To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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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 sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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

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

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

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

Renesas Electronics has used 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 el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.

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

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(2) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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Regulatory Compliance Notices

European Union regulatory notices on Electromagnetic compatibility

CE Cetrtifications:

This product complies with the following European EMC standards.
- EMC Directive 2004/108/EC
EN 55022 Class A

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

EN 55024

Information for traceability:
- Authorised representative

Name: Renesas Technology Corp.
Address: Nippon Bldg., 2-6-2, Ote-machi, Chiyoda-ku, Tokyo 100-0004, 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 Technology Europe Limited European Headquaters
Address: Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH,
U.K.

United States Regulatory notices on Electromagnetic compatibility

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.

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 3 of 90
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Preface

The M3028BT2-CPE is a compact emulator for the M16C/Tiny Series MCUs with the real-time trace function.

This user's manual mainly describes specifications of the M3028BT2-CPE compact emulator and how to setup it. For details
on the emulator debugger and C compiler package M3T-NC30WA evaluation version (C compiler NC30, assembler AS30 and
integrated development environment High-performance Embedded Workshop), which are included with the M3028BT2-CPE,
refer to the online manual.

All the components of this product are shown in "1.1 Package Components” (page 14). If there is any question or doubt about
this product, contact your local distributor.

The related manuals for using this product are listed below. You can download the latest manuals from the Renesas Tools
homepage (http://www.renesas.com/tools).

Related manuals

Item Manual
Accessory tools M30263T-42SSB User’s Manual
M30260T-48FPD User’s Manual
M30291T-64FPD User’s Manual
M30290T-80FPD User’s Manual
M30280T-85LGF User’s Manual
Integrated development environment | High-performance Embedded Workshop User’s Manual

Emulator debugger M16C R8C Compact Emulator Debugger User's Manual

C compiler C Compiler Package for M16C Series and R8C Family
C Compiler User's Manual

Assembler C Compiler Package for M16C Series and R8C Family

Assembler User's Manual

REJ10J1457-0300 Rev.3.00 July 22, 2009 REN ESAS Page 4 of 90
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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 this when you have questions about this product.

Emulator:

The emulator in this document refers to the following products that are manufactured by Renesas Technology Corp.:
(1) Compact emulator main unit
(2) Package 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 a system that uses the M16C Family M16C/Tiny Series 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 for other than 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 the basic knowledge of electric circuits, logical circuits, and MCUSs.

When using the emulator:

(1) This product is a development supporting unit for use in your program development and evaluation stages. In mass-
producing your program you have finished developing, be sure to make a judgment on your own risk that it can be put to
practical use by performing integration test, evaluation, or some experiment else.

(2) Inno event shall Renesas Solutions Corp. be liable for any consequence arising from the use of this product.

(3) Renesas Solutions Corp. strives to renovate or provide a workaround for product malfunction at some charge or without
charge. However, this does not necessarily mean that Renesas Solutions Corp. guarantees the renovation or the provision
under any circumstances.

(4) This product has been developed by assuming its use for program development and evaluation in laboratories. Therefore,
it does not fall under the application of Electrical Appliance and Material Safety Law and protection against
electromagnetic interference when used in Japan.

(5) Renesas Solutions Corp. cannot predict all possible situations or possible cases of misuse where a potential danger exists.
Therefore, the warnings written in this user’s manual and the warning labels attached to this emulator do not necessarily
cover all of such possible situations or cases. Please be sure to use this emulator correctly and safely on your own
responsibility.

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 5 of 90



M3028BT2-CPE User’'s Manual Important

Usage restrictions:
This emulator has been developed as a means of supporting system development by users. Therefore, do not use it as a device
used for equipment-embedded applications. Also, do not use it for developing the systems or equipment used for the following
purposes either:

(1) Transportation and vehicular

(2) Medical (equipment where human life is concerned)

(3) Aerospace

(4) Nuclear power control

(5) Undersea repeater
If you are considering the use of this 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 its user’s manual may be changed without prior notice.

About the 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 for patent rights or any other
rights belonging to us or third parties.

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

About diagrams:
The diagrams in this user’s manual may not all represent exactly the actual object.

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 6 of 90
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Precautions for Safety

Definitions of Signal Words

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

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

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

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

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

& WARNING njess it is avoided.

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

A CAUTION medium-degree injury unless it is avoided.

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

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

/A\means WARNING or CAUTION.
Example: ACAUTION AGAINST AN ELECTRIC SHOCK

Omeans PROHIBITION.
Example: ®DISASSEMBLY PROHIBITED

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

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 7 of 90
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A WARNING

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

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

® Use the power supply which complies with CE marking requirements.

@ |f 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 emulator and connecting it to other devices, turn off power or remove a power cable to
prevent injury or product damage.

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

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

Warning for Installation:

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

Warning for Use Environment:
® This equipment is to be used in an environment with a maximum ambient temperature of 35°C. Care should be

taken that this temperature is not exceeded.

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 8 of 90
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A\ CAUTION

Notes on Connecting the Power Supply of the Emulator:
® Do not use any power cable other than the one that is included with the product.

® The power cable included with the product has its positive and negative poles color-coded by red and black,
respectively.

@ Pay attention to the polarities of the power supply. If its positive and negative poles are connected in reverse,
the internal circuit may be broken.

® Do not apply any voltages exceeding the product’s rated power supply voltage (5.0V £5%). Extreme voltages
may cause a burn due to abnormal heat or cause the internal circuit to break down.

Cautions to Be Taken for Turning On the Power:
® Turn ON/OFF the power of the emulator and user system as simultaneously as possible.

® Do not leave either the emulator or user system powered on, because of leakage current the internal circuits may
be damaged.

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

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

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

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

Caution to Be Taken for System Malfunctions:
@ |f the emulator malfunctions because of interference like external noise, do the following to remedy the trouble.
(1) Press the RESET button on the emulator upper panel.
(2) If normal operation is not restored after step (1), shut OFF the emulator once and then reactivate it.
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User Registration

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

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

carry out the user registration.

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

Some specific words used in this user’s manual are defined as follows:

Emulator M3028BT2-CPE
This means the compact emulator (this product) for M16C/Tiny Series MCUs.

Emulator system
This means an emulator system built around the M3028BT2-CPE emulator. The M3028BT2-CPE emulator system is
configured with an emulator main unit M3028BT2-CPE, power supply for the emulator, emulator debugger and host machine.

Renesas 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 for 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.
What’s more, it supports version management.

Emulator debugger
This means a software tool which starts up in the integrated development environment High-performance Embedded
Workshop to control the compact emulator for the M16C R8C/Tiny Series.

Firmware

This means a program stored in the flash ROM of the emulator. It analyzes contents of communication with the emulator
debugger and controls the emulator M3028BT2-CPE. This program is downloadable from the emulator debugger to upgrade
the debugger, etc.

Host machine
This means a personal computer used to control the M3028BT2-CPE emulator system.

Target MCU
This means the microcomputer you are going to debug.

User system
This means a user’s application system using the microcomputer to be debugged.

User program
This means a user’s application program to be debugged.

Evaluation MCU
This means a microcomputer mounted on the emulator which is operated in the special mode for the emulator.

#
In this user’s manual, this symbol is used to show active LOW. (e.g. RESET#)
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1. Outline

1. Outline

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

this product.

1.1 Package Components

The M3028BT2-CPE package consists of the following items. When unpacking it, check to see if your M3028BT2-CPE

contains all of these items.

Table 1.1 Package components

Item

Quantity

M3028BT2-CPE compact emulator

1

0OSC-3 (20MHz) oscillator circuit board

OSC-2 oscillator circuit bare board

USB interface cable for connecting host machine and emulator

Power supply cable for compact emulator

Ferrite core for connecting power supply cable

H/W Tool Customer Registration Sheet (English)

H/W Tool Customer Registration Sheet (Japanese)

Repair Request Sheet (English)

Repair Request Sheet (Japanese)

M3028BT2-CPE User’s Manual (this manual)

M3028BT2-CPE User’s Manual (Japanese)

M3028BT2-CPE Release Notes (English)

M3028BT2-CPE Release Notes (Japanese)

CD-ROM « Emulator debugger
M16C R8C Compact Emulator Debugger
 C compiler package M3T-NC30WA (evaluation version)
- C compiler for M16C Series and R8C Family NC30
- Assembler for M16C Series and R8C Family AS30
- Integrated development environment
High-performance Embedded Workshop

T T T e e e e T e P PN T T

* Please keep the M3028BT2-CPE’s packing box and cushion material in your place for reuse at a later time when sending
your product for repair or other purposes. Always use these packing box and cushion material when transporting this

product.
* |f there is any question or doubt about the packaged product, contact your local distributor.

REJ10J1457-0300 Rev.3.00 July 22, 2009 REN ESAS
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1.2 System Configuration
1.2.1 System Configuration
Figure 1.1 shows a configuration of the M3028BT2-CPE system.

(3) Power supply for emulator
(not included) Power supply cable (2) USB interface cable

(5) Power supply
for user system
(not included)

(4) User system

(6) Host machine (1) Compact emulator (7) Package converter board
(not included) M3028BT2-CPE such as M30290T-80FPD

Figure 1.1 System configuration

1)

@)

®3)

(4)

Compact emulator M3028BT2-CPE (this product)
This is a compact emulator for the M16C/Tiny Series with the real-time trace functions (hereafter, emulator). The
M3028BT-EPBM on which an evaluation MCU is mounted can be also purchased separately.

USB interface cable (included)
This is an interface cable for the host machine and the emulator.

Power supply for emulator

This is a power supply for the emulator. Supply 5.0V £5% (DC).

Prepare a power supply which complies with CE marking requirements separately. The power cable is included with this

product.

Note: Be aware that there are some AC adapters whose power supply voltage varies rather widely with its load. You are
recommended to use an AC adapter with a switching power supply or a stabilized power supply.

User system
This is your application system. This emulator can be used without the user system.
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(5) Power supply for the user system
This is a power supply for the user system. As this emulator cannot supply the power to the user system, supply the power
to the user system separately from the emulator.

(6) Host machine
This is a personal computer for controlling the emulator.

(7) Package converter board such as M30290T-80FPD
This is a package converter board for connecting to an MCU foot pattern on the user system. For details, refer to “2.8
Connecting the User System” (page 31).

1.2.2 Names and Functions of each part of the Emulator
Figure 1.2 shows the names of the LEDs on the upper panel of the emulator.

J1: Power connector

J2: USB interface connector

RENESAS POWER USB

50V -~

System status LEDs e — .
LED1: Emulator power (POWER) STATUS —— System reset switch

LED2: Emulator startup (SAFE)
JP2: MCU power supply voltage selection jumper
(factory-setting: 5.0V)

COMPACT EMULATOR

M3028 BT2_CPE JP1: MCU power supply source selection jumper

(factory-setting: INT)

Target status LEDs —— P Power] = [43
LED3: User system power (POWER) E]P CLOCK

LED4: Clock oscillation (CLOCK) =Y RESET TARGET
LED5: MCU RESET (RESET) P RUN STATUS
LEDG6: Program execution (RUN) c e

MADE IN JAPAN

Figure 1.2 Names of the LEDs on the upper panel of the M3028BT2-CPE

(1) System Status LEDs
The system status LEDs indicate the emulator main unit’s operating status etc. Table 1.2 lists the definition of the system status

LEDs.

Table 1.2 Definitions of the system status LEDs

Name Number | Color | Status Meaning
POWER LED1 | Orange | ON | Power is supplied to the emulator.
OFF | Power is not supplied to the emulator.
SAFE LED2 | Green | ON | Emulator system has started normally.
OFF | Emulator system has not started normally.
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(2) Target Status LEDs
The target status LEDs indicate the target MCU’s power supply and operating status.
Table 1.3 lists the definition of each target status LED.

Table 1.3 Definitions of the target status LEDs

Name Number | Color | Status Meaning
POWER LED3 | Orange | ON | Power is supplied to the target MCU.
OFF | Power is not supplied to the target MCU.
CLOCK LED4 | Green | ON | The target MCU internal clock is oscillating.
OFF | The target MCU internal clock is not oscillating.
RESET LED5 Red ON | Target MCU is being reset, or reset signal of the user system is held low.
OFF | Target MCU is not being reset.
RUN LED6 Green ON | User program is being executed.
OFF | User program is not being executed.

(3) System Reset Switch
By pressing the system reset switch, you can initialize the emulator system.
Table 1.4 shows the functions of the system reset switch depending on the state of the emulator.

Table 1.4 Functions of the system reset switch

State of Emulator Function

Initializes the emulator and waits for a command from the
emulator debugger

Stops the user’s program, initializes the emulator, and
waits for a command from the emulator debugger.

IMPORTANT

Notes on a System Reset:
® After pressing the system reset switch, restart the emulator debugger. Otherwise the display of emulator
debugger and the actual value (in the emulator) may not match.
@ \When the emulator debugger does not start up normally even after rebooting, turn off the emulator and then turn
on again.

When the user’s program is halted

When the user’s program is executed

(4) Power Connector (J1)
This is a connector for connecting the power supply to this product. For details, refer to “2.4 Connecting the Power Supply for
the Emulator” (page 23).

(5) USB Cable Connector (J2)
This is a USB cable connector for connecting the host machine to this product. For details, “2.5 Connecting the Host Machine”

(page 24).
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(6) MCU Power Supply Source Selection Jumper (JP1)
This is a jumper switch to select the power supply source to the MCU. For details on this switch, see “2.6.1 MCU Power
Supply Source Selection Jumper/MCU Power Supply Voltage Selection Jumper” (page 25).

