.9.5 Setting Trace Points
(1) Setting trace points

For trace points, you can set an OR condition, other condition (AND (Accumulation), AND (Simultaneous), subroutine,
sequential or state transition) and detection of exceptional events.

The OR condition, other condition and the detection of exceptional events can be set all at the same time, or only one at a time.

Trace acquisition

\

OR condition | >

Other conditions
AND (Accumulation)

AND (Simultaneous) | -> Trace point encountered
Subroutine

Sequential

State transitions

Exception event >

\ } Delay value
Trace acquisition halted

Figure 5.50 Outline of the trace point
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(2) OR condition

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.

If you reenable the OR condition when it is disabled, the previously set event is restored with its OR condition check box

selected. However, if a maximum of 16 points is exceeded when you have reenabled for an event, the event is restored with its

OR condition check box unselected (disabled).

Trace |orR | option |

Trace Maode;

condition and combination setting
v OR condition:

Event inuse: 0  Detai |

I other conditions:

IAND{.ﬁ.ccumuIatinn} j

Eventinuse: 0  Detal | !

1 Exception:

Exceptional Dietail | ........... '
events

T’ :Ie'.w‘l dalry | Fill around TP

|

Taokal : 0 Ewent
Delayiovclel —

IEIM "I

—Record condition:
f al  caprure € Do not capture

[ Step execution is recorded;

Eventinuse ; 0O

o e

Figure 5.51 Trace conditions dialog box

Table 5.20 OR condition

Type

Description

1 | OR condition Trace point is encountered when any one of the set events occurs.
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(3) Other conditions

You can select one of five choices available: AND (Accumulation), AND (Simultaneous), Subroutine, Sequential and State
Transition. To set any condition, select the check box to the left of “Other Conditions.”
By default, other conditions are disabled (the check box to the left of “Other Conditions” is unselected).

HOR I AMDEAccurmulation) I Optinnl

T ae'wl‘l dalar | Fill around TP j

condition and combination setking
—v ©R condition:

Event inuse: 0  Detai |

v Sther conditions:

Trace Made;

I.ﬁ.l"-.ID{.ﬁ.cu:umulatiu:un} j

Evert inuse: 0 Detail |

= Exception:

Excepkional : | ...........
events Dt I 4M vI
—Record condition:

f all " Capture Do nok capture [T step execution is recorded

=N

Tokal: 0 Ewent
"Delay{cycle}: —

Eventinuse ; 0O

Figure 5.52 Trace conditions dialog box

Table 5.21 Other conditions

Type Description

1 | AND (Accumulation) Trace point is encountered when all of the set events occur irrespective of the time axis.

2 | AND (Simultaneous) Trace point is encountered when all of the set events occur at the same time.

3 | Subroutine Trace point is encountered when a specified event occurs within a specified address range
(subroutine or function).

4 | Sequential 6 steps (forward direction) + reset point
Trace point is encountered when a set event occurs in a specified order.

5 | State transitions 3 steps, 9 paths + reset point

Trace point is encountered when a set event occurs 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 following exceptional events to be used as a trace point.

- Violation of access protection

- Read from uninitialized memory
- Stack access violation

- Performance overflow

- Realtime profile overflow

- Task stack access violation

- OS dispatch

(5) Specitying a delay value

The program breaks a specified number of cycles delayed after a trace point is encountered.
A trace-point delay value can be selected from 0, 1M, 2M, 3M or 4M bus cycles. (Initially, OM cycle.)

Select your desired delay value in the delay value setting column.

Figure 5.53 Trace conditions dialog box
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5.9.6 Setting Capture/Do not Capture Conditions

If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify Capture/Do not Capture conditions.

You can choose to extract only the necessary portions of trace information specified by events or delete the unnecessary

portions.

(1) Capture/Do not Capture conditions

There are following types of conditions.

Table 5.22 Capture/Do not Capture conditions

Type Description
Extraction WEV] BV Between two events Cycles extracted begin when a start event occurs and end
with the next to last end event occurs (the cycle where an
end event occurs is not extracted).
N P ST Duration of an event Only cycles where a specified event occurred are extracted.
AL Duration of an event Only cycles where a specified event occurred in a specified
occurring in a subroutine | address range (subroutine or function) are extracted.
nit Instruction accessing Instructions that accessed specified data are detected.
specific data
Deletion BBl WEv]_ Between two events Cycles extracted begin when a start event occurs and end
with the next to last end event occurs (the cycle where an
end event occurs is not extracted).
B ] Duration of an event Only cycles where a specified event occurred are deleted.
e Duration of an event Only cycles where a specified event occurred in a specified
occurring in a subroutine | address range (subroutine or function) are deleted.

Select the conditions you want to set from the list box that is displayed when you select Extract or Delete in the Record

condition group box of the Trace conditions dialog box.

Record condition:

¥ | Step execution s recorded

I WEV] { En | Between bwo events

Event inuse ; 0O

= el |

Figure 5.54 Record condition group box

Then click the Detail button. A page in which you can set events will be displayed.

R20UT0430EJ0600 Rev.6.00
May 25, 2011

Page 130 of 230

RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

CAUTION
When you specify extraction or deletion conditions, you cannot select DIS (disassemble display) and SRC (source display)

from Display Modes in the Trace window.
When you use a data access event for extraction or deletion, be sure to specify the MCU bus for the access type.

x

Condition ICu:uunt and Task ID I Camment I

Event bype IDaI:a ACCESS j

— Condition setkings

—ACCEss bype
" Mnemonic level  |[WORD j
& MCU bus:
[#]cru
[¥] oraac
A Address condition ISpECIFIEd value (=) =l
Start: I I E End: I I E
1 Data condition ISpechled value (=) J
Yaluel: I Yaluez: I
Mask.
|7|- Enabled Masking walue: I FFFF

R ead write IRead,l"u'-.-'rite j

Help | Ok, I Cancel

Figure 5.55 Event dialog box
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5.9.7 Selecting the Content of Trace Acquisition
Select the content of trace information you want to be captured into trace memory. Use the Options page of the Trace
conditions dialog box to make this selection.

i Trace conditions * ;IE'EI

Selecting the tyvpe of trace information

{* Event number
" TaskID

" Exkermal trigger

Eventused 0 Freel6 Dekal.., | Registered events...l
SAVE. .. | Load. .. | Help | apply I Close I

y

Figure 5.56 Trace conditions dialog box

Select which signal you want to be acquired from three choices available: Event Number, Task ID or External trigger. By
default, the Event number is selected.

CAUTION
If you want a history of trace execution to be displayed in trace acquisitions carried out by running a realtime OS program, be
sure to select Task ID.
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5.9.8 Showing Trace Results

To check trace results, look at the Trace window. Trace results can be shown in one of the following display modes.
These display modes can be switched using Display Modes on the pop-up menu of the Trace window.

There are five trace result display modes: Bus Display, Disassembled Display, Source Display and Mixed Display.

(1) Bus Display Mode

In the pop-up menu, select Display Modes -> BUS. Bus information on each cycle traced are displayed. (Default display
mode)

(Trace |

wmYVE vsazxz @ Fdr FlaG@a

[Rarpe: -00007515, Do000D0D e Cyck: -00D0C016 [Address: OFFFES. [Time: 00:00:00,001 650,710 |

Cyole Label | Address Datd BEUS BHE EIO B/W RWE CRU QN BUSACE Debug EV | FLC FLOOVLAE Time=Sksmp [heomi=.m=.us.ns=i| <]
-0000001E OFFFEE ~--00 16b 1 DB B 1 - 2 1 1 0000000000000000 -~ - 00:00:00.001. 650,710
-00000015 OFFFES --02 1661 DB B O - 2 1 1 0O00000000000000 -- - 00:00:00.001, 650,760
00000014 OFFFEE —-02 16b 1 = = 1 = 21 1 0oooooo0oo0o0000 -- - 00:00:00,.001, 850,810
-00000013 OFFFEE --02 161 - - 1 - & 1 1 0o0oooooaooo00o0n -- - 00:00:00.001. 650,860
-00000012 OFgFES --02 i6b1 - - 1L - 2 1 i oooooooodonoooon -- - 00:00:00,001, 650,910
-0000o0011 OFgFES --02 1b1 - - 1 - & 1 1 Qonoonooaoonoooon -- - 00:00:00,001, 650,90
-000ono010 OFFFEE --02 1fb 1 - - 1 - & 1 1 nonoonooaoooooon -- - n0:00:00.001. 651,010
-00000009 orerEé —-02 16b1 - - L - £ 1 1 DoooooOoooeDoooon - - 00:00:00.001. 651,060
-000000038 OFPFEE --02 161 - - 1L = E 1 1 0onoo0ooooooooon - - 00:00:00.00%. 651,110
~00000007 OFPPEE =--02 16b 1 - - 1 = % 1 1 0000000000000000 == - DO:00:00.00L. 651,160
~00000006 OFFPEE ==0% 16b 1 = = 1 = 2 1 1 0O0000000D000000 == = DD:00:00.00L. 651,210
~-00000005 OFFFEE =--02 1661 = = 1 = % 1 1 0000000000000000 == = DD0:00:00.001.651.260
-00000004 OFPFEE --02 1661 - - 1 - & 1 il ponoooooaoooooon -~ - 00:00:00.001.651.310
-00000003 OOpO4E OF85 16k 0 MW W 1 - E 1 0 0o0o0ooo0a00a0a0n -- - 00:00:00.001. 651,360
-00000002 OOpD4é OF85 16 0 MW W O - 2 1 0 0o0oo0o0a0000000 -- - 00:00:00.001.651.410
=-00oo0no01 QopO44 2353 16b 0 M w1 = 201 0 00ooooo0oo0o0000 -- - 00:00:00,001, 651,460

aoonoana ODpD44 8352 16h 0 W W O - & 1 0 oonoono0aoooooon -- - 00:00:00.001. 651,510 Ej

Figure 5.57 Trace window

(2) Disassembled Display Mode
From the pop-up menu, choose Display Modes -> DIS. This display mode allows you to inspect the machine language

instructions executed.

race K|
wvVE vARE @ F4dr Flaad

|Range: 0000715, Don00000 e Kok 000000 ddrass: DFEZEL [Time: 00:00:00,001.650, 100 |

Cycle | Zabel | Addres= Chim=ct Code | Instruction | TimeStamp (him:s.m=.u=.ns) [=]
~0000008& OFBZE1 TTEETCOROD CHMP.W: & #O00AH, -4H[FE] 00:00:00.001. 650.100
-000000&2 OF8ZEE oAzl JGE FE2DAH 00:00:00.001. 650.300
-00000080 OFfzeg 15c00000 MOV.WiG NO009H RO 00:00:00.001. 650,400
-00000a7s OFfZBD ASBOFC SUE.WiG  -4H[FE], RO 00:00:00.001. 650,600
-00000073 OFfzco EZ10 SHL.W #IH, RO 00:00:00.001. 650,750
-00a00a7a Orfzca EE4ED4 MOVEA -ZcHIFB] ., AD 00:00:00.001. 650,900
-000000&8 OFBzcs ALD4 ADD.W:G RO,AD 00:00:00.001. 651,000
-0noonoss orgzcy TIBSTC MOV.W:G -4H[FE], Al 00:00:00.001. 651,100
-000000&3 OFBzZca EFLS SHL.W #EH, AL 00:00:00.001.651.250
=0000D0s0 QFBZCC ALBSFE ADD.W:G =ZH[PE], Al 00:00:00.001. 651,400
=00000057 OFBZCP TIET MOV W & [&0].[AL] 00:00:00.001.E5L.550
=00000054 OFBZD1 TIE90202 MOV . Wz 5 OZH[AD],O02H[AL] 00:00:00.001.65L.700
=00aoonosg OFBZDS CI1ETC ADOD W0 #1H,-4H[FB] 00:00:00.001.651.950
-00000045 OFgzod FEDE JHE.E FE2E1H 00:00:00.001. 652.150
-00000040 OFgzel TTEEFCOAOD CME.W:G  WOO0AH,-4H[FE] 00:00:00.001. 652 .400
-0000003 8 OFfzZed Trcazl TGE FEZDAH 00:00:00.001. 652 .600
-00oonoz2 OFfzZoa TrE2 EXITD 00:00:00.001. 652 ..800 j

Figure 5.58 Trace window
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(3) Source Display Mode

From the pop-up menu, choose Display Modes -> SRC. This display mode allows you to inspect the source program’s
execution path.

The execution path can be verified by stepping through the source within trace data forward or backward from the current trace
cycle.

frace za
Ve VAZZT @ F4db Flaaa

[Range: 0000715, oonA0000 Fle: scet.c |Cyde: -OOOO00EG Addvess: 0FGZE] Tinw: D0:00:00,001,650,100 |

Lins= Address | wow | Source |=]

oooosT 0FE1EE | - g_IntBuf = j:

000038 | OFB1FS = if (a[§)>ali+gap]} {

0o0o0z9 OFgdis |_ = L= alyl;:

0aoogn ODEB2ZEZ = al1] = alij+gapl:

000041 Opgiac | ] = k;

00004z | 1

nooo4az i | elae

nooog s break;

000045 1

000046 ]

oooos? 1

ooooae OFE2E1 = gap = gap/2;

000049 OFE2 60 -=. ¥

000as0 OFg270 |- g_tharBuf = (chac)g IntBuf & 0x00FF;

DO0OS1 | OFE2To =1

000052 |
|

000053

: change (Long *al :‘

Figure 5.59 Source Display screen

(4) Mixed Display Mode

This display mode provides a mixed display of bus, disassemble or source display.

After choosing Display Modes -> BUS from the pop-up menu, select Display Modes -> DIS. That way, you can produce a bus
and disassemble mixed display.

In the same way, you can produce a bus and source, a disassemble and source or a bus, disassemble and source mixed display.
To revert to a bus only display after viewing a bus and disassemble mixed display, choose Display Modes —> DIS from the
pop-up menu again.
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Figure 5.60 Trace window
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5.9.9 Filtering Trace Information

Use the filter function to extract only the necessary records from the acquired trace information. The filter function filters the
trace information in software that was acquired by hardware.

Unlike the “Capture/Do not Capture conditions” where you set acquisition conditions before getting trace information, this
function permits you to change filter settings for the acquired trace information any number of times.

Therefore, the necessary information can be extracted easily, with data analysis significantly facilitated.

The filter function does not affect the trace memory, so that its content remains intact.

The filter can be used when the selected trace mode is Fill until stop, Fill until full or Fill around TP and the selected display
mode is Bus or Disassembled.

(1) Auto-filter function

To use the filter function, choose Auto Filter from the pop-up menu of the Trace window. When Auto Filter is turned on, each

column of the Trace window is marked with an auto-filter arrow [j].

Click any arrow [j] and select the necessary condition from the ensuing drop-down list. That way, you can easily filter the

records to get those that meet the condition. Selecting Option in the drop-down list brings up the Option dialog box. In this
dialog box, you can set detail conditions.

