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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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




Regulatory Compliance Notices
European Union regulatory notices
This product complies with the following EU Directives. (These directives are only valid in the European Union.)
CE Certifications:

« Electromagnetic Compatibility (EMC) Directive 2004/108/EC
EN 55022 Class A

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

EN 55024

+ Information for traceability
+ Authorised representative
Name:  Renesas Electronics Corporation
Address: 1753, Shimonumabe, Nakahara-ku, Kawasaki, Kanagawa, 211-8668, Japan
+ Manufacturer
Name:  Renesas Solutions Corp.
Address: Nippon Bldg., 2-6-2, Ote-machi, Chiyoda-ku, Tokyo 100-0004, Japan
« Person responsible for placing on the market
Name:  Renesas Electronics Europe Limited
Address: Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
+ Trademark and Type name

Trademark: Renesas
Product name: 740Family Compact Emulator
Type name: M38000T2-CPE

Environmental Compliance and Certifications:

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

WEEE Marking Notice (European Union Only)

Renesas development tools and products are directly covered by the European Union's Waste
E Electrical and Electronic Equipment, (WEEE), Directive 2002/96/EC. As a result, this equipment,

including all accessories, must not be disposed of as household waste but through your locally
recognized recycling or disposal schemes. As part of our commitment to environmental

B | c5ponsibility Renesas also offers to take back the equipment and has implemented a Tools Product
Recycling Program for customers in Europe. This allows you to return equipment to Renesas for
disposal through our approved Producer Compliance Scheme. To register for the program, click
here “http://www.renesas.com/weee”.

United States Regulatory notices on Electromagnetic compatibility

FCC Certifications (United States Only):

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

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

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

The M38000T2-CPE is a compact emulator with the real-time trace function for the 740 Family MCUs.

This user's manual mainly describes specifications of the M38000T2-CPE compact emulator and how to setup it. For details on
the integrated development environment High-performance Embedded Workshop, 740 Compact Emulator Debugger and
assembler M3T-SRA74 included with the M38000T2-CPE, refer to each product's 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
Integrated development environment | High-performance Embedded Workshop User’s Manual
Emulator debugger 740 Compact Emulator Debugger User's Manual
Assembler Assembler Package for 740 Family
M3T-SRA740 User's Manual
C Compiler C Compiler Package for 740 Family
M3T-ICC740 User's Manual

R20UT0213EJ0600 Rev.6.00 RENESAS Page 4 of 82
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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 Electronics Corporation:
(1) Compact emulator main unit
(2) Emulator MCU
(3) 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 740 Family of Renesas 8-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.

When disposing of the emulator:
Penalties may be applicable for incorrect disposal of this waste, in accordance with your national legislation.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 5 of 82
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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.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 6 of 82
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Precautions for Safety

This chapter describes the precautions which should be taken in order to use this product safely and properly. Be sure to read
and understand this chapter before using this product.
Contact us if you have any questions about the precautions described here.

WARNING indicates a potentially dangerous situation that will cause death or

& WARNING heavy wound unless it is avoided.

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

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

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

Omeans PROHIBITION.
Example: ®DISASSEMBLY PROHIBITED

@®means A FORCIBLE ACTION.

Example: UNPLUG THE POWER CABLE FROM THE RECEPTACLE.
R20UT0213EJ0600 Rev.6.00 RENESAS Page 7 of 82
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A WARNING

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

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

e 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.

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

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

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

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

o 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.

e 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:
e 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.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 8 of 82
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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.

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

o 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.

e Do not apply any voltages exceeding the product’s rated power supply voltage (5.0 V £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:
e 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:
e 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.

e 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:
o |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.

Cautions to Be Taken for Disposal:

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

European Union regulatory notices
Renesas development tools and products are directly covered by the European Union's Waste Electrical and
ﬁ Electronic Equipment, (WEEE), Directive 2002/96/EC. As a result, this equipment, including all accessories,
must not be disposed of as household waste but through your locally recognized recycling or disposal schemes.
— As part of our commitment to environmental responsibility Renesas also offers to take back the equipment and
has implemented a Tools Product Recycling Program for customers in Europe. This allows you to return
equipment to Renesas for disposal through our approved Producer Compliance Scheme. To register for the
program, click here “http://www.renesas.com/weee”.
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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:

e Emulator M38000T2-CPE
This means the compact emulator (this product) for the 740 Family MCUs.

e Emulator system
This means an emulator system built around the M38000T2-CPE emulator. The M38000T2-CPE emulator system is
configured with an emulator main unit M38000T2-CPE, emulator MCU, user system, 740 Compact Emulator Debugger and
host machine.

e 740 Compact Emulator Debugger
This means a software tool starting up from the High-performance Embedded Workshop to control the emulator for the 740
Family and enables debugging. (In this user's manual, the 740 Compact Emulator Debugger may be represented as
"emulator debugger")

¢ 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 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.

e 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 M38000T2-CPE. This program is downloadable from the emulator debugger to upgrade
the debugger, etc.

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

e Emulator MCU
This means an MCU with a terminal for connecting the emulator. This is used by connected to the tip of this product (user
system side).

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

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

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

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

This chapter describes the package components, the system configuration and the preparation for using this product for the first

time.

1.1 Package Components

The M38000T2-CPE package consists of the following items. When unpacking it, check to see if your M38000T2-CPE

contains all of these items.

Table 1.1 Package components

Item

Quantity

M38000T2-CPE compact emulator

1

Target status cable for checking the status of VVcc and Vss and controlling the RESET signal

PCA4933 pitch converter board for emulator MCU

USB interface cable for connecting host machine and emulator

Power supply cable for compact emulator

Ferrite core for connecting power supply cable

M38000T2-CPE User’s Manual (this manual)

M38000T2-CPE User’s Manual (Japanese)

M38000T2-CPE Release Notes (English)

M38000T2-CPE Release Notes (Japanese)

CD-ROM - Integrated development environment

High-performance Embedded Workshop

- 740 Compact Emulator Debugger

- Assembler
Assembler Package for 740 Family M3T-SRA74
(evaluation version)

- C Compiler
C Compiler Package for 740 Family M3T-ICC740
(evaluation version)

N N T e N Y L

* Please keep the M38000T2-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.

Note:
To our customers,

understanding.

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

April 1st, 2010
Renesas Electronics Corporation

R20UT0213EJ0600 Rev.6.00 RENESAS
Oct. 20, 2010
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1.2 System Configuration
1.2.1 System Configuration
Figure 1.1 shows a configuration of the M38000T2-CPE system.

Power supply for
Emulator debugger user system

(not included)

Power supply for—-——m} |

emulator

(not included)
\%J Emulator MCU

(not included)

User system

Target status cables
(red, black and white)
USB interface cable

Host machine
(not included)

Figure 1.1 System configuration

1)

@)

®3)

(4)

Q)

(6)

v

(8)

)

Compact emulator M38000T2-CPE (this product)

This is a compact emulator for the 740 Family with the real-time trace functions (hereafter, emulator).

USB interface cable (included)

This is an interface cable for the host machine and the emulator.

Target status cables (included)

This is a cable for checking the status of Vcc and Vss and controlling the RESET signal.

Power supply for emulator

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

Prepare a power supply 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.

Emulator MCU

This is an MCU dedicated for the emulator. Prepare the emulator MCU according to your MCU.

User system

This is your application system. This emulator cannot be used without the user system.

If you have no user system, you can use a temporary target board (separately available).

Power supply for 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.

Host machine

This is a personal computer for controlling the emulator.

Pitch converter board such for connecting user system

This is a pitch converter board for connecting to an MCU foot pattern on the user system. To connect the emulator MCU

and user system, a converter board according to the package is required.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 15 of 82
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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.

(7) Emulator MCU type selection switch

/ (8) Probe cable
+
5 PA ATOR } omitted /

/[

(5) Power supply connector {

(6) USB interface connector{

1T

oo §
o . 8A34 93d0-210008EN °
000000000000

omitted

(3) System reset witch {

(9) Probe board M38000T2-CPEC

(4) LED for checking the connections of \

the target status cables (10) Target status cables

(1) System status LEDs
(2) Target status LEDs

Figure 1.2 Names of the LEDs on the upper panel of the M38000T2-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.

(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 emulator MCU.
OFF | Power is not supplied to the emulator MCU.
CLOCK LED4 Green ON | Internal clock g is output from the emulator MCU.
OFF | Internal clock g is not output from the emulator MCU.
RESET LED5 Red ON | Emulator MCU is being reset.
OFF | Emulator MCU is not being reset.
RUN LED6 Green ON | User program is being executed.
OFF | User program is not being executed.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 16 of 82
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(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.

When the user’s program is being stopped

When the user’s program is being executed

(4) LED for Checking the Connections of the Target Status Cables

The LED (LEDY7) for checking the connections of the target status cables lights only when the Vcc and GND of target status
cables are connected properly. When this LED does not light after turning on the emulator and user system, turn off the power
immediately and check the connections of the target status cables.

However, even under normal operating conditions, when the power supply voltage is less than 3.3 V, the GOOD LED will dim
or will not turn on.

Table 1.5 Definitions of the target status LEDs
Name Number | Color | Status Meaning
GOOD LED7 Green ON | VCC and GND of the target status cable are connected properly.

OFF | VCC and GND of the target status cable are not connected
properly or power is not supplied.

IMPORTANT

Notes on a System Reset:
o 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.
e When the emulator debugger does not start up normally even after rebooting, turn off the emulator and then turn
on again.
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(5) 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).

(6) 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).

(7) Emulator MCU type selection switch
This is a switch to select the emulator MCU type. For details, see "2.6.1 Setting the Emulator MCU Type Selection Switch" on
page 25.

(8) Probe cable
This is a cable to connect the emulator MCU. The probe cable is flexible. However, excessive flexing or force may break the
cable.

(9) Probe board
This is a board to connect the emulator MCU. Connect this probe board to the upper terminal of the emulator MCU.

(10) Target status cables
These are cables to monitor the VCC, GND and RESET of the user system. Connect these cables to the user system.
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1.3 Specifications

Table 1.6 lists specifications of the M38000T2-CPE.

Table 1.6 M38000T2-CPE specifications

Applicable MCUs

740 Family MCUs which have emulator MCUs ™

Usable mode

Single-chip mode
Memory expansion mode
Microprocessor mode

Maximum operating frequency

10 MHz (frequency/1 mode, 0-wait)

Minimum operating frequency

32.768 kHz (frequency/2 mode)

Applicable power supply

When the emulator MCU is
RSS or RFS type.

2.7 t0 5.0 V (within the MCU's specified range)

When the emulator MCU is
RLSS or RLFS type.

1.8 t0 5.0 V (within the MCU's specified range)

Emulation memory

64 KB (can be mapped by 64 bytes)

Clock supply

Only the clock on the user system can be used.

Basic debugging functions

- Download

- Software break (max. 64 points, break before execution)
- Program execution/stop (allows free-run execution supporting software breaks)
- Memory reference/setting (reference/setting C-variables, run-time execution)

- Register reference/setting
- C-level debugging, etc.

Real-time trace function

Recording cycle

32768 cycles
(Address, data, MCU status)

Trace mode

- Before Break mode
32768 cycles of instruction execution before the user
program stopped is recorded.

- After Go mode
32768 cycles of instruction execution after an event was met
is recorded.

Hardware break function

Hardware break point

1 point (Address match, bus match, max. 256 pass counts)

Execution time measurement | Time measurement point Time between program start and stop
function Resolution 100 ns
Count source Emulator timer
Real-time RAM monitor | 1,024 bytes
function

Connection to user system

Via an emulator MCU and converter board prepared for each MCU.