(7) MCU Power Supply Voltage Selection Jumper (JP2)

This is a jumper switch to select the power supply voltage of the MCU. This setting is valid when the MCU power supply
source selection jumper is set to INT only. For details on this switch, see “2.6.1 MCU Power Supply Source Selection
Jumper/MCU Power Supply Voltage Selection Jumper” (page 25).
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1.3 Specifications
Table 1.5 lists specifications of the M3028BT2-CPE.

Table 1.5 M3028BT2-CPE specifications

Applicable MCUs
Evaluation MCU

M16C/Tiny Series

M30290FCWP

ROM size: 128KB + 4KB, RAM size: 12KB

Single-chip mode

Power voltage at 4.2 to 5.5V: 24MHz (for 24MHz: when using PLL)
Power voltage at 3.0 to 5.5V: 20MHz

Power voltage at 2.7 to 5.5V: 10MHz

Usable mode
Maximum operating frequency

Applicable power supply User system connected 2.7t0 5.5V

(JP1=EXT)

User system not connected 3.3Vor5.0Vv

(JP1=INT) (supplied from the emulator, set by JP2)
Basic debugging functions - Download

- Software break (max. 64 points)
- Program execution/stop (allows free-run execution supporting software breaks)
- Memory reference/setting (reference/setting C-variables, run-time execution)
- Register reference/setting
- Disassemble display
- C-level debugging, etc.
Real-time trace function - 64K-cycle bus information recordable
(20-bit address, 16-bit data, 12-bit MCU status)
- 5 trace modes supported (Break/Before/About/After/Full)
- Can be recorded ON/OFF by events
Real-time RAM monitor function - 1,024 bytes (256 bytes x4)
- Data/last access result

Hardware break function

2 points (Address match, bus match, max. 255 pass counts) ™

Execution time measurement function

Time between program start and stop

Connection to user system
(see “2.8 Connecting the User System”
on page 31)

For 42-pin 0.8mm pitch SSOP (PRSP0042GA-B , Previous code: 42P2R-E)
M30263T-42SSB (included with the M3028BT2-CPE-1)

For 48-pin 0.5mm pitch LQFP (PLQP0048KB-A, Previous code: 48P6Q-A):
M30260T-48FPD (included with the M3028BT2-CPE-2)

For 64-pin 0.5mm pitch LQFP (PLQP0064KB-A, Previous code: 64P6Q-A):
M30291T-64FPD (included with the M3028BT2-CPE-3)

For 80-pin 0.5mm pitch LQFP (PLQPO080KB-A, Previous code: 80P6Q-A):
M30290T-80FPD (included with the M3028BT2-CPE-4)

For 85-pin 0.65mm pitch TFLGA (PTLG0085JB-A, Previous code: 85F0G):
M30280T-85LGF (included with the M3028BT2-CPE-5)

Power supply for emulator

DC 5.0V +5 %/(2A) externally supplied (Prepare a power supply which complies
with CE marking requirements separately.)

Host machine interface

USB (USB 1.1 full-speed ", mini-B standard connector)

*1 The hardware break function and trace point settings of the realtime trace function cannot be used at the same time.
*2 Available to connect the host machine that supports USB 2.0. With the USB interface, not all hardware (such as host
machine, USB devices, USB hub) combination will work and guaranteed.

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 19 of 90



M3028BT2-CPE User’'s Manual 1. Outline

1.4 Operating Environment
Be sure to use this emulator with the operating environmental of the emulator and host machine listed in Tables 1.6 and 1.7.

Table 1.6 Operating environmental conditions

Item Description
Operating temperature 5 to 35°C (no dew)
Storage temperature -10 to 60°C (no dew)

Table 1.7 Operating environment of the host machine

Item Description
Host machine IBM PC/AT compatibles
0s Windows® XP, Windows® 2000 ™
CPU Pentium I11 600MHz or more recommended
Host machine interface USB 1.1 full-speed
Memory 128MB or more recommended
Pointing device such as mouse Mouse or any other pointing device usable with the above OS that can be
connected to the main body of the host machine.
CD drive Needed to install the emulator debugger or refer to the user’s manual

*1  Windows is either a registered trademark or trademark of Microsoft Corporation in the United States and other countries.
*2 Available to connect the host machine that supports USB 2.0. With the USB interface, not all hardware (such as host
machine, USB devices, USB hub) combination will work and guaranteed.
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2. Setup

This chapter describes the preparation for using this product, 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 Figure 2.1. For details, refer to each section hereafter. And, when the
emulator does not start up normally, refer to “5. Troubleshooting” (page 82).

Check the package components. Refer to “1.1 Package Components (page 14).
1
User registration Refer to “User Registration” (page 12).
1
Install the included software, etc. Install it from the included CD-ROM.
l

Set the MCU power voltage

selection jumper (JP2). Select a power voltage supplied to the target MCU.

1

. Connect the USB interface cable to the USB interface connector

h B f le. .
Connect the USB interface cable (J2) of the emulator and the USB port of the host machine.

1

Connect a power supply to the power connector (J1). Power supply

Connect the power supply for the emulator. should be 5.0V 5% 2 A.
|
Connect the user system. Connect the user system as occasion demands.

1

. Turn on the power to the emulator and the user system as

Turning on the power supply. . .
simultaneously as possible.

1

Check that the system status LED, and POWER and RESET of
Check the LED display of the emulator. target status LED are lighting. When the user system is not
connected, the POWER of target status LED does not light up.

1
Start up the emulator debugger. Start up the emulator debugger.
l
Set the operating environment Set the INIT dialog box and MCU Setting dialog box of the
of the emulator debugger. emulator debugger.
1

Debug a program with various functions of

For how to use the emulator debugger, refer to the online manual.
the emulator debugger.

Figure 2.1 Flowchart of starting up the emulator
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2.2 Installing the Included Software
If the OS used in your host machine is Windows XP or 2000, this installation must be executed by a user with administrator
rights. Be aware that users without administrator rights cannot complete the installation.

Install the software as instructed by the displayed messages by inserting the included CD into the CD-ROM drive.

In process of installation, “user information” dialog box to enter the user information (contractor, section, contact address, and
host machine) will open. The supplied information will be turned into a format by user registration will be provided by e-mail.

2.3 Attaching the Ferrite Core

Attach the ferrite core included with this product close to the DC plug of the power cable. Without the ferrite core it may cause
interference.

The power cable should be wound around the ferrite core as shown in the figure, and close the ferrite core until it clicks.

] T
|

Figure 2.2 Attaching the ferrite core
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2.4 Connecting the Power Supply for the Emulator
Connect the power supply for the emulator to the power connector (J1). The specification of the power supply for the emulator

is listed in Table 2.1.

Table 2.1 Specification of power supply of the emulator
| Power supply voltage | DC 5.0V+5%/2A |

Figures 2.3 and 2.4 show the specifications of the power connector (J1) and an applicable plug, respectively.

Electrode (+) Electrode (-) . "
@ 1.7mm(Inside diameter)

@ /
:CI:D] $4.75mm
UM

=)

Figure 2.3 Power connector specifications Figure 2.4 Applicable plug specifications

A\ CAUTION

Notes on Connecting a Power Supply of the Emulator:
® The power cable included in this product package is colored red (+) and black (-).
® Be careful about the polarity of the power supply. Connecting to the wrong electrode could destroy internal
circuits.
® Do not apply a voltage exceeding the specified voltage of the product (5.0V +5%), because it may cause burn
injuries and the failure of internal circuits.
® Use the power supply which complies with CE marking requirements.
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2.5 Connecting the Host Machine
Connect the emulator and the host machine with the USB interface cable.
Connect the USB interface cable (included) to the USB interface connector (J2) and the USB port of the host machine (see

Figure 2.5).
£
-
v

RENESAS POWER USB

POWER  SYSTEM 5.0V

SAFE STATUS

To emulator power supply

T To host machine
q

Iil
Connect the USB interface cable to
Connect the power cable to connector J1. ¢ connector J2.

COMPACT EMULATOR

M3028BT2-CPE

TARGET

STATUS
' ce

MADE IN JAPAN

Figure 2.5 Connecting the emulator system
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2.6 Turning ON the Power

2.6.1 MCU Power Supply Source Selection Jumper/MCU Power Supply Voltage Selection Jumper

Set the MCU power supply source selection jumper and the MCU power supply voltage selection jumper of the emulator
according to conditions of use.

RENESAS POWER USB

POWER
SYSTEM
SAFE STATUS

JP2

o [oXe]

EXT 33V 5.0V

COMPACT EMULATOR

M3028BT2-CPE

JP1

[0 O]o

-
4

JP1: MCU power supply source
selection jumper
(factory setting: INT)
o] JP2: MCU power voltage selection
104 jumper
TARGET é (factory setting: 5.0V)

STATUS c €

MADE IN JAPAN

Figure 2.6 Jumper switch locations

These are the jumper switches to select power supply to the MCU and its power voltage. As shown in Table 2.2 below, set the

switch according to the connection to the user system.

Table 2.2 Setting jumper switches
MCU power supply MCU power supply

Connection to

the user svstem source selection voltage selection Description
y jumper (JP1) jumper (JP2)
33V Supplied from the emulator. The MCU operating
' voltage is 3.3V.
Not connected INT - -
5.0V Supplied from the emulator. The MCU operating

voltage is 5.0V.

Supplied from the user system. This emulator
Connected EXT Invalid consumes max. 500mA of electrical current from the
user system.

A\ CAUTION

Note on Jumper Switch Settings:
® Always shut OFF the emulator before changing the setting of the jumper switches, and connecting the cable.
Otherwise the internal circuit may cause a break.
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2.6.2 Checking Connections of the Emulator System
Before turning the power ON, check the connection of the interface cable to the host machine, emulator, and user system.

2.6.3 Power Supply to the User System

This emulator cannot supply the power to the user system. Therefore design your system so that the user system is powered
separately. This product consumes max. 500mA of electrical current from the user system. Please consider the capacity of the
power supply of the user system.

The voltage of the user system should be 2.7V < VCC < 5.5V. Do not change the voltage of the user system after turning on
the power.

2.6.4 Turning ON/OFF the Power

Turn ON/OFF the power of the emulator and user system as simultaneously as possible.

Do not leave either the emulator or user system powered on, because of leakage current the internal circuits may be damaged.
When turning ON the power again after shutting OFF the power, wait for about 10 seconds.
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2.6.5 LED Display When the Emulator Starts Up Normally
After the emulator starts up, check the status of the LEDs to see whether the emulator operation is enabled or not. Figure 2.7
shows the positions of the emulator status LEDs.

@— RENESAS POWER USB
LEDlG POWER 5.0V e

POWE SYSTEM

System status LEDs " SAFE STATUS oG

14
as|
=0
a 7
COMPACT EMULATOR

M3028BT2-CPE

Target status LEDs TARGET

STATUS c e

MADE IN JAPAN

Figure 2.7 Positions of the system status LEDs and target status LEDs

(1) System status LEDs
Check that the LED1 and LED?2 of the system status LEDs are lit immediately after the power is activated. If it is not lit, shut
off the emulator and check the power supply for the emulator is properly connected.

(2) Target status LEDs

Target status LEDs light as shown in Figure 2.8 when the user system is not connected and as shown in Figure 2.9 when a user
system is connected.

When the target status LEDs do not display as shown in Figures 2.8 and 2.9, refer to “5. Troubleshooting” (page 82).

When the user system NOT connected:
The POWER LED does not light.
POWER LED3 POWER- LED3

CLOCK- LED4 ]I: CLOCKl:I LED4

|:| : ON RESETl:I LEDS RESET- LED5

After turning the power ON. After starting up the emulator debugger.

Figure 2.8 Target status LEDs display when the emulator starts up normally (when user system not connected)
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When the user system connected: ‘
If the POWER LED does not light,
shut off the system and check the POWER LED3 POWER I:I LED3

setting of the jumper switches and
check if the power is properl
he user system. cock llll 1ep4

CLOCK LED4
supplied to the user system. I:I
RESET[ | LEDS ll: RESET ] veps

:ON
N RUN [ Leos RuN | Leos

. OFF

After turning the power ON. After starting up the emulator debugger.

Figure 2.9 Target status LEDs display when the emulator starts up normally (when user system connected)

IMPORTANT

Note on the Target Status CLOCK LED:
® |f the LED is not turned on, check the following.
- After the emulator debugger is started up (after the Init dialog box settings are completed):
Make sure that the oscillator selected in the Init dialog box is oscillating normally.
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2.7 Self-check
2.7.1 Self-check Procedure
The self-check is a function to check the memory etc. mounted in the emulator. To run the self-check of the emulator, do so as

explained here below. While the self-check is in progress, the LEDs will change as shown in Figure 2.10.

(1) If the user system is connected, disconnect it.

(2) Set the switches as the factory-settings to execute the self-check (see Table 2.3).

(3) Within 2 seconds of activating power to the emulator, press the system reset switch on the emulator upper panel.
(4) Check the SAFE LED starts flashing and then press the system reset switch again.

(5) The self-check will start. If the normal result is displayed in about 10 seconds, the self-check terminated normally.