Some columns such as Address and Data have only Option provided in the drop-down list because they do not have other
inherent items. Selecting All returns you to a non-filter state.
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Figure 5.61 Trace window

If after filtering records in bus display mode you switch to disassemble-only or source-only display, Auto Filter is deselected.
Similarly, when after filtering records in disassembled display mode you switch to bus-only or source-only display, Auto Filter
is deselected.
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If there are multiple items you can specify in the Option dialog box, these items can be used as an OR condition with which to

filter.
[tem:
vIIB -
0B
[w]
[0 -

[™ Excluzion of the specified condition

Figure 5.62 Option dialog box

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. To open it, choose Find -> Find from the pop-up menu of the Trace

¢

window or click the Find button in the toolbar.
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Figure 5.63 Find dialog box
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Select the conditions you want to search for in the Combination column and select the check boxes.

In the Find Item column, you can select the items that correspond to the selected conditions.

If you checked more than one condition in the combination column, set items for each condition. The items you have set are
searched for as multiple AND conditions.

The conditions you have set are shown in the Find Setting Contents.

After setting search conditions, click the Find Previous or the Find Next button to start a search. Trace records are searched in
forward or searched in reverse from the line you have clicked in the Trace window (the line highlighted in blue).

When a matching trace record is found by a search, the relevant line in the Trace window is highlighted. 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 pop-up menu. The

next instance of the trace record will be searched for.

(1) Search history

The conditions once searched are left as a history in the history column while the High-performance Embedded Workshop
remains active.

The next time you perform a search, choose the line you want to search from this history and click the Add button. That way,
you can search trace information with that condition again.

The search history contains a history of up to 10 last searches performed.

(2) OR search

You can perform a search using two or more search conditions as OR conditions.

To set OR conditions, begin by setting the first condition (shown on the first line in the search content setting column) and then
click the New button.

Then enter the second condition. At this time, the second condition is added to the second line in the search content setting
column.

In this case, the conditions on the first and second lines in the search content setting column can be used as OR conditions for a
search performed.

Up to 16 conditions (16 lines) can be set.

CAUTION
The conditions set on one and the same line in the search content setting column comprise AND conditions.
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5.9.11 Saving Trace Information to Files

To save trace information to a file, choose File -> Save from the pop-up menu or click the Save button in the toolbar.

The trace information displayed in the Trace window is saved in binary or text format.

(1) Saving in binary format

To save trace information in 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 pop-up menu.

When saved in binary format, all cycles are saved. This type of file can be loaded into the Trace window.

(2) Saving in text format

To save trace information in 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 pop-up menu.

When saved in text format, a range of cycles to be saved can be specified. This type of file can only be saved and cannot be
loaded 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 pop-up menu or click the Load button = in the toolbar.

Specify a trace information file saved in binary format. The current trace result is overwritten.

Before loading a file saved in binary format, switch to the trace mode in which mode you saved trace information. Do this
switching in the Trace conditions dialog box that is displayed when you choose Acquisition from the pop-up menu of the Trace
window.

If the current trace mode differs from the one in which mode you saved trace information, an error results. Trace information

files saved in text format cannot be loaded into the Trace window.

5.9.13 Temporarily Stopping Trace Information Acquisition
To temporarily stop acquiring trace information during user program execution, choose Trace -> Stop from the pop-up menu

of the Trace window or click the Stop button in the toolbar.

Trace acquisition will be aborted, with the trace display updated. Use this function when you only want to stop acquiring trace

information and check the trace information without stopping program execution.

5.9.14 Restarting Trace Information Acquisition
If after temporarily stopping acquisition of trace information during user program execution you want to start acquiring trace

v

information again, choose Trace -> Restart from the pop-up menu of the Trace window or click the Restart button in the

toolbar.

5.9.15 Switching Timestamp Display
The timestamp displayed in the Trace window can be switched to absolute time, differential time or relative time. In the initial

state, the timestamp is displayed in absolute time.

(1) Absolute time

From the pop-up menu, choose Time -> Absolute Time or click the Absolute Time button in the toolbar. The timestamp

will be displayed by an absolute time since program execution started.

(2) Differential time

From the pop-up menu, choose Time -> Differences or click the Differences button in the toolbar. The timestamp will

be displayed by a differential time from the preceding cycle.

(3) Relative time

From the pop-up menu, choose Time -> Relative Time or click the Relative Time button in the toolbar. The timestamp

will be displayed by a relative time from a specified cycle.
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5.9.16 Showing the History of Function Execution

To show the history of function execution from the acquired trace information, choose Function Execution History -> Function

e

Execution History from the pop-up menu or click the Function Execution History button in the toolbar.

An upper pane of the window will be displayed. (Initially, this window is blank.)

i

When you choose Analyze Execution History from the pop-up menu or click the Analyze Execution History button in

the toolbar, the emulator starts analyzing the execution history from the end of the trace result and shows the result in a tree
structure.

Trace £
RE 4 e

<~ OFAABS =
B tutorial (OPS2EE) <- OPE2ED
B malloc (DFB494) <- OFB2FL J

_inik (OFBOCZ) «- OF3303
# rand (OFE944) <- OF3314
F- _rand (OFE944) <- OFE314
F_rand (OFE944) <- OFE314
&l

I _rand (OFES44} <- OFA314

[Rangs: -0ann7s15, oonnonon e Cyck: 00006962 WAddrass: 00071 Time: 00:00:0,001. 306,560
| cycle Label | Address Dats EUS EHE EIO B/W RWE CFU QN BUSACE Debug EV EL{ ELEOVLAE Time2tamp (him:=.ms=.us.n=i| <]

-0000s9 62 W 2 1 Oo0acnonooooooon -- :00:00 - . —
00008961 OPE2ED OSFES5 L1éb O M R O ¢ 3 1 1 0000000002000000 -- - 00:00:00.001.307.030
-0000&8980 OFE2E0 --FS 16b 1 - - 1 BE Z 1 1 00000000Qo0ogoon -- - 00:00:00.00L.307.060
-00008959 Org2E2 FEOD 16b O m B 0 ¢ 3 1 1 OO0oc0oaoonaaoon - - 00:00:00.001.307.130
~00008253 orgig2 --00 161 - - 1 o101 1 Oo0oQoooQo0oaoon -- - 00:00:00,001.307. 180
-00008957 Org2g2 --00 161 - - 1 oo 0O 1 1 ooooooooQooogoon -- - 00:00:00,001.307.230
00008956 _tutori OFBZEE FZTC 16bh O m R 0 - I 1 1 ooQooooooonoooon - - 00:00:00.001.307.280 =l

Figure 5.64 Trace window

The lower pane of the window shows the trace result beginning with the cycle in which the function selected in the upper pane
was called.

The lower pane of the window can show trace results in disassemble, source or mixed mode.

CAUTION
If trace extraction or deletion conditions are specified, the function execution history cannot be displayed.

If repeat (free) or repeat (full) mode is specified, the function execution history cannot be displayed.
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5.9.17 Showing the History of Task Execution

The history of task execution can only be displayed when you are debugging a realtime OS program.

Furthermore, to show the history of task execution, you need to select Task ID on the Options page of the Trace conditions
dialog box that is displayed when you choose Acquisition from the pop-up menu of the Trace window.

To show the history of function execution from the acquired trace information, choose Show Function Execution History from

Fee

An upper pane of the window will be displayed. (Initially, this window is blank.)

in the toolbar.

the pop-up menu click the Show Function Execution History button

When you choose Analyze Execution History from the pop-up menu that is displayed when you right-click in the upper pane

When showing the history of task execution, note that the functions called from within tasks are not displayed in a tree

or click the Analyze Execution History button in the toolbar, the emulator shows the history of task execution.

structure. Only the order in which the functions were executed is displayed.
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Figure 5.65 Trace window

The lower pane of the window shows the trace result beginning with the cycle in which the task selected in the upper pane was
called.
The lower pane of the window can show trace results in disassemble, source or mixed mode.

CAUTION
If trace extraction or deletion conditions are specified, the task execution history cannot be displayed.
If repeat (free) or repeat (full) mode is specified, the task execution history cannot be displayed.

R20UT0430EJ0600 Rev.6.00 Page 141 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

5.10 Measuring Performance

5.10.1 Measuring Performance

The performance function measures a maximum, minimum, average and total execution time and a pass count in each of up to
eight specified sections of the user program and then shows a time ratio relative to the total execution time (Go—Break)
numerically as percentage and graphically.

Since the performance function uses the emulator’s performance measurement circuit to measure the execution time, it does
not obstruct the execution of the user program.

Performance measurement conditions cannot be manipulated during program execution.

5.10.2 Showing the Result of Performance Measurement
Measurement results are displayed in the Performance Analysis window.

To open the Performance Analysis window, choose Performance —> Performance Analysis from the View menu or

]

click the Performance Analysis toolbar button || ].

Performonce dnairsiz e =
% | = H & |
]I-l:-l Condition  Fun bims(himis.ma... ©.. Staciatic Max (him:a.ma,us. n=) | Minfhim:=.m2.ua.n8)  Aversge (him:s.ms.ua.n8) |
1 Enable 00:00:01.254,556.150 5 4ss N 00:00:00.268, 311,700 O0:00:00,227.113.400 00:00:00.250,911.230
? Enable 00:00:01.982.471.960 4 T1: I O0:00:00.514.026.900 00:00:00.472.936.250 00:00:00.495.617.970
3  Enahle 00:00:01.254.556.150 5 455N 00:00:00.268,311.700 00:00:00,227.113,400 00:00:00.250,911.230
4 Diseble o: I
5 Dissble o5 I
§ Dissble ot I
7 Dbisable o I
8 Dissble os I

Figure 5.66 Performance Analysis window

The Performance Analysis window shows a ratio of execution time conforming to the conditions you set in the immediately
preceding program execution numerically as percentage and graphically.

The 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 pop-up menu.

To redisplay any hidden column, select that column from the pop-up 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 assigned to 1-8 measurement sections set in the Performance Analysis Conditions
dialog box.

Click Settings on the pop-up menu to open the Performance Analysis Conditions dialog
box.

Condition

Indicated as Enable when measurement conditions are set in the Performance Analysis
Conditions dialog box.
Otherwise, indicated as Disable.

Run time
(h:m:s.ms.us.ns)

Cumulative execution time. It shows a cumulative time of measured execution time.

Count

Shows the number of times measured.

Statistic

Shows a ratio of cumulative execution time relative to 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 window, select a line of the section No. in which you want to set conditions and choose Set from the pop-

up menu. The Performance Analysis Conditions dialog box will be displayed.
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Figure 5.67 Performance Analysis Conditions dialog box
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(1) Setting measurement conditions

A measurement condition can be selected from the following four modes. Select one measurement condition for one section.

Use events to set a section. Event counts are fixed to 1. Even when an event count is set to other than 1, it is handled as 1.

Table 5.24 Measurement condition modes

RSN | [Disabled]

Not measured.
WE]_Ev]_ | [Between two events]

Detals:
—Start event:[OR]
Event | T.] Descriptions [ co... | 7a.. | comm add.. |
m F  [nddress] §sort 1 - DEleke
Enstle
4 ] | _Fl Lisatle
i~ End event:[OR] :
Event | 7.1 Descriptions [Cow. | Taw, | Comm  Add... |
F [Addvess] FEIBC - Bt
Eratle
1] | || Disatle

Figure 5.68 Between two events

Measurement is taken of time from when a start event occurs to when an end
event occurs.

Specifically, measurement is taken of an execution time and execution count
in the range set by a start event and an end event. The measurement of time
starts when a start event occurs and is aborted when an end event occurs.
The execution count is incremented by one each time a start event and an
end event occur in pairs within the set range.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

LEx] JEW] [Event cycle counting]

Details:

—Ewent:
Evert | T.] Descriptions |co.. | Ta.. | Comr  adc.
[Fl0EM = [address] $chenge 1 . Dalebe
4| | b —

Figure 5.69 Event cycle counting

Measurement is taken of periods in which an event occurs.

Namely, measurement is taken of an event occurrence period and execution
count. The time from when an event occurs to when the next event occurs is
measured as one instance of measurement. The execution count is
incremented by one each time an event occurs.

Event: Only one event point can be set.
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Table 5.25 Measurement condition modes (Continued)

_JE__' [Ew]. | [Interrupt-disabled range between two events]
Dietails: -
Start event:[OR]
Event | T.) Descriptions [ co... | Ta.. | Conm Add... |
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Figure 5.70 Interrupt-disabled range between two events

Measurement is taken of an interrupt disabled section from when a start
event occurs to when an end event occurs.

Specifically, measurement is taken of an interrupt disabled time and an
interrupt disabled count within the range set by a start event and an end
event. The measurement of time starts at the same time an interrupt is
disabled and is aborted at the same time the interrupt is reenabled. The count
is incremented by one each time an interrupt is disabled.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

[CAUTION]

To measure an execution time of a function (maximum, minimum or average execution time of a function), use Between two
events.

Set a fetch to the beginning address of the function as a start event and a fetch to the exit of the function (where return

statement is written) as an end event. If there are more than one exit, set fetch conditions as an end event for each exit.

(2) Selecting the measurement interval

This setting is applied in common to all of 8 sections. The measurement interval can be selected from the following options:
10 ns (default), 20 ns, 40 ns, 80 ns, 160 ns, 1.6 pus

The maximum measurement time varies with the measurement interval you set.

5.10.4 Starting Performance Measurement

When the user program is run, performance measurement is automatically started according to the performance measurement
conditions set.

When the user program is halted, the measurement result is displayed in the Performance Analysis window.

When the user program is rerun without changing measurement conditions after being halted, the measured time in this
instance is added to the previously measured value.

To perform a measurement over again, clear the measurement result 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 pop-up
menu to display the Performance Analysis Conditions dialog box. In the Performance Analysis Conditions dialog box, disable

the condition you want to clear.

1 | 2z | = s+ | s | e | 7] 8 |
Registered events, .. |

] E

|—Detalls: |

Condition: (disabled)

Figure 5.71 Performance Analysis Conditions dialog box

5.10.6 Clearing the Performance Measurement Result
Select the section you want to clear in the Performance Analysis window and then choose Clear Data from the pop-up menu.
The measurement result of the selected section will be cleared. To clear all measurement results, choose Clear All Data from

the pop-up menu.

5.10.7 About the Maximum Measurement Time of Performance

(1) Maximum measurement time

The timer used for performance measurement is comprised of a 40-bit counter.
The maximum measurement time varies with the measurement interval selected.
To select the measurement interval, use the Measurement Unit list box of the Performance Analysis Conditions dialog box.

The measurable maximum times are listed in the table below.