Power supply for emulator

DC 5.0 V 5% (2 A) externally supplied (prepare the power supply separately)

Host machine interface

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

*1 Applicable MCUs are occasionally updated. For more information on applicable MCUs, please visit the Renesas Tool
Homepage at http://www.renesas.com/tools
*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.

R20UT0213EJ0600 Rev.6.00
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1.4 Operating Environment
Be sure to use this emulator with the operating environmental of the emulator and host machine listed in Tables 1.7 and 1.8.

Table 1.7 Operating environmental conditions

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

Table 1.8 Operating environment of the host machine

Item Description

Host machine IBM PC/AT compatibles with USB1.1™

oS Windows XP ™
Windows 2000

CPU Pentium 111 600 MHz or more recommended

Memory 128 MB 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 73).

Check the package components.

!

User registration

!

Install or upgrade the C compiler and
emulator debugger.

l
Set the emulator MCU type selection switch.
1
Connect the USB interface cable.
1
Connect the power supply for the emulator.
1
Connect the user system.
1
Connect the target status cables.
1
Turning on the power supply.
1

Check the LED display of the emulator.

!

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

!

Set the operating environment
of the emulator debugger.

l

Debug a program with various functions of
the emulator debugger.

Refer to “1.1 Package Components (page 14).

Refer to “User Registration” (page 12).

Install it from the included CD-ROM.

Set the emulator MCU type selection switch according to your
emulator MCU type.

Connect the USB interface cable to the USB interface connector
(J2) of the emulator and the USB port of the host machine.

Connect the power supply for the emulator to the power connector
(J1). Power supply for the emulator is 5.0 V5%, 2 A

Connect the user system to the emulator.
Connect the separately available converter board when necessary.

Connect the Vcc, GND and RESET clips of target status cables to
the Vce, GND and RESET pins on the user system.

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

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

Start up the High-performance Embedded Workshop, then, start up
the emulator debugger.

Set the INIT dialog box and MCU Setting dialog box of the
emulator debugger.

For how to use the High-performance Embedded Workshop
emulator debugger, refer to the online manual.

Figure 2.1 Flowchart of starting up the emulator

R20UT0213EJ0600 Rev.6.00
Oct. 20, 2010

:{ENESAS Page 21 of 82



M38000T2-CPE User’'s Manual 2. Setup

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.

The "auto_run.exe" starts up by inserting the included CD into the CD-ROM drive, and the HTML page for installation will
open. Install the C compiler, emulator debugger and USB driver as occasion demands.

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 which technical support 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 Figure 2.2, and close the ferrite core until it clicks.

]

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 | DC5.0V+5%/2 A |

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

=)

Figure 2.3 Power connector specifications Figure 2.4 Applicable plug specifications

A\ CAUTION

Notes on Connecting a Power Supply of the Emulator;
0 e The power cable included in this product package is colored red (+) and black (-).

o 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 (5.0 V £5%), because it may cause burn
injuries and the failure of internal circuits.
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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).

To emulator power

To emulator power supply connector RENESAS ¢
i RLSS/RLF!
E[I]]]]]Il:':m > . COMPACT EMULATOR RSS/RFj >
)y M38000T2-CPE

@ rovER  SYSTEM

STATUS
< o ol —» USB' SAFE TARGET

To host machine . o USE @ rower
0 emulator cLock

connector e JARCET
‘ RESET

WHITE:RESET I
‘ RUN RED:VCC
RESET BLACK:GND

cooo @ ——
()

9 MADE IN JAPAN

Figure 2.5 Connecting the emulator system
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2.6 Turning ON the Power
2.6.1 Setting the Emulator MCU Type Selection Switch
Set the emulator MCU type selection switch according to your emulator MCU type.

Emulator MCU type selection switch

Renesans @ /
RLSS/PLFSI\ ]

COMPACT EMULATOR omitted

RSSIRFS ﬁ
()

M38000T2-CPE /| ° >
ol
2o
@ rovER  SYSTEM £
s STATUS TARGET sa
use@_ee T 3o
@ rower %g
@ clock papgeT o
@ reser STATUS 17/ - o
d . WHITE:RESET IR ) )

RUN RED:VCC .

s omitted
RESET BLACK:GND |§
coon@ [
e MADE IN JAPAN e

Figure 2.6 Switch locations

(1) Emulator MCU Type Selection Switch
This is the switch to select an emulator MCU type. As shown in Table 2.2 below, set the switch according to your emulator
MCU type.

Table 2.2 Emulator MCU type selection switches
Switch setting Description

RLSS’RLFSI When the emulator MCU is RSS or RFS type.
RSSIRFSV RS When using the M3xxxxRSS, M3xxxxRFS.

RLSS’RLFSI When the emulator MCU is RLSS or RLFS type.
RSS/RFS When using the M3xxxXRLSS, M3xxxxRLFS.

A\ CAUTION

Note on Switch Settings:
o 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 Connecting the Emulator MCU
There are two ways available to connect the emulator MCU and M38000T2-CPE according to the emulator MCU type.

(1) For RSS and RLSS Type Emulator MCU
When the emulator MCU is RSS or RLSS type, connect the tip probe M38000T2-CPEC of the M38000T2-CPE emulator to
the emulator MCU directly. To connect them, align the No. 1 pins.

(2) For RFS and RLFS Type Emulator MCU
When the emulator MCU is RFS or RLFS type, connect the converter board PCA4933 (included) between the tip probe
M38000T2-CPEC of the M38000T2-CPE emulator and the emulator MCU. To connect them, align the No. 1 pins.

When the emulator MCU is RSS or RLSS type. When the emulator MCU is RFS or RLFS type.
No.1 pin
Emulator probe Bevel-edged and marked
Emulator probe No.1 pin
Bevel-edged and marked
No.1 pin
Bevel-edged

Converter board &
* No.1 pin PCA4933 >
S

Emulator MCU
(RSS/RLSS type)

* No.1 pin
Emulator MCU ¢

(RFSIRLFS type) @

Converter board *
(separately available)
* Converter board
(separately available)

[ User system J *

[ User system }

Figure 2.7 Connecting the emulator and emulator MCU

A\ CAUTION

Notes on Connecting Emulator MCU:
e Always shut OFF the emulator and the user system when connecting and disconnecting the user system.
Otherwise the internal circuit may cause a break.
e Take care not to attaché the converter board in a wrong direction. It may cause a fatal damage to the compact
emulator.
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2.6.3 Connecting the User System

To connect the emulator MCU and user system, a converter board according to the package is required. For details on
connecting to the user system, go to the M38000T2-CPE page from the following Renesas Tools Homepage and click
"Options" on the left menu to select the target MCU.

http://www.renesas.com/tools

When you have not prepared the user system, you can use a temporary target board (separately available).

2.6.4 Connecting the Target Status Cables

Connect the VCC, GND and RESET clips on the tip of the target status cables to the VCC, GND and RESET pins of the user
system respectively.

(1) VCC cable (red)

(2) GND cable (black)

(3) RESET cable (white)

User system

Omitted

/1 2 E

rrrrr 5 N
TARGET
< TARGET
TATUS
wr

1 A

RESET VCC

Figure 2.8 Connecting the Target Status Cables

A\ CAUTION

Notes on Connecting the User System:

e Take care not to attaché the converter board in a wrong direction. It may cause a fatal damage to the compact
emulator.

e Always shut OFF the emulator and the user system when connecting and disconnecting the user system.
Otherwise the internal circuit may cause a break.
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2.6.5 Reset Circuit of the User System

To debug with the M38000T2-CPE, use either an open-drain type reset IC or a CR reset circuit. The recommended pull-up
value is about 10 kQ. The MCU can be reset by outputting "L" to the target through the reset clip on the M38000T2-CPE.
However, if the reset circuit on the target is an H-output type RESET IC, it cannot be set to "L" and the emulator will not
operate properly.

Figure 2.9 shows the internal reset circuit connection diagram of the emulator.

33Q
To the RESET clip of

a target status cable

Reset control signal from
emulator internal circuit

Figure 2.9 Reset circuit connection diagram

2.6.6 Checking the Connections
Before turning the power ON, check the connection of the host machine, interface cable, compact emulator and user system.

2.6.7 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.

2.6.8 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.

The voltage of the user system should be 1.8 V < Vcc < 5.0 V. Do not change the voltage of the user system after turning on
the power.

A\ CAUTION

Notes on Power Supply:
¢ As this emulator cannot supply power to the user system, provide the user system with a separate power supply.
e This emulator consumes max. 50 mA of electrical current from user system. Therefore, set the power supply of
the user system considering this consumption.
¢ The voltage of the user system should be within the MCU’s specified range and between +1.8 t0 5.0 V.
¢ Do not change user system power supply voltage after power has been activated.
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2.6.9 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 2.10
shows the positions of the emulator status LEDs.

RENESAS ©

RLSSJRLFj
COMPACT EMULATOR RSS/RFS S

M38000T2-CPE

WHITE:RESET I
RED:VCC
GND

—

MADE IN JAPAN

LED for checking the connection of the target status cables

System status LEDs
Target status LEDs

Figure 2.10 Positions of the system status LEDs and target status LEDs

(1) System status LEDs
Check that the POWER of the system status LEDs is 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) LED for checking the connections of the target status cables

Check that the LED for checking the connections of the target status cables is lit immediately after the power is activated. If it
is not lit, shut off the emulator and check the target status cables are properly connected.

However, even under normal operating conditions, when the power supply voltage is less than 3.3 V, the GOOD LED will dim
or will not turn on.

(3) Target status LEDs

Target status LEDs light as shown in Figure 2.11. For about 2 seconds after power is turned on, all the target status LEDs light.
After that, make sure the target status LEDs light up normally.

When the target status LEDs do not display as shown in Figure 2.11, refer to “5. Troubleshooting” (page 73).

(O POWER  SYSTEM (O POWER  SYSTEM (O POWER  SYSTEM
. SAFE STATUS ' SAFE STATUS O SAFE STATUS
@ POWER () POWER (O POWER Example
@ CLOCK TARGET mz ) PO TARGET O cock 1aARGET | () :ON
@ rReser  STATUS seconds () peser  STATUS @ reser STATUS
@® :OFF
@ RruUN ’C) RUN . @ RruN O - Blinking
* Depends on the MCU's operating frequency ‘
(at MCU startup, f(@ = 0.5MHz: about 3 seconds).
Figure 2.11 Target status LEDs display when the emulator starts up normally
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2.7 Upgrading Firmware
2.7.1 When It is Necessary to Upgrade Firmware
It is necessary to upgrade the firmware in the cases listed below.

o When the firmware has been upgraded
e When the 740 Compact Emulator Debugger has been upgraded

If downloading firmware is not completed in the cases below, redownload the firmware.
- When the power is unexpectedly shut down during a download from 740 Compact Emulator Debugger
- When a communications interface cable is unexpectedly pulled out

2.7.2 Downloading Firmware in Maintenance Mode
Download firmware in the special mode called maintenance mode as explained here following.

(1) Connect the USB interface cable to the compact emulator and host machine.

(2) Within 2 seconds of activating power to the compact emulator, press the system reset switch on it to start maintenance
mode. When the emulator is switched to maintenance mode, the System Status SAFE LED on the emulator front panel
begins to flash.

(3) Start up the 740 Compact Emulator Debugger. When settings in the Init dialog box are complete, the dialog which urges
to download the firmware will appear. Download firmware following messages. Required time for downloading the
firmware is about 60 seconds.