Table 2.3 Switch settings for the self-check

Switch Setting
MCU power supply source selection jumper (JP1) INT
MCU power supply voltage selection jumper (JP2) 5V
RESET o I
POWER CLOCK RESET RUN POWER SAFE [ o @ \:)vrlézlsn tieserggre\;j:v\(’)iftcahc.uvatlng power,
o [e]
LED3 LED4 LEDS LED6 LED1 LED2
Y
RESET
POWER CLOCK RESET RUN POWER SA‘FE‘ ) © (2) Check that the SAFE LED starts blinking,
- - - - D Jz]f then press the system reset switch again.
LED3  LED4  LEDS  LED6 LEDL ' 'eD2 o
l Self-check starts.
POWER CLOCK RESET RUN POWER SAFE
B O M Y I B I A (3) Target status LEDs start blinking at random intervals.
7\\\77\\\77\\\77\\\7 7\\\7
LED3 LED4 LEDS LED6 LED1 LED2

It takes 10 seconds at XIN=20MHz.

Blinking OFF
SAFE LED status
ON
Normal Error
POWER CLOCK RESET RUN POWER SAFE POWER CLOCK RESET RUN POWER SAFE
[ [ [ [
LR L .
LED3 LED4 LED5 LED6 LED1 LED2 LeD3 LED4 LEDS LEn6 Lo LD
SAFE LED is turned off and one or more target status LEDs

start blinking according to the error type.

LED display
[
ON Blinking OFF

Figure 2.10 Self-check procedure
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2.7.2 If an Error is Detected in the Self-check
Table 2.4 lists how to remedy the troubles if the target status LED display is abnormal in the self-check. When an error is
detected, shut off the emulator and the user system and follow the steps in the Table 2.4.

Table 2.4 Error LED display in the self-check and how to remedy it

LED display
:D - Problem & Remedy
Blinking OFF
POWER | CLOCK RESET RUN
[ [ [ [ The emulator system is not working properly.
—— - Check that power is supplied to the emulator.
Bl B | B [ | - Theemulator may be damaged. Contact your local distributor.
BN B [ - | Em |Aclockisnotsupplied to the emulator.
L . - Check that the oscillator circuit board (OSC-3) is attached.
Il W -
. The power is not supplied to the MCU.
Bl ([ " BN | Bl |- Check that the power supply cable is connected properly.
- Check of jumper switch settings (see Table 2.3).
The block 0 area (address FFO00h--FFFFFh) may be rewritten when debugging in the
e _r—- | CPU rewrite mode.
. D . 7D - Within 2 seconds of activating power to the emulator, press the system reset switch to
restart the emulator debugger. The firmware will be redownloaded.
BN [ | )-| mm |Theemulator system is not working properly.
- - ——— - The emulator may be damaged. Contact your local distributor.
I EanE EE
SEEEN NN e
SHEEE BN  EEEE
M L)) m
| m | Ol
) mE | e
SN EE
S
o A O O e e

IMPORTANT

Notes on the Self-check:
® Be sure to disconnect the user system before executing the self-check.
Use the preinstalled oscillator circuit board OSC-3 (20MHz) to execute the self-check.
@ |f the self-check does not result normally (excluding target status errors), the emulator may be damaged. Then,
contact your local distributor.
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2.8 Connecting the User System
Figure 2.11 shows the connection of the M3028BT2-CPE and the user system.

Compact emulator
M3028BT2-CPE

42-pin 48-pin 64-pin 80-pin 85-pin
0.8mm pitch 0.5mm pitch 0.5mm pitch 0.5mm pitch i
SSOP  |M30263T-42SSB LQFP  |M30260T-48FPD LOFP M30291T-64FPD LOFp | |M30290T-80FPD 05??332“0" M30280T-85LGF

i
) b vo-cupe t | ~ #
_ xay*2) v, (x4)*3, ! } 3 o) v
YQPACK048SD *2 @ YQPACK064SD *3 @ YQPACKO080SD *4 @ CSSOCKETO085B1007RE0L *5 &,

Socket frame (x2) *1 h

M3T-SSOP42B-450 *1 _~ - L & L H v
NQPACK048SD *2 @ NQPACK064SD-ND *3 @ NQPACKO080SD-ND *4 @
@ No. Al pin
Socket *1 . @ No. 1 pin

*1: These products are included with the M30263T-42SSB package.
*2: These products are included with the M30260T-48FPD package.
*3: These products are included with the M30291T-64FPD package.
*4: These products are included with the M30290T-80FPD package.
*5: These products are included with the M30280T-85LGF package.

Figure 2.11 Connection of the M3028BT2-CPE and user system

A\ CAUTION

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

* NQPACK, YQPACK, YQSOCKET, YQ-GUIDE, HQPACK, TQPACK, TQSOCKET, CSSOCKET and CSPLUG/W are
trademarks of Tokyo Eletech Corporation.
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2.8.1 Connecting to a 42-pin 0.8mm pitch Foot Pattern
Here following is a procedure of connecting to a 42-pin 0.8mm pitch foot pattern on the user system using the M30263T-
42SSB (included with the M3028BT2-CPE-1). For details on the M30263T-42SSB, refer to its user's manual.

(1) Mount the socket included with the M30263T-42SSB to the user system.

(2) Attach the M3T-SSOP42B-450 included with the M30263T-42SSB and the socket frame to the socket.
(3) Attach the J1 and J2 of the M30290T-PTCB to the J3 and J4 of the M3028BT2-CPE.

(4) Attach the M30263T-42SSB to the M3T-SSOP42B-450.

M30263T-42SSB

Socket frame *

MCU with on-chip
Socket frame * l flash memory, etc.

M3T-SSOP42B-450 *% .
l(z) /

42-pin 0.8mm pitch
(42P2R-E) foot pattern

®: No. 1pin
*: These products are included with the M30263T-42SSB pakcage.

Figure 2.12 Connecting to a 42-pin 0.8mm pitch foot pattern

A\ CAUTION

Notes 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.

IMPORTANT

Note on Connectors of the Converter board:
® The connectors of the M3028BT2-CPE and M30290T-PTCB are guaranteed for only 50 insertion/removal
iterations.
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2.8.2 Connecting to a 48-pin 0.5mm pitch Foot Pattern

Here following is a procedure of connecting to a 48-pin 0.5mm pitch foot pattern on the user system using the M30260T-
48FPD (included with the M3028BT2-CPE-2). For details on the M30260T-48FPD, refer to its user's manual.

(1) Mount the NQPACKO048SD included with the M30260T-48FPD to the user system.

(2) Attach the YQPACKO048SD included with the M30260T-48FPD to the NQPACKO048SD and secure it with the YQ-
GUIDE's.

(3) Attach the J1 and J2 of the M30290T-PTCB to the J3 and J4 of the M3028BT2-CPE.

(4) Attach the M30260T-48FPD to the YQPACKO048SD.

M3028BT2-CPE
M30260T-48FPD

i 4) HQPACK048SD
(not included)

B O

YQ-GUIDE (x4) * } ! N
¢ ¢ MCU with on-chip

i flash memory, etc.
YQPACKO048SD * % ﬁ
o
NQPACKO048SD * _~ ®.
iﬂ)
WO.Smm pitch
(48P6Q-A) foot pattern

@ No. 1 pin
*: These products are included with the M30260T-48FPD package.

Figure 2.13 Connecting to a 48-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.

IMPORTANT

Notes on Connectors of the Converter board:
® The connectors of the M3028BT2-CPE and M30290T-PTCB are guaranteed for only 50 insertion/removal
iterations.
@ Between the M30260T-48FPD and YQPACKO048SD are guaranteed for only 100 insertion/removal iterations.
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2.8.3 Connecting to a 64-pin 0.5mm pitch Foot Pattern
Here following is a procedure of connecting to a 64-pin 0.5mm pitch foot pattern on the user system using the M30291T-
64FPD (included with the M3028BT2-CPE-3). For details on the M30291T-64FPD, refer to its user's manual.

(1) Mount the NQPACKO064SD-ND included with the M30291T-64FPD to the user system.

(2) Attach the YQPACKO064SD included with the M30291T-64FPD to the NQPACK064SD-ND and secure it with the YQ-
GUIDE's.

(3) Attach the J1 and J2 of the M30290T-PTCB to the J3 and J4 of the M3028BT2-CPE.

(4) Attach the M30291T-64FPD to the YQPACKO064SD.

M30291T-64FPD

HQPACKO064SD
(not incluede)

MCU with on-chip
flash memory, etc.

NQPACK064SD-ND * /@f
1)

P
>~ 64-pin 0.5mm pitch
(64P6Q-A) foot pattern
@ No. 1 pin
*: These products are included with the M30291T-64FPD package.

Figure 2.14 Connecting to a 64-pin 0.5mm pitch foot pattern

A\ CAUTION

Notes 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.

IMPORTANT

Notes on Connectors of the Converter board:
® The connectors of the M3028BT2-CPE and M30290T-PTCB are guaranteed for only 50 insertion/removal
iterations.
@ Between the M30291T-64FPD and YQPACKO064SD are guaranteed for only 100 insertion/removal iterations.

REJ10J1457-0300 Rev.3.00 July 22, 2009 REN ESAS Page 34 of 90



M3028BT2-CPE User’'s Manual 2. Setup

2.8.4 Connecting to an 80-pin 0.5mm pitch Foot Pattern
Here following is a procedure of connecting to an 80-pin 0.5mm pitch foot pattern on the user system using the M30290T-
80FPD (included with the M3028BT2-CPE-4). For details on the M30290T-80FPD, refer to its user's manual.

(1) Mount the NQPACKO080SD-ND included with the M30290T-80FPD to the user system.

(2) Attach the YQPACKO080SD included with the M30290T-80FPD to the NQPACKO080SD-ND and secure it with the YQ-
GUIDE's.

(3) Attach the J1 and J2 of the M30290T-PTCB to the J3 and J4 of the M3028BT2-CPE.

(4) Attach the M30290T-80FPD to the YQPACKO080SD.

M30290T-80FPD

HQPACKO080SD
(not included)

MCU with on-chip
flash memory, etc.

P
w 0.5mm pitch
(80P6Q-A) foot pattern

@ No. 1 pin
*: These products are included with the M30290T-80FPD package.

Figure 2.15 Connecting to an 80-pin 0.5mm pitch foot pattern

A\ CAUTION

Notes 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.

IMPORTANT

Notes on Connectors of the Converter board:
® The connectors of the M3028BT2-CPE and M30290T-PTCB are guaranteed for only 50 insertion/removal
iterations.
@ Between the M30290T-80FPD and YQPACKO080SD are guaranteed for only 100 insertion/removal iterations.
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2.8.5 Connecting to an 85-pin 0.65mm pitch Foot Pattern
Here following is a procedure of connecting to an 85-pin 0.65mm pitch foot pattern on the user system using the M30280T-
85LGF (included with the M3028BT2-CPE-5). For details on the M30280T-85LGF, refer to its user's manual.

(1) Mount the CSSOCKET085B1007REO01 included with the M30280T-85LGF to the user system.
(2) Attach the J1 and J2 of the M30290T-PTCB to the J3 and J4 of the M3028BT2-CPE.
(3) Attach the M30280T-85LGF to the CSSOCKET085B1007REO1.

On-board evaluation with actual MCUs.

Connecting tools g g

g

I
Top cover (*)
¢ﬂ

LSPACK

(not included)

I
M30280T-85LGF ]| Spacer ()

M30290T-PTCB

’ i

< @)
CSSOCKET085B1007REO1
*
O LSPACKO085B1007REQL( *)

These corners are not round.w — )

85-pin 0.65mm pitch * : These three products are available in one package.
(PTLG0085JB-A) foot pattern
@ ]

<
<

@J/ No. Al pin

User system

@ No. Al pin
*: This product is included with the M30280T-85LGF package.

Figure 2.16 Connecting to an 85-pin 0.65mm 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.

IMPORTANT

Note on Connectors of the Converter board:
® The connectors of the M3028BT2-CPE and M30290T-PTCB are guaranteed for only 50 insertion/removal

iterations.
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2.9 Changing Settings
2.9.1 MCU Power Supply Source Selection Jumper/MCU Power Supply Voltage Selection Jumper
These are the jumper switches to select power supply to the MCU and its power voltage. As shown in Table 2.5 below, set the

switch according to the connection to the user system.

Table 2.5 Setting jumper switches

Connection to
the user system

MCU power supply
source selection

MCU power supply
voltage selection

Description

jumper (JP1) jumper (JP2)
33V Supplied from the emulator. The MCU operating
Not connected INT voltag_e 533 V. -
Supplied from the emulator. The MCU operating
50V -
voltage is 5.0 V.
Supplied from the user system. This emulator
Connected EXT Invalid consumes max. 500mA of electrical current from

the user system.

A\ CAUTION

Note on Setting Jumper Switches:

0

® Always shut OFF the emulator before changing the setting of the jumper switches, and connecting the cable.
Otherwise the internal circuit may cause a break.
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2.9.2 Selecting Clock Supply
You can choose a clock supplied to the evaluation MCU by the Emulator tab in the Init dialog box of the emulator debugger.

Table 2.6 shows the clocks and their initial settings.

Table 2.6 Clock supply to the MCU

Clock Emulator debugger display Description Initial setting
. Internal Internal oscillator circuit board (OSC-3 or OSC-2) Yes
Main (X;n-Xour) - .
External Oscillator circuit on the user system -
Sub (Xem-Xcour) Internal Internal oscillator circuit (32.768kHz) -
CINTZRCOUT External Oscillator circuit on the user system Yes

(1) Using an Internal Oscillator Circuit Board

1. Kinds of Oscillator Boards
The M3028BT2-CPE comes with an oscillator circuit board OSC-3 (20MHz). And an oscillator circuit bare board OSC-2 is

included with this product. If you use an internal oscillator circuit board of the emulator as a main clock, choose "Internal™ in
the emulator debugger after replacing oscillator circuit boards to change a clock supplied to an MCU.
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2. Replacing Oscillator Circuit Boards
Figure 2.17 shows how to replace the oscillator circuit boards.