Table 5.26 Measurable maximum time

No. Resolution Measurable maximum time

1 10ns Approx. 3 hours, 03 minutes, 15 seconds
2 20ns Approx. 6 hours, 06 minutes, 30 seconds
3 40ns Approx. 12 hours, 13 minutes, 00 seconds
4 80ns Approx. 24 hours, 26 minutes, 00 seconds
5 160ns Approx. 48 hours, 52 minutes, 01 seconds
6 1.6us Approx. 488 hours, 40 minutes, 18 seconds

CAUTION

Note that performance measurement produces an error equal to =1 resolution (when resolution = 20 ns, £20 ns).

(2) Maximum measurement count

Execution counts are measured using a 32-bit counter. Measurement can be taken of up to a count of 4,294,967,295.

R20UT0430EJ0600 Rev.6.00 Page 146 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

5.11 Acquiring Code Coverage

5.11.1 Acquiring Code Coverage

Code coverage is the function to indicate the ‘digestion’ degree of test, i.e., “to what degree tests have been carried out on
software code (pass).”

Instruction execution information is displayed at C/C++ and assembly-language levels.

This function allows the emulator to acquire instruction execution information from a program without causing it to break.
Therefore, the realtime operation of the user program will not be affected.

The coverage result is updated upon a break.

The E100 emulator supports CO (instruction) coverage and C1 (branch) coverage.

Table 5.27 Code coverage definition

CO: Instruction coverage All statements within the code are executed at least once.

C1: Branch coverage All branches within the code are executed at least once.

The E100 emulator comes with up to a 2-Mbyte code coverage memory when using the CO + C1 level coverage, and up to a 1-
Mbyte code coverage memory when using the C1 level coverage.
With initial settings, the code coverage memory is allocated automatically to addresses in the ROM and RAM areas in this

order.

5.11.2 Opening the Code Coverage Window

Choose Code -> Code Coverage from the View menu or click the Code Coverage toolbar button ||

The Code Coverage window is initially empty.

Code Coverage [ |
% | B | T WR DX | oy
Address Range |(‘.l:| Coverage |'¢1 Coverage I

Executed |Pass ].ﬁ.ddress IAssemhler Source

.mﬁddl‘lfi Range A Sourca /

Figure 5.72 Code Coverage window
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(1) Measurement method

The Code Coverage window consists of two sheets.

Table 5.28 Sheets of the Code Coverage window

Sheet name

Description

Address Range sheet

Measurement is performed on any address range.

Source sheet

Measurement is performed on a specified source file

The respective sheets permit multiple ranges to be registered.

Up to two instances of the Code Coverage window can be opened 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 allocated to the addresses at which to be measured.

Coverage data can be obtained from only the address range that has had memory allocated.

To allocate code coverage memory, use the Coverage Memory Allocation dialog box.

To open it, choose Hardware Settings from the pop-up menu of the Code Coverage window.

Allocation of Code Coverage Memory El
Allocation of Coverage kermany:
Addrezs | Block. | Add...
Q0000 - 1FFFF 1
EQO00 - FFFFF 2
Clear
Al Clear
Drefault
Help k. Cancel

Figure 5.73 Allocation of Code Coverage Memory dialog box

When using the CO level coverage and C1 level coverage, you can specify any of 1-8 blocks (maximum 2 Mbytes) each
beginning with the 256-Kbyte boundary and any of 1-8 blocks (maximum 1 Mbyte) each beginning with the 128-Kbyte

boundary as a code coverage measurement area respectively.

Contiguous blocks or noncontiguous blocks, either one, can be set.

With initial settings, the coverage memory is allocated to addresses in the ROM and RAM areas.
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nogoon

040000

Area where coverage can
17FFFF be measured

240000 | Area where coverage can
be measured

27FFFF

Fannnn
Area where coverage can

FCO000 be measured

Area where coverage can
FFFFFF | be measured

Figure 5.74 Schematic of coverage memory allocation

(2) Changing memory allocation

If coverage memory allocation is changed, the coverage data acquired from the addresses before being changed is retrieved

from coverage memory into a coverage-only buffer.

noonon

Buffer for
coverage n40000

Area where coverage can
07FFFF be measured

() Data acqmsrzt:luuruluu (1) Allocation change

Area where coverage can
— he measured

27FFFF

Faonon

Area where coverage can
FCOn00 be measured

Area where coverage can
FFFFFF| be measured

Figure 5.75 Schematic of coverage memory allocation change

The data accumulated in a coverage-only buffer is retained until the user clears it. However, data is not updated for the areas
that have no coverage memory allocated.

The coverage information shown in the Code Coverage window includes the content of the coverage-only 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 and C1 coverage) acquired by the emulator from

a user-specified address range.
Multiple address ranges can be registered.

An address range exceeding 2 Mbytes or even an area that has no coverage memory allocated can be specified. However, the

coverage information on areas that have no coverage memory allocated is not updated

Areas where coverage information is not updated are displayed in gray.
An example display is shown below.

CodeCoverage B
9% | M=t Wk < | i

Address Range ICU Coverages |C1 Coverages |
OFelBE - Orez18 123l | z5: |

orezz4 - 0re376  26:[ 75

Executed I Passz I Address [ Azszembler I Source | ﬂ
1 - QFEL1BE ERTEER ... 1

1 = QOFEicC1 MOV, Wi ...

1 - OFEiCd MOV, W ... for (i=0...

1 - QFELCT CMP.W:. ..

1 ' QFELCE JGE -

1 OFELCE MOV WL .. tmp[i] ...

T e >
o I Ph Address Range l.liS«.'.u.Jrl:vlu ;

Figure 5.76 Code Coverage window (address specification)

The Code Coverage window is vertically divided into two by the splitter.

The upper pane shows the address ranges to be measured, CO coverage and C1 coverage.

Table 5.29 Contents shown in the upper pane of the Code Coverage window

[Address Range] Address range in which coverage is measured
[CO Coverage] CO0 coverage in percentage and graph
[C1 Coverage] C1 coverage in percentage and graph

The lower pane shows detailed information of the address range selected in the upper pane (assembly-language level).

Table 5.30 Contents shown in the lower pane of the Code Coverage window

[Executed] 1: The instruction was executed
0: The instruction was not executed

T: The condition was satisfied.
F: The condition was not satisfied.

[Pass] Condition for execution of a conditional branch instruction

T/F: The condition was satisfied in one case and not satisfied in

another.
[Address] Instruction address
[Assembler] Disassembled program
[Source] C/C++ or assembler source program
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The acquired coverage information is accumulated in memory until the user clears it.

When you double click Assembler code shown in the Address Range sheet, the corresponding source code is shown in the
Editor window.

Be sure that source code is not displayed in the cases listed below.

- A source file that corresponds the assembler line does not exist.

- A source line that corresponds the assembler line does not exist.

- Where no debug information is included, such as where the assembler line is a library.

5.11.5 Adding Address Ranges
Follow the procedure described below to add address ranges.
(1) From the Address Range sheet of the Code Coverage window

1. Right-click in the upper area of the Address Range sheet and choose Add Range from the pop-up menu.

k|
Lt w0 | iy

Address Range ICEI Coverage ICl Coverage I

Fercentage

i AT

Executed ] Paszs I Address _ DElElERsme e I

Imﬁ.dlra:: Range I.I'I‘Saul.rm ,F.

Figure 5.77 Code Coverage window

2. In the Add Address Range dialog box that is displayed, enter an address range.

2/

End Addvess: ﬂFErBu: |—:[ @ Cancal |

Figure 5.78 Add Address Range dialog box
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3. The address range you have added will be displayed in the upper area of the Code Coverage window.

CodeCoverage S <]
| % |Gt X i om
Address Range Cl Coverage |Cl Coverage |

- =)

Executed ] Paszs | Address | Assenbler | Source El
OrglOZ EWTER ... {

OFE105 MOV.W:G...

OFE1DS  MOV.W:Q... gap = 5;

OFE1OE CMP LT 0. .. while | gap... =
1 | #]
'“M‘I‘I!! Range I.I'I‘S'QI.I'N ;

.

Figure 5.79 Code Coverage window

5.11.6 Changing Address Ranges

Follow the procedure described below to change address ranges.

(1) From the Address Range sheet of the Code Coverage window

1. Select an address range you want to change in the Address Range sheet and while holding it selected, choose Edit Range
from the pop-up menu.

CodeCoverage = £
% | M mrwt X A
Address Range |CU Coverage |Cl Coverage |

OFE1DZ - OFE1BC [EEIRY oot
OFELBE - OFEz18 100+ ==

Executed

1 = OFELIDZ ENTER ... {

1 - OFE105 MOV.W:IG. ..

1 = OFELIDE8  MOV.W: Q... gap = 53;

1 = OFE10E CMP.W:iQ... while [ gap.

o

.

F [\, Addrass Rangs A Sourca /

Figure 5.80 Code Coverage window

2. In the Edit Address Range dialog box that is displayed, change the address range.

x|

EndAddess: [[FE376 ~] @ Cancel |

Figure 5.81 Edit Address Range dialog box
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3. The address range you have changed will be displayed in the upper area of the Code Coverage window.

S|
% | Szt W 0| &My
Address Range ICI:I Coverage I(‘-l Coverags I

OFEZZ4 - OFE3T6

OFE1BE - OFE2Z18 100+ NN 100 : I

Executed ] Pags I Address I Assembler | Source El
1 - OFEZZ4  ENTER ... {

1 - OFEZZT PUSH.W:... p_san— mwal. ..

1 = OFEZZE  PUIH.W:...

1 = OFEZZIF JESR.A ...

o

4 PHMIM:: Range l.l'l.IE'OI.I'N ;Iil

Figure 5.82 Code Coverage window

5.11.7 Removing Address Ranges

Follow the procedure described below to remove address ranges.

(1) From the Address Range sheet of the Code Coverage window

1. Select an address range you want to remove in the Address Range sheet and while holding it selected, choose Delete Range

from the pop-up menu.

A
% | 5[t X &

Address Range |iIl.'.I Coverage ICl Coverage |
OFEZ24 - OFE3T76 [EE] B —
P La
oreiBE - OFEz12 100N =0
Add Range. ..
dit Range. ..

Executed ] Pass I Address I

1 = OFEZZ4  ENTER ... {

1 = OFEZZT PUSH.W:... p_sans mal...
1 = OFEZZE PUSH.W: ...

1 - OFEZZF JSE.A ...

o

Pr\erlﬁ Range A Sourca j

e )

Figure 5.83 Code Coverage window
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2. A dialog box asking for your confirmation will be displayed.
Choose to save or not save coverage data. To save, specify a file name and then click the OK button. If you do not save, simply

click the OK button.

oeicte address Range ST

The range is to be deleted. Coverage data has not beern
saved

% Do not save the coverage dats

" Save coverage data to file

| Ll Erc*.«lsc_..l
oo |

Figure 5.84 Delete Address Range dialog box

3. The address range you have selected will be removed.

Code Coverage [ |

% [R[I% X &
Address Range ICEI Coverage I(‘.l Coverage |

OFE1BE - OFEZ18 100+ NG 100

Executed ] Pags I Address | Assembler | Source El
1 - OFELEBE ENTER ... {

1 - OFELCL DOV, TW:G. ..

1 - OFE1C4 MOV.W:Q... for(i=0; i...

1

- OFE1CT7  CMP.W:G... .
1 | ¥

4 P“Miﬂl:: Range l,l'lliql.rl:ﬂ ;

Figure 5.85 Code Coverage window
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5.11.8 Code Coverage in a Source File
The Source sheet shows the code coverage information (CO coverage and C1 coverage) acquired by the emulator from a user-

specified source file.

Multiple source files can be registered.

A source file exceeding 2 Mbytes in size or even a file that includes an area that has no coverage memory allocated can be

specified.

However, the coverage information on areas that have no coverage memory allocated is not updated.

Address lines where coverage information is not updated are displayed in gray.

An example display is shown below.

=
AL T |
File | Function |CEI Coverage | ¢l Coverage |
ooz conditional Er
sort.c sort s7: Y ;N
sort.c change 0%
Executed | Pass |Address Assenbler | Source | il
1 - OFEOL4 ENTER ...
1 = OFEOLY MOV T ... b SEr—. ..
1 - OFEO1S  MOV.W:i...
1 - OFEOLE MOV. W ...
1 - OFEQLE MOV W ... LI
4 l PI'\ Addresz Rangs _J\'Source I;'r

Figure 5.86 Code Coverage window (source file specification):

The Code Coverage window is vertically divided into two by the splitter.

The upper pane shows the address ranges to be measured (file and function names), CO coverage and C1 coverage.

Table 5.31 Contents shown in the upper pane of the Code Coverage window

[File] File name

[Function] Function name

[CO Coverage] C0 coverage in percentage and graph
[C1 Coverage] C1 coverage in percentage and graph

The lower pane shows detailed information of the address range selected in the upper pane (assembly-language level).

Table 5.32 Contents shown in the lower pane of the Code Coverage window

[Executed] 1: Instructions was executed.
0: Instructions was not executed.
[Pass] Condition for execution of a conditional branch instruction
T: The condition was satisfied.
F: The condition was not satisfied.
T/F: The condition was satisfied in one case and not satisfied in
another.
[Address] Instruction address
[Assembler] Disassembled program
[Source] C/C++ or assembler source program

The acquired coverage information is accumulated in memory until the user clears it.
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5.11.9 Adding Source Files
Follow the procedure described below to add source files.

(1) From the Source sheet of the Code Coverage window

1. Right-click in the upper area of the Source sheet and choose Add Range from the pop-up menu.

CodeCoverage E|
o | i |t w0 | a
File I Function I c0 Coverage I Cl Coverage I
Percentage

Add Range...

EdERange: ..

[efete Pange —
Executed | Paas |Address Assenbler TerurEE——————r

‘I :I; Address Range }!Sll.l'DI :"

Figure 5.87 Code Coverage window

2. In the Add Source Files dialog box that is displayed, enter a file name.

2/

File name: l|
[ \ ‘ﬂ Btms:..l T

Figure 5.88 Add Source File dialog box

3. The source file you have added and the function names included in it will be displayed in the upper area of the Code

Coverage window.

Code Coverage [ Ed|
% | 8w K f g
File I Function I CO Coverage I Cl Coverage I
sork.c init == ==
sort.c sort == ==
Sort.o change == ==
Executed | Pazs I Address IAssemhler I Source [ ﬂ
OFEO14 ENTER ... i
OFEODLY MOV.W:. .. p_sam->s0 ...
OFEODLS MOV.W:...
OFEQLE MOV. Wi, ..
OFEOLE MOV. WL ..
OFEDZ] STE.W ...
Bl
4' :I'. Addrez: Rangs _ Source
Figure 5.89 Code Coverage window
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5.11.10 Removing Source Files

Delete source files by the following methods.

(1) From the Source sheet of the Code Coverage window

1. Select a function you want to remove in the upper area of the Source sheet and while holding it selected, choose Delete
Range from the pop-up menu.

FE
% 51 X 4 |
File I Function I cl Coverage I Cl Coverage I
sort.c init 100 %__Pawmm : :
sort.c sort e -

sort.c change IER

Executed | Paz= I Address I A==zembler I ]
= OFEO14 ENTEER ... {

= OFEDLT MOV ... p_sam->30 ...
OFEODLS MoV.T: ...