IMPORTANT

Notes on the Firmware:

¢ Do not shut OFF power while firmware is being downloaded. Doing so, the emulator will not start up properly.
If power is shut off by mistake, redownload the firmware in maintenance mode.

e When returned to you after repair, etc., your compact emulator will have the latest version of firmware
downloaded in it. If a message “Target Missing or Connection Controlled” is displayed, it means that the
firmware in the emulator debugger you are using is not the latest version. So be sure to upgrade its version.

The latest emulator debugger can be downloaded from the URL below.

http://www.renesas.com/download
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2.8 Self-check
2.8.1 Self-check Procedure
The self-check is a function to check the memory etc. mounted in the emulator. The self-check is executed when the emulator
starts up, and detailed check is executed by following the procedure below. Execute this self-check with the user system

connected, and do so as explained here below. While the self-check is in progress, LEDs will change as shown in Figure 2.12.

(1) Within 2 seconds of activating power to the emulator, press the system reset switch on the emulator upper panel.
(2) Check the SAFE LED starts flashing and then press the system reset switch again.
(3) The self-check will start. If the normal result is displayed in about 10 seconds, the self-check terminated normally.

@ saFe

@ POWER

@ cLock

STATUS

TARGET)]

@ reser  STATUS

@ RuUN

Immediately after starting up
the emulator

(O POWER gySTEM

Press the systel
reset switch

within 2 seconds
after turning on
the power.

0000

In mainte

nance mode

(SAFE LED blinks)

() POWER

- SAFE
POWER
CLOCK
RESET

RUN

SYSTEM
STATUS

STATUS

Error detected

SAFE LED turns OFF
(O POWER sYSTEM

STATUS

@ sAre

—Q— POWER

—C} CLOCK
A

{} RESET

STATUS

’Q’ RUN

Check the SAF
LED is blinking,
then press the

TARGET]|system reset

switch again.

TARGET

During self-check
(LEDs blink at random)

(O POWER gySTEM

- POWER

OO

- RESET

STATUS
SAFE

- CLOCK

TARGET
STATUS

- RUN

When an error is
detected, target status
LESs blink to display
the error.

Terminated normally
(SAFE LED is lit)

O

L X JONOX®

POWER  SYSTEM
STATUS
SAFE

POWER

CLOCK  TARGET

RESET STATUS

RUN

* Time required for the self-checks depend on target MCU's operating frequency.

Figure 2.12 Self-check procedure
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2.8.2 If an Error is Detected in the Self-check
Table 2.3 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 2.3.

Table 2.3 Error LED display in the self-check and how to remedy it (1/2)

Example
O :ON
. $OFF Problem & Remedy
- : Blinking
POWER | CLOCK RESET RUN
The emulator system is not working properly.
- If the SAFE LED is blinking, startup the emulator debugger and download the
o o o ® firmware.
- Check that the emulator is powered.
- The emulator may be damaged. Contact your local distributor.
The user system is not powered or the target status cables are not connected properly.
- Check that the emulator is powered.
o o o O - Check that the VCC and GND clips of target status cables are connected properly.
- Check that the emulator MCU type selection switch is set properly.
- Check that the probe board and the user system are connected properly.
‘ The emulator MCU type selection switch is not set properly.
o o O @ | - Check that the VCC and GND clips of target status cables are connected properly.
- Check that the probe board and the user system are connected properly.
° ° 3 oy The target status cables are not connected properly.
s ~~ | - Check that the VCC and GND clips of target status cables are connected properly.
The reset command is not executed properly.
- Check that the reset pin is not held "H".
® 0 ® ® |- Check that the "H" output type reset IC is not used in the reset circuit. With this
emulator, the "H" output type reset IC cannot be used.
- Check that the RESET clip of a target status cable is connected properly.
The internal clock @ output is not executed properly.
- Check that the power supply voltage of the user system is within the MCU's specified
® Q! ® Q range.
‘ - Check that the oscillating frequency of the user system is within the MCU's specified
range.
The reset command cannot be canceled properly.
- Check that the reset pin is not held "L".
® 0 Q ® |- Check that the pullup resistor of about 10 kQ is connected to the reset circuit.
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Table 2.4 Error LED display in the self-check and how to remedy it (2/2)
Example

O :ON

@ :OFF

L - Blinking

Problem & Remedy

POWER | CLOCK RESET RU

z

The emulator system is not working properly.
- The emulator or emulator MCU may be damaged. Contact your local distributor.

elielietielietioll
Olo|e|e|e|e|o
oo ||ee
ole||e| e

i IMPORTANT |

Notes on the Self-check:
e Be sure to connect the user system before executing the self-check.
o |f the self-check does not result normally, the emulator or emulator MCU may be damaged. Then, contact your
local distributor.
e Depending on the MCU type, the registers will be altered only once after power-on. In that case, temporarily
turn off the power for the emulator system and user system after self-check has finished normally and then turn
it back on again.
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3. Usage (How to Use the Emulator Debugger)

This chapter describes how to start up the emulator debugger from the High-performance Embedded Workshop.

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 M38000T2-CPE Compact Emulator,
select “Session740_Family_Compact”

(1) MCU tab

1. Specifying the MCU file

Specifying the MCU file

Compach EnES Click the “Refer...” button.

A file selection dialog box will be displayed, so select the

MG | Debugeing Information | Seript | desired MCU file. The MCU file is stored in the directory in
MGLE MEB000MCL which you installed the High-performance Embedded
Workshop.

(Example: C:\Program Files\Renesas\Hew\Tools\Renesas\
DebugComp\Platform\PDTarget\PD38M\McuFiles)

Serel] e |1—MSBDDD—3L]2I32 LI - The MCU file contains the information specific to the
target MCU.
[ SelNSkeck - The MCU file you have selected is displayed in the MCU
section of the MCU tab.
N
TN
Serial No.
Shows the currently connected emulators in list form. Select
(0] 4 | Cancel Help \l the serial No. of the emulator vou want to be connected.

[~ Do not show this dialog box again.

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 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.

This function can be enabled only when you are starting up

the emulator debugger.

For details on the self-check, refer to “2.8 Self-check” on

page 31.
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(2) Debugging Information tab

Init {740 Compact Emulator?

ml  Debueeing Information |Scri|:|t |

Campiler: ISF{F\'M -

Ll

Chject Format: ISymbc'I File Farmat LI

Specifying the compiler used and the object
format

Specify the compiler you are using and the format of the
object file output by the compiler.
- Compiler

Select the compiler or assembler you are using.

(By default, the assembler from Renesas is selected.)

- Object Format
Select the format of the object file that is output by the
compiler or assembler you are using.

(0] 4 I Cancel Help

[~ Do not show this dialog box again.

(3) Script tab

Specifying the method for storing debug
information
Select the method for storing debug information. (By

default, the on memory is selected)

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.

Thit (740 Compact Emulatar)

MG | Debugging Information  Script I

Tnit File: [

0] 4 I Cancel Help

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

up the debugger, click the “Refer...” button and specify the
script file to be executed.

[~ Do not show this dialoe box again.
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3.2 Checking Connections of the Emulator System

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

D D Rt O BN TIor SRS oD D A . Checking connections of the emulator
IEECEIEECN S % 6 ||| 0 1) 2 |[Debum e o pore] | [serseraed mac_rermie] | 2

AR e e i EE EID R E R R system

e

When the emulator debugger is connected correctly to the
emulator after you have finished setting up the Init dialog
=1 box, you will see a message “Connected” displayed on the
“Debug” tab of the output window.

=
& ReC

(3 [befauit deskion = o |

Hlropnected

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

Ready
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3.3 Setup Before Debugging

(1) Memory Map setting when power is turned on

The initial MAP information of this emulator is as follows.
0000h--3FFFh: External
4000h--FFFFh: Internal
Alter the memory MAP information according to the memory space of the target MCU used. To change the memory MAP
information, use the Map command of the script window.

Area Setting Description
SFR External Uses the internal resources of the emulator MCU.
Internal RAM *1
Internal ROM Internal Enables the internal resources of the emulator.
External ROM External *2 Memory expansion mode and microprocessor mode only.

*1 If the internal RAM of the target MCU is larger than that of the emulator MCU, the internal resources of the emulator can
be enabled by setting the insufficient RAM area for Internal. Always be sure set the internal resources of the emulator
MCU (SFR/RAM areas) for External.

*2 If the user system has no memory reserved for it in its initial debugging state, etc., the internal resources of the emulator

can be enabled by setting that area for Internal

(2) Example memory MAP setting
If the ROM size of the target microcomputer is 60 KB (38000 Series MCU), the area at addresses from 1080h to 3FFFh which
has been set to External when the emulator is powered on must be changed to Internal.

1. Example memory MAP setting

AP OEBEEERON Example memory MAP setting
f“"’“ e Select Script from the View menu.
// In the Enter Command field, input “map 1080,3FFF,INT”
1! »l and press the Enter key.
KN i
Enter Command map 1080, 3FFF, INT|
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3.4 Program Execution
(1) Downloading the program

2. Downloading form the work space window

=3y TEST
=-[F TEST
E-2H Assembly sour
o L.[X) TESTOZAT
Ea Dewvriload madu

a Depend: Dowerload moduls

Downloading the program

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

the same effect.

Dioweriload module (debue data onl

[Mrl=ad module

Configure Wiew...

’T Allow Docking
Hide

Showing the source program
Double-click on the Assembly source file “xxx.A74.” The
1 A ot oo ok o ok editor (source) window will appear, showing the content of
2 rBample Prozram
3 o o o o o o o o o o o b o the “xxx.A74” file.
4 .ORG 100
5
&
7 .ORG FENOD
=]
=] RESET:
10 | oeooo | g 2EI
11 O=001 CLT
iz Oe0oz CLD
13 | oe0n0s LDX HEFF
14 O=005 THE
15 | Ded0& LO& $500
16 | oeons LD® f00
17 | oe00a LDY f300
15 | O=00c LOoaP:
19 | Oe00c STk 100, ¥
20 O=00£ IHC A
21 Oe0io Iy
22 Os011 BNE LOoP
23 O=013 Ihx
24 | 0=014 BME LoopP
25 Oe01la EMD:
26 | 0Oe0le JMP END
27 LSECTION YECTOR
28
29 .ORG BFFFC
30 WORD RESET
31
3z LEND
33 -
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(2) Program execution

1. Resetting the user program

CPU reset

Resets the user program.

B

HJT 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 user program after reset the emulator MCU.
L F= FC f
[ElENE e SR e =

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

same effect.

5. Step execution of the user program

- StepIn

< 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

Exists 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 user program.
Or you can select “Stop” from “Debug” menu for the same

effect.

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

L WI=IRIur=1 LU puu | Editor (Source) window
13 Oe00 LOOP: o ; ;
The position at which the user program has stopped is
15 | Deooe STA $100 P Preg PP
0 Oe00f INC A marked by a yellow arrow.
21 Oeddin
22 Oed11l | o» BHE LOarF
23 Oedl3 INH
24 Oe0l4 BHE LOOP
25 Oedl& END:
i [ I I [N hnl Fhil
(3) Setting software breakpoints
1. Screen after breakpoint setup
Screen after software breakpoint setup
L U=l > SEI l—{ - Software breakpoint (e)
11 | O=DO1 CLT «— | ]
1z | oeooz CLD A software breakpoint can be set or cleared by double-
13 | Oe003 LD¥ H3FF clicking the software breakpoint column. This is
1; geggg [EE 1400 rewritten to a break instruction, therefore, program
= .
15 | neoos Lo% #300 execution starts.
17 | De00a LDY fF00
18 | Oe00c LOOR: Or you can select “Break” -> “S/W breakpoint” from “S/W
19 | 0e00e ITh Bton,y breakpoint” button of the tool menu or “Display” menu for
EE g:g?g % HE A the same effect.
22 Oe0l1l |4 BHE Laoep
23 O0=013 IN¥
24 | O=014 BHE Laop
25 | Oe0D1la END:
26 | O=016 T JHP END
Software breakpoint column
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(4) Executing up to the cursor position

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

=]

=]

10 Oe000
11 Os001
12 0002
13 0003
14 Os005
15 Oe006
16 0005
17 Oe00sa
15 Oe00c
19 Oe00c
20 Os00f£
21 O=010
22 0011
23 Oe013
24 Os014
25 Os016
26 Os016

RESET:
SEI
CLT
CLD
LO¥ H3FF
THS
LD& 500
LO¥ 300
LOY 300

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.