POWER USB

. The oscillator circuit board of the emulator is in the lower right
M3028BT2-CPE .

corner of the board.

Oscillator circuit board

TARGET

STATUS
! q3

MADE IN JAPAN

Unscrew the screw securing the oscillator circuit board.

Lift off the oscillator circuit board.

Attach the oscillator circuit board for replacement to the
connector of the emulator.

Secure it with the screw.

Figure 2.17 Replacing oscillator circuit boards

A\ CAUTION

Note on Replacing the Oscillator Circuit Board:
® \When replacing the oscillator circuit boards, be sure to shut OFF the power supply. Otherwise the internal
circuit may cause a break.
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3. Using the Internal Oscillator Circuit Bare Board

To use this product at a frequency you like, build a desired oscillator circuit on the included OSC-2 oscillator circuit bare board.
Figure 2.18 shows an external view of the OSC-2 oscillator circuit bare board and the connector pin locations. Figure 2.19
shows the circuitry of the oscillator circuit bare board OSC-2. Use the number of oscillator circuits recommended by the

oscillator manufacturer.

J1-4: GND

J1-2: GND
J1-1: VCC

J1-3: Oscillation output

*X1:5.08mm pitch 2-pin oscillator
X2:2.54mm pitch 2-pin oscillator
X3: 2.54mm pitch 3-pin oscillator

IC1 IC1
11D 10 9 {>C 8 CLK 113
—AAA
1 2 Vce
' x2® SR [0S T 1. <3 J1
1111 3 4
I IDI °—D°—5 C3 IC1
D 5 D ~ 6 (‘ 7
c2 -EIH o1 *o—<] J1-2
— x3* — 13 12 GND
1c1 <] J1-4
7T T TIT GND

IC1: Inverter (Unbuffer)

Figure 2.19 Circuits of the oscillator circuit bare board OSC-2
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(2) Using an Oscillator Circuit on the User System
To operate this product with an external clock, construct an oscillator circuit as shown in Figure 2.20 in the user system and

input the oscillator output at 50% duty (within the operating range of the evaluation MCU) into pin X;y. And pin Xgyut should
be open. Choose "External™ in the emulator debugger to use this clock.

Evaluation MCU

Xin Xour
Open
Oscillator
Oscillation output circuit

Figure 2.20 External oscillator circuit

Make note that in the oscillator circuit shown in Figure 2.21 where a resonator is connected between pins X,y and Xouyr,
oscillation does not occur because a converter board and other devices are used between the evaluation MCU and the user
system. It is same for sub-clock oscillator circuits (X¢iny and Xcout)-

Evaluation MCU

Xin Xout

Figure 2.21 Circuit in which oscillation does not occur

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 41 of 90



M3028BT2-CPE User’'s Manual 2. Setup

2.9.3 A/D Conversion Bypass Capacitors

There is a foot pattern on the M3028BT-EPBM board for mounting bypass capacitors for an A/D conversion circuit near the
MCU. Mount suitable bypass capacitors as occasion demands. Figure 2.22 shows where they are installed and the
configuration of this product.

Component side of the M3028BT-EPBM

aocce

IC1 g 102 g IC3 g IC4 O
(JII0T} Sy S [ 3 [

OO (oo 0o oo
0oooog

memememe
mmmmmm

IcB R3O0 CIORM [ 2 |

ic7

€5
g gD Qo (NI 5y (OO \e 2 (TN ,{ENER;:.D OIoRTS
i ° | | IS
é L (D OO\ o 200 &
O ADE IN JAPAN M30290T-EPBM REV.C Y, @

AVCC-AVSS bypass capacitor
Avss—| |—Avcc
o
VREF-AVSS bypass capacitor
AVSS—] }—VREF
[0 Oc2

Figure 2.22 Foot pattern for A/D conversion bypass capacitors and the configuration of this product

IMPORTANT

Note on the A/D Converter Function:
® Because a package converter board and other devices are used between the evaluation MCU and the user
system, the A/D converter operates differently from that of an actual MCU. Make the final evaluation of the
A/D converter with an actual MCU.
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3. Usage (How to Use the Emulator Debugger)

This chapter describes how to start up the emulator debugger and how to use the major windows.

3.1 Starting Up the Emulator Debugger
When debugging the completed programs, switch the session. The session can be changed by the drop down list of the tool bar
shown below.

You will have as many sessions created as the number of targets you selected when creating a project, so select the session that
corresponds to the target to be connected from the drop-down list. To connect to the M16C/Tiny Compact Emulator, select
“SessionM16C_R8C_Compact_Emulator”
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3.2 Init Dialog Box

The Init dialog box is used to set the items that need to be set when the emulator debugger starts up. The contents set in this
dialog box remain effective the next time you start the debugger.

(1) MCU tab

1. Specifying the MCU file

mpact Emulatar) Specifying the MCU file

MC U | Debuegeging Information I Emulator I Script I L Click the “Refer...” button.

A file selection dialog box will be displayed, so select the
MG LE Refer.. |‘

MCU file corresponding to the target MCU.
- The MCU file contains the information specific to the

target MCU.

- The MCU file you have selected is displayed in the MCU
[ Zelf Check section of the MCU tab.

Serial Mo |2-M30288-4HI0001 =

Debue COption
[¥ Enable the Address Match Interrupt Break Function.
[~ Debue the program uzing the GPU Pewrite Mode,
[ Enable the Trace Point Function.

Cancel Helo | Serial No.
Shows the currently connected emulators in list form. Select
the serial No. of the emulator you want to be connected.

[T Do not show this dialog box again.

2. Using or not using the address match break function

Using or not using the address match break

mpact Emulatord -
function
MGL | Debugging Information | Emulator I Script I .
Specify whether or not to use the address match break
MCL: M16C29.meu Reter.. | function.
- To use the address match break function (default), select
,// the check box. In this case, the address match interrupt is
Serialiiie |2-M3028B-4HI0001 =] used by the emulator, and cannot be used in the user
[~ Self Check program.
: - When not using the address match break function,
Debue Optio
v #able the Address Match Interrupt Break Function. deselect the check box (check mark cleared). In this case,
[™ Debue the program using the GPU Rewrite Mode. the address match interrupt can be used in the user
[ Enable the Trace Point Function. . program.
i Cancel Helo
[ D6 bt sk A diatoe bo aisai This option can be selected or deselected only when you are

starting up the emulator debugger.
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3. Using or not using the CPU rewrite mode

mpact Emulator

MCL I Debueeing Information I Emulator I Script I

ML M16C29.meu

Reter.. |

Serial Mo 2-M3028B-4Hi0001 =]

[ Belf Check

Debue Option
¥ Enabl ddress Match Interrupt Break Function.
[~ “Bebue the proeram using the GPL Rewrite Mode.

[~ Enable the Trace Paint Function.

Using or not using CPU rewrite mode
Specify whether or not to debug in CPU rewrite mode. To

debug the user system that uses CPU rewrite mode, check
this box. This option can be selected or deselected only
when you are starting up the emulator debugger.

Notes:

When debugging in CPU rewrite mode is enabled, the
following functions cannot be used:

- Software breakpoint setting in the internal ROM area

- Execution of COME in the internal ROM area

Cancel Help

[~ Do not show this dialoe box aeain,

4. Using or not using the trace point function

Ihit (MGG RBC Compact Emulatar?

rcU I Debueging Information | Emulator I Script I

MCLE M16C29.meu

Feter.. |

Serial Mo 2-M3028B-4HI0001 =]

[ Self Check

Debue Cption
¥ Enable the
[~ Deb

[~ “Enable the Trace Point Function.

fecz Match Interrupt Break Function.
e program uzing the GPU Rewrite Mode,

Using or not using the trace point function

The emulator has two-point events, which are shared by the
trace function and the hardware break function. Specify
whether or not to use the trace point function.

- When not using the trace point function (default),
deselect the check box. In this case, the events are used
for the hardware break function.

- To use the trace point function, check this box.

In this case, the events are used for the trace point

function. The hardware break function is disabled.

[~ Do not show this dialog boe: again.

REJ10J1457-0300 Rev.3.00 July 22, 2009

RENESAS

Page 45 of 90



M3028BT2-CPE User’'s Manual

3. Usage (How to Use the Emulator Debugger)

5. Executing the self-check

mpact Emulator

MCL I Debueeing Information I Emulator I Script I

ML M16C29.meu

Reter.. |

Serial Mo: 2-M3028B-4HI10001

=

[ “Zelf Check

Debue Option
¥ Enable the Address Match Interrupt Break Function.
[~ Debue the proeram using the GPL Rewrite Mode.
[~ Enable the Trace Paint Function.

Cancel

Help

[~ Do not show this dialoe box aeain,

(2) Debugging Information tab

1. Specifying the compiler used and the object format

Executing the self-check

Enable this function when you want the emulator to be self-

checked at startup. Be sure to select the check box only

when you want the emulator to be self-checked at startup.

This function may be enabled in the following cases:

- When you are using the emulator you have just
purchased

- When you successfully download the firmware, but fail
to start up the emulator

- When you want to confirm whether the emulator is
operating normally because, for example, the MCU runs
out of control or something is wrong with the trace
results

This function can be enabled only when you are starting up
the emulator debugger.

BC Compact Emulator?

Init (M16C

mMcU ' Debueeing Information i Emulator i Script I

Specifying the compiler used and the object

format

Displays the compiler used and its object format.

Please specify the compiler used and its format in the dialog
opened by menu [Debug]->[Debug settings...].

Campiler: |f-'C»E::}'-"l-'.‘l.'i-l:_'-E'.'.'-
Object Format:  [IEEE-695 2|
[~ Demand

Cancel

Help

I Do nat show this dialog box again,

Specifying the method for storing debug
information

There are two methods for storing debug information: on-
memory method and an on-demand method.

When selecting the on demand method, check the [On

Demand] check box.

- On Memory
Debugging information is stored in the internal memory
of your computer. This method is suitable when the load
module (user program) size is small.

- On Demand
Debugging information is stored in a reusable temporary
file on the hard disk of your computer.
Because the stored debugging information is reused, the
next time you download the same load module it can be
downloaded at high speed. This method is suitable when
the load module (user program) size is large.
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(3) Emulator tab

1. Specifying the target clock

mpact Emylaten Specifying the target clock
Specify the clock sources supplied to the MCU (main clock
MCL | Debueeing Information | Emulator I Script I pecify PP (
and sub clock). Select the appropriate clock sources
Clock. according to the clock used by your target MCU.
Main: Iy " External
< - Internal
Sube ~ Thterhal v Ewternal Emulator’s internal clock
- External
User system clock
The option you have specified here remains effective the
next time you start up.
e Cancel Help
[~ Do not show this dialog box again.

(4) Script tab

1. Automatically executing a script command

Automatically executing a script command
To automatically execute a script command when starting

mpact Emulator?

MU | Debuzeing Iformation | Emulator | Script | up the debugger, click the “Refer...” button and specify the
| +—1 script file to be executed.

it Files | Refer.. |
Clicking the “Refer...” button brings up a file selection

dialog box. The script file you have selected is displayed in

the Init File: section of the dialog box shown here. If you do
not want to automatically execute a script command, delete
the character string displayed in the Init File: section of the
dialog box.

What you specify here is reflected at only startup. If you

specify back again in the Init dialog box after startup,

whatever you specified has no effect. (Be sure to restart the
R Cancel Help you sp (

emulator debugger.)

[~ Do not show this dialog box again.

When you have finished the settings (1) to (4) above, click OK.
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3.3 MCU Setting Dialog Box
The MCU Setting dialog box is used to set the user system information. It is displayed after you closed the Init dialog box.

(1) MCU tab

1. Specifying the processor mode

Specifying the processor mode

MCU | Flash Glear | Select the appropriate processor mode that suits your
~MCGU Setting -MGU Status — system. For this product, you can specify only the following
MGL:  M16C/28 GG S processor mode:
Processor Mode: Single-Chip Mode mimim Il i i
_ - D " - Single-Chip Mode
: g-bit ¥
External Data Bus 'u'u'ldfh Clves NG
Memory Space Expansion: Mormal Mode & BYTE 10
|l e e =
I';%O:Uof 000005H: is 1,
Specifying the PM10 area (bit O of the
address 00005h)
S o 7| select this option when using the MCU in which the data
R il area access enable bit (PM10) is set to 1.
[ Do not show this dialos box again,

2. Referring to the MCU Status

Referring to the MCU Status

MCU | Flash Glear | It shows the pin status of the user system. Check it to see if
~MCU Setting - MG Status — the MCU status matches the selected processor mode. If the
fhLE MiBCEe B H status of any pin is marked “NC”, it means that the pin
Processor Made: Single-Chip Mode HOL D i< o .
Dk H status is indeterminate.
External Data Bus iWidth: Clves NG
Memaory Space Expansion: Mormal Mode BYTE: o
[ ETE S of OEH) e
[~ PM10 G0 of D00005H is 1"
Cancel Help

[T Do nat show this dialog box again.
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(2) Flash Clear tab

1. Setting to clear the MCU’s internal flash ROM

o] | Flash Glear |

— Flazh ROM Block
0E0000 - OETFFF 2 oot Al |
O0E8000 - OEFFFF
OFO000 - OFTFFF | oesran |
OF8000 - OFBFFF )
OFC000 - OFDFFF
OFE000 - OFFFFF
=
The checked blocks are over—written (ot erased) on download.

[~ Do nat show this dialog box again.