- OFEOLE MOV.W: ...

= OFEOLE MOV, W ...

= OFEDZ1 3TE.W ...

I{I I‘I'n, Addraz: Range ) Source

Figure 5.90 Code Coverage window

b et ek b ek el
1

2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, specify
a file name and then click the OK button. If you do not save, simply click the OK button.

Delete Sowrce File . ﬂﬁl

All functions in the same souce e vall be deleted.
Cowverage data has not been zaved.

% Do not save the coverage dats

" Save coverage data to file

| Ll Erc*.«lsc_..l
oo |

Figure 5.91 Delete Source File dialog box
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3. All functions included in the selected source file will be removed.

x
% | B RN X A
File I Function I CO Coverage I ¢l Coverage I

Executed |Pass Iﬁ.ddress Assembler | Source

{I .‘ll'; Addresz Range ihlﬁitlll.l-n- .I'II

Figure 5.92 Code Coverage window

5.11.11 Showing Percentages and Graphs

When the program has stopped, right-click in the upper area of the Code Coverage window and choose Percentage from the
pop-up menu. The emulator will start calculating the CO: instruction coverage rate and C1: Branch coverage rate for each
address range.

When the calculation is completed, coverage information is displayed in the upper area by a percentage value and a graph.

E
% | MW X &
Addre=s Range ICIII Coverages Icl Coveradge |

OFE1O0Z OFE1EBC -
OFEZZ4 - OFE376 -

Percentage

Add Range. ..
Edit Range. ..
Deleke Range
E|
% |4 ot wh X | i
Address Range C0 Coverages |C1 COVErage ]

E102 - OFE1Ec Bl DONGE 0 0 B
orezz4 - 0FE376 25NN s+ I

Figure 5.93 Code Coverage window
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5.11.12 Using the Sort Function
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 the file name. Lines in the same file are sorted by function name.

Example:

File Function

CO0 Coverage

filel.cpp funcl
filel.cpp func2
filel.cpp func3
filel.cpp func4
file2.cpp funcl
file2.cpp func2
file2.cpp func3
file3.cpp funcl
file3.cpp func2
file3.cpp func3

40% mmmm
10% m

80% mmEEEEE

70% umEEEEE
20% mm

60% mmmEEE

90% EnEEEEEEE

0%
30% mmm
10% m

(2) Clicking on the CO Coverage column

The data can be sorted by coverage rate.

First clicking on the column sorts the values in decreasing order. Clicking on the column again sorts the values in ascending

order.

Example:

File Function

CO0 Coverage

file2.cpp func3
filel.cpp func3
filel.cpp func4
file2.cpp func2
filel.cpp funcl
file3.cpp func2
file2.cpp funcl
filel.cpp func2
file3.cpp func3
file3.cpp funcl

90% ENEEEEEEE

80% mEEEEEE

70% eEEEEEE
60% umEEEm
40% mmmm
30% mmm
20% mm

10% m

10% m

0%
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(3) Clicking on the CO Coverage and the File columns in this order

The data for each file is sorted by the coverage rate in descending order.
Example:
File Function CO Coverage

filel.cpp func3 80% EmEmEEEE
filel.cpp func4 70% umEEEEN
filel.cpp funcl  40% mmmm
filel.cpp func2 10% m

file2.cpp func3  90% mEmEEEEEE
file2.cpp func2  60% mEmmEm
file2.cpp funcl 20% mm

file3.cpp func2  30% mmm
file3.cpp func3 10% m

file3.cpp funcl 0%

5.11.13 Searching for Unexecuted Lines

4]
Search for unexecuted lines in a selected address range or function. When you click the Find button v in the toolbar, the
Find dialog box shown below appears.
O 2(x
Fird Y/hat: ILIne:-utcutcd Line j Find

Branch [T) el

Branch [F] Lanc
Figure 5.94 Find dialog box
Following three search options are available.
Table 5.33 Search options
Unexecuted Line Instructions not executed yet
Branch (T) Branch instructions only tested as TRUE.
Branch (F) Branch instructions only tested as FALSE.
Clicking the Find Next button starts a search.
When a matching instruction is found, the line of that instruction is highlighted.
When no matching instructions are found, a message is displayed.
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5.11.14 Clearing Code Coverage Information

(1) Clearing the code coverage information of the specified range

Selecting Clear Coverage Range from the pop-up menu opens the Clear Address Range dialog box.

Clear Address Range ed 4

Start Address: IEIEIEEI?E j
End Address: [00CT1E = Cancel |

Figure 5.95 Clear Address Range dialog box

Enter the start and end addresses of the range to be cleared. Clicking the OK button clears the coverage information of the

selected range.

(2) Clearing all the code coverage information

Selecting Clear the Entire Coverage from the pop-up menu clears all the code coverage information.

5.11.15 Updating Coverage Information
Selecting Refresh from the pop-up menu updates the content of the Code Coverage window.
If Lock Refresh has been selected, the information is not automatically updated when the program breaks. To view the latest

information, therefore, you need to update manually.

5.11.16 Preventing Update of Coverage Information
Selecting Lock Refresh from the pop-up menu prevents update of the Code Coverage window while the user program
execution is stopped.

R20UT0430EJ0600 Rev.6.00 Page 161 of 230
May 25, 2011 RENESAS



ROE530640MCUQ0 User’s Manual

5. Debugging Functions

5.11.17 Saving the Code Coverage Information to a File
You can save the code coverage information of the currently selected sheet to a file.

Selecting Save Data from the pop-up menu opens the Save Coverage Data dialog box.

)ata - Address Ranges d |

File name:
I LI E!rn:nwse;..l Cancel |

¥ Alwaps save to this file when saving the session

Figure 5.96 Save Coverage Data dialog box

Enter a file name in which you want the information to be saved.

If the file extension is omitted, “.cov” will automatically be added as the file extension.

If you specify an existing file name, the file is overwritten.

5.11.18 Loading Code Coverage Information from a File
Load code coverage information files.
You can load a code coverage information file.

Selecting Load Data from the pop-up menu opens the Load Coverage Data dialog box.

Load Mode | Fie Mame | Difset |
Ower-wite ezl cov C00000000
Overwnte  testlZ coy (00000000
Meige testld cow Che00000000

Maove Up

Maove Doven

FEbE

[ Clear coverage BaM before kading

0K I Carcel

Figure 5.97 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 2|
File Marme:
I | 3 | Browse... |
Offzet:
{0x000000
Coverage Data Load Mode
’75' Dvenrite " Merge

(0] 8 LCancel |

Figure 5.98 Add Coverage Files dialog box

Use this dialog box to specify a coverage information file you want to load. You can also specify a load mode and offset for
each file you load.

The only file extension available is “.cov”. An error message will appear if any other file 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 Up or Down button to change the order.

CAUTION

If the coverage information file you are loading is of a source file type, you cannot specify an offset.

5.11.19 Coverage Information File Load Modes

Coverage information file load modes are schematically shown below.

(1) When “Overwrite” has been selected

Coverage memory
[Before loading]  [After loading)

Caoverage file

Cx2000 Cx2000 Cx2000
[~ | The coverage memaory is overwritten with
L] the data ofthe loaded coverage file.
Ox2FFF Ox2FFF Ox2FFF

Figure 5.99 Schematic of the overwrite mode

R20UT0430EJ0600 Rev.6.00 Page 163 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

(2) When “Merge” has been selected

Coverage memary
[Before loading]  [After loading]

Coverage file
D000 02000 2000 1) Existing data is read.
1(1]' """"" (21 The data ofthe coverage file is
." merged with the existing data.
0x2FFF 0x2FFF OxeFFF
: : 3 The merged data is written to
the coverage mermary.
I J
......... ..
{3

Figure 5.100 Schematic of the merge mode

(3) Application example of merge mode

Coverage memary

Test & TestB Test © (after loading in the merge mode)
COVEFAQE  COVErage  COvErage
file: file: file:
greveeees [Exarmple]
HE A= the result of test
ERE A B, and C, the C0O
coverage iz ¥9%.

Figure 5.101 Schematic of merge-mode application

[Procedure]

(1) Open the Load Coverage Data dialog box.
To begin with, select the “Clear coverage RAM before loading” check box.
(2) Add a coverage file for test A in the merge mode.
(3) Add a coverage file for test B in the merge mode.
(4) Add a coverage file for test C in the merge mode.
(5) Click the OK button.

You have now finished merging three files.
By calculating percentages in the Code Coverage window, you can view the coverage (in percentage) of those tests as a whole.
Furthermore, the merged data can be saved to a file, so that you can manage those data as a single file.
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5.11.20 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 its Code Coverage column.

Part of the Code Coverage column that corresponds to a source line where an instruction has been executed is highlighted.

If the user changes any setting regarding the coverage information in the Code Coverage window, the content of the

corresponding Code Coverage column will also be updated

- Tutorial.c _ .

EEE

=0l

Lirwe Seur.. | E.| C.| 5.| Souce
21 wvoid tutorial (void) Zl
22 |FE224 {
23 long a[10]:
24 long j:
23 int i;
26 struct Jample far *p sam;
27 J
ZB |FE227 p =am= mallog(zizeol (Scruct Sample))
29 |FEZ3E init{p sam
30
31 |FE247 for( i=0; i<10; i++ ) {
32 |FE252 i = rand(}:
33 |FE25E if(3 < 0O)f
34 |FEZ653 j = =3:
35 H H e
4| | v

Figure 5.102 Example of code coverage results
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5.12 Acquiring Data Coverage

5.12.1 Acquiring Data Coverage
The E100 emulator has code coverage, data coverage and realtime profile functions usable exclusively to each other.
To use the data coverage function, choose Data Coverage in the Exclusive Functions section on the System page of the

Configuration Properties dialog box.

Data coverage is the function to indicate “what kinds of accesses have been made” to the data area.
This function allows the emulator to acquire access information per byte without causing a program to break. Therefore, the
realtime operation of the user program will not be affected.

The coverage result is updated upon a break.

The E100 emulator comes with 512 Kbytes of data coverage memory.
With initial settings, the data coverage memory is automatically assigned at addresses in the ROM and RAM areas in this order.

5.12.2 Opening the Data Coverage Window

1)

Choose Code -> Data Coverage from the View menu or click the Data Coverage toolbar button ||

The Data Coverage window is initially empty.

Data Coverage : |

M| % X |

Range Access Rate |

o

Addre=ss | Lakel | Area | Data

mnddress Range lr'-r.. Saction h Tazk Stack f

Figure 5.103 Data Coverage window
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(1) Measurement method

The Data Coverage window consists of three sheets.

Table 5.34 Sheets of the Data Coverage window

Sheet Sheet name Description
Address Range Address Range sheet Measurement is performed on any address range.
Section Section sheet Measurement is performed on a specified section.
Task Stack Task Stack sheet Measurement is made of all task stack areas.

The respective sheets permit multiple ranges to be registered.

The Task Stack sheet supports only 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

be obtained from only the address range that has had memory 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 pop-up menu of the Data Coverage window.

Allocation of Data Coverage Memory

Allocation of Coverage Memon:

10000 - TFFFF
E0000 - EFFFF
FO000 - FFFFF

o G P

Hep  |[ ok ]

x|

idldress | Block | Add,. |
00000 - QFFFF 1

Clear |

Al Clear |

;

Default

Cancel |

Figure 5.104 Allocation of Data Coverage Memory dialog box

You can specify any of blocks 1 to 8 (up to 512 Kbytes) each beginning with a 64-Kbyte boundary as data coverage

measurement areas.

Either contiguous blocks or non-contiguous blocks can be assigned.

With initial settings, the coverage memory is automatically assigned at addresses in the ROM and RAM areas.
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noooon

o1o000

01FFFF

240000

24FFFF

FEOOOD

FFOOO0

FFFFFF

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
be measured

Figure 5.105 Schematic of data coverage memory allocation

(2) Changing memory allocation

If coverage memory allocation is changed, the coverage data acquired from the addresses before being changed is retrieved

from coverage memory into a coverage-only buffer.

Buffer for
CoOveraie n1oann

nooonn

01FFFF

Area where coverage can
be measured

(#) Data acguisition

240000

—

Area where coverage can
be measured

(1) Allocation change

24FFFF

FEQOOQ

Area where coverage can
be measured

FFo0aa

FFFFFF

Figure 5.106 Schematic of data coverage memory allocation change

Area where coverage can
be measured

The acquired coverage information is accumulated in the coverage buffer until the user clears it. However, the coverage

information on areas that have no coverage memory allocated is not updated.

The coverage information shown in the Data Coverage window includes the content of the coverage-only buffer.
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5.12.4 Data Coverage in an Address Range

The E100 emulator shows the access information it acquired from a user-specified address range.

Data Coverage |

% | L [ | =f %t X \
Range |Access Rate |
0a0scO - 0006AZ 0%

Address | Label | Area | Data ﬂ
ooosco RAM e? f£8 1b 03

0aosc4 RAM de 6f ac 24

oaosca RaM 23 df bd Ee

oaoace EAM c? b9 d1 02

0oosoo RAM 29 k7 40 30 ;I
mnddress Range .-'{. Sectian h Tazk Stack. j‘

Figure 5.107 Data Coverage window (address specification)

The Data Coverage window is vertically divided into two by the splitter.
The upper pane shows the address ranges to be measured and access rates.

Table 5.35 Contents in the upper pane of the Data Coverage window
[Range] Address range in which coverage is measured
[Access Rate] Access rate in percentage and graph

The lower pane shows detailed information 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 (FlashROM, RAM, SFR)
This column is blank when the area is unused.
[Data] Memory data
The accessed data has its background displayed in purple.

If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage

information of those addresses is retained, the coverage information will not be updated by program execution.

The acquired coverage information is accumulated in memory until the user clears it.

R20UT0430EJ0600 Rev.6.00

May 25, 2011

RENESAS

Page 169 of 230



ROE530640MCUO00 User’s Manual 5. Debugging Functions

5.12.5 Adding Address Ranges

Follow the procedure described below to add address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Right-click in the upper area of the Address Range sheet and choose Add Range from the pop-up menu.

=
o% | B | =% X
Range | Access Rate |
Percentage
Edit Range...

Address | Lshel | Area | Dats Delete Range

mhddress Range 1{. Section }\. Task Stack f

Figure 5.108 Data Coverage window

2. In the Add Address Ranges dialog box that is displayed, enter an address range.
add Address Range d b

Start Address: 6512 ] j
End Address: ”E3E I vI Cancel |

Figure 5.109 Add Address Range dialog box

3. The address range you have added will be displayed in the upper area of the Data Coverage window.

A
% | MM | WX
Range | Access Rate |

000512 - OO0G3E -

Address I Lahel | Area | Data i’
ooosiz RAI 40 52 e3d fco
ooosie RATM al a9 18 e7
ooos1a RAI 3d 71 Tf 02
O005S1E RATM dd Oa la fa
oooszz RAI 10 19 £7 35 ;I

IIII\Address Range A Section }\ Task Stack f

Figure 5.110 Data Coverage window
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5.12.6 Changing Address Ranges

Follow the procedure described below to change address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Select an address range you want to change in the Address Range sheet and while holding it selected, choose Edit Range
from the pop-up menu.

|
% | 43 [ | =F % X
Range |Access Rate |

Percentage

add Pange
Edit Range. ..