2. After the execution has finished

=

10 Qelon
11 Oelol
12 Oe00O2
13 0e003
14 Oel0O&
15 Oel0a
16 Oenoa
17 Oe00&a
15 OO0z
19 Oe00e
20 OelOf
21 Oeldin
2z Oell1
23 Oe013
24 Oe0i4
25 Oella
26 Oella

RESET:

SEI
CLT
CLD

END:

1oo,y

Loap
Loap
END
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3.5 Hardware Breakpoint Setting Window
(1) Breakpoint setup dialog box

1. Opening the hardware breakpoint setup dialog box

I )

Hardware Break Point

Clicking this button opens the hardware breakpoint setup

]

dialog box.

Or you can select “Break™ -> “H/W Break” from “Display”

menu for the same effect.

2. Hardware Break Point Setting Window in initial state

Hardware breakpoint Setting Window in

NN H |
HA Break Point initial state
HAW Break: Select the “Enable H/W Break” check box, and this break
Load.. Save..
" Enage + {lizable 2 L{ | function will be enabled, allowing you to set hardware
breakpoints.
Seleet T pe: - Lata Gampare 1~ The breakpoint information can be saved to a file.
v fddress ¥ | Mot Specifi

The saved breakpoint information can be loaded.

£ Addr &) Bt Na [Data; ||:||:|

) Biti Syl
| et IElyte ,l
fiddress: |DIIIIIIEI -] _@

Bit Mo I— —[ast Mata————

| ot [se

Bt Symbnl: I vl E Mask: —
Pz mourt: |1
BBEEss [EE: IR.-"'IN vl Statis: I vl

0K I Cancel | Help I
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(2) Break event type selection

1. When Address is selected

Event type (Address)

eak Paint

You can set a specified address, pass count, access

HAW Break: condition, or data comparison. When you finished setting,
&  Dissble Load... | Save.. I click OK. -
Address: Specify a break address.
s T e Pass count: Specify a pass count.
eec{__ ’;'Z'Z [t ompars Access condition: Specify instruction fetch (Fetch) or
~ ress I Net Specify memory access (Write, Read, or R/W).
(L &2 EHi (i Wata:[00 Data comparison: When you specified memory access for
€ Bit Symhal et (B =] the access condition, you can specify a
Address: [ —[ comparison condition. For example, you
L M5k Data can specify that a break should occur
it e | [ Hot Use when the data read from or written to
Bit Symbal: | 7] . the address breakpoint has a specific
_E Washe il value. Furthermore, you can specify
Pass Count |1 valid or invalid bits for that specific

ficcess Type: |wa 7| Status | vl value.
(0] 4 I Cancel I Help |

2.When Addr & Bit No. are selected

ak. Paint Event type (Addr & Bit No.)
HAW Break: < You ~can set a specifie_d address, pass _c_ount, access
: Load... | Save.. | condition, or data comparison. When you finished setting,
(¢ Enable " Disable click OK
Address: Specify a break address.
Select Twpe: — [ata Bompate Bit: Specify a bit.
o flies I ot Snesify Pass count: Specify a pass count.
@ Addr & Bit No. D&tai i Access condition: Specify a memory access (Write, Read,
" Bit Symbol or R/W)
lereths: I Byte  ~ l — . . . . o
Address: IEDDO vI Data comparison: You can _speufy valid or invalid bits for
: ~Mask Data that specific value.
Bit Ma: |D B Hot
v | [t [Ee
Bit Symbok | 2=l Wt
Pass Court: I1
Access Tvpe: I vI Status: ID vl
(0] 4 I Gancel I Help I

3. When Bit Symbol is selected

reak Point Event type (Bit Symbol)
HAW Break: < You can set a specified address, pass count, access
sl | E— | condition, or data comparison. When you finished setting,
{* Enable " Dizable click OK.
Bit symbol Specify a bit symbol.
Select Type: —Data Gompare Pass count: Specify a pass count.
' Address [ hiot Epesity, Access condition: Specify a memory access (Write, Read,
¢ Addr & Bit No. Dat= i@ or R/W).
& Bit Symbol e Data comparison: You can specify valid or invalid bits for
Address: m _E : IBYte :l' that specific value.
Bit: s B ‘l“lf‘Sk Data
W | Hot ze
Bit Symbal | | ok
Pazs Count: |1
focess Type: I vl Status: ID vl
Ok I Cancel | Help I
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3.6 Trace Window

(1) Trace window

1. Opening the trace window

|1 Trace window

’—H/ Clicking this button opens the trace window.
— 1

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

for the same effect.

2. Trace window

=vial/ el vias=|ny

<
|

Trace window
The trace window is used to show the results of real-time

Range: -00032, 00000 |Ares Before Break [File: [Gycle 00032 |Address: EO0D [Time ] )
[ Cyole Tabel | Address | Data | Syne | Read | Write Dataiccess trace measurements. It has the following four display
sample.A7d, 10: SEL des:
pa{alulu] REIET SEI moaes: -
00032 RESET EOOO 78 1 a 1 - Bus mode ™"
P EODL 12 o o L Bus information per cycle can be inspected. The contents
sample.A7d, 11: LT . . .
B001 LT are displayed in order of execution paths.
—0@oo30 EOO1 1z 1 a 1
-000z9 EODZ i 0 ] 1 - Disassemble mode V|
sample.a74, 1Z: CLD . . .
=007 e The execution paths of the executed instructions can be
-00028 EQ0Z bl 1 0 1 inspected. The contents are displayed in order of
-00027 E003 az 0 o 1 ;
sample.a74, 13: LDE HIFF execution pathS'
EO03 LDX #FFH .
—000Z 6 EOO3 AZ 1 0 1 - Source mode
—00025 EOD4 FF 0 o 1 -
sample.aTd, 14: s The execution paths of the source program can be
EOOS TES inspected.
—00024 E0OS 94 1 0 L Operating buttons of the tool bar can reference the
—000Z3 EOOR a9 u] a 1 .
execution paths.
- Data access mode Z
Data read/write cycles can be inspected. In addition to the
data access information, the window can display the
source line information in combination with it.
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. Example of the trace window display

Bus display (BUS) Explanation of the trace window (bus

display)

=VE/ Q88 vav =z nv

Ranee: 00032, 00000 |Area: Before Break |File: [Cycle: 00032 [Address: EQOD [Time: The following explains the displayed contents, from left to
| Cycle Lskel | 2ddress | pata | Syne | Bead | Weite nght'
-00032 | RESET E0OD 78 1 0 1 - Address
—00031 EOO1 1z 0 0 1 Shows the status of the address bus.
-00030 EOOL 1z 1 0 1 - Data
‘ggggg Eggg Eg 2 g 1 Shows the status of the data bus.
—000Z7 E003 Az i i 1 - SYNC L . o
000z £003 a3 1 0 1 Output during instruction opcode fetch, this signal
—0ooz5 E004 FF o o 1 assumes the value 1 when opcode is fetched. If the
—oooz4 EOOS oz 1 0 1 displayed Sync value is enclosed in parentheses as in (1),
-00023 EODE a9 0 o 1 it means a dummy Sync, in which case the instruction in
-00022 EODE a9 1 0 1 that line actually is not executed. If not accessed, the
—000z1 EQO7 0o 0 0 1 value is displayed as “-*.
-00020 E008 Az 1 0 1 - Read
-00018 ED09 00 0 0 1

Indicates the data bus state. This signal determines the
direction of the data bus. When in a Read state, it
indicates the value 0.

- Write
Indicates the data bus state. This signal determines the
direction of the data bus. When in a Write state, it

Disassemble display (DIS)

Helva/(afq viaS = nw indicates the value 0.
Range: -00032, 00000 |Ares Before Break File [Cycle: -00032 |Address: EODD [Time:
 Cycle Address | ¢hi-code | Zakel | Mnemonic

-00032 | E000 78 RESET SET
-00030 | =001 iz CLT
-00028 | E00Z bt cLD
-000Z6 | E003 AZFF LDX #FFPH
-00024 | E005 oz TES
-00022 | =006 4000 LA #00H
-00020 | =008 A200 LDX #00H
-00018 | E00a 2000 LD¥ #00H
-00016 | E00E 990001 LOOP sTA 0100H, ¥
-00010 | =00F an e A
-00008 | E010 cB n¥

4+t | INTERRUPT ---> VECTOR ADDRESS in §FFDC

Source display (SRC)
=Ve/ (a8 | vasz ny

Range: 00032, 00000 |Area: Before Break |File: sample.AT4 [Oycle: -00032 |Address: EDOD [Time:

Line 2ddress Now | Source

00010 | EOOD H SET

Ooo1l EOOL = CLT

o001z EOOZ = CLD

00013 EOO3 = LDX #3FT

ooo14 EQOS = TES

OooL1s EQOE = LDA #5300

O00L1E EQO2 = LDE #300

{o]nfuiips EOOA = LDY #500

Ooo18 EOOC = LOOF:

ooo1s EQOC = 3TA 100, ¥
oo0zo EQOE = INC A

oooz1 EDLO = INY

0onzz EO1L = ENE LOOE

Data access display (DATA)
=V aga vas=z nv

Range: -00032, 00000 |P|rea: Before Break |File: |ch:|e: =000 |P|ddress: 0100 | Time:

| Cycle Lahel |DataAc:c:ess | h'" m' 5: ms. usl
—0oo11 (0100 00 w
—00005 (E01Z F9 R |
—0oo04 (OOFF EO W )
—00o03 (OOFE 13 ™ )
—00002 (O0FD 14 ™ §
—0oool [FFDC 90 R
([ [u]uu]
]
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(2) Suspending and resuming trace measurement

1. Suspending trace measurement

v e/ eqa | vavz(E v e

Range: , |F\rea Before Break [File: |Cycle: ‘Puddress: Time:

| Cycle | Zabel | 2ddress | Data | Sync | Read | Write Datafecess

2. Resuming trace measurement

Stop

Click this toolbar button to suspend the trace measurement

in progress.

Re-Start

=VE/ QA vavZ i ve

Ranes: 32167, D000 |fres Before Break |File: |Gyols: 00020 |Address: ECE |Time: Click this toolbar button to resume the trace measurement in
 Cycle Liahel | Address | Data | Syne | Read| lrite Datakcoess progress.
-00020 E01E EQ o o 1
-00018 | ENp EOLE 4c 1 o 1
—OOI1E E017 16 o o 1
—00017 EOLE EQ o o 1
—00016 | END EOL6 4c 1 o 1
—00015 E0L7 16 o o 1
-00014 EOL8 ED o o 1
-00013 | Emp EOLE 4c 1 o 1
—0001z E0L7 16 o o 1
-00011 EO1E EQ o o 1
-00010 | Enp EOLE 4c 1 o 1
—0000s E0L7 16 o o 1
—mrnro ohio b-1nl n n 1
(3) Trace point setup dialog box
1. Opening the trace point setup dialog box
Trace Point

Jl@||

 E—

2. Trace Point Setting Window in initial state

Clicking this toolbar button opens the trace point setting
window.
Or you can select “Trace point” from “Trace” of “Display”

menu for the same effect.