Setting to clear the MCU'’s internal flash
ROM

Specify whether or not you want the MCU’s internal flash

ROM to be cleared when downloading the user program or

data. (When cleared, the content of the flash ROM s

initialized to FFh.) The MCU?’s internal flash ROM is listed

in block units.

- Any block which has had its check box selected is not
cleared when downloading. The memory content of this
block remains intact unless overwritten by downloading.

- Any block which has had its check box deselected is
cleared when downloading.

- Click the Select All button, and all blocks will be
selected (marked by a check mark, so that none of the
blocks is cleared when downloading).

- Click the Clear All button, and all blocks will be
deselected (check marks removed, so that all of them are

cleared when downloading).

The option you have specified here remains effective the

next time you start up.

When you have finished the settings of (1) to (2), click OK.
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3.4 Checking Connections of the Emulator System

Check to see that the emulator debugger has been connected correctly to the emulator.

I R R T S =T ' Checking connections of the emulator
IEEEEAEIEE N — T s | e

AR e e i EE EID R E R R system

—_———— ] X

TR, When the emulator debugger is connected correctly to the

emulator after you have finished setting up the Init dialog
box and the MCU Setting dialog box, you will see a
message “Connected” displayed on the “Debug” tab of the

Output window.

(3 [befauit deskion = o |

Hlropnected

| 4' :Ii Build }\Dehug l.-'{ Find in Files }'-.. Yersion Control f'

Ready
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3.5 Program Execution
(1) Downloading the program

1. Downloading from the work space window

-l Zl

- @ MGG 20 TEST
= I@ M16C_29_TEST
£ Abzolute file
-4 Azsembly include file
@ mlGctiny_init.ing
-4 Azsembly source file
Q 29 rammonitar.a3l
£ C source file
=24 Download modules
OE

3 Dependencie Diownload madule

_Fammar itar

Configure Wiew...

v Allow Docking

Hide

Downloading the program

Download the object program you want to debug.
Select Download from “xxx.x30” of “Download module”.
Or you can select “Download module” from the “Debug”

menu for the same effect.

Download module (debug data only)

2. Showing the source program

REGWR program sztart
.ORG 0CO000H
RESET:

46 | coo00 o I

47 | 0002 LDC f480H, 3P

45 | cooos LDINTE HVEC_ADDR

40 REGWR_MATN:

50 REG_10:

51 | coooe RO = D00OH

Editor (source) window

The editor (source) window is a window that always shows
the content of the source file corresponding to the current
position of the program counter (hereafter, PC).
The PC position is identified by the yellow background
color. Here, you can execute the program up to the cursor
position, and set or clear software breakpoints.

Because the present emulator uses the MCU’s internal flash
ROM, the initial value for the ROM area data at the time of

purchase is “FFh.”
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(2) Program execution

1 Resetting the user program

CPU reset
Resets the target MCU.

B

|J]'r ST T O D e ke

Or you can select “CPU Reset” from “Debug" menu for the

same effect.

2 Executing the user program (Go)

L Go
r/ Runs the program beginning with the current PC position.
RS e @ [
— ) ) Or you can select “Go” from “Debug" menu for the same

effect.

3 Executing the user program (Go Free)
Go Free

/ Runs the program beginning with the current PC position.

|FRIER S B @S

f The software and hardware breaks set in it are ignored.

4 Executing the user program (Reset Go)

| | Reset Go

< Runs the program after reset.
(| b EE[Eh (e B 6 B 5 e [ |

— Or you can select “Reset Go” from “Debug" menu for the

same effect.

5 Step execution of the user program

- Step In

< Single-steps the program executing each statement

(| e EE R B D5 e [ | (cluding these in fuetons.
' ' Step Over

Single-steps the program executing each function call as one

step.
Step Out

Exits a function and stops at a statement in the program next

to the one that called the function.

Or you can select “Step In” or other corresponding

commands from “Debug” menu for the same effect.
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6 Stopping the user program

[lErE! fi’f}ﬁ*{’i’r
18-~

STOP
Stops the program.

Or you can select “Stop” from “Debug” menu for the same

effect.

7 Editor (Source) window after you have stopped the user program

FOT18 6409 JEA
FOT14 7541 :
7 THC. W
FO110 B2 TNC. W
FOT1E C323 ADD. W
FO120 FEF3 JUP.B

FO0122 F3 RT3
FO0123 D302 sw_wait  MOV.W
FO125 77820F00 CHP. W

FO122H —
A0 1,R1

A0

A0

Editor (Source) window

The position at which the user program has stopped is

marked by a yellow arrow.

H2H, RS
FO114H

HOH, R2
HOOOFH, RZ
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(3) Setting breakpoints

1. Screen after breakpoint setup

A3 MW_BZERO .macro TOP_ .SECT_

64 fo039 . ¢ mee b f00H, ROL

65 | £003a mov.w  FCTOP_ & OFFFFHY, &1
66 | foO03d & mow.w  fsizeof SECT_ . R3
67 | £0041 zstr.b

[1=] w&ndri

=]

70 W_BCOPY . ro FROM_,TO_,SECT_
71 | fooOe1 Moy . W ROM_ & OFFFFH), &0
72 | fooe4 mov.b  H{ _ »»183,RMH
73 | fo067 mow.w  FTO_

74 | fO06a mov.w  fsizeof

75 | f£006e =3 zmovf . b

Th Lendm

77

78 BZERD macro  TOP_,SECT_

79 | £009d push.w  #zizeof SECT_ »» 1B
g0 | £00al push.w H#sizeof SECT_ & Offffh
51 | £00aS pusha  TOP_ »>18 N
52 | fO0a9 pusha  TOP_ & 0ffffh

a9

Screen after breakpoint setup

There are three types of breakpoints as described below.

Address match breakpoint

This breakpoint can be set only when you chose to use
the address match break function on the MCU tab of the
Init dialog box.

A breakpoint can be set or cleared by double-clicking in
the address match breakpoint display area in the editor
(source) window. (A blue circle is displayed at the setting
line)

Up to six breakpoints can be set.

The address match break causes the program to stop
before executing the address at which a breakpoint is set.
Software breakpoint

A software breakpoint can be set or cleared by double-
clicking the software breakpoint display area in the editor
(source) window (A red circle is displayed at the setting
line).

This is rewritten to a break instruction, therefore, because
of rewriting flash ROM, program execution starts with a
delay of several seconds after setting ROM area.

If the breakpoint you set is a software breakpoint, the
program stops before executing the instruction at the set
breakpoint.

Hardware breakpoint

A hardware breakpoint can be set or cleared by right-
clicking the breakpoint display area.

If the breakpoint you set is a hardware breakpoint, the
program stops after executing the instruction at the set
breakpoint (after several cycles).
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(4) Executing up to the cursor position

1. Setup procedure for running the program up to the cursor position

—

Larger view

[EEfms e e = e e =]=E =]

izl

5 @ sample F8
& ranote 10
-3 Assembly source
o e[E] lowivlsre
23 G source file
T3 dbsete
lowsre.s
resetprec
sample hBe

sbrko
123 Download madules
H sam b
=23 Dependencies
‘ lowsreh
8 sbkh
stackscth

« 1

51 #pragma section ResetPRG
53 0400

55 0408
56 040a

58 lf

&0 040e

set_imask_cor(1);
_INITSCTI):

_CALL _INIT():
_INIT_IOLIB():
errno=0;

srand(1);
_slptr=NULL

67 | 0412 “Tmask_cor (0);

69 | 0414 main();
_CLOSEALL();
_CALL_END();

2e | anan el )

Kl

71 0418

73 lf

=:>TientrY(vect:UJ void PowerON_Reset(void) ;/

/ Remove th
/7 Use SIM I

// Remove th
/7 Remove th

// Remove th

Setup procedure for running the program
up to the cursor position

(1) Click the line in the editor (source) window that you
want to be executed.

(2) Click the execution button to the cursor position.

Or you can select “Go to Cursor” from “Debug” menu for

the same effect.

// Remove th

// Use SIM I
/

-~

Remove th

s

=D |

T e e ||

2. After the execution has finished

NI e A SN

[ElEE e e
|

-G sample he
£ sample_h8
E1-E3 Assembly source f
lowlylsre
43 © source file
bscte

-3 Dependencies
lowsrch
sbrkh

~[] stackscth

||

50
S1 #pragma section ResetPRG
53 0400

55 0408
56 | 040a

58 /7

&0 | 040e

set_imask_ccr(1);
CINITSCTO);

CCALL_INIT();
_INIT_IOLIB():
errno=0;
srand(1);
_sTptr=NULL;
67 0412

69 | 0414 |3

main();
_CLOSEALL();
CALL_FNDO);

71 0418

73 //

se | oanan PO AT

Ll

Tientry(vect:[]) void PowerON_Reset (void) //

// Remove th
// Remove th
// Remove th

/

-

Remove th

/¢ Use SIW 1
/

=2

Remove th

i

<
~ Fer [ [ e

«v samplehBe 7 resetprec |

The cursor stops in the position where the come command
was executed.
The statement specified with the come command is not

executed.
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3.6 Hardware Breakpoint Setting Window

(1) Breakpoint setup dialog box

1. Opening the hardware breakpoint setup dialog box

| G

i

Hardware Break Point

Clicking this button opens the hardware breakpoint setup

2. Hardware Break Point Setting Window in initial state

Il H\W Break Points Setting

Combination

Reset | Save. . |

P4SS | E.. ADDRESS | AC... _
1 &1 000000  FETCH (addr) == 000000

O 1 & 000000  FETCH (addry == DUUUUD\

AND »| Detai [~ Enable Detail

CONDITION

H/W_breakpoint Setting Window in initial

Select the “Enable H/W Break” check box, and this break

function will be enabled, allowing you to set hardware

Setting Break Event
Click the event line at which you want set a break event.
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3. Break event setting dialog box

Specifying the event type
Al - Set Event Status P fv g s
Select the event type that you want to set from the drop-
Event Type:  |ig=Sg ) | < down list
- FETCH
Fetch l
Detects an instruction prefetch.
Setting
Range: | laddr! == AddressT | - DATA ACCESS
Detects a memory access.
Addressl: (000000 - Address?: y
. - BIT SYMBOL
[~ Function:
Source File: | =] Detects a bit access.
Function : | J
ACCGESS: FETCH
ADDRESS: 000000
COMDITION: faddrd == 000000

Ok | GCancel

(2) When FETCH is selected

1. Window for setting addresses

You can set eight conditions, e.g., a specified address, a

Event Type:  |ig=Sg ) -
/// specified address range, etc. When you have finished setting
Fetch | the address, click OK.
Setting
Range:  |faddr) == Addressl -]
Address1: 000000 - fddres=Z:
[ Functior:
Source File : | J
Function : | J
ACCGESS: FETCH
ADDRESS: 000000
CONDITION: (addr} == 000000

Ok | GCancel
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(3) When DATA ACCESS is selected

1. Window for setting the address

Event Type:

Address lData ]

Setting
Range:  |faddr) == Addressl -]
Address1: lml Addres=2: l—_lJ
[~ Functior:
Source File: | =]
Function : [ =]

Al - Set Event Status

ACCESS: READ
ADDRESS: 000000
CONDITION: {addr) == 000000

Ok | GCancel

L1

Setting the address

You can set eight conditions, e.g., a specified address, a

specified address range, etc.

2. Window for setting data

Event Type:

Addrezz  Data ]

Setting
Ratize: |(c|ata) == Datal ﬂ

Data 1: (0000 Data 2
fccezs: |READ - azk:

Al - Set Event Status

ACCESS: READ
ADDRESS: 000000
GONDITION: {addry == 000000, {data) == 0000

QK | Cancel

Setting data
You can set two conditions, e.g., specified data or not to

compare data.

Setting the access condition

You can set three conditions, e.g., read, write, and
read/write. When you have finished setting the data and

access condition, click OK.
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3. Example Data Settings

Event setting for even-address word access
MOV.W R0,512h(R0=0203h)

Cycle Label | Address Data BUS BHE BIU R/W RWT CPU /

-00053 000612 0203 16b O DWW 0 RW

High-order and low-order data effective

Event setting for odd-address word access
MOV.W R0,519h(R0=0203h)

Setting a break event

Al
Address 1
Data 1
MASK

Access

1000512
10203
: FFFF
:WRITE

A
Cycle Labe| | Address Data BUS BHE BIU R/W RWT CPU

-00026
-00025

000B19 0302 16b O DWW 0 Cw
000B1A 0302 180 1 DWW o --

Odd-address high-order data effective
Even-address low-order data effective

Event setting for even-address byte access
MOV.B ROL,516h(R0OL=03h)

Setting a break event (using 2 events)

Al
Address 1
Data 1
MASK

Access

A2
:000519  Address1 :00051A
: 0300 Data 1 10002
: FFOO MASK : 00FF
:WRITE  Access :WRITE

Set the combinatorial events to AND.

Cycle Labe | | Address Data BUS BHE BIU R/W RWT CPU

-00033 00016 0803 16b 1 DB W 0 RW

Low-order data effective

Event setting for odd-address byte access
MOV.B ROL,515h(ROL=03h)

Setting a break event

Al
Address 1
Data 1
MASK

Access

1000516
10003
: 00FF
WRITE

Cycle Label | Address Data BUS BHE BIU R/W RWT CPU

-00048 00015 0315 166 O DB W 0 RW

High-order data effective

Setting a break event

Al
Address 1
Data 1
MASK

Access

: 000515
10300
: FFOO
:WRITE
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(4) Setting the hardware breakpoint combinatorial condition

1. Window for setting the combinatorial condition

M H/W Break Points *

ADDRE..
0a00an
0a00an

ACCE..