000512 - 00063 |

Delete Range

Addre== | Lahel |Area | Data ﬂ
00051z RAM 40 52 ed fo
000516 RAM al a9 18 e7
ooo0s1la RAM 3d 71 7f 02
O0051E RAM dg 0Oa la fa
000522 RAM 10 19 £7 35 LI

E\Address Range {{ Section }\ Task Stack j‘

Figure 5.111 Data Coverage window

2. In the Edit Address Range dialog box that is displayed, change the address range.

Edit Address Range i' EI

Start Address: | 000700 | =l
End Address: “UUUBEE I j Cancel |

Figure 5.112 Edit Address Range dialog box

3. The address range you have changed will be displayed in the upper area of the Data Coverage window.

|
% |2 [ | =% X
Rance |Access Rate |

Address | Label | Ares | Diata ﬂ
oooyao EAT
aooyo4 BAM
aooyos EATM
aooy0c EAM
ooy 10 FAM ;I
mnddress Range f; Section ,]\ Task Stack f
Figure 5.113 Data Coverage window
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5.12.7 Removing Address Ranges
Follow the procedure described below to remove address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Select an address range you want to remove in the Address Range sheet and while holding it selected, choose Delete Range

from the pop-up menu.

|
% | 32 [ | =t %
Range IAccess Rate I
(000700 - OOOSEE - 53
O01ZEE - OO133a 0%
Percentage

Add Range. ..
Edit Range. ..

Address | Lahel | Areg | Data

ooo7o0 RATM
o0oo704 RAT
ooo7os RAT
ooo7oc RATM
ooo710 RATM

zlzl\nddress Range A Section )\ Task Stack f

Figure 5.114 Data Coverage window

2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, click

the Yes button. If you do not save, click the No button.

Mo Cancel

Figure 5.115 Confirmation of Edit Address Range dialog box

3. The address range you have selected will be removed.

Data Coverage £
% | S @ | =t v X

Range |Access Rate |
O01ZEE - 001334 0%

Address | Label | Area | Data ﬂ
O01ZEE RATM o0 73 d7 17

O01ZEF RATM 45 Bb 6e kO

0012F3 RATM 0d 4z 00 88

0012F7 RATM 13 99 5& ab

O01ZFE RAM 14 fh ce k9 LI

E\Address Range f{\ Section }\ Task Stack j‘

Figure 5.116 Data Coverage window
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5.12.8 Data Coverage in a Section

The E100 emulator shows the access information it acquired from a user-specified section.

Data Coverage

B

% | L [ | =f %t X
Jection |Access REate
ooo041c - 00071E (=stack) 13 %.
o007 1c - 000A1E (istack) 0%
0%
Address | Lahel | Ares | Datsa ﬂ
000eAR RAIM d9 ff 4e Ob
O00BAC RAM B0 k7Y 95 Oe
OC0O06EOD RAM a’
O006E4 RAM =
0006ES RAIM ;I

4 I }I'-. Addrezs Range }H.Sectinn ;{. Tazk Stack. j‘

Figure 5.117 Data Coverage window (section name specification)

The Data Coverage window is vertically divided into two by the splitter.

The upper pane shows the address ranges (section names) to be measured and access rates.

Table 5.37 Contents in the upper pane of the Data Coverage window

[Section] Address range (section) in which coverage is measured

[Access Rate] Access rate in percentage and graph

The lower pane shows detailed information of the address range selected in the upper pane.

Table 5.38 Contents shown in the lower pane of the Data Coverage window

[Address] Address value
[Label] Label name
[Area] Memory area (FlashROM, RAM, SFR)

This column is blank when the area is unused.

[Data] Memory data

The accessed data has its background displayed in purple.

If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage

information of those addresses is retained, the coverage information will not be updated by program execution.

The acquired coverage information is accumulated in memory until the user clears it.
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5.12.9 Adding Sections

Follow the procedure described below to add sections.

(1) From the Section sheet of the Data Coverage window

1. Right-click in the upper pane of the Section sheet and choose Add Range from the pop-up menu.

|
o | & [ | =7 Wt X
Fection |Access Rate I
Percentage

Add Range...

Edit Bange.. .

Delete Ranoe
Address I Liabel I Ares | Data I

{I }I'\-\ Address Range }\Settinn ;'-: Task Stack j‘

Figure 5.118 Data Coverage window

2. In the Add A Section dialog box that is displayed, enter a section name.

add A Section ilﬂ

Section; =

stack j LCancel |

Figure 5.119 Add A Section dialog box

3. The address range (section name) you have added will be displayed in the upper pane of the Data Coverage window.

El|
% | M ! %X
Section IAccess Rate I

ooo41c - 00071E (stack) -

Address | Label I Area I Data il
ooogic RAM 0o 0o oo oo
ooo4zo RAM oo oo oo oo
oongz4 RAM 0o 0o oo oo
=

4| "I"t Address Range }\Sectinn ;’{ Tash Stack f

Figure 5.120 Data Coverage window
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5.12.10 Removing Sections

Follow the procedure described below to remove sections.

(1) From the Section sheet of the Data Coverage window

1. Select a section name you want to remove in the Section sheet and while holding it selected, choose Delete Range from the

pop-up menu.

Address | Label IArea | Data Edit Range. ..

|
% | 53 M | =t W X
Section IAccess Rate |
00041 - 00071E (=tack) 13%.
OFE014 - OFB97F (prograrm) ns
Percentage
Add Range. ..

{I }I\\. Address Range ,]\.Settion A Tazk Stack j‘

Figure 5.121 Data Coverage window

2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, click

the Yes button and specify a file name. If you do not save, click the No button.

Mo Zancel

Figure 5.122 Confirmation of Removing Section dialog box

3. The section name you have selected will be removed.

Data Coverage

o% | N[ =f WX

Section |Access Rate I
0o0041c - 0O0071B (stack) 13%.
OF8980 - OFB8AAE (interrupt) 0%

Addresz | Label IArea | Data

4 I bl'\-\ Address Range ,]\.Seclinn ,-{. Task Stack "'

Figure 5.123 Data Coverage window
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5.12.11 Data Coverage in a Task Stack

The Task Stack sheet shows the access information collected from a task stack.
Task stacks are automatically registered.

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 |

% | W [ | = %t X

Task |Access Rate |;|
O00EQC - O00EGF (TaskID=11, Entry=_ task011) 0%
| O00AZ 4 000A87Y [TaskID=1, Entry= main] 40% -

001000 - 001063 [TaskID=16, Entry= task016) O%

000F9C - OOOFFF (TaskID=15, Entry= task015) 0% [
O00AEC - O00B4F [TaskID=3, Entry= task003) 0% ;I
Address | Label | Area | Data | ;I
oooa40 RAM |
000A44 RAI

oooa48 RAM

oooAdc RAIM ad Ok 9a al

Kl

4 I }I'-. Address Range .F]H. Saction hTask Stack l{r

Figure 5.124 Data Coverage window (task stack specification)

The Data Coverage window is vertically divided into two by the splitter.

The upper pane shows the automatically registered task stacks and access rates.

Table 5.39 Contents shown in the upper pane of the Data Coverage window

[Task] Task stacks (task ID, task entry label)

[Access Rate] Access rate in percentage and graph

The lower pane shows detailed information of the task stack selected in the upper pane.

Table 5.40 Contents shown in the lower pane of the Data Coverage window

[Address] Address value
[Label] Label name
[Area] Memory area (FlashROM, RAM, SFR)
This column is blank when the area is unused.
[Data] Memory data
The accessed data has its background displayed in purple.

If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage

information of those addresses is retained, the coverage information will not be updated by program execution.

The acquired coverage information is accumulated in memory until the user clears it.
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5.12.12 Clearing Data Coverage Information

(1) Clearing the data coverage information of the specified range

Selecting Clear Coverage Range from the pop-up menu on the Address Range or Section sheet opens the Clear Coverage
Range dialog box.

2
Start Address: II:":":"324 j
End &ddress: IUE” 287 j Carcel |

Figure 5.125 Clear Coverage Range dialog box

Enter the start and end addresses of the range to be cleared. Clicking the OK button clears the coverage information of the

selected range.

(2) Clearing all data coverage information

Selecting Clear the Entire Coverage from the pop-up menu clears all the data coverage information.

5.12.13 Updating Coverage Information
Selecting Refresh from the pop-up menu updates the content of the Data Coverage window.
If Lock Refresh has been selected, the information is not automatically updated when the program breaks. To view the latest

information, therefore, you need to update manually.

5.12.14 Preventing Update of Coverage Information
Selecting Lock Refresh from the pop-up menu prevents update of the Data Coverage window while the user program
execution is stopped.
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5.12.15 Saving the Data Coverage Information to a File
You can save the data coverage information of the currently selected sheet to a file.

Selecting Save Data from the pop-up menu opens the Save Data dialog box.

Save Data - Sections iI EI
I ﬂ Browse... | Cancel |

v flways save to this file when saving the session

Figure 5.126 Save Data dialog box

Enter a file name in which you want the information to be saved. If a file extension is omitted, “.cdv” will automatically be

added as the file extension. If you specify an existing file name, the file is overwritten.

5.12.16 Loading Data Coverage Information from a File
You can load a data coverage information file.

Selecting Load Data from the pop-up menu opens the Load Coverage Data dialog box.

loadCoverageData x|
| Load Mods | File Mame | Difsst |
Owver-wike ezl cdy Cr0 000000
Orverwnte  testl2 cdv (00000000
Menge testld cdv Cr00000000

Meove Up

it

Mowve Doven

[ Clear coverage FaM befors lkadng

0K I Carcel

Figure 5.127 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]
Eile Mame:
I | 3 | Browse... |
Offzet:
IIII:-:EIEIEIEIEIEI
Coverage Data Load Mode
’75“ Owemnarite " Merge
ok Cancel |

Figure 5.128 Add coverage data file dialog box

Use this dialog box to specify a coverage information file you want to load. You can also specify a load mode and offset for
each file you load.

The only file extension available is ".cdv". An error message will appear if any other file 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 Up or Down button to change the order.
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5.13 Viewing Realtime Profile Information

5.13.1 Viewing Realtime Profile Information

The E100 emulator has code coverage, data coverage and realtime profile functions usable exclusively to each other.

To use the realtime profiling function, choose Realtime Profile in the Switching function section on the System page of the
Configuration properties dialog box.

Realtime profiling is the function to measure execution performance within an area allocated to addresses in the profile range,
one function or one task at a time. It will help you find the locations and causes of performance degradation in an application
program.

Measurements are carried out without obstructing user program execution.

The measurement results are updated when the program breaks.

(1) Function profile

Execution performance is measured one function at a time.

The Realtime profile window shows function names, the start addresses of functions, function sizes, counts and the cumulative
execution time, execution rate and average execution time of functions.

The function profile of the E100 emulator does not include the execution time of subroutines in its cumulative display of

function execution time.

CAUTION
The function profile is subject to the following limitations:

(a) About the areas to be measured

The E100 emulator can acquire profile information on all functions in areas up to 8 blocks, each in 128 KB units.
Each block you set can be comprised of a contiguous or noncontiguous address area.
No functions can be set that are outside the range of block addresses. In that case, the functions or tasks are displayed in gray.

(b) Limit to the number of functions

Measurement can be taken of up to 8K — 1 (= 8,191) functions.
If the number of functions measured exceeds 8K — 1 (= §,191), the extra functions are excluded from the subject of

measurement. In that case, those functions are displayed in gray. (Function names, address and function sizes are displayed in

gray.)

(¢) In-line expansion

The functions that are expanded in-line for optimization by the compiler are not displayed in the Realtime Profile window.

(d) Recursive functions

Although the execution time of recursive functions can be measured correctly, they are executed only once.
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(e) Relationship between Go execution start address and break address within a measurement range and the measurable range
fiil Execution start from function o

gl
b
ki

hid;

kis
.0 6\

h h 1 h

Fange that can be measured

gl

Figure 5.129 Measurable range

Measurable range when the program breaks at the location of a black dot [e]: Execution time and execution count of functions
hand k

Measurable range when the program breaks at the location of a red dot [e]: Execution time and execution count of functions h
and k

Measurable range when the program breaks at the location of a blue dot [@]: Execution time and execution count of functions h
and k

For the function g, the execution time and count in its executed portion can be measured.

Thus, the above is the relationship between break addresses and the measurable range.
Even after the program returned to a high-order function, execution counts of the function from which program execution
started cannot be measured.

(f) Function measurement
To measure functions accurately, you need to be in a function to be measured for 100 ns or more after entering the function.
Otherwise, the execution time and count may not be measured properly.

(g) Debug information option

To get execution time and execution count of functions, you need to specify a source file that includes the functions for
measurement or an option that outputs debug information to the library during compiling. When not specifying the Debug
information option, you cannot measure execution time and execution counts of the function.

(h) Maximum execution time and minimum execution time
With the realtime profile, you cannot measure the maximum and minimum execution time of a function. To measure the

maximum and minimum execution time of a function, use the Performance Analysis window.
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(2) Task profile

Execution performance is measured one task at a time.

The Realtime profile window shows task IDs, counts and the cumulative execution time, execution rate and average execution

time of tasks.

5.13.2 Setting Realtime Profile Measurement Modes

Choose Set Ranges from the pop-up menu that is displayed when you right-click in the present window.

The Realtime Profile Setting dialog box will be displayed. In the Profile Mode list box of this dialog box, you can select

“Function profile” or “Task profile.”

When profile modes are changed, all measurement results are cleared.

5.13.3 Measuring Function Profiles

You can measure execution performance one function at a time.

£
Wl A
:B.l Fumnction Iﬁdd'r:essl Fize | C. ] Time | Fcatistic | Aoreracge |
2 _init OpE0ls 23T @ 00:00:00.03%9.175.960  4:) | ©0:00:00.019, 537980
2 §sort OFEL0Z 188 2 00:00:00.484.026.670 40: | | O0:00:00.242.013.430
2 fchangs Orgipe 92 E D0:00:00.132.280.050 13c[ | 00:00:00.064,090.020
2 _main OrE2la 10 1 00:00:00.001.785.730 0% | ©0:00:00.001,785.730
Z _bukorial OFEZZ4 340 2 00:00:00.104.950.640 10:[ | 20:00:00.052.495.320
2 _shore OFE3TE 1 0 00:00:00,000.000.000 O | 00:00:00,000, 000,000

Figure 5.130 Realtime Profile window (function profile)

The following shows detailed information in each column.