% Before Break
" fAfter Go

{ Cancel |

Trace Point Setting Window in initial state

You can specify following two trace ranges for the trace
event.

- Before Break
32K cycles of instruction execution before the user
program stopped is recorded.

- After Go
32K cycles of instruction execution after a trace began is

recorded.

R20UT0213EJ0600 Rev.6.00
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3.7 RAM Monitor Window

This function makes it possible to make reference to the changes in memory contents without impairing the real-time
performance for target program execution. The compact emulator system is provided with the 1K-byte RAM monitoring area
(which cannot be divided into several area).

(1) RAM monitor window

1. Opening the RAM monitor window

| _{ RAM monitor

—— Clicking this button opens the RAM monitor window.
|23 =

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

“Display” menu for the same effect.

2.
RAM monitor window
—
R = R L _— This window shows changes of memory contents while the
e e e e B 0 1 0ot R R o
oun FEOFEOM B0 00 00 07 41 00 00 00 ED EC 0000 0P - user program is executed. This is accomplished by using the
o 160 o T4 da oh 1a 02 0 56 op oo b4 ws mow . . .
1050 03 00 4 B3 W0 14 03 00 14 03 00 14 03 W 14 03 real-time RAM monitor function, and the memory contents
O0BD 00 14 03 00 14 03 00 14 03 00 14 03 00 14 03 00
0070 14 03 o0 14 03 00 14 03 00 14 03 00 14 03 00 14 R R . R
o FER TR O G TR VR A R I corresponding to the RAM monitor area are displayed in
0040 14 03 o0 14 03 00 14 03 34 OE ED 00 14 03 00 14
00BN 03 00 14 03 00 14 03 00 14 03 00 30 05 00 30 (% .
oo WoDoorow o 0500 00 kW0 dump form. The memory contents displayed here are
OOED 05 00 30 0% 00 30 05 00 30 05 00 30 05 00 30 (%
il B 00 U 0o g 03 08 o7 0o 03 0a 03 AE i 0F oF 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

RAM monitor area setting

JrofEEs snmwpuuiwabane . g 2 Clicking this toolbar button opens the RAM monitor area

[ 100ms] Label |[Resister [0 +1 +2 +3 +4 45 +6 + +§ +9 + +B +C +0 + +F|ASCII Ei

000000 [ROM_TOP . .

000010 setting window.

000020

000030

000040

000050

000060

000070

000080

000090

000040

0000BO

0000C0O

000000

0000ED

0000F0

000100

000110

000120

T i

2. 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
— monitored.
Start: Im vI You can set the address by 64 bytes.
Size: 1 = blocks
fres: 0000 - O3FF
] 4 I Cancel
3. RAM monitor display area
RAM monitor display area
t ) Em¥ s umas| k040 8 2 [wedadhddp s The background colors of the data display and the code
o PG G 0 08 05 of 0 0 G b 0C 00 06 OF v display sections change with the access attribute as
L described below.
| - Green Addresses accessed for read
E - Red  Addresses accessed for write
I - White Addresses not accessed
L0200
210
220
230
L0240
| 0250
260
270
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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 M38000T2-CPE

Applicable MCUs 740 Family MCUs which have emulator MCUs"

Usable mode Single-chip mode

Memory expansion mode

Microprocessor mode

Applicable power supply When the emulator MCU is | 2.7 t0 5.0 V (within the MCU's specified range)
RSS or RFS type.
When the emulator MCU s 1.8 t0 5.0 V (within the MCU's specified range)
RLSS or RLFS type.
Emulation memory 64 KB (can be mapped by 64 bytes)

Clock supply Only the clock on the user system can be used.

*  Applicable MCUs are occasionally updated. For more information on applicable MCUs, please visit the Renesas Tool

Homepage at http://www.renesas.com/tools
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4.2 Applicable MCU

Table 4.2 lists the target MCUs to be debugged with this product.

Table 4.2 List of the applicable MCUs

Emulator MCU

Temporary  target

Series Group Emulator MCU Type selection MCU file board Operating condition
38000 3803
3803H M38049RLSS RLSS/RLFS M38007T-ADS Refer to 4.2.1 (1)
3803L
3804
3804L M38049RLSS RLSS/RLFS M38007T-ADS Refer to 4.2.1 (1)
gg;gM M38000.MCU
3822H M38227RFS RSS/RFS M38067T-ADF Refer t0 4.2.1 (2)
3822A
3823 M3823AT-RLFS RLSS/RLFS M38067T-ADF Refer t04.2.1 (3)
3826 M38267RLFS RLSS/RLFS M38187T-ADF | Refer t0 4.2.1 (4)
3826A M38267RLFS RLSS/RLFS M38187T-ADF Refer t0 4.2.1 (4)
M37560RLFS RLSS/RLFS M37560.MCU M38187T-ADF Refer t0 4.2.3 (9)
3850A M38507ARLSS RLSS/RLFS M38517T-ADS Refer t0 4.2.1 (5)
3850
3850H M38517RSS RSS/RFS M38517T-ADS Refer to 4.2.1 (6)
3851
3858 M38588RSS RSS/RFS M38517T-ADS Refer to 4.2.1 (7)
3222 M38859RLFS RLSS/RLFS M38067T-ADF Refer to 4.2.1 (8)
3886 M38867RIFSM38867RHS RISS/RLFS M38067T-ADF Refer t0 4.2.1 (9)
38C1 M38C13RLFS RLSS/RLFS M38000.MCU - | Refer to 4.2.1 (10)
322;A M38C29RLFS RLSS/RLFS M38C29T-ADF Refer to 4.2.1 (11)
38C5 M38C59T-RLFS RLSS/RLFS = | Referto4.2.1(12)
38D2 M38D29T2-RLFS *2 RLSS/RLFS - Refer t0 4.2.1 (13)
38D5 M38D59T-RLFS RLSS/RLFS - Refer to 4.2.1 (14)
38C8 M38C89RLFS RLSS/RLFS M38C89T-ADF Refer to 4.2.1 (15)
38K0 M38K09RFS RSS/RFS Refer t0 4.2.1 (16)
38K2 M38K29RFS RSS/RFS M38K29T-ADF Refer t0 4.2.1 (17)
7200 M37150 M37150ERSS RSS/RFS M37150.MCU - Refer t0 4.2.2 (1)
M37151 M37151ERSS RSS/RFS M37151.MCU - Refer t04.2.2 (2)
M37160 M37160ERSS RSS/RFS M37160.MCU - Refer t0 4.2.2 (3)
M37161 M37161ERSS RSS/RFS M37161.MCU - Refer t0 4.2.2 (4)
M37221 M37221ERASS RSS/RFS M37221.MCU - Refer t0 4.2.2 (5)
M37225 M37225ERSS RSS/RFS M37225.MCU - Refer t0 4.2.2 (6)
M37280 M37280ERSS RSS/RFS M37280.MCU - Refer t04.2.2 (7)
M37281 M37281ERSS RSS/RFS M37281.MCU - Refer t0 4.2.2 (8)
740 7516 M37516RSS RSS/RFS M37516.MCU - Refer t0 4.2.3 (1)
7517 M37517RLSS RLSS/RLFS M37517.MCU - Refer t0 4.2.3 (2)
7534 M37534RSS RSS/RFS M37534.MCU M37531T-ADS Refer t04.2.3 (3)
7540 M37540RSS RSS/RFS M37540.MCU M37531T-ADS Refer t0 4.2.3 (4)
7542 M37542RSS RSS/RFS M37542.MCU M37531T-ADS Refer t0 4.2.3 (5)
7544 M37544RSS RSS/RFS M37544.MCU M37531T-ADS Refer t0 4.2.3 (6)
7545 M37545RLSS RLSS/RLFS M37545.MCU M37531T-ADS Refer t04.2.3 (7)
;gjg M37542RSS RSS/RFS M37542.MCU M37531T-ADS Refer t0 4.2.3 (5)
;gjg M37549T-RLSS RLSS/FLFS M38000.MCU | M37531T-ADS Refer t0 4.2.3 (8)
7560 M37560RLFS RLSS/RLFS M37560.MCU M38187T-ADF Refer t0 4.2.3 (9)

*1 Applicable MCUs are occasionally updated. For more information on applicable MCUs, please visit the Renesas Tool
Homepage at http://www.renesas.com/tools

*2 The M38D29T2-RLFS is sold as a part of the set packages with a converter board (M38D29T2-RLFS-FP or M38D29T2-

RLFS-HP) and cannot be purchased separately.

R20UT0213EJ0600 Rev.6.00
Oct. 20, 2010

RENESAS

Page 50 of 82



a5077977
取り消し線
M38867RLFS

a5077977
テキストボックス
M38867RFS


M38000T2-CPE User’'s Manual 4. Hardware Specifications

4.2.1 Operating Condition for the 38000 Series

(1) M38049RLSS
2009-07-24 Rev.2.00

For the specification of the mass-produced MCUs,
be sure to check the data sheet of your MCU.

7] Guaranteed operating range of 3803 and 3804

Applicable group: Guaranteed operating range of 3803H and 3804L
3803, 3803H, 3803L, 3804 and 3804L Guaranteed operating range of 3803L

Groups [ Guaranteed operating range of M38000T2-CPE

16.8 AJ High-speed mode f(#)=f(XIN)/2 l 168 AJ Middle-speed mode f()=f(XIN)/8 |

=
I
3
=
N
wn

®
IS
*®
'S

o
w

»
N}

Operating frequency f(XIN)[MHz]
Operating frequency f(XIN)[MHz]

N
N
|

20 2.7 40 45 50 55 18 22 27 40 45 50 55
Operating supply voltage [V] Operating supply voltage [V]

* Be sure to use the emulator MCU M38049RLSS.

* The evaluation at a voltage lower than 2.7 V and higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.1 Operating conditions of the M38049RLSS

(2) M38227RFS

2006-03-20 Rev.1.20

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU .

m Guaranteed operating range of 3822
Guaranteed operating range of 3822M
Guaranteed operating range of 3822H
Guaranteed operating range of 3822A
—

Guaranteed operating range of M38000T2-CPE

Applicable group :
3822,3822M,3822H,3822A Group

[ Operating mode f(¢)=f(XIN)/2__] [ Operating mode f(#)=f(XIN)/8__]
i~ i~
T T
= =3
z z
3 X
> 100 > 10.0
2 2
g 80 g 80
5 g
= & 6.0
j=2] j=2]
£ 40 £
< <
[ [
o o
o (e}

20 25

4.0 45 5.0 55 18202,225 3.0 5.0 55
Operating supply voltage [V]

Operating supply voltage [V]
* Be sure to use the emulator MCU M38227RFS.
* When debugging the 3822M,3822H and 3822A Group MCU using the M38227RFS,
be concerned about the difference of specifications of the MCUs .
* The evaluation at a voltage lower than 2.5 V and higher
than 5V is not available in combination with the M38000T2-CPE.

Figure 4.2 Operating conditions of the M38227RFS

IMPORTANT

Note on the M38227RFS:
e The M38227RFS is a standard type MCU. When debugging the 3822 Group M, H and A version MCUs using
the M38227RFS, be concerned about the difference of specifications of the MCUs.
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(3) M3823AT-RLFS

2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

N

///A Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group :
3823 Group

[ operating mode f(@=f(xIN)2 ] [ operating mode f(@=f(XIN)/4 ]

10.0 10.0
8.0 8.0
5.0

Operating frequency f(XIN)[MHz]
Operating frequency f(XIN)[MHz]

4.5 5.0 55 1820 25 5.0 55

4.0
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M3823AT-RLFS.

* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.3 Operating conditions of the M3823AT-RLFS

(4) M38267RLFS

2006-03-20 Rev.1.20

For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU .

\
N

// Guaranteed operating range of mass-produced MCU (standard)
W Guaranteed operating range of mass-produced MCU (low-voltage version)

~}7] Guaranteed operating range of mass-produced MCU(A version)

é
N

Guaranteed operating range of M38000T2-CPE

[]
[:
S

Applicable group :

3826 Group
| Operating mode  f( ¢ )=f(XIN)/2 | Operating mode  f( ¢ )=f(XIN)/8 |
¥ ¥
= =
z z
g g
3 100 > 100
c =4
g 80 g 80
© >
£ 40 =
[ IS
2 20 S
(o] o)
2.0 2!5 4.0 4.5 5.0 55 18, 22 25 3.0 5.0 55
OperatingQ‘éuppIy voltage [V] Operatiﬁ% supply voltage [V]
* Be sure to use the emulator MCU M38267RLFS.
* The evaluation at a voltage lower than 2.2 V and higher
than 5 V is not available in combination with the M38000T2-CPE.
Figure 4.4 Operating conditions of the M38267RLFS
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(5) M38507ARLSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUSs, be sure to check the data sheet of your MCU.

\

/A Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group :
3850A Group

[ operating mode f(@=f(XIN)2_ ]

Operating mode  f(@=f(XIN)/8 |

125

125

6.0

Operating frequency f(XIN)[MHz]
Operating frequency f(XIN)[MHz]

2.7 4.0 50 55 2.7 50 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38507ARLSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.5 Operating conditions of the M38507ARLSS
(6) M38517RSS
2005-09-26 Rev.1.10 For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.
m Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE
Applicable group :
3850, 3850H and 3851 Groups
[ Operatingmode  f(@)=f(XIN)2 ] [ operating mode  f(¢)=f(xiNy8_ |
i~ i~
I I
=) =)
z z
Z Z
> >
%) %)
j = j =
$ 80 $ 80
o o
o o
E 2
] 4.0 ]
@ @
Qo Qo
(o] (o]
2.7 4.0 50 55 2.7 50 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38517RSS.
* The M38517RSS is a Spec. H MCU.
When debugging the 3850 Group (standard version) MCU using the M38517RSS,
be concerned about the difference of specifications of the MCUs .
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.6 Operating conditions of the M38517RSS

IMPORTANT

Note on the M38517RSS:

e The M38517RSS is a Spec. H MCU. When debugging the standard version MCU using the M38517RSS, be

concerned about the difference of specifications of the MCUs.
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(7) M38588RSS

2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

N

///A Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group :

3858 Group
[ Operating mode f(@=f(xINyi1 | [ operating mode  f(@=f(xiNy2_ ]

N N

I I

= =)

z z

g 2 125
> >

2 2

Q [

=] =}

g g

& 6.0 & 6.0
[=) [=2]

£ £

© T

@ @

o Q.

(@] (]

45 5.0 55

4.0 2.7 4.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38588RSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.7 Operating conditions of the M38588RSS
(8) M38859RLFS
2005-09-26 Rev.1.10 For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU.
W///A Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE
Applicable group :
3885 Group
l Operating mode  f( @)=f(XIN)/2 I
i~
I
=3
z
a3
s
2
g 80
jon
L
g
T
g
o]
3.0 3.6
Operating supply voltage [V]
* Be sure to use the emulator MCU M38859RLFS.
Figure 4.8 Operating conditions of the M38859RLFS
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M38867RFS
(9) M3886+RLFS

2005-09-26 Rev.1.10 or the specification of the mass-produced

F
MCUs, be sure to check the data sheet of your MCU .

m Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

N

Applicable group :
3886 Group

l Operating mode  f( @)=f(XIN)/2 I

4.0

Operating frequency f(XIN)[MHz]

27 4.0 5.0 55
Operating supply voltage [V]
* Be sure to use the emulator MCU M38867RFS.

* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.9 Operating conditions of the M3886#RLFS
M38867RFS

(10) M38C13RLFS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

\

////A Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group :
38C1 Group

[ Operating mode f(¢)=f(xIN)2 |

Operating frequency f(XIN)[MHz]

INws
[felele]

18 22 25 3.0 4.0 5.0 55

Operating supply voltage [V]

* Be sure to use the emulator MCU M38C13RLFS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.10 Operating conditions of the M38C13RLFS
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(11) M38C29RLFS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

N

///A Guaranteed operating range of mass-produced MCU (Standard)
[7-7] Guaranteed operating range of mass-produced MCU (Spec. A)
Guaranteed operating range of M38000T2-CPE

I§

Applicable group :
38C2 and 38C2A Groups

[ Operating mode f(@=f(XIN)2 |

Operating frequency f(XIN)[MHz]

1 82‘0 25 4.0 4.5 5.0 5.5
Operating supply voltage [V]
* Be sure to use the emulator MCU M38C29RLFS.
* The M38C29RLFS is an A version MCU.
When debugging the 38C2 Group(standard version) MCU using the M38C29RLFS,
be concerned about the difference of specifications of the MCUs .

* The evaluation at a voltage lower than 2.5 V and higher
than 5 V is not available in combination with the M38000T2-CPE.

Figure 4.11 Operating conditions of the M38C29RLFS

IMPORTANT

Note on the M38C29RLFS:

e The M38C29RLFS is an A version MCU. When debugging the standard version MCU using the
M38C29RLFS, be concerned about the difference of specifications of the MCUs.

(12) M38C59T-RLFS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU.

m Guaranteed operating range of mass-produced MCU
: Guaranteed operating range of M38000T2-CPE

Applicable group :
38C5 Group

[ operating mode f(@)=f(xiNy2 ]

10.0
8.0

Operating frequency f(XIN)[MHz]

|
18
Operating supply voltage [V]

4.0 4.5 5.0 55

* Be sure to use the emulator MCU M38C59T-RLFS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.12 Operating conditions of the M38C59T-RLFS
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(13) M38D29T2-RLFS
2009-07-24 Rev.1.00

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

N

//A Guaranteed operating range of mass-produced MCU (FLASH)

N

=] i N
%k\ Guaranteed operating range of mass-produced MCU (QzROM)
: Guaranteed operating range of M38000T2-CPE

Applicable group:
38D2 Group

[ Operating mode f(#)=f(XIN)/4 ]
[ operating mode f(#)=f(xiN)2 |
) ~ 16.0
T T
= =
Z 125 z
o3 &
> >
o o
c =
$ 80 g 80
o o
g o
E 2
5 4.0 3 4.0
2 20 2
(o] o
1 82.0 27 4.0 45 5.0 55 1,82 o 27 45 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38D29T2-RLFS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.
Figure 4.13 Operating conditions of the M38D29T2-RLFS
(14) M38D59T-RLFS
2005-09-26 Rev.1.00 For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU .
m Guaranteed operating range of mass-produced MCU
: Guaranteed operating range of M38000T2-CPE
Applicable group:
38D5 Group
[ operating mode f(@=f(xIN)2 | [ operating mode f(@=f(XIN)/4 ]
i~ i~
I I
= =
z Z 125
z z
3 125 3
c c
$ 80 g 80
o o
o o
E’ E’ 5.0
8 8
[ [
Q. Q.
O 075 ¢}
i 4.0 4.5 5.0 55 1.82.0 252‘7 4.0 45 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38D59T-RLFS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.14 Operating conditions of the M38D59T-RLFS
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(15) M38C89RLFS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

m Guaranteed operating range of mass-produced MCU

: Guaranteed operating range of M38000T2-CPE

Applicable group :
38C8 Group

[ operating mode  f(@)=f(XIN)2 ]

8.0

2.7

Operating frequency f(XIN)[MHz]

2.2 4.0 5.0 5.5
Operating supply voltage [V]

* Be sure to use the emulator MCU M38C89RLFS.
* Use a temporary target board M38C89T-ADF (separately available).

Figure 4.15 Operating conditions of the M38C89RLFS

(16) M38KO9RFS
2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

\

m Guaranteed operating range of mass-produced MCU(Standard)
“V/A Guaranteed operating range of mass-produced MCU(Spec.L)
Guaranteed operating range of M38000T2-CPE

[

]

Applicable group :
38KO0(Standard,Spec L) Group
[ operating mode f(@=f(xINyiL ] [ operating mode f(@=f(xIN)2 ]
¥ ¥
2 2
i i 12.0
B B
= =
g 80 g
g g
& 6.0 =
2 2
5 5
g g
(e] (e]
3.0 4.0 5.0 4.0 5.0
Operating supply voltage [V] 525 Operating supply voltage [V] 52
* Be sure to use the emulator MCU M38K09RFS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.16 Operating conditions of the M38K09RFS
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(17) M38K29RFS

2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU.

m Guaranteed operating range of mass-produced MCU(Standard)

N7 Guaranteed operating range of mass -produced MCU(Spec.L)
D Guaranteed operating range of M38000T2-CPE

Applicable group :
38K2(Standard,Spec L) Group

[ oOperating mode f(@)=f(XIN)/L ] [ oOperating mode f(@)=f(xIN)2 ]

12.0
8.0 8.0
6.0 6.0

Operating frequency f(XIN)[MHz]
Operating frequency f(XIN)[MHz]

3.0 4.0 5.0 3.0 4.0
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M38K29RFS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.17 Operating conditions of the M38K29RFS

IMPORTANT

Note on the M38KO9RLFS and M38K29RLFS:

e The M38KO09RLFS and M38K29RLFS are standard type MCUs. When debugging the L version MCUs, be
concerned about the difference of specifications of the MCUs.
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4.2.2 Operating Condition for the 7200 Series

(1) M37150ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUSs, be sure to check the data sheet of your MCU .

Applicable group:
M37150
* Guaranteed operating range of M38000T2-CPE

At VCC = 4.5--5.0V: f(FSCIN)=3.58MHz or f(FSCIN)=4.43MHz
* Be sure to use the emulator MCU M37150ERSS.

* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.18 Operating conditions of the M37150ERSS
(2) M37151ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

Applicable group:
M37151
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(Xin)=8.0MHz
* Be sure to use the emulator MCU M37151ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M 38000T2-CPE.

Figure 4.19 Operating conditions of the M37151RESS

(3) M37160ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUSs, be sure to check the data sheet of your MCU .

Applicable group:
M37160
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(FSCIN)=4.43MHz
* Be sure to use the emulator MCU M37160ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.20 Operating conditions of the M37160ERSS

(4) M37161ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUSs, be sure to check the data sheet of your MCU .

Applicable group:
M37161
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(Xin)=8.0MHz
* Be sure to use the emulator MCU M37161ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.21 Operating conditions of the M37161ERSS
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(5) M37221ERASS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU.

Applicable group:
M37221
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(Xin)=8.0MHz
* Be sure to use the emulator MCU M37221EARSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.22 Operating conditions of the M37221ERASS

(6) M37225ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU .

Applicable group:
M37225
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(FSCIN)=8.0MHz
* Be sure to use the emulator MCU M37225ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.23 Operating conditions of the M37225ERSS

(7) M37280ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

Applicable group :
M37280
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(Xin)=8.0MHz
* Be sure to use the emulator MCU M37280ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M 38000T2-CPE.