Combination

Reset | Save.. |

CONDITION
FETCGH  faddrd == 000000
FETCGH  faddrd == 000000

~

Load... |

et

[(Bsi

Gloze |

Setting the combinatorial condition

There are following three conditions that you can choose for

the combinatorial condition.
- OR
The program breaks when one of the specified events
occurs.
- AND
The program breaks when all of the specified events
occur.
- AND (Same Time)
The program breaks when the specified events occur at
the same time.
For each event, a pass count (number of passing) is
specifiable (1--255). When “AND (same time)” is specified
for Combination, you can not specify the pass count (fixed
to one).
When you have finished setting the combinatorial event

condition, click the “Set” button.
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3.7 Trace Window

(1) Trace window

1. Opening the trace window

Trace window

Clicking this button opens the trace window.

Or you can select “Trace” from “Trace” of “Display” menu

for the same effect.

2. Trace window

=-VE/S GG
Range: 002470, 000000 |Area: Before Break File: |Cycle: -002366 |Address: OFO0CA Time:

Cyele Label Address | Data | BUZ | BHE | BIU R/ EWT | CPU | A
—-00Z366 oF00cd co903 1eb O I R il -
-00Z365 | pd0 0003 EZ co03 1leb 1 DE Ll 1 CE
-00Z364 | pd0 0002 EZ o001l leb 1 IE W u] -
-002363 | pdl O003E3 0001 1eb O DE R 1 W
-002362 | pdl O003E3 o001l 1leb O IE R u] -
-00Z361 OFO00CE EEIF 1leb O I R 1] -
—-00Z3&60 OF00CE EEIF 1leb O - - 1 -
-002359 | pdil O003E3 EEIF 1leb O DE_ W 1 W
-002358 | pdl 0003 E3 0101 1eb O IEY W 1) =
-002357 oFoocs Fidd 1leb O I R 1] -
—-00Z356 OF00CcE FiD3 1leb O - - 1 -
-002355 | pde& 0003 EE o000 1eb O Tl R 1 W
-002354 | pde 0002 EE o000 leb O Tl R u] --
-002353 | d rd sfr OF00CA FI7Z 1leb O I R u] -
-002352 | pdé& O003EE FI7Z 1leb O DTl W 1 CE
-002351 | pde 0003 EE o001 1leb O Tl Ll u] @

—

Trace window

The trace window is used to show the results of real-time
trace measurements. It has the following three display
modes:

- Bus mode
Bus information per cycle can be inspected. The contents
are displayed in order of execution paths.

- Disassemble mode V|
The execution paths of the executed instructions can be
inspected. The contents are displayed in order of
execution paths

- Source mode
The execution paths of the source program can be
inspected.
Operating buttons of the tool bar can reference the
execution paths.

The trace window shows the measurement result when a
real-time trace measurement has finished. The trace window
remains blank until the real-time trace measurement in
progress finishes.
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3. Trace window (bus display)

mYES QaaQ

lw. -000G5, DODOO | Arda Belors Break Fie (Ceche 0000650 Addrers OF00CT Tins

Cyole Iignel Address | Data BUE | EHE | BIU | R/W | BNT | CEU |/
=000085 Or0hc2 BIAY 16k O IH R a cB
=00006% | padd oo03E2 ool 16k I DE R 1 il
=00006% | pad oonaez ooy 16k 1 DB - a
~000062 Drolc4d 903 16k O Id ] a -
-000061 | pdd poo3n2 03 16b 1 jul.} b 1 .
=000060 | peid Dan3e2 ool 16k 1 il b a e
—0000s9 | pdl Doos el gool 16k O B ] 1 L]
-DO00se | pdl DODZEI 0001 1fk D E k n --
-[Iansy DFODGS  BEIF 16k O ™ B o --
-DO00sE DFODGCS  BEIF 16k O -- - 1 -
-0I00ss | pal COD3E3 BEIF 16k O LE u 1 o)
000054 | pal pOp3E3 0101 16k O LE u o --
-O0a043 DFODCE  F303 1Eb O ™ R 1] --
=0a0052 DFO0CHE Fi0: 1kb O - - 1 -
-000051 | pda pO03EE 0000 16k O iy} ] 1 Bl
-000050 | pdi DOD3EE QOO0 16k O W ] 1] -
=000099 | d_rd_sfre DFO0CA  FEITE 16D O e R a -
=000048 | pda poodez  F2%2 16k O i L 1 cE
=000047 | pdi CO03eE QOO1L 16k O bl L a i

4. Trace window (disassemble display)

Tracs i

myR /S QA6 vaF xE "

Farge: ~(001 88, 000000 Area Bedore Bresk File Gwobe 000097 (Addeess OFBIGD0 Times

Syele hddre=es Gh]-code Lahel Hnemonic al
000997 | DFOO3E E7E3I03 HoN LB W0, DZEIH
-000091 | DFDI&D LADFREDI W W ¥OH,03IEEH
-DO00gT | OFO044 E70004 WOV B #0, DA00H
=00008s | ODPOD4T CRO0O4 BALN HOP LB O400H, FIL
000061 | OFOD4A AZEDDD HOW W #lieln, al
=00007% | OrOD4r ra0s MW i, al
—00DD7TT | OrO04r FIGEO0 iR d_wr_=fr FOOK
-0O0a72 | OFOOBF ATEZOZ g ur =fr IHE L H O3EZH
-CODDES | DPDOCE A7E303 -7 NGB O3EIH
-Da00E2 | DFOOCS CI1FEEDT ADD.W #1H,03BEH
-000053 | CrOOCH F3 RTS
-0000<£: | OFOO5E AZO0DOS MW #0500H, RO
=[000ei | OrDDSS rA0s YW A, Al
~00003% | Or0D57 FATEOO TR W d_wr FOODTH
—-000034 | DFOOBT b0 g ur W W WOH, R3
-000033 | OFOODLE 77838000 CMP L ¥OOBOH, B3
-0a002% | OFOODD EADG TEQ FOOEVH
-000823 | OFOIDE Taa0 STE.B =0T, [A1n0] =

V. R =l o : ¥

5. Trace window (source display)
Tracs =
myVES GAG vaWT

Fangn -000I66 00D Ams Ealor Bresk File 30 ranmonieraZll Crcle -000007 Adddeecn: OFDOZD Tinme

Line | Address | How -Soucoe "

0053 | O¥003p [3K3h].b = Ok

opasl | 00090 - [IEER].w = Ok

0mls: | Or00ge = [400k]) . = Ok

Ll main:

apasd for favear

amass | op00a? - BOL = [400h] .5

Q0asG | 0r00ds A0 = 3k

0Dds7  OFOO4F - qae d ue_afe

sl groos: = AlAD = G005

000sa | 0r0OS? q=c d_uc

OpdEd | OFDOSA - AlAD = 3300k

Qpdsl  OFDASF - qae d ur

0msE | OF00&E = Alad = 0F00dh

O00Es Oroos? iz J=c d_ur

Opdsd | OFDOER - AlAD = OFS0ON

0ss | OF00EF - IsE d ur

Q&G | OF007E = Alad = 0E1000h

Omls? | OFDO77 - que d_ur d

< F]

Explanation of the trace window (bus

display)

The following explains the displayed contents, from left to
right.

Cycle

Shows trace cycles. Double-click here to bring up a
dialog box to change the displayed cycle.

Label

Shows labels corresponding to address bus information.
Double-click here to bring up a dialog box to search for
addresses.

Address

Shows the status of the address bus.

Data

Shows the status of the data bus.

BUS

Shows the width of the external data bus. In the present
emulator, only “16b” for 16 bits wide bus is displayed.
BHE

Shows the status (0 or 1) of the BHE (Byte High Enable)
signal. If this signal = 0, the odd-address data is valid.
BIU

Shows the status between the BIU (Bus Interface Unit)
and memory or 1/0.

Symbol Status

- Non-active

DMA  Data access by other than the CPU, e.g., by
DMA

INT Interrupt acknowledge cycle start

1B Instruction code read by the CPU (in bytes)

DB Data access by the CPU (in bytes)

W Instruction code read by the CPU (in words)

DW Data access by the CPU (in words)

R/W

Shows the status of the data bus.

Displayed as “R” for Read, “W” for Write, and “~” for
no access.

RWT

This is the signal to indicate a valid bus cycle. When
valid, RWT = 0. The Address, Data, and the BIU signals
are effective when this signal is 0.

CPU

Shows the status between the CPU and BIU (Bus
Interface Unit).

Symbol Status

- Non-active

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)
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(2) Suspending and resuming trace measurement

1. Suspending trace measurement

| | Stop

n= g a 88 va B Click this toolbar button to suspend the trace measurement
Ranee: , |Area: Before Break File: 29 rammonitora30 Cyole: | Address:  Time: in progress.
Line Address Now | Source

< »

2. Resuming trace measurement
| | Re-Start
=V g & B8 vaAT Click this toolbar button to resume the trace measurement in

Ranee: 066635, 000000 |Area: Before Break |File: 29 rammonitor.a30 (Cyele: —0000] progress.
Line Addres=s HNow | Source "

0oo99 OFO0CA = rll = [3EZh].b

ooico OFOOCE = rll = [3E3h].b

00101 OFO0DZ = rl = [3EEh].w

00102 OFO0DE = rt=

00103 d wr:

00104 OFO0D7T = for r3=0h to 80h step

00105 OFO0ODE = STE.EB ROL, [

00106 OFOCEL = AQ = ++a0

00107 OFODEZ = ROL = ++ROL

oowos | orocez (R next

ooico OFO0ET = ROH = ROL

ooiio OFOCES = ROH = ++ROH 3

< >
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(3) Trace point setup dialog box

1. Opening the trace point setup dialog box

| Trace Point

/ Clicking this toolbar button opens the trace point setting

window.

m. G oS

2. Trace Point Setting Window in initial state

Trace Point Setting Window in initial state

Il Trace Points Setting *

Be sure to select “Enable the trace point” in the Init dialog
Event Status

P4SS | E.. &DD... | AC... | CONDITION —

O ! Bl rinel FETCH (addr) == 000000 4— | | hardware breakpoints.
D0 1 B2 rinel FETCH (addr) == 00000

box. Here, you can set events in the same way as for the

Combination PID
f v Delail [ Enabe Datail
Trace Area Wirite Condition

] Deatai
Reset Save. .. | Load... | Sel | Close |
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3. Specifying a trace area

Event Status

Il Trace Points Setting *

Trace Area

PhSE o
O 1 Bt
O 1 B2
Combination

A0D.. .
ringl
ringl

Save. .

C... | CONDITION
FETCH (addr) ==
FETCH {addr) ==

Pl

f g Detail

noonon
nonoon

Write Condition

I Detai
Load.. Sel Close
| | | |

[Datail

Specifying a trace area
You can specify a trace range for the trace event.

- Break
64K cycles of instruction execution before the user
program stopped is recorded.

- Before
64K cycles of instruction execution before a trace point
condition was met is recorded.

- About
32K cycles of instruction execution before and after a trace
point condition was met is recorded.

- After
64K cycles of instruction execution after a trace point
condition was met is recorded.

- Full
64K cycles of instruction execution after a trace began is
recorded.

4. Setting the trace write condition

M Trace Points Setting

Setting the trace write condition
You can specify a condition for the cycles to be written into

the trace memory.

- Total
All cycles are written into memory.

- Pickup
Only the cycles in which the specified condition was met
are written into memory.

- Exclude
Only the cycles in which the specified condition was not
met are written into memory.

Event Satus
Fass  E.. abl. .. | AL CORDITION
D I Bl rlrgl FETCH (addr) == 009000
D I B2 ringl FETCH  (addr} == ddda00
Combiration PICI
|0k 7| |osm [E5E
Tracs Araa Wribe Cearrd ithoe
Ereak ﬂ |F‘ic’-c ug |
Ress Save . | Load.. | Sal Cloga

When you have finished setting the trace write condition,
click this button. The Realtime-trace Write Condition dialog

box shown below will appear.

Realtime—trace Wtite Gendition

— Setting

v
Mode: | = j A

Start: End:
Oes1 et
ez ez

o]

Cancel

Write mode

Only the cycle in which the specified Start event occurred

—

A range of cycles from when the specified Start event

occurred to when the specified Start event became
nonexistent

[f—1

A range of cycles from when the specified Start event

occurred to when the specified End event occurred
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3.8 RAM Monitor Window

(1) RAM monitor window

1 Opening the RAM monitor window

===

2. RAM monitor window

RAM monitor

Clicking this button opens the RAM monitor window.

Or you can select “RAM monitor” from “CPU” of

“Display” menu for the same effect.

+ EBEW c mmmz=n |6 040 8 2

e FE £ A

[ 100ms] Label Register
000000 [FE] [5E] [USP
000010

00020

000030

000040

00050

000060

000070

000080

H +1 42 43 4 45 46 47 +§ 43 +A +B 4L 4D +E +F | A

A

(D]
]
nn0oe0
0nooco
nnoono
nn00ED
N000FD
nnoiog
o110
nnoizo
o130
000140

<

RAM monitor window

This window shows changes of memory contents while the
user program is executed. This is accomplished by using the
real-time RAM monitor function, and the memory contents
corresponding to the RAM monitor area are displayed in
dump form. The memory contents displayed here are
updated at given intervals (by default, every 100 ms) during

user program execution.
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(2) RAM monitor area setting window

1. Opening RAM monitor area setting window

RamMonitor [000000]

+ EE S rnmz: 6 1040 8 2 acddhdEdd £ A
[ 100ns]| Label Fecister |+l +1 +2 45 +4 46 46 47 46 3 44 4B 0 0 4E 4F | ha
oononn [FE] [SB] [USP
onnp 10
oono2n
000030
(IITIET)
000050
Dnn0EN
oonorn
(IIET
oonoan
000040
0000ED
00000
Qo000
0000ED
Dnn0Fn
oooi0n
oot in
oon120
000130
100140 =
< b3

RAM monitor area setting

Clicking this toolbar button opens the RAM monitor area

setting window.