Table 5.41 Details on each column

Block Block number

Function Function name

Address Start address of function

Size Function size

Count Number of times a function is called

Time Cumulative time of function execution
The timestamp is displayed in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic Ratio of function Time to Go-Break execution time

Average Average execution time per measurement performed

If located outside the profile memory allocated area, address lines are displayed in gray.

The acquired profile measurement results are accumulated in memory until the user clears them.
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5.13.4 Setting Function Profile Measurement Ranges
Choose Set Ranges from the pop-up menu that is displayed when you right-click in the present window.

The Realtime Profile Setting dialog box will be displayed. In this dialog box, set a profile measurement range.

[Function mode]

Realkime Profile Setking x|
Bealtirme Profile Mode: [ {RMi=ty e
— List
Allozation of Profile temaon: Add..
Addrezs | Block. |
Clear
Q0000 - 1FFFF 1
EQO00 - FFFFF 2 All Clear
Drefault
Save... Load... Help ] Cancel

Figure 5.131 Realtime Profile Setting dialog box

(1) Memory allocation

Before function profiles can be measured, profile memory must be allocated to the addresses at which to be measured. Profile
data can be obtained from only the address range that has had memory allocated.

You can specify any of blocks 1 to 8 (up to 1 Mbyte) each beginning with a 128-Kbyte boundary as profile measurement areas.
Either contiguous or non-contiguous blocks can be assigned.

With initial settings, the profile memory is automatically assigned at addresses in the ROM and RAM areas.

(2) Automatic function detection

When profile memory is assigned at addresses, the E100 emulator automatically detects functions included that address range
and registers those functions in the window.
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5.13.5 Saving Function Profile Measurement Ranges

You can save the current task mode and function profile measurement range (memory allocation state).

Click the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.
Enter a file name in which you want function profile measurement ranges to be saved.

If the file extension is omitted, “.rpf” will automatically be added as the file 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 Ranges
You can load a function profile measurement range.
Click the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

I
Lok, jr: Ia Debug j = 5 Ef-

SaveDatall 00, rpf:
Savelatal0l.rpf
Savelatal0z.rpf

File narme: ISaveDataDDD.rpf Open I
Files of type:  [FiealProfile Files [* pf | Cancel |

Figure 5.132 Open dialog box

&

Enter a file name you want to load.

The only file extension available is “.rpf”. An error message will appear if any other file extension is entered.

When a file load is complete, the list in the Realtime Profile Setting dialog box is updated.

If task profile information is included in the loaded file, modes in the Realtime Profile Setting dialog box are switched to task
mode.
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5.13.7 Measuring Task Profiles

You can measure execution performance one task at a time.

Realtime Profile 1 E
% E A |
Block | Task ID | count | Time | statistic | average B
1 0 (MET-MR30/4 or Idle) 1 00:00:00.577.565.000  1:3)) Q0:00:00. 577,565,030
1 1 {_mein} 1 00:00:00.084.801.850 2% | 00:00:00.084.891.850
1 2 (_taskl) 38 0D:00:00.972.308.480 zo [ 00:00:00.025.587.060
1 3 [_tmaki) 25 00:00:00.541.265.350 154 00:00:00.021.650.610

[

Figure 5.133 Realtime Profile dialog box (task profile):

The following shows detailed information in each column.

Table 5.42 Details on each column

Block Block number

Task ID Task ID, entry address

Count Number of times a task is called
Time Cumulative time of task execution

The timestamp is displayed in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic Ratio of task Time to Go-Break execution time

Average Average execution time per measurement performed

Disabled tasks are displayed in gray.
The acquired profile measurement results are accumulated in memory until the user clears them.
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5.13.8 Setting Task Profile Measurement Ranges
Choose Set Range from the pop-up menu that is displayed when you right-click in the present window.
The Realtime Profile Setting dialog box will be displayed. In this dialog box, set a profile measurement range.

[Task mode]

Realtime Profile Setting [ x|

Realtime Profile Mode: |1 iml

~ List

Task List:

Task|D | Entry Address Block 5’

] MIAT-ME3I0/M o ldle 1

=1 _ i 1

[ 2 _task1 1

3 _task2 1

B 4 _taskx 1

B5 _task 1 Eratie Al Task |
w] & tazks 1 il

A | Ll_l Disable & Task |

Save.,, | Load.. | Help || 0K I Cancel I

Figure 5.134 Realtime Profile Setting dialog box

(1) Automatic task detection

If you have downloaded a load module that has the OS included in it, the E100 emulator automatically detects a task list.

(2) Selecting tasks

Select the check box of a task ID you want to measure. (By default, all check boxes are selected.)

The selected tasks will automatically be assigned block numbers (1-8).

CAUTION
If measurement blocks are lacking, block numbers become blank, so that no more task IDs can be registered. In that case,

deselect the check boxes of unnecessary task IDs.
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5.13.9 Saving Task Profile Measurement Tasks

You can save the current task mode and measurement tasks (task IDs and enabled/disabled states).

Click the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.
Enter a file name in which you want task profile measurement tasks to be saved.

If the file extension is omitted, “.rpf” will automatically be added as the file 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 Tasks
You can load task profile measurement tasks.
Click the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

I
Lok, jr: Ia Debug j = % Ef-

SaveDatall 00, rpf:
Savelatal0l.rpf
Savelatal0z.rpf

File narme: ISaveDataDDD.rpf Open I
Files of type:  [FiealProfile Files [* pf | Cancel |

Figure 5.135 Open dialog box

&

Enter a file name you want to load.
The only file extension available is “.rpf”. An error message will appear if any other file extension is entered.
When a file load is complete, the list (task list) in the Realtime Profile Setting dialog box is updated.

If any loaded task IDs are nonexistent, although they are displayed once in the list (task list) in the Realtime Profile Setting
dialog box, it is only the existing task IDs that are registered as measurement tasks when you click the OK button.
Reopening the Realtime Profile Setting dialog box, you can check the currently registered measurement tasks.

If function profile information is included in the loaded file, modes in the Realtime Profile Setting dialog box are switched to

function mode.
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5.13.11 Clearing Realtime Profile Measurement Results
Choose Clear from the pop-up menu of the Realtime Profile window, and all measurement results will be cleared.

Unless you choose to Clear, measurement results are accumulated in memory.

5.13.12 Saving Realtime Profile Measurement Results
You can save the current realtime profile measurement results in text format.

Choose Save To File from the pop-up menu of the Realtime Profile window, and the Save As dialog box will be displayed.

Enter a file name in which you want the measurement results to be saved.
If the file extension is omitted, “.txt” will automatically be added as the file 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 Measurement Interval
Choose Properties from the pop-up menu that is displayed when you right-click in the present window.

The Properties dialog box will be displayed.

Properties 5'

Meazurement interval

Meazurement interval:

| k. I Cancel

Figure 5.136 Properties dialog box

The measurement interval can be selected from the following options:
10 ns, 20 ns, 40 ns, 80 ns, 160 ns, 1.6 us

CAUTION

When the currently set measurement interval is changed, the measurement results hitherto accumulated are cleared.

R20UT0430EJ0600 Rev.6.00 Page 188 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

5.13.14 Maximum Measurement Time of the Realtime Profile

(1) Maximum measurement time

The timer used for performance measurement is comprised of a 40-bit counter. The maximum measurement time varies with
the measurement interval selected.
To select a measurement interval, specify it in the Measurement interval drop-down list of the Properties dialog box.

The measurable maximum times are listed below.

Table 5.43 Maximum measurement time

No. Resolution Maximum measurement time

1 10ns Approx. 3 hours, 03 minutes, 15 seconds

2 20ns Approx. 6 hours, 06 minutes, 30 seconds

3 40ns Approx. 12 hours, 13 minutes, 00 seconds
4 80ns Approx. 24 hours, 26 minutes, 00 seconds
5 160ns Approx. 48 hours, 52 minutes, 01 seconds
6 1.6us Approx. 488 hours, 40 minutes, 18 seconds

CAUTION

Note that performance measurement produces an error of + “2 resolution + 100 ns” (when resolution = 20 ns, £140 ns)

whenever entering functions. If the resolution is 20 ns and you enter functions 10 times, =1400 ns error occurs.

(2) Maximum measurement count
Execution counts of the realtime profile are measured using a 16-bit counter. Measurement can be taken of up to a count of
65,535.
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5.14 Detecting Exceptional Events

5.14.1 Detecting Exceptional Events
The E100 emulator permits you to detect various exceptional events that have occurred during user program execution.
Exceptional events include an abnormal behavior of the user program, as well as an overflow of the measurement counter of

any function involved, etc. Detection of a specified exception 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 an access other than a specified access attribute was attempted.

- Read from uninitialized memory: An error is detected when uninitialized area (not write accessed) was accessed for read.

- Performance 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 an Access Protect Violation
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

Following attributes can be specified in word units for any area.

Read/Write: Accessible for both read/write

Read Only: Accessible for read only

Write Only: Accessible for write only

Disable: Access prohibited

Disable (OS): Any access except from OS is prohibited (this attribute is automatically assigned when a program including an
OS is downloaded).

(2) Protected areas

Any area in the entire memory space may be access protected.
At emulator startup, the whole area is by default assigned a Read/Write access attribute.
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(3) Methods for setting protection

There are following two methods of specification:

- Automatic setting by section information in a download module

- Specifying the access attribute of any area individually

(4) Detection method

An access protect violation is detected by the emulator’s internal resources (blocks 1-16).

The blocks are automatically allocated by the emulator’s exclusive algorithm.

CAUTION
Since the emulator’s internal resources are limited, not all blocks can be access protected. In that case, reduce the amount of

used blocks by “removing blocks” before setting protection again.

Access attribute

Read/Write
Write access > Read Only > Detected
Read access > Write Only > Detected
Read access > Disable > Detected
Write access

Figure 5.137 NG patterns of detection methods

(5) Actions taken when an access protect violation is detected

The following actions can be set:

- Display a warning

Selecting the Access Protect Violation check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Make the detection of an access protect violation a condition of a hardware breakpoint

- Make the detection of an access protect violation a condition of a trace point

R20UT0430EJ0600 Rev.6.00 Page 191 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

5.14.3 Setting an Access Protected Area

Follow the procedure described below to set an access protected area.

(1) From the Hardware Break dialog box

1. Select the Exception check box on the Hardware Break sheet and then click the Detail button.

i Hardware Break * - |EI| 1[
Hardware Break |OR I Exception I

condition and combination setting
¥ OR condition:

Eventinuse: 0  Detall |
I Other conditions:

I.C\ND(AccumuIation) he l
Eventinuse:0  Detal |

Total : O Ewent

Del le):
Exreptional et ] elay(cycle)
events | J I—D

Eventused 0 Freeld Detail.. | Registered events...l
Save... | Load. .. | Help | Apply I Close I

P

Figure 5.138 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 check
box.

i Hardware Break * - | jm| |i|

Hardware Break | OR Exception |

™ violation of access protection

I” Read Fram a uninitislized memary | Detail...

[ stack access violation Detail, ..

™ Performance overflow
I Realtime profile averflow

[ Trace memory overflow

[~ Task stack access violation

[ o5 dispatch

Evert used 0O Fres16 Detail.., | Registered events...l
Save.., | Load... | Help | Apply I Close I

A

Figure 5.139 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 a download module when a program is
downloaded, select the check box labeled “Automatically set address areas at downloading.”

vinlation of access protection EI

v dutomatically set address areas at downloading

Address Areas:
Block Mo. | Label | Start Address - End Address | Access Atlr... | Update
1 [BkEB) _ COM_... 00000000 - 00007 25F Read wite add
1 [BkR] 000071 260 - 0O001FFF Dizable o
02 [1+B] 00002000 - 0O0E FFFF Dizable Fadify...
02 [1+B] MA_top 000FO000 - DOOFTFFF Read Only
03 [(BkB) 000F 2000 - DOOF39E3 Read Only
03 [BkB) O00F39E4 - O00F3FFF Dizable Dielete
02 [1+B] [00F 4000 - 000FDFFF Dizable —
04 [BkE) __INT_%_.  OOOFE00Q - O0OFEOFF Fead Only [Velete the Blask
04 [BkB) OOOFET100 - OOOFFFDE Dizable Delete al
04 [BkB) OOOFFFDC - QOOFFFFF Fead Only |
Cancel
Help

Figure 5.140 Violation of access protection dialog box

4. Click the Update button, and the access attributes will be updated according to the section information in a download
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.

Arccess protection condition EI

Start Address: IEUDU j @
End Address:  [FFFF = =

attribute

Warite Oy

] I Cancel |

Figure 5.141 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.
Wiolakion of protection |
v Automatically zet address areas at downloading
Address Areas:
Block Mo. | Label | Start Address - End Address | Access Al | Lpdate
01 [BkE] _ COM_... 00000000 - 00001 25F Read write
01 [8kE] 000071 280 - 00001 FFF Dizable ;
02 [1MB] 00002000 - 00000 FFF Dizable b mddify..
02 [1MB] [DODEQOO - DOOOFFFF Wik Orly
02 [1ME] 0007 0000 - DO0EFFFF Dizable
02 [1ME] MF_top 0DOF0000 - 00OF1FFF Read Only [Delete
03 [BkE] O00F 2000 - DO0F33E 3 Read Only ———
03 (8kE] 000F29E 4 - DOOF3FFF Disable Delete the block
02 [1MB] [DOF4000 - 00OFDFFF Dizable Delete al
04 [8kE] _INT_W... O00FEODO - DOOFEOFF Read Only |
04 [BkE] O0OFE100 - OOOFFFDE Dizahle
04 [8kE] OOOFFFDC - OOOFFFFF Read Only ok |
Cancel
Help

Figure 5.142 Violation of access protection dialog box

(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 check box and then click
the Detail button.

1 Trace conditions * —|O0]| x
=10l x|

Trace |OR I Exception I Option I

Trace Mode:

4M - daler

i delay | Fill around TP j ]

condition and combination setting
—v OR condition:

Eventinuse: 0 Detal |
I Other conditions:
IAND(Accumulatiun) j

Evertinuss: 0 Detal |

v Exceptions —————— | Tokal : 0 Event

. - Delaw(cycle):
weeptional ; |
events el 4M i

—Record condition:
@ al ¢ Capture Do not capture V¥ Step execution is recorded

2R

Eventinuse : 0

Eventused 0O Freel& Detail...l Reqistered events...l
Save... | Load. .. | Help | apphy I Close I

g

Figure 5.143 Trace conditions dialog box
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2. The Exception page shown below will appear. Click the Detail button to the right of the Violation of access protection check

box.
i Trace conditions * ;Iglil

Trace I OR.

I Cipkion I

™ winlation of access prokection (Detail. i’

[~ Read from a uninitislized memary  Detail..,

[ stack access violation Detail. ..