Figure 4.24 Operating conditions of the M37280ERSS

(8) M37281ERSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUSs, be sure to check the data sheet of your MCU.

Applicable group:
M37281
* Guaranteed operating range of M38000T2-CPE
At VCC = 4.5--5.0V: f(Xin)=8.0MHz
* Be sure to use the emulator MCU M37281ERSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.

Figure 4.25 Operating conditions of the M37281ERSS
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4.2.3 Operating Condition for the 740 Series

(1) M37516RSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

\

ﬂ Guaranteed operating range of mass-produced MCU
E Guaranteed operating range of M38000T2-CPE

Applicable group :
7516 Group

[ operating mode f(@=f(xiNy2 ]

8.0

4.0

Operating frequency f(XIN)[MHz]

0 5.0 5.5

27 4
Operating supply voltage [V]

* Be sure to use the emulator MCU M37516RSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.26 Operating conditions of the M37516RSS

(2) M37517RLSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU.

m Guaranteed operating range of mass-produced MCU
: Guaranteed operating range of M38000T2-CPE

Applicable group:
7517 Group

[ oOperatingmode f(@=f(xiNy2 |

4.0

Operating frequency f(XIN)[MHz]

3.0 3.6
Operating supply voltage [V]

* Be sure to use the emulator MCU M37517RLSS.

Figure 4.27 Operating conditions of the M37517RLSS
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(3) M37534RSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

m Guaranteed operating range of mass-produced MCU

D Guaranteed operating range of M 38000T2-CPE

Applicable group:
7534 Group

[ operating mode f(¢)=f(XIN)/L ]

6.0

Operating frequency f(XIN)[MHz]

4.1 5.0 55
Operating supply voltage [V]

* Be sure to use the emulator MCU M37534RSS.

Figure 4.28 Operating conditions of the M37534RSS

(4) M37540RSS

2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU.

[ i -
m Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group:
7540 Group

| Operating mode  f( @)=f(XIN)/1 | Operating mode  f( @=f(XIN)/2 |

Operating frequency f(XIN)[MHz]

Operating frequency f(XIN)[MHz]

8.0 8.0
4.0 4.0
2.0 2.0
1.0
2!224 4.0 45 5.0 55 22, 4.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M37540RSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.29 Operating conditions of the M37540RSS
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(5) M37542RSS

For the specification of the mass-produced

2005-09-26 Rev.1.10
MCUSs, be sure to check the data sheet of your MCU.

m Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE

Applicable group:
7542, 7546 and 7547 Groups

| Operating mode  f(®)=f(XIN)/1 |

8.0

Operating frequency f(XIN)[MHz]

2 40 45 50 55

224

Operating frequency f(XIN)[MHZz]

8.0
4.0 4.0
2.0 20
10 +— k7

I

Operating mode  f( §)=f(XIN)/2 |

2 224 4.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M37542RSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.30 Operating conditions of the M37542RSS
(6) M37544RSS
2005-09-26 Rev.1.10 For the specification of the mass-produced
MCUSs, be sure to check the data sheet of your MCU.
m Guaranteed operating range of mass-produced MCU
D Guaranteed operating range of M38000T2-CPE
Applicable group:
7544 Group
[ Operating mode f(@=f(XINy/1 ] Operating mode f(#=f(XIN)2 |
N N
I T
= =
z z
I3 L
> >
(5] o
c i=4
$ 80 g 80
o o
g o
= g
£ S
s ©
(7% [
Q. j=X
o o]
45 5.0 55 4.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M37544RSS.
* The evaluation at a voltage higher than 5 V is not available
in combination with the M38000T2-CPE.

Figure 4.31 Operating conditions of the M37544RSS

IMPORTANT

Note on the M37542RSS:

e The M37542RSS is a standard type MCU. When debugging the 7546/7547 Groups QzROM version MCU, be
concerned about the difference of specifications of the MCUs.

Note on the M37544RSS:

e The M37544RSS is a standard type MCU. When debugging the QzROM version MCU using the M37544RSS,
be concerned about the difference of specifications of the MCUs.
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(7) M37545RLSS

2005-09-26 Rev.1.10 For the specification of the mass-produced

MCUs, be sure to check the data sheet of your MCU .

N

///A Guaranteed operating range of mass-produced MCU
: Guaranteed operating range of M 38000T2-CPE

Applicable group
7545 Group

[ Operating mode f(¢)=f(XIN)/4 ]

4.0

Operating frequency f(XIN)[MHz]

18 3.6
Operating supply voltage [V]

* Be sure to use the emulator MCU M37545RLSS.

* Refer to the precaution for using the M37545RLSS.

Figure 4.32 Operating conditions of the M37545RLSS

(8) M37549T-RLSS

The specification of the mass-produced MCUs differs depending
on the MCU type (QzROM/Flash, etc.). Be sure to check the data
sheet of your MCU.

m Guaranteed operating range of mass-produced MCU

: Guaranteed operating range of M38000T2-CPE

2007-09-14 Rev.1.00

Applicable group:
7548 and 7549 Groups

Operating mode  f(#)=f(XIN)2__|

[ oOperating mode f(¢)=f(XIN) | |

8.0

Operating frequency f(XIN)[MHz]

Operating frequency f(XIN)[MHz]

8.0
4.0
2.0 2.0
1.0 1.0 —
1I82‘0 24 4.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M37549T-RLSS.
* The evaluation at a voltage higher than 5.0 V is not available in combination with the M38000T2-CPE.
Figure 4.33 Operating conditions of the M37549T-RLSS
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(9) M37560RFS

2005-09-26 Rev.1.10

For the specification of the mass-produced
MCUs, be sure to check the data sheet of your MCU .

\

/// Guaranteed operating range of mass-produced MCU (standard version)
‘/ Guaranteed operating range of mass-produced MCU (Spec.A)
Guaranteed operating range of M38000T2-CPE

]
[k

Applicable group:
7560 and 7560A Groups

[ Operating mode f(¢)=f(XIN)/2 ] [ Operating mode f($)=f(XIN)/8 ]

N N

I I

=3 =

z z

oY X

2 10.0 Z 10.0

c =

$ 80 g so0

g g

& &= 6.0

2 2

'5 4.0 "‘:E

[ [

Q. o

(o) (o)

2.0 22 4.0 45 5.0 55 l.Bz 02.2 3.0 5.0 55
Operating supply voltage [V] Operating supply voltage [V]
* Be sure to use the emulator MCU M37560RLFS.
* The evaluation at a voltage lower then 2.2 V and higher than 5 V is not available
in combination with the M38000T2-CPE.
Figure 4.34 Operating conditions of the M37560RFS
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4.3 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:
o Operations of the emulator system differ from those of actual MCUs as listed below.

(1) Reset condition

(2) Initial values of internal resource data of an MCU at power-on
When power is turned on, the ROM areas (4000h to FFFFh) of the emulator are defaulted to EAh (NOP
instruction).

(3) Capacities of the internal memories (ROM and RAM)
Because the internal ROM is emulated by the emulation memory, the capacity and assignment of the
emulator’s internal memories differ from those of the actual MCU.

(4) Register values after command reset and turning the power on
With the emulator system, when the power is turned on or after command reset, the emulator’s register
values are defaulted to FFh.

(5) Stack pointer value after command reset
With the emulator system, the stack address listed in the MCU file is used as an initial value of the stack
pointer after the command reset.

(6) Power-on reset
You can reset this emulator system by the reset command of the 740 Compact Emulator Debugger,
however, this emulator system cannot emulate operation at a power-on reset. Therefore, check the
operation at a power-on reset using an actual MCU.

(7) AJD conversion, D/A conversion
As A/D converters have a pitch converter board between the emulator MCU and the user system, some
characteristics are slightly different from those of the actual MCU.

(8) BRK instruction interrupt vector table addresses
As the emulator uses the BRK instruction interrupt table addresses, when data is read out from these
addresses, the data are different from expected values.

Note on RESET# Input:
¢ Do not set the target reset signal to “Low” during the user program is stopped or run-time debug command is
executed excluding the user program is executed (while RUN status LED of the emulator upper panel is ON).
Otherwise the emulator may malfunction or some data of the emulation memory may be rewritten. If setting the
target reset signal to “Low” during the user program is stopped or run-time debug command is executed, reset
the system.

Notes on BRK Instruction:
e The BRK instruction cannot be used.
e The vector address value of the BRK instruction cannot be changed.

Note on Software Breaks:
o Software breaks replace the original instruction with the BRK instruction that generates the BRK interrupt.
When the address that sets the software break is viewed in the dump window etc. while executing the programs,
the BRK instruction “00h” is displayed. When trace result are viewed in the bus display, “00h” is displayed by
fetching (by instruction) the address that sets the software break, however in the reverse assembly display, the
“BRK” instruction is displayed.
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IMPORTANT

Notes on Watchdog Timer:
e Watchdog timers cannot be used with this product.
e MCU watchdog timers can only be used during program execution (free running). Disable watchdog timers in
all other program operations (break, dump, forced stop, etc.).
o |f the user system has a watchdog timer in its reset circuit, disable it when you use the emulator.

Notes on RAM Capacity:
e Since this product uses the internal RAM of the emulator MCU, its RAM size differs from that of the actual
MCU.
e When the RAM area of the target MCU is larger than the RAM in the emulator MCU, set the marginal area to
“INT” by the MAP command of the emulator debugger. The emulation memory can be used as alternative for
the shortage.

Note on Inspecting/Setting Registers
e Some registers exceeding 8 bits in length such as the 16-bit timer require that they be read and written to in
designated byte orders.
When inspecting: Data must be read out the upper byte first and then the lower byte.
When setting: Data must be written the lower byte first and then the upper byte.

When you inspect or set these registers, be aware that if one of the following debug operations is performed,
they cannot be inspected or set normally.

(1) Register values are inspected or set in the Dump or the Memory window of the emulator debugger.

(2) Only the upper or the lower byte alone is inspected or set in the emulator debugger before a break.

(3) The instructions to inspect or set these registers are single-stepped in the emulator debugger.

In this product, data are read out the lower address first and then the upper address. Since this read byte order
differs from the designated read byte order of the MCU, data cannot be read normally.

For writes too, since the window is updated after the upper or lower side of a register is set and a read operation
occurs in the middle of a write to the MCU, data cannot be written to the register normally.

In the case of (2) and (3) too, since a read and write to the MCU occurs upon a program break, data cannot be
written to and read out normally.

Please be sure to use the realtime RAM monitor function to verify reads and writes to these registers.

Note that the registers exceeding 8 bits in length which have had their read and write byte sequences designated
include the 16-bit timers (Timer X and Timer Y), the AD conversion register (read-only register), and the
protected registers.

Note on Stack Area:

o With this emulator, use stack specified by the stack pointer S consume 3 bytes. If there is not enough use stack
area, using other areas not designed for use as stacks (SFR area, RAM area that stored data or ROM area) can
damage the use program or destabilized emulator control. Therefore, ensure a maximum +3 bytes of the area
used the user program as user stack area.

Note on Final Evaluation:
o Be sure to evaluate your system and make final confirmation with a CS (Commercial Sample) version MCU.
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4.4 Connection Diagram
4.4.1 Connection Diagram of the Compact Emulator
Figure 4.35 shows the connection diagram of the M38000T2-CPE.

200
(o
300
Unit: mm
Figure 4.35 Connection diagram of the compact emulator
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[+] o
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oA § o
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Unit: mm
15.24
Figure 4.36 Connection diagram of the tip of the probe (M38000T2-CPEC)
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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 User System:
o For starting up the emulator normally, the following are needed.
(1) Connection to the emulator MCU
(2) Power supply to the emulator MCU (Vcc and GND)

- The Vcc pin is connected to the user system to observe the voltage of the user system. Therefore the
emulator cannot supply the power to the user system. Design you system so that the user system is
powered separately.