2. RAM monitor area setting window in initial state

B BAM Monitor Area Setting

Current fzzigned Area

Start = [ A
000400 4 000400 - 0007FF

Femove &l

T

0 blocks @ bytes) are available.
<1 block = 2566 bytes>

Save.. Load.. Cloze

RAM Monitor Area Setting Window in initial

state
By default, the monitor area is set to 000400h through

0007FFh. To change it, click the “Add...” or “Remove”

button.
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3. RAM monitor area setting dialog box

Specifying the start address

! You can set the start address of the RAM area to be
Set RRAM Area x|
== monitored.

Start 000400 -
) Specifying the size
Size: w
\

|| You can set the size to be monitored by specifying the
Area: 000400 - 0OD4FF number of blocks from the start address. One block is 256

0] 4 | Cancel | bytes in size.

4. RAM monitor area setting dialog box when RAM monitor area is changed from 400h to 1 block

) . = Specifying the start address
B RA&M Monitor Area Setting (= |||:||[5_<|
—_ = == You can set the start address of the RAM area to be
. 1
Current Assigned Area ‘ﬁ/ monitored. To add a RAM monitor area, click the "Add..."
Start Si. | fArea Aad... button. The RAM Monitor Area Setting Window will be

noo4aa 1 000400 - 0004FF displayed.

Femove &l

T

3 blocks (968 bytes) are available.
<1 block = 2566 bytes>

Save.. Load.. Cloze

5. RAM monitor area setting dialog box

Changing the RAM monitor display area

RamMonitor [0001B0]
<

L3 BEE®S « nmmz | 5 04 8 2 ectHdedd

You can change the manner in which the RAM monitor area

P e = TR you have set in the above dialog box is displayed.

000480 | 36 | 35 5 B 02 =

uog4Lg H g -1 Shows the blocks at the preceding addresses.
0004E0 F1 ]

0004F0 2 o FoE a1 4D EE3 D D0 OF - Shows the blocks at the following addresses.

100500
00510
000520
000530
000540
000550
000560
000570
000560
000530
000540
000580
0005C0
000500
0005ED
000EFD

000600 2 OF 3h 33 IE 07 93 EF 16 JE 20 22 F9 G 56 85 . - i
000610 S 85 43 92 94 F3 CD DI FE 82 F2 El 2D FF F7 SD ..C Red  Addresses accessed for write

The background colors of the data display and the code
display sections change with the access attribute as
described below.

- Green Addresses accessed for read

3 ) > - White Addresses not accessed

The background colors can be changed as necessary.
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4. Hardware Specifications

This chapter describes specifications of this product.

4.1 Target MCU Specifications
Table 4.1 lists the specifications of target MCUs which can be debugged with this product.

Table 4.1 Specifications of target MCUs for the M3028BT2-CPE

Item

Description

Applicable MCU

M16C/Tiny Series

Applicable MCU mode

Single-chip mode

Max. ROM/RAM capacity

1. Internal flash ROM: 128KB+4KB
0F000h--0FFFFh, EO000h--FFFFFh

2. Internal RAM: 12KB
00400h--033FFh

Maximum operating frequency

Power voltage at 4.2 to 5.5V: 24MHz (for 24MHz: when using PLL)
Power voltage at 3.0 to 5.5V: 20MHz
Power voltage at 2.7 to 5.5V: 10MHz
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4.2 Differences between the Actual MCU and Emulator
Differences between the actual MCU and emulator are shown below. When debugging the MCU using this product, be careful
about the following precautions.

IMPORTANT

Note on Differences between the Actual MCU and Emulator:
® Operations of the emulator system differ from those of actual MCUs as listed below.

(1) Reset condition
Set the time for starting up (0.2 VCC to 0.8 VCC) 1 pus or less.

(2) Initial values of internal resource data of an MCU at power-on

(3) Interrupt stack pointer (ISP) after a reset is released

(4) Capacities of the internal memories (ROM and RAM)
The evaluation MCU of this product has RAM of 12KB (00400h--033FFh) and flash ROM of 4KB
(OF000h--0FFFFh) and 128KB (E0000h--FFFFFh).

(5) Oscillator circuit
In the oscillator circuit where an oscillator is connected between pins X,y and Xoyr, 0scillation does not
occur because a package converter board is used between the evaluation MCU and the user system. For
notes on when using an oscillator circuit on the user system, refer to *2.9.2 Selecting Clock Supply" (page
38). It is same for pins X¢;ny and Xcout-

(6) Xin input when resetting the MCU
When resetting the MCU, it is necessary to input a clock to the pin Xin.

(7) AJD 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.

(8) Operation after releasing the reset
After releasing the reset, for about up to 350 cycles, a program to control the emulator will be executed.
Note that this will have an affect on a user program execution time and tracing result.

Note on RESET# Input:
® A low input to pin RESET# from the user system is accepted only when a user program is being executed
(when the RUN status LED on the emulator's upper panel is lit).

Note on NMI# Input:
® A low input to pin NMI# from the user system is accepted only when a user program is being executed (when
the RUN status LED on the emulator's upper panel is lit).

Notes on Maskable Interrupts:

® Even if a user program is not being executed (including when run-time debugging is being performed), the
evaluation MCU keeps running so as to control the emulator. Therefore, timers and other components do not
stop running. If a maskable interrupt is requested when the user program is not being executed (including
Internal 1/0 access 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 1/O interruption is not accepted.

Note on DMA Transfer:

@ With this product, the program is stopped with a loop program to a specific address. Therefore, if a DMA
request is generated while the program is stopped, DMA transfer is executed. However, make note 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 program is stopped.

(1) DMAO transfer counter: TCRO
(2) DMAL1 transfer counter: TCR1

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 70 of 90



M3028BT2-CPE User’'s Manual 4. Hardware Specifications

IMPORTANT

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.

Notes on Stack Area:

® With this product, a maximum 8 bytes of the interrupt stack is consumed as a work area. Therefore, ensure the
+8 byte maximum capacity used by the user program as the interrupt stack area.
If the interrupt stack does not have an enough area, do not use areas which cannot be used as a stack (SFR area,
RAM area which stores data, or ROM area) as a work area. Using areas like this is a cause of user program
crashes and destabilized emulator control.

® With this product, the interrupt stack pointer (ISP) is set at 00500h and used as a stack area after a reset is
released.

Notes on Reset Vector Area:

® Memory in the emulator main unit is always selected as a reset vector area (FFFFCh--FFFFFh) in order to
operate the evaluation MCU in the emulator-dedicated mode. Set the contents of the reset vector area in one of
the following ways.
(1) Download a user program to an area including the reset vector area.
(2) Set the reset vector using a memory window of the emulator debugger etc.

® You can change data in the reset vector area only when the user program is stopped.

® Do not access the reset vector area as data. It may not be accessed properly.

Note on Accessing Addresses 00000h and 00001h:

@ \With the M16C/Tiny 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.

Note on Operating Frequency:

® You cannot use this product with a main clock (X;y-Xour) less than 1IMHz. To use it with a main clock less than
1MHz, contact your local distributor.

Note on Timeout Setting:
@ |f you download, execute or single-step a program at a low operating frequency, a communication timeout error

may occur.
Execute the command shown below in the Script Window after starting the emulator debugger.
[Command] _settimeout 300, 300

Once this command is executed, it remains effective the next time you start the emulator debugger. Therefore,
you do not need to execute this command again.
If the error still occurs in this setting, contact your local distributor.
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IMPORTANT

Notes on Applicable MCUs:

® This product is applicable to the M16C/Tiny Series MCUs. ROM, RAM size and peripheral functions vary
depending on the target MCUs used. Before the program development, refer to each Hardware Manual of the
M16C/Tiny Series. When developing the program of the M16C/26A and 28 Groups, do not access to the SFR
which is not built in the M16C/26A and 28 Groups.

® With this product, the initial value of main clock stop bit (CM05) is different from that of the M16C/26A Group
M16C/26T MCU. Note that the initial value of CMO5 of this product is set to “0”, and that of the M16C/26A
Group M16C/26T MCU is set to “1”.

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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4.3 Connection Diagram

Figure 4.1 shows a part of the connection diagram of the M3028BT2-CPE. This connection diagram mainly shows the
interface section. The circuits not connected to the user system such as the emulator's control system are omitted. The signals
not shown in Figure 4.1 connect the evaluation MCU and the user system directly. Table 4.2 shows IC electric characteristics

of this product for reference purposes.

IC11
P00--PO7 P00--PO7
P10--P17 P10--P17
P20--P27 P20--pP27
P30--P37 P30--P37
P60--P67 »P60--P67
PBO-PB4 P80-PB4
P90--P93, P95--P97 P90--P93, P95--P97
P100--P107 P100--P107
510k Q Vcee
P85/NMI# 2 AHC2060 P85/NMI#
%k £
P86/Xcout % »P86/Xcout Z
74HC4066 510k Q Vce ?
P87/Xcin ancaoee P87/Xcin 8
*
><] >
Xout ><J7anca066 » Yo
Emulation Mode * 15_12;3\?_%0 enves
* <« RESET#
* > < Xin
*: Connected to the inside of the emulator.
Figure 4.1 Connection diagram
Table 4.2 Electrical characteristics of the 74HC4066
. Standard values .
Symbol Item Condition - Unit
Min. Standard Max.
Ron ON resistor VCC=4.5V - 96 200 Q
ARonN | ON resistor difference VCC=4.5V - 10 -
lorF Leak current (Off) VCC=12.0V - - +1 A
liz Leak current (On, output: open) VCC=12.0V - - +1 K
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4.4 External Dimensions
4.4.1 External Dimensions of the Compact Emulator
Figure 4.2 shows external dimensions of the M3028BT2-CPE connected with the M30290T-PTCB.

85.0 10.0

RENESAS POWER USB

POVER  SYSTEM Sov -~

SAFE STATUS

o

2 2
g g
o COMPACT EMULATOR 5
S M3028BT2-CPE Pl
TARGET
STATUS c €
A MADE IN JAPAN N Y

37.8

Unit: mm

Figure 4.2 External dimensions of the compact emulator
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4.4.2 External Dimensions of the Converter Board M30263T-42SSB
Figure 4.3 shows external dimensions and a sample foot pattern of the converter board M30263T-42SSB (included with the
M3028BT2-CPE-1) for a 42-pin 0.8mm pitch SSOP.

CN1

r-—--=--- l N
il S

oo /

o 25

M30263T-425SB REV.A
MADE IN JAPAN
J

A,

]

s
NN NN SN ©
INE AR RN NN ARRN]] Unit: mm

16.00

e

P 0.80

040 ) i

Figure 4.3 External dimensions and a sample foot pattern of the converter board M30263T-42SSB

4.4.3 External Dimensions of the Converter Board M30260T-48FPD
Figure 4.4 shows external dimensions and a sample foot pattern of the converter board M30260T-48FPD (included with the
M3028BT2-CPE-2) for a 48-pin 0.5mm pitch LQFP.

34.0
N A

% RENESAS

[ ]
M30260T—-48FPD REV.A
MADE IN JAPAN

32.0

10.0

Unit: mm

Figure 4.4 External dimensions and a sample foot pattern of the converter board M30260T-48FPD
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4.4.4 External Dimensions of the Converter Board M30291T-64FPD
Figure 4.5 shows external dimensions and a sample foot pattern of the converter board M30291T-64FPD (included with the
M3028BT2-CPE-3) for a 64-pin 0.5mm pitch LQFP.

‘ 36.0 4
2 7
? RENESAS
,,,,,,,, 2
r A
| %O%%%%(g) | 1
| 0RR0Re | [—
I 8eo 00 o : o
= = o) o) 1
g2 8 o9%50O0%®° |4 [
956 00 098 [
I 00000 ° !
! 0.0.00, | |
[SleXeXel0 i | o o
N =
o | | =
L I
- e e i
3 1
[
N
Y

7' Unit: mm

Figure 4.5 External dimensions and a sample foot pattern of the converter board M30291T-64FPD

4.4.5 External Dimensions of the Converter Board M30290T-80FPD
Figure 4.6 shows external dimensions and a sample foot pattern of the converter board M30290T-80FPD (included with the
M3028BT2-CPE-4) for an 80-pin 0.5mm pitch LQFP.

41.0 |
|

A
A 4

50

RENESAS

e

| OQ o
31 %0 O 0%

[ o

|

32.0

CN1

| Q |
LOReF0 |
N 4
®1130290T-80FPD REV.A

- MADE IN JAPAN y

15.1

Unit: mm

Figure 4.6 External dimensions and a sample foot pattern of the converter board M30290T-80FPD

REJ10J1457-0300 Rev.3.00 July 22, 2009 RENESAS Page 76 of 90



M3028BT2-CPE User’'s Manual 4. Hardware Specifications

4.4.6 External Dimensions of the Converter Board M30280T-85LGF
Figure 4.7 shows external dimensions and a sample foot pattern of the converter board M30280T-85LGF (included with the

M3028BT2-CPE-5) for an 85-pin 0.65mm pitch TFLGA.