[ Petformance overflow

[ Realtime profile overflow

[ Task stack access violation Dekail... |

[~ 05 dispatch

Ewent used 0O Free 16 Detail...l Registered events...l
Save,.. | Load... | Help | Apply I Close I

4

Figure 5.144 Trace conditions dialog box

3. The Violation of access protection dialog box will be displayed.
The rest is the same as you opened it from the Hardware Break dialog box.
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5.14.4 Detecting Initialization-Omitted
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.

In the emulator, the blocks 0-31 (maximum 16 Kbytes) can be specified as a detection area of the initialization-omitted.

(1) Detection method

An initialization-omitted is detected by the RAM monitor function.

Allocate a RAM monitor area to a given address range and enable error detection in that area.

Detection circuit

Both histories of
read access and
write access do
not exist

<Compare>
> Whether accessed for read before > Detected
being write accessed

Figure 5.145 Outline of the initialization omitted

(2) Actions taken when an initialization-omitted is detected

The following actions can be set:
- Display a warning

Selecting the Read from uninitialized memory check box on the Exception Warning page of the Configuration properties

dialog box, you can display a warning in the Status window and in a status bar balloon.
Color display in the RAM Monitor window

- Set the detection of an initialization-omitted as a condition of a hardware breakpoint

- Set the detection of an initialization-omitted as a condition of a trace point
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5.14.5 Detecting a Performance 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) Actions taken when a performance overflow is detected

The following actions can be set:

- Display a warning

A warning is displayed in the Performance window.
The result display line of a program section in which a timeout phenomenon occurred is marked with a string “overflow.”
Selecting the Performance Overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a performance overflow as a condition of a hardware breakpoint

- Set the detection of a performance overflow as a condition of a trace point

5.14.6 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.

Timeout and count-out (count expired) cases in a realtime profile are collectively referred to as a realtime profile overflow.
(1) Actions taken when a realtime profile overflow is detected

The following actions can be set:

- Display a warning

A warning is displayed in the Realtime Profile window.

The function or result display line of a task in which a timeout or count-out phenomenon occurred is marked with a string
“overflow”.

Selecting the Realtime Profile Overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a realtime profile overflow as a condition of a hardware breakpoint

- Set the detection of a realtime profile overflow as a condition of a trace point
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5.14.7 Detecting a Trace Memory Overflow

Overflows of the trace memory (4 M cycles) can be detected as errors.
(1) Actions taken when a trace memory overflow is detected

The following actions can be set:

- Display a warning

Selecting the Trace memory overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a trace memory overflow as a condition of a hardware breakpoint

5.14.8 Detecting a Task Stack Access Violation
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 at startup

At startup, the check box labeled “Automatically set address areas at downloading” is selected (flagged by a check mark).
However, because address information is nonexistent, the function does not work until a program is downloaded.

(2) Actions taken when a task stack access violation is detected

The following actions can be set:

- Display a warning

Selecting the Task stack access violation check box on the Exception Warning page of the Configuration Properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a task stack access violation as a condition of a hardware breakpoint

- Set the detection of a task stack access violation as a condition of a trace point
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5.14.9 Setting a Task Stack Area
Follow the procedure described below to set a task stack area.

(1) From the Hardware Break dialog box
1. Select the Exception check box on the Hardware Break sheet and then click the Detail button.

+ Hardware Break * =1al x|

Hardware Break IoR | Exception |

condition and cambination setting
v OR condition:

Evertinuse: 0  Detal |

I Other conditions:

AND{ Accumulation) -

Eventinuse: 0 ekl |

Total : 0 Ewvent

] Del Ie):
Exceptional Detail | slay(cycle)
events J I o

Event used 0 Freelé Detal.. | Registered events...l
Save,., | Load,., | Help | Apply I Close I

e

Figure 5.146 Hardware Break dialog box

2. The Exception page shown below will appear. Click the Detail button to the right of the Task stack access violation check

box.

=10l x|

Hardwsare Break I CR

[ viclation of access protection Detail...
[ Read from a uninitishzed memory  Detail,

™ sStack access vidlation Detail...

™ Performance overflow
[~ Realime profile overflow

[ Trace memory overflow

[~ Task stack access vialakion ' Detail... |I

™ oS dispatch

Event used 0 Freeld Detail... | Registered events...l
Save. ., | Load,., | Help | Apply I Close I

P

Figure 5.147 Hardware Break dialog box

R20UT0430EJ0600 Rev.6.00 Page 199 of 230
May 25, 2011 RENESAS



ROE530640MCUO00 User’s Manual 5. Debugging Functions

3. The Violation of task stack access dialog box shown below will be displayed. To have the task stack ranges automatically
set when a program is downloaded, select the check box labeled “Automatically set address areas at downloading.”

Violation of bask stack access i x|

I futomabicaly st addiezz arsas at downloading

Address eas (3 Byte Block 00000 - (NFFF
TazkiD | Label | Start Addrass - End Address | &
10man]  _STE_TASK]  0ODODA&4A - ODO0(AES
2 task1) TETE_TASKZ  OO0DOSEA, - D0000AES Upidate
3 tack2) _STE_TASKS  DOODOKEA - DO000&AT A,
4 [ tasksd __STE_TASK4  DO0DD&AL - DO00DACY —_—
5 hasks) __ESTE_TASKS  00000&CA - D0000AES Hadf.
B tadked  _STE_TASKE  OOO0DAEA . OO0OBOY =
7 [tacks) _STE_TASKF  DOOODE0A - DOOO0B23
B [_tasks) T STE_TASKS  DOOODEZA - DOOO0EAS Delete
9 Ltﬂs]'ﬂ'ﬂ] _ST K_T.ESKS D0000E42, - O0000BES Dedete &l
10 tasks)  __STE_TASKID  0OODOEES - 00000ESS el |
1 Lracks]  _ STE_TASKIT  OO000SSA - DOOO0EAS
12 Ltasks]  _ STE_TASK1Z  OOODOEAA - DO0DDECY oK.
13 Lrasks] __STE_TASK1Z  QO00DECA - DO000EES :
14 [_baskx] __STE_TASK14  QOOQOBEA - 0O00OCO4 Cancal
15 tecks]  __STE_TASKIS 00000COA - 00000C29 | T

Figure 5.148 Violation of task stack access dialog box

4. Click the Update button, and the task stack ranges will be automatically set.

5. To add a task stack range manually, click the Add button. The Task stack access condition dialog box shown below will
appear. Specify any task ID and the address range of a task stack.

Task stack access condition x|

TaskID {0002
Start Address: |nnnnmsa ~| @
EndAddiess: [0D000AEB =] @

k. | Cancel |

Figure 5.149 Task stack access condition dialog box

6. The task stack ranges 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 check box and then click
the Detail button.

i Trace conditions * - O] =
=10] ]

Trace |OR I Exception I Opion I

I m |
Trace Maode; : " ;.,-_,,.‘[ dalay '\ Fill araund TP v

condition and combination setting
v R condition:

Event inuse: 0  Detai |
|~ Other conditions:
I.ﬁ.ND{P.ccumuIati-:un} j

Eventinuse: 0 Dekal |

; — Tokal : 0 Ewenk
—Iv iom:: — ) S
Eaxception:; Delaw(oyele):

Excepkional ” |
Events Lz I 4M vI

—FRecord condition:
@ al ¢ Capture Do nok capture W Step execution is recorded

o et |

Eventinuse : 0

Eventused 0 Free 16 Detail...l Registered events...l
Save... I Load... | Help | Apply | Close |
e
Figure 5.150 Trace conditions dialog box
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2. The Exception page shown below will appear. Click the Detail button to the right of the Task stack access violation check

box.
i Trace conditions * _I_I— O il
Trace I 8] | Option I

[ wiolation of access protection Detail. .

[ Read From a uninitislized memary  Detail, ..

[ sStack access violation Detail. ..

[~ Performance overflow

[ Realtime profile overflow

[ Task skack access violation | Detail. .. ||

[ ©s dispatch

Event used 0 Freels Detail... | Reqgistered events...l

SaAVE. .. I Load... | Help | Apply | Close |

p

Figure 5.151 Trace conditions dialog box

3. The Violation of task stack access dialog box will be displayed. The rest is the same as you opened it from the Hardware
Break dialog box.

5.14.10 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) Actions taken when an OS dispatch is detected

The following actions can be set:

- Display a warning

Selecting the OS dispatch check box on the Exception Warning page of the Configuration properties dialog box, you can
display a warning in the Status window and in a status bar balloon.

- Set the detection of an OS dispatch as a condition of a hardware breakpoint

- Set the detection of an OS dispatch as a condition of a trace point
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5.15 Using the Start/Stop Function

The emulator executes the specified routine of the user program immediately before starting and immediately after halting
program execution. This function is used to control the user system in synchronization with execution and halting of the user

program.

5.15.1 Opening the Start/Stop Function Setting Dialog Box

The routine executed immediately before starting and immediately after halting the user program execution is 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.

SkartStop Function sefbting [ x|

ek, address lm ﬂ @

u The specified rouine i3 executed immediately before
ewection of the user's program.

Starting address =] @

|— The specified routine is executed immediatel Ffter the
stop of the user's program,

Stating arkvess | = =
oK, | cancel ] Help |

Figure 5.152  Start/Stop function setting dialog box

5.15.2 Specifying the Work Address
Use this command to specify the address of a work area (stack 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

It is possible to specify the respective routines immediately before starting and immediately after halting the user program
execution.

When The specified routine is executed immediately before execution of the user’s program check box is selected, the routine
specified in the Starting address combo box, which is below this check box, is executed immediately before starting user
program execution.

When The specified routine is executed immediately after the stop of the user’s program check box is selected, the routine
specified in Starting address combo box, which is below this check box, is executed immediately after halting user program

execution.
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5.15.4 Limitations of the Start/Stop Function

The Start/Stop function is subject to the following limitations.

- While the Start/Stop function is in use, do not use the debug functions listed below.
(a) Memory setting and download into the program area of a specified routine
(b) Breakpoint setting in the program area of a specified routine

- While a specified routine is executed, the 4-byte value pointed to by the interrupt stack is used under control on the emulator
side.

- The general-purpose registers and flags used in a specified routine are subject to the following limitations.

Table 5.44 Limitations to the registers and flags

Register/flag Name Limitations

ISP 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.

U flag When a specified routine has ended, the value of this flag must always be set to 0.

I flag Interrupts are disabled while a specified routine is executed.

- When a specified routine is executed, the debug functions listed below have no effect.
(a) Trace function
(b) Break-related functions
(c) RAM monitor function
- When a specified routine is executed, non-maskable interrupts are always disabled.
- The table below shows which state the MCU will be in when the user program starts running after a specified routine is

executed.

Table 5.45 MCU Status at start of the user program

MCU Resource Status
MCU  general-purpose | These registers are in the state in which they were when the user program last stopped or
registers the MCU registers that were set in the register window by the user. The register contents

changed after a specified routine is executed are not reflected.

Memory in MCU space | Memory accesses attempted after a specified routine is executed are reflected.
MCU peripheral | Operation of the MCU peripheral functions after execution of the specified routine is
functions continued.

5.15.5 Limitations to the Statements written in a Specified Routine

The statements written in a specified routine are subject to the limitations described below.

- If a stack needs to be used in a specified routine, always be sure to use the user stack.

- To terminate the processing of a specified routine, write a return subroutine instruction.

- Make sure that one session of processing performed by a specified routine is terminated within 10 ms. If, for example, the
clock is turned off and kept inactive within a specified routine, then the emulator may become unable to control program
execution.

- The values stored in the registers at the time a specified routine starts running are indeterminate. Be sure that the register

values are initialized within a specified routine.
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5.16 Using the Trigger Output Function
The trigger output function allows output of signals through an external trigger cable. Trigger pin numbers 31 to 16 can be
used 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

31to024 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 il

System I Internal flazh memary overnarnite I Exception W arning I
— Clock,
ETY] & Emulatar © User " Generate

................... I—-ID bH=z

Sub £+ Emulator = User

— Trigger

. ExT 015 INPUT
External tigger cable € EXT 031 INPUT i= E%T1631 OUTPUT

o~ ExT 015 TTL

Input trigger level * EXT 0-31 CMOS E%T16-31 CMOS

Figure 5.153 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

B

M Trigger Output Conditions

Manual output | Event oubput I

—i_urrent trigger outpuk
31 30 29 25 27 26 25 24

Oukput conkents | L ” L " L " L || L " L || L " L |

—Cukpuk Erigger setkings
31 30 29 25 2ZF 26 25 24

Cukput sekking _|_|_||IIII Okput |

| Add pattern I

Outpuk paktern:
Mo.| 31 | 30 | 23 | 28 | 27 | 26 | 25 | 24 |

[elefe |

Eventused 2 Free 14 Detail... | Registered events...l
SAVE. ., | Load... | Help | ) I Close I
P

Figure 5.154 Trigger Output Conditions dialog box

Note that you cannot open the Trigger Output Conditions dialog box in either of the following cases.
- ‘EXT 0-31 INPUT’ has been selected on the System page of the Configuration properties dialog box.
- 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.

M Trigeer Output Conditions

Manual output | Event output |

—Current trigger output
31 30 29 28 27 26 25 24

Cukput conkents | L " L " L " L " L || L || L || L |

—Qutput krigger settings
31 30 29 28 27 26 25 24
Output setking _ R e

Cutput I

Cutput paktern:
Mo.| 31 | 30 | ze [ zs | 27 | 26 | 25 | 24 | -

1 - - - - - - - L

z - - H L

3 - - L H L

4 - H L H L |l

5 - L H L H L

& H L H L H L =]

Delete I

Eventused 0 Free 16 Detail...l Registered events...l
Save... | Load... | Help | e I Close I
4

Figure 5.155 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

(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.

| e Hos— —‘

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.
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(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.

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.

M Trigeer Output Conditions

Manual output  Event output

—Default setting
Mo.23: Breakpoint is encountered.
Mo.22; Tracepaint is encountered.
Mo.21: Capture or Do Mot Capture of trace data.

— Trigger output event

Ewent | Ma, | T.J Descriptions | Ca... | Ta... | Comment
F  [Address] 000000
[Size] WORD [Tvpe... -
T [Trigger] ------—-- - -
I [Interrupt] generate
F  [Address] 000000

Addl | [DE|Ete | Enatile | Disatle |

Eventused 5 Free 11 Detail...l Registered events...l

| | I
Help | el | Close u

Figure 5.156 Trigger Output Conditions dialog box (Event output page)

(1) 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 ROE530640MCUOO is 8 cycles.

5.16.5 Events
For details on the setting of events, see section “5.7 Using Events” (page 104).
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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

v

1. Check the connection of power cable.
See “2.5 Connecting the Emulator Power Supply”.

Not normal/Error displayed

dialog box of the
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

View the Connecting

v

See “6.3.(2) Configuration Properties Dialog Box Does Not
Appear in Booting-up of the Emulator Debugger”.