- The voltage of the user system should be within the MCU?’s specified range and between +1.8 to 5.0 V.

- Do not change the voltage of the user system after turning on the power.

(3) Clock supply to the emulator MCU
(4) RESET pin

When debugging with the M38000T2-CPE, use either an open-drain type reset IC or CR reset circuit. The

recommended pull-up value is about 10kQ. The MCU can be reset by outputting “L” to the user system

through the reset clip on the M38000T2-CPE. However, if the reset circuit on the user system is an H-

output type RESET IC, it cannot be set to "L" and the emulator will not operate properly.

(5) Other pins
According to the MCU specifications, terminate the Vref pin (if the MCU has it) or CNVss pins properly.

Notes on the Self-check:
o |f the self-check does not result normally, the emulator may be damaged. Then contact your local distributor.
¢ Run the self-check with the user system connected.

Note on Quitting the 740 Compact Emulator Debugger:
o To restart the emulator debugger, always shut power to the emulator main unit off once and then on again.

Note on Downloading the Firmware:
¢ Do not shut OFF power while firmware is being downloaded. Doing so, the emulator will not start up properly.
If power is shut off by mistake, redownload the firmware again.

Note on the Clock Supply:
e The clock supplied to the emulator MCU is available from only the oscillator circuit in the user system.

Notes on the User System (Power Supply, Order of Powering On):

o 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 to the emulator MCU? Check that target status LED (POWER) is ON.
Is the clock supplied to the emulator MCU? Check that target status LED (CLOCK) is ON.
Whether RESET operation on the emulator MCU is possible? Check that target status LED (RESET) is OFF.
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IMPORTANT

Notes on Stop and Wait Modes:

e The STP and WIT instructions are executed as a “NOP instruction” no matter whether the program is single-
stepped or over-stepped.
e During the stop or wait mode, debug commands (break, dump, single-step, stop, etc.) with the emulator
debugger cannot be executed. Wait until the emulator debugger returns from stop or wait mode by reset input
or interrupt, etc. from the user system before executing the command. Also, debug command cannot be
executed when the target clock is not oscillating. The internal clock @ can stop in the following cases.
- When the system clock of the emulator MCU is not oscillating
- When the emulator MCU is in stop mode
- When the emulator MCU is in wait mode

Notes on MCU Status While a Program Is Stopped:
o With this emulator, the program is stopped with a loop program to a specified address. Note that, in this case,
peripheral circuits (e.g. timer) are still operating.
o If an interrupt request is generated at any time other that when the program is being executed (while the user
program is paused or a debug program is running), the interrupt is not generated because the emulator disables

interrupts. However, the interrupt request bit can be set. And the interrupt request bit cannot be cleared by the
emulator.

Notes on Step Execution

e Interrupts are disabled during single-step execution. Accordingly, the interrupts are not generated because the

emulator disables interrupts. However, an interrupt request bit can be set. And the internal request bit cannot be
cleared by the emulator.

e The single-steps and breaks cannot be executed in the internal RAM area.

Notes on MAP References and Settings:
e The initial MAP settings when the emulator debugger starts up are as follows.
0000h to 3FFFh: EXT
4000h to FFFFh: INT (emulation memory available)
o With this product, you can map memory by 64 bytes
e Be sure to set the internal RAM of MCU and SFR area to “EXT”.
When the RAM area of the emulator MCU is larger than the RAM in the emulator MCU, set the marginal area
to “INT”.

e Writing into the emulation memory allocated to 1000h -- FFFFh is protected by the ROM protect function of
the emulator.

Note on Reset Command Execution During User Program Execution:

e The real-time aspect of the user program is not guaranteed when debug commands such as dump are executed
during user program execution.

Note on Flash Memory and EPROM Modes:

e The emulator does not emulate flash memory and EPROM modes. Also, the emulator does not emulate CPU
rewrite mode in flash memory mode.
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IMPORTANT

Notes on CE Declaration of Conformity:
o Please use it with care 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.

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

o |f 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.

o 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 the power of the emulator |

Check LEDs display Not normal ,
of the emulator l
Normal Refer to 5.2. (1) “When the LEDs of the M38000T2-CPE Do

Not Display Normally” on page 74.

Init dialog box of emulator
debugger displayed

Not normal or error displayed

A 4
1. Check the operating environment etc. of the emulator
Normal debugger.
(See the 740 Compact Emulator Debugger user's manual)
2. Reinstall the emulator debugger.
3. Refer to 5.2. (2) “MCU Setting Dialog Box Does Not
Appear at Debugger Startup” on page 75.

“Connected” is displayed on the “Debug”
tab of the emulator debugger’s output
window.

l

| Emulator system started up normally |

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 M38000T2-CPE Do Not Display Normally

Table 5.1 Errors LEDs show and their checkpoints (2)

Example
O :ON
@ OFF

o Problem & Remedy
- : Blinking

POWER | CLOCK | RESET RUN

The emulator system is not working properly.

o o o o firmware.
- Check that the emulator is powered.

- If the SAFE LED is blinking, startup the emulator debugger and download the

- The emulator may be damaged. Contact your local distributor.

- Check that the emulator is powered.

The user system is not powered or the target status cables are not connected properly.

o o o Q - Check that the VCC and GND clips of target status cables are connected properly.
- Check that the emulator MCU type selection switch is set properly.
- Check that the probe board and the user system are connected properly.

‘ The emulator MCU type selection switch is not set properly.
o o r @® | - Check that the VCC and GND clips of target status cables are connected properly.
- Check that the probe board and the user system are connected properly.

The target status cables are not connected properly.

- Check that the VCC and GND clips of target status cables are connected properly.

The reset command is not executed properly.
- Check that the reset pin is not held "H".

® igt ® ® | Check that the "H" output type reset IC is not used in the reset circuit. With this
o emulator, the "H" output type reset IC cannot be used.
- Check that the RESET clip of a target status cable is connected properly.

The internal clock g output is not executed properly.

® Q ® Q range.

range.

- Check that the power supply voltage of the user system is within the MCU's specified

- Check that the oscillating frequency of the user system is within the MCU's specified

The reset command cannot be canceled properly.
- Check that the reset pin is not held "L".

® O O @ | - Checkthat the pullup resistor of about 10 k€2 is connected to the reset circuit.

The emulator system is not working properly.

Others - The emulator may be damaged. Contact your local distributor
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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

Cannot connect with the target.

The emulator debugger cannot be connected to the emulator properly.

- Check that the emulator's target status LEDs. If they are blinking, the
emulator has not started up properly. Check the settings explained in "'5.2
(1) When the LEDs of the M38000T2-CPE Do Not Display Normally"
(page 74).

- Check that the USB cable is connected properly.

- Check that the USB driver is installed properly.

Target MCU is not under control.
Please execute RESET command.

The emulator MCU does not work properly because of some kind of problem.
- Recheck the connection of the emulator.
- Check the clock, reset circuit and power supply of the user system.

Target Missing or Connection Controlled.

Contact your local distributor.

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

- Check the target status LED display. If the LED is blinking, the emulator did
not start up normally.
See “2.6.9 LED Display When the Emulator Starts Up Normally” (page 29).
- Check that the USB cable is connected properly.
See "2.5 Connecting the Host Machine" (page 24).
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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 URL, 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: S\

Operating frequency: [MHZz] (Clock division ratio:

Emulator MCU:

Emulator MCU type selection switch setting: RFS/RSS, RLFS/RLSS

Firmware version:
Emulator debugger type and its version

(2) Product Information

- Target MCU name:

Emulator name:
Optional product name:

(3) 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 (

(4) 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 this product, wipe it off with a dry soft cloth.
Do not use thinner or other solvents because these chemicals can cause the surface coating to separate.
(2) When you do not use this product for a long period, remove the power supply, the host machine and the user system.

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, lightning, storm, flood and other unexpected disasters and damages.

In the above cases, contact your local distributor. If your product is being leased, consult the leasing company or the owner.
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6.4 Repair Provisions
Repair with extra-charge
The products elapsed more than one year after purchase can be repaired with extra-charge.

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

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.

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.

R20UT0213EJ0600 Rev.6.00 RENESAS Page 78 of 82
Oct. 20, 2010






M38000T2-CPE User's Manual

Publication Date: Oct 16, 2010 Rev.6.00

Published by: Renesas Electronics Corporation

Microcomputer Tool Development Department 2

Edited by: Renesas Solutions Corp.




ENESAS

SALES OFFICES Renesas Electronics Corporation

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH
Arcadiastrasse 10,40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, PR.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel:+86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited

Unit 1601-1613, 16/F, Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co.,, Ltd.

7F,No.363 Fu Shing North Road Taipei, Taiwan

Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.

1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632

Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia

Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F, Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2010 Renesas Electronics Corporation and Renesas Solutions Corp. All rights reserved.

Colophon 1.0



M38000T2-CPE
User's Manual

LENESANS R20UTO213E10600

(Previous Number:

Renesas Electronics Corporation
REJ10J0301-0500)



	Preface
	Important
	Precautions for Safety
	Contents
	User Registration
	Terminology
	1. Outline
	1.1 Package Components
	1.2 System Configuration
	1.2.1 System Configuration
	1.2.2 Names and Functions of each part of the Emulator

	1.3 Specifications
	1.4 Operating Environment

	2. Setup
	2.1 Flowchart of Starting Up the Emulator
	2.2 Installing the Included Software
	2.3 Attaching the Ferrite Core
	2.4 Connecting the Power Supply for the Emulator
	2.5 Connecting the Host Machine
	2.6 Turning ON the Power
	2.6.1 Setting the Emulator MCU Type Selection Switch
	2.6.2 Connecting the Emulator MCU
	2.6.3 Connecting the User System
	2.6.4 Connecting the Target Status Cables
	2.6.5 Reset Circuit of the User System
	2.6.6 Checking the Connections
	2.6.7 Turning ON/OFF the Power
	2.6.8 Power Supply to the User System
	2.6.9 LED Display When the Emulator Starts Up Normally

	2.7 Upgrading Firmware
	2.7.1 When It is Necessary to Upgrade Firmware
	2.7.2 Downloading Firmware in Maintenance Mode

	2.8 Self-check
	2.8.1 Self-check Procedure
	2.8.2 If an Error is Detected in the Self-check


	3. Usage (How to Use the Emulator Debugger)
	3.1 Starting Up the Emulator Debugger
	3.2 Checking Connections of the Emulator System
	3.3 Setup Before Debugging
	3.4 Program Execution
	3.5 Hardware Breakpoint Setting Window
	3.6 Trace Window
	3.7 RAM Monitor Window

	4. Hardware Specifications
	4.1 Target MCU Specifications
	4.2 Applicable MCU
	4.2.1 Operating Condition for the 38000 Series
	4.2.2 Operating Condition for the 7200 Series
	4.2.3 Operating Condition for the 740 Series

	4.3 Differences between the Actual MCU and Emulator
	4.4 Connection Diagram
	4.4.1 Connection Diagram of the Compact Emulator

	4.5 Notes on Using This Product

	5. Troubleshooting
	5.1 Flowchart to Remedy the Troubles
	5.2 When the Emulator Debugger Does Not Start Up Properly
	5.3 How to Request for Support

	6. Maintenance and Guarantee
	6.1 User Registration
	6.2 Maintenance
	6.3 Guarantee
	6.4 Repair Provisions
	6.5 How to Make Request for Repair



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