P 25.0 ’ 585
(M2 A 4-$0.8+0.03
“ 0.65 1.30
g (holes for guide pins)
X 707(5 OT07 070707 j/ A
! O O O|O O O (@] !
:é:é : o0 O-LO o@ oo : ¢ "
O X000 ___ N
. N_v_lo QG}E_QQ_OJ_ 80'_8-
M30280T-85LGF - O 0O H
_ REV.A c 4+ oo iC’b’b’é"’”{’H
— MADE IN JAPAN \ — | OODOOOOO‘ ;
'obo0-00 XI@—QOOQ:—— -
— R
m ' o 85-00.35 | > ©
S A (pad diameter) 0.27 O Unitmm
Diameter of recommended metal mask: 0.35,
thickness: 0.15

Figure 4.7 External dimensions and a sample foot pattern of the converter board M30280T-85LGF
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4.5 Notes on Using This Product
Notes on using this product are listed below. When debugging the MCU using this product, be careful about the following
precautions.

IMPORTANT

Note on the Version of the Emulator Debugger:
® Be sure to use this product with one of the following emulator debuggers.
M16C R8C Compact Emulator debugger V.1.02 Release 00 or later
When debugging the M16C/26A Group MCUs, an MCU file for the M16C/26A and M16C/26B
(M16C26.MCU) is required.
When debugging the M16C/28 Group MCUs, an MCU file for the M16C/28 and M16C/28B
(M16C28.MCU) is required.
When debugging the M16C/29 Group MCUs, an MCU file for the M16C/29 (M16C29.MCU) is required.

Notes on the Self-check:
® |f the self-check does not result normally (excluding target status errors), the emulator may be damaged. Then
contact your local distributor.
® Run the self-check with the user system not connected.

Note on Quitting the Emulator Debugger:
® To restart the emulator debugger, always shut power to the emulator module off once and then on again.

Notes on the User System (Power Supply, Order of Powering On):
® \When the user system is connected, be sure to set the JP1 of the emulator to "EXT".
® This emulator cannot supply the power to the user system. Therefore design your system so that the user system
is powered separately.
® This emulator consumes max. 500mA of electric current from the user system.
® The voltage of the user system should be as follows.
27V <VCC<55V
® Do not change the voltage of the user system after turning on the power.
® Before powering on your emulator system, check that the host machine, the emulator, the converter board and
user system are all connected correctly. Next, turn on the power to each equipment following the procedure
below.
(1) Turn ON/OFF the user system and the emulator as simultaneously as possible.
(2) When the emulator debugger starts up, check the target status LEDs on the emulator to see if this product
is ready to operate.
Is the power supplied? Check that target status LED (POWER) is ON.*1
Is the clock supplied? Check that target status LED (CLOCK) is ON.
*1 When the user system is not connected the target status LED (POWER) does not light.
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IMPORTANT

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 "Internal” is selected:
A clock generated by the oscillator circuit board in the M3028BT2-CPE is supplied. It is continually
supplied regardless of the status of the user system clock and that of the user program execution.

(2) When "External” 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.

Note on Stop and Wait Modes:
® Do not single step an instruction shifting to stop or wait mode. It may cause communications errors.

Note on Display of MCU Status:
® "MCU status” you can refer to in the MCU tab of the MCU Setting dialog box of the emulator debugger shows
pin levels of the user system. Make sure that proper pin levels are specified according to the mode you use.
When this product is used with connecting to the user system, be sure to set as follow:
CNVss: Low

Note on Breaks:
® The following three breaks can be selected in the emulator debugger.

(1) Address-match break
This is a debugging function which breaks a program, using the address-match interrupt function of the
MCU, immediately before the system executes an instruction at a specified address. The instruction at the
preset address will not be executed.

(2) 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.

(3) 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.

Notes on Address-Match Breaks:
® As the processing speed of setting and canceling address-match breaks is relatively fast, you can save the times
of writing into the internal flash ROM of an MCU. Therefore, address-match breaks precede the other breaks
when setting breakpoints in the internal flash ROM area of an MCU.
® Address-match breaks can be set up to six points.
® Address-match breaks can be set or canceled even when the user program is being executed.
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IMPORTANT

Notes on Address-Match Interrupts:

® \When you use the address-match interrupt function in a user program, uncheck "Enable the Address Match
Interrupt Break Function" in the MCU tab of the Init dialog box of the emulator debugger. Thus, normal
software breaks are used for the internal RAM and ROM areas of an MCU.

® Do not set a software break at an address where an address-match interrupt occurs. Otherwise, a user program
may be run out of control. Set a software or hardware break in the top address in address-match interrupt
processing.

® \When you single step an address where an address-match interrupt occurs, the program stops after executing the
first instruction after returning from address-match interrupt processing.

Notes on Software Breaks:
® Software breaks change the instruction at a specified address to a BRK (00h). Therefore, take note that when
you reference the result of a trace in bus mode, "00h" is displayed.
® As the BRK instruction is used for the emulator, do not use it in a user program.
® 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.

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 script window

Note 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. If the following errors occur frequently when downloading a program, replace the
MCU board.
(1) Flash ROM erase error occurred ERROR (16258)
(2) Flash ROM verify error occurred ERROR (16259)
To purchase products for replacement, contact your local distributor.
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IMPORTANT

Notes on Debugging in CPU Rewrite Mode:

® \When you debug M16C/Tiny Series MCUs in CPU rewrite mode, do not change the block 0 area (FFOOOh--
FFFFFh) of the flash ROM. Otherwise, the emulator will be uncontrollable.

® If you check "Debug the program using CPU Rewrite Mode" in the MCU tab of the Init dialog box of the
emulator debugger, you cannot use the following functions.
(1) Setting software breakpoints in an internal ROM area
(2) Executing COME in an internal ROM area

® Do not stop the program in CPU rewrite mode or erase suspend mode. And do not single-step the instructions
shifting to the CPU rewrite mode or erase suspend mode. The emulator will go out of control in CPU rewrite
mode or erase suspend mode.

® Do not stop the program in CPU rewrite mode. And do not single-step the instructions shifting to the CPU
rewrite mode. The emulator will go out of control in CPU rewrite mode.

® As the following interrupt vectors are used by the emulator system, the read data is different from expected
value.
(1) BRKinstruction (FFFE4h--FFFE7h)
(2) Address match (FFFE8h--FFFEBh)
(3) Single-step (FFFECh--FFFEFh)
(4) DBC (FFFF4h--FFFFTh)

Notes on CE Declaration of Conformity:

® Please use this product with care as described below.
* Electrostatic Discharge Precautions must be taken when handling the product.
* Must not be used within 30 meters of a domestic radio or television receiver.
* For correct operation of this product, it is recommended that Mobile phones are not used within 10 meters of

this product system.

* This product should be powered down when not in use.
* Use the power supply which complies with CE marking requirements.

® This product generates, uses, and can radiate radio frequency energy and may cause harmful interference to
radio communications.

® If this product causes harmful interference to radio or television reception, which can be determined by turning
this product off or on, you are encouraged to try to correct the interference by one or more of the following
methods;
* Ensure attached cables do not lie across the probe board and converter board.
* Reorient the receiving antenna.
* Increase the distance between the product and the receiver.
* Connect the product into an outlet on a circuit different from that to which the receiver is connected.
* Consult the dealer or experienced radio/TV technician for help.

@ Attach the ferrite core included with this product close to the DC plug of the power cable. Without the ferrite
core it may cause interference.
The power cable should be wound around the ferrite core as shown in the figure, and close the ferrite core until
it clicks.
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5. Troubleshooting

This chapter describes how to troubleshoot when this product does not work properly.
5.1 Flowchart to Remedy the Troubles
Figure 5.1 shows the flowchart to remedy the troubles from when power to the emulator is activated until the emulator

debugger starts up. Check this while the user system is disconnected. For the latest FAQs visit the Renesas Tools Homepage.

http://www.renesas.com/tools

Turning on emulator |

Front panel LED Not normal
of emulator ¢

1. Check connection of the power supply cable.

Normal See, “2.4 Connecting the Power Supply for Emulator. ”
Init dialog box of Not normal/ Error displayed
emulator debugger displayed ¢
Normal 1. Check the operating environment etc.of the emulator debugger.
See the user s manual of the emulator debugger.
2. Reinstall the emulator debugger.
MCU Setting dialog box Not normal/ Error displayed
of emulator debugger displayed ¢
Normal See "5.2 (2) MCU Setting Dialog Box Does Not Appear at Debugger Startup.”

Editor ( source) window of Error displayed

emulator debugger displayed ¢

See "5.2 (3) Errors Occur at Debugger Startup.”

Normal

| Emulator debugger startup completed |

Figure 5.1 Flowchart to remedy the troubles
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5.2 When the Emulator Debugger Does Not Start Up Properly
(1) When the LEDs of the M3028BT2-CPE Do Not Display Normally

Table 5.1 Errors LEDs show and their checkpoints

Error Connection to Checkpoint
the user system
LEDs do not light up. - Check that the power cable is connected.

See "'2.4 Connecting a Power Supply" (page 23).

Target Status POWER LED does Connected Check that power is properly supplied to the user system and that
not light up. the user system is properly grounded.

Target Status CLOCK LED does | Not connected | (1) Check that both the main and sub clocks of the emulator
not light up. debugger are not set to "EXT".
See the CLK command of the emulator debugger.
(2) Check that the oscillator circuit board is properly installed in
the emulator and is oscillating.
See "2.9.2 Selecting Clock Supply™ (page 38).

Connected When the clock is supplied from an external oscillator, check that
the oscillator circuit in the user system is oscillating properly.
See "2.9.2 Selecting Clock Supply" (page 38).

Target Status RESET LED does Connected Check that the reset pin of the user system is at “H” level.
not go out.
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(2) MCU Setting Dialog Box Does Not Appear at Debugger Startup

Table 5.2 Checkpoints of errors at debugger startup

Error

Checkpoint

Communication error occurred.
Data was not sent to the target.

Check that the USB cable is connected properly.
See "2.5 Connecting the Host Machine" (page 24).

Not compact emulator.

Check that an emulator other than the compact emulator (such as
PC4701, PC7501) is not connected.

Target MCU is in the reset state.

(1) Check that the reset pin of the user system is at “H” level.
(2) Check that the reset pin of the user system has changed from Low to
High level.

Target MCU cannot be reset.

(1) Check that pin NMI# is held High.

(2) If the reset circuit of the user system has a watchdog timer, disable
the timer.

(3) Check that power is properly supplied to the user system and that
the user system is properly grounded.

Target is in "HOLD" state.

The MCU is either in stop mode or wait mode. Either reset the MCU or
cancel the mode with an interrupt.
See MCU specifications.

Target clock is stopped.

When the clock is supplied from the user system, check that the oscillator
circuit in the user system is oscillating properly.
See "2.9.2 Selecting Clock Supply" (page 38).

Target MCU is not receiving power.

Check that power is properly supplied to the user system and that the
user system is properly grounded.
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(3) Errors Occur at Debugger Startup

Table 5.3 Checkpoints of errors at debugger startup

Error

Checkpoint

Target MCU is uncontrollable.

o))

O]
©)

Check that the NQPACK etc. mounted on the user system is soldered

properly.

Check that the connector is installed properly to the user system.

Check that pin CNVSS is held Low.
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5.3 How to Request for Support

After checking the items in "5 Troubleshooting”, fill in the text file which is downloaded from the following page, then send

the information to your local distributor.

http://tool-support.renesas.com/eng/toolnews/registration/support.txt

For prompt response, please specify the following information:
(1) Operating environment

- Operating voltage: V]
- Operating frequency: [MHZz]
- Clock supply to the MCU: Internal oscillator/External oscillator

(2) Condition
- The emulator debugger starts up/does not start up
- The error is detected/not detected in the self-check
- Frequency of errors: always/frequency (

(3) Problem
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6. Maintenance and Guarantee

This chapter describes how to maintenance, repair provisions and how to request for repair.

6.1 User Registration
When you purchase our product, be sure register as a user. For user registration, refer to “User Registration” (page 12) of this
user's manual.

6.2 Maintenance

(1) If dust or dirt collects on any equipment of your emulation system, wipe it off with a dry soft cloth. Do not use thinner or
other solvents because these chemicals can cause the equipment's surface coating to separate.

(2) When you do not use this product for a long period, for safety purposes, disconnect the power cable from the power

supply.

6.3 Guarantee

If your product becomes faulty within one year after its purchase while being used under good conditions by observing
"IMPORTANT" and "Precautions for Safety" described in this user's manual, we will repair or replace your faulty product free
of charge. Note, however, that if your product's fault is raised by any one of the following causes, we will repair it or replace it
with new one with extra-charge:

Misuse, abuse, or use under extraordinary conditions

Unauthorized repair, remodeling, maintenance, and so on

Inadequate user's system or misuse of it

Fires, earthquakes, and other unexpected disasters

In the above cases, contact your local distributor. If your product is being leased, consult the leasing company or the owner.

6.4 Repair Provisions
(1) Repair with extra-charge
The products elapsed more than one year after purchase can be repaired with extra-charge.

(2) Replacement with extra-charge
If your product's fault falls in any of the following categories, the fault will be corrected by replacing the entire product
instead of repair, or you will be advised to purchase new one, depending on the severity of the fault.
- Faulty or broken mechanical portions
- Flaw, separation, or rust in coated or plated portions
- Flaw 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
- Wide range of faults that makes replacement less expensive than repair
- Unlocatable or unidentified faults
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(3) Expiration of the repair period
When a period of one year elapses after the model was dropped from production, repairing products of the model may
become impossible.

(4) Transportation fees at sending your product for repair
Please send your product to us for repair at your expense.

6.5 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:

@ \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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