Not normal/Error displayed

dialog box of the
emulator debugger

Normal

View the Editor window of the

v

See “6.3.(3) Errors Occur 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 the 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

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

Notes on the Self-checking:
® Disconnect the MCU unit from a converter board and 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.

Recheck 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 to see
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 Checkpoints of errors at debugger startup 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. Preparing to Debug” (page 68).

(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 unit 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 is in the reset state.
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. The MCU's internal clock is
halted. Is system reset issued?

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 in "6. Troubleshooting (Action in Case of an Error)", contact us from the following URL.

http://www.renesas.com/inquiry

For a prompt response, please fill in the following information:

(1) Operating environment

- Operating voltage: [V]
- Operating frequency: [MHz]
- User-system: Connected/Disconnected

- 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 the 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 ROE530640MCU00

Item Description
Applicable MCU M16C/60 Series M16C/64 Group MCUs with 512 KB ROM or less
Evaluation MCU RSF650MNFG-EVA
ROM size : 8KB+16KB+512KB, RAM size: 31KB
Applicable MCU mode Single-chip mode, memory expansion mode, microprocessor mode

Maximum ROM/RAM capacity 1. Internal flash ROM: 536 KB
0E000h--OFFFFh: Data flash
10000h--13FFFh: Program 2 ROM
80000h--FFFFFh: Program 1 ROM

2. Internal RAM: 31 KB
00400h--07FFFh

Power supply voltage Veel=Vec2 : 2.7 t0 5.5V

Operating voltage/frequency Power supply voltage: 2.7 to 5.5V 25MHz (with PLL)
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7.2 Differences between the Actual MCU and Emulator
Differences between the actual MCU and emulator are shown below. When debugging the MCU using the MCU unit, be

careful about the following precautions.

Note on Differences between the Actual MCU and Emulator:
® Operations of the emulator system differ from those of actual MCUs as listed below.

(1

)
€)
4)

)

(6)

Reset condition

Set the time for starting up (0.2 Vec to 0.8 Vee) 1 ps or less.

Initial values of internal resource data of an MCU at power-on

Interrupt stack pointer (ISP) after a reset is released

Capacities of the internal memories (ROM and RAM)

The evaluation MCU of this product has RAM of 31 KB (00400h--07FFFh) and flash ROM of 8 KB
(OE000h--OFFFFh), 16 KB (10000h--13FFFh) and 512 KB (80000h--FFFFFh).

The ROM and RAM capacities may become larger than those of the target MCU specified on the Device
page of the Device setting dialog box.

Oscillator circuit

In the oscillator circuit where an oscillator is connected between pins Xy and Xoyr, oscillation does not
occur because a converter board is used between the evaluation MCU and the user system. It is the same
for pins Xcpn and Xeour.

A/D conversion

The characteristics of the A/D converter differ from those of actual MCU because there are a converter
board and other devices between the evaluation MCU and the user system.

Note on RESET# Input:
® A low input to pin RESET# from the user system is accepted only when a user program is being executed (only
while the RUN status LED on the E100 upper panel is lit).

Note on Voltage Detection Circuit:
® This product differs from the actual MCU because there is a pitch converter board, etc. between the evaluation
MCU and user system. Final evaluation of the voltage detection circuit (low voltage detection interrupt, low
voltage detection reset, etc.) should be executed with the actual MCU.

Notes on Maskable Interrupts:

® Even if a user program is not being executed (including when run-time debugging is being performed), the
evaluation MCU executes a debug control program. Therefore, timers and other components do not stop
running. If a maskable interrupt is requested when the user program is not being executed (including when run-
time debugging is being performed), the maskable interrupt request cannot be accepted, because the emulator
disables interrupts. The interrupt request is accepted immediately after the user program execution is started.

® Take note that when the user program is not being executed (including when run-time debugging is being
performed), a peripheral I/O interruption is not accepted.
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Note on DMA Transfer:

® With this product, the user program is stopped with a loop program to a specific address. Therefore, if a DMA
request is generated by a timer or other source while the user program is stopped, DMA transfer is executed.
However, make note of the fact that DMA transfer while the program is stopped may not be performed
correctly. Also note that the below registers have been changed to generate DMA transfer as explained here
even when the user program is stopped.
(1) DMAO transfer count register TCRO  (2) DMAI transfer count register TCR1
(3) DMA2 transfer count register TCR2  (4) DMAS3 transfer count register TCR3

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 MCU.
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7.3 Connection Diagram

7.3.1 Connection Diagram for the ROE530640MCU00
Figure 7.1 shows a partial circuit diagram of the connections of the ROE530640MCUO00. 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.

Table 7.2 shows IC electric characteristics of this product for reference purpose.
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/
VSs VSS e
M16C/64,/65 EVA CHIP
R5F3640DD-EVA #*: Connected to the inside of the emulator
Figure 7.1 Connection diagram for ROE530640MCU00
Table 7.2 Electrical characteristics of the 74HC4066
Symbol Itern Condition . Standard values Unit
Vce Min. Standard | Max.
Ron ON resistor 4.5V - 96 170 Q
ARON | ON resistor difference 4.5V - 10 -
lorrF Leak current (Off) 12.0V - - +100 DA
Iiz Leak current (On, output: open) 12.0V - - +100
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7.4 External Dimensions

7.4.1 External Dimensions of the E100 Emulator

Figure 7.2 shows external dimensions of the E100 emulator.

D: 184mm

H: 132mm

Figure 7.2 External dimensions of the E100 emulator
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7.4.2 External Dimensions of the Converter Board ROE0O100TNPFJ00
Figure 7.3 shows external dimensions and a sample foot pattern of the converter board ROEO100TNPFJ00 for a 100-pin
0.65mm pitch QFP.
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Figure 7.3 External dimensions and a sample foot pattern of the ROEO100TNPFJ00
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7.4.3 External Dimensions of the Converter Board ROE0O100TNPFKO00
Figure 7.4 shows external dimensions and a sample foot pattern of the converter board ROEO100TNPFKO00 for a 100-pin
0.5mm pitch LQFP.
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Figure 7.4 External dimensions and a sample foot pattern of the ROEO100TNPFKO00
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7.5 Notes on Using the MCU Unit
Notes on using the MCU unit are listed below. When you debug an MCU using the MCU unit, be careful about the following

precautions.

Note on the Version of the Emulator Debugger:
® Be sure to use this product with the following emulator debugger.
- M16C R8C E100 Emulator Software V.1.00 Release 00 or later

Notes on Downloading Firmware:
® Before using this product for the first time, it is necessary to download the dedicated firmware (emulator’s
control software installed in the flash memory in the E100). If you need to download at debugger startup, 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 self-checking does not result normally (excluding user system errors), the product may be damaged. Then
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 emulator power supply and then turn on it again.

Note on Display of MCU Status:
® "Status" you can view in the Connecting dialog box of the emulator debugger shows pin levels of the user
system. Make sure that proper pin levels are selected according to the mode you use.

Note on Processor Mode Register 0:
® Do not set the BCLK output disable bit (PM07) to “1b” (not output). If you set to it, the internal clock in the
evaluation MCU stops and the emulator cannot operate normally.

Note on Power-On Reset Function:
® The power-on reset function cannot be debugged.

Note on Low power consumption mode:
® When debugging in low power consumption mode, slow read mode, or the state that the flash memory is
stopped, do not operate windows until the program stops at the breakpoint by setting the breakpoint at the line
of the program which will be executed after each mode or state is cancelled.
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Note on Clock Supply to the MCU:
® A clock supplied to the evaluation MCU is selected by the Emulator tab in the Init dialog box of the emulator

debugger.

(1) When "Emulator" is selected:
A clock generated by the oscillator circuit board on the MCU unit is supplied. It is continually supplied
regardless of the status of the user system clock and that of the user program execution.

(2) When "User" is selected:
A clock generated by the oscillator in the user system is supplied. It depends on the status of the oscillation
(on/off) of the user system.

(3) When "Generate" is selected:
A clock generated by the dedicated circuit in the E100 is supplied. It is continually supplied regardless of
the status of the user system clock and that of the user program execution.

Note on Stop and Wait Modes:
® Do not single step an instruction shifting to stop or wait mode. It may cause communication errors.

Note on the Watchdog Function:
® [f the reset circuit of the user system has a watchdog timer, disable it when using the emulator.

Note on Protect Register:
® The protect is not canceled when bit 2 of protect register PRCR (PRC2), which enables writing into the port P9
direction register and the SI/Oi control register, is changed with the below procedure.
(1) Step execution of an instruction setting PRC2 to "1"
(2) Setting a break point between an instruction setting PRC2 to "1" and a point where the port P9 direction
register or the SI/Oi control register is set
(3) Setting PRC2 to "1" by the Memory window or Command Line window

Note on Access Prohibited Area:
® You cannot use internally reserved areas. Write signals to the 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 interruption by changing an instruction at a specified
address to a BRK instruction (00h) to break a program immediately before the system executes an
instruction at a specified address. The instruction at the preset address will not be executed.

(2) Hardware break
This is a debugging function which breaks a program by setting the detection of an execution of an
instruction at a specified address as a break event. The program will break after the instruction at the
specified address is executed.

(3) Exceptional event
This is a debugging function which stops a program by an abnormal operation of the user program or
overflow of each function’s measurement counter, etc.
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Notes on Software Breaks:
® The BRK instruction can be used for the emulator only. You cannot use it in a user program. As BRK
instruction interrupt vector is used by the emulator system, the read data is different from expected value.
® You can neither set nor cancel a software breakpoint in the internal ROM area of an MCU during user program
execution, while you can set or cancel it in the internal RAM area of an MCU.

Notes on Power Supply to the User System:
® Pins Vccl and Vec2 are connected to the user system to observe the voltage. Therefore, the power is not
supplied to the user system from the emulator. Design your system so that the user system is powered
separately.
® The voltage of the user system should be as follows.
27V<Vececl=Vec2<55V

Notes on Internal Flash ROM of the MCU:
® Because the number of write/erase cycles of the internal flash ROM of the MCU is limited, it must be replaced
at the end of its service-life.
® [f the following errors occur frequently when downloading a program, replace the MCU board.
(1) An error has occurred in erasing of the flash ROM in the target MCU.
(2) An error has occurred in programming of the flash ROM in the target MCU.
(3) An error has occurred in verification of the flash ROM in the target MCU.

Notes on Debugging in CPU Rewrite Mode:

® When you debug an M16C/60 Series MCU in CPU rewrite mode, do not change the block 0 area (FFOOOh--
FFFFFh) of the flash memory. Otherwise, the emulator will be uncontrollable.

® [f you check "Debug the program using CPU Rewrite Mode" in the System tab of the Configuration properties
dialog box of the emulator debugger, you cannot use the following functions.
- Setting software breakpoints in an internal ROM area

® In CPU rewrite mode and erase suspend mode, do not stop the program. And do not single step an instruction
shifting to CPU rewrite mode or erase suspend mode. The emulator will be uncontrollable in CPU rewrite mode
and erase suspend mode.

® To reference data after executing CPU rewrite, stop the program at other then a rewrite control program area
and use the Memory window etc.

® As the following interrupt vectors are used by the emulator system, the read data is different from expected
value.
- Single-step (FFFECh--FFFEFh)

® As the user boot function cannot be debugged, do not enter the user boot mode.

Note on Accessing Addresses 00000h and 00001h:

©® With the M16C/60 Series MCUs, when a maskable interrupt is generated, the interrupt data (interrupt number
and interrupt request level) stored in addresses 00000h and 00001h are read out. Also, the interrupt request bit is
cleared when address 00000h or 00001h is read out. Consequently, when the address 00000h or 00001h readout
instruction is executed or when address 00000h or 00001h is read out in the cause of a program runaway, a
malfunction occurs in that the interrupt is not executed despite the interrupt request, because the request bit of
the highest priority interrupt factor enabled is cleared.
For this malfunction, when the reading out to address 00000h or 00001h is generated excluding the interrupt, an
expansion monitor window will appear. At that time, check the user program. There is a possibility of wrong
access.
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Note on Memory Space Expansion Function (4-Mbyte mode):
® When using the memory space expansion function (4-Mbyte mode), a memory area that the evaluation MCU
accesses is different depending on each setting. Refer to the tables below.

Access area of the evaluation MCU when using the memory space expansion function (4-Mbyte mode)

Processor mode PM13"! OFS™ A;:;Zi ;/r[zal}) f Bank 0-5 Bank 6 Bank 7
| 0 40000h-7FFFFh EXT” EXT MAP™
1 40000h-7FFFFh EXT EXT MAP
Memory Expansion 0 40000h-7FFFFh EXT EXT MAP
mode 0 80000h-BFFFFh EXT EXT MAP
1 40000h-7FFFFh EXT EXT MAP
80000h-BFFFFh EXT EXT ---
40000h-7FFFFh EXT EXT MAP
0 80000h-BFFFFh EXT EXT -—-
Microprocessor mode --- C0000h-FFFFFh --- --- MAP
1 40000h-7FFFFh EXT EXT MAP
80000h-BFFFFh EXT EXT ---

*1:
*2:
*3:
*4:

Shows bit 3 of address 00005h
Shows bit 2 of address 0000Bh

Shows a memory access on the user system
MAP shows the area access according to the Emulation Memory Allocation setting on the Memory map page
of the Configuration properties dialog box. When assigning a program, you cannot use the emulation memory.
Use the memory on the user system (EXT) for it.
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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 register as a user. For user registration, refer to “User Registration” (page 14) of this

user's manual.

8.2 Maintenance
(1) If dust or dirt collects on this product, wipe it off with a dry soft cloth.
Do not use thinner or other solvents because these chemicals can cause the surface coating to separate.

(2) When you do not use this product for a long period, disconnect it from the power supply, host machine and user system.

8.3 Warranty
(1) This product comes with a one-year warranty after purchase.
Should the product break down or be damaged while you’re using it under normal condition based on its user’s manual, it

will be repaired or replaced free of cost.

(2) However, if the following failure or damage occurs to the product under warranty, the product will be repaired or replaced

at cost.

a) Failure or damage attributable to the misuse or abuse of the product or its use under other abnormal conditions.

b) Failure or damage attributable to improper handling of the product after purchase, such as dropping of the product
when it is transported or moved.

¢) Failure or damage to the product caused by other pieces of equipment connected to it.

d) Failure or damage attributable to fire, earthquakes, thunderbolts, floods, or other natural disasters or abnormal
voltages, etc.

e) Failure or damage attributable to modifications, repairs, adjustments, or other acts made to the product by other

than Renesas Electronics Corporation.
(3) Consumables (e.g., sockets and adapters) are not covered by the aforementioned repair.

In the above cases, contact your local distributor. If your product is being leased, consult the leasing company or the

owner.
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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.

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

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.

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 Make Request for Repair
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:
0 When sending your product for repair, use the packing box and cushion material supplied with this product when

delivered to you and specify handling caution for it to be handled 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 conductive polyvinyl supplied with this product (usually a blue bag). When you use other bags, they
may cause a trouble on your product because of static electricity.
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