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Notice

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 lossesincurred by you
or third parties arising from the use of these circuits, software, or information.

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 errorsin or omissions from the information included herein.

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

Y ou should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “ Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; persona electronic equipment; and industrial robots etc.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). Y ou must check the quality grade of each Renesas
Electronics product before using it in a particular application. Y ou may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not bein any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by firein 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 aloneis very difficult, please evaluate the safety of the final products or systems 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 al 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 aresult of your noncompliance with applicable laws
and regulations.

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. Y ou should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with athird party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any lossesincurred by you or third parties as aresult of
unauthorized use of Renesas Electronics products.

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) “RenesasElectronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

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

(2012.4)




Regulatory Compliance Notices

® European Union regulatory notices
This product complies with the following EU Directives. (These directives are only vaid in the European Union.)
CE Certifications:

« Electromagnetic Compatibility (EMC) Directive 2004/108/EC

EN 55022 Class A

WARNING: = This is a Class A ﬁroduct. 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 GmbH
Address: Arcadiastrasse 10, 40472 Dusseldorf, Germany
* Trademark and Type name
Trademark: Renesas
Product name: E10T-USB Emulator

Type name: HS0005TCUO1H



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

® United States Regulatory notices
This product complies with the following EMC regulation. (Thisisonly valid in the United States.)

FCC Certifications:

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in aresidentia areaislikely 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:
(2) 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.




IMPORTANT INFORMATION
READ FIRST

« READ thisuser's manual before using this emulator product.

« KEEP the user's manual handy for futurereference.

Do not attempt to use the emulator product until you fully under stand its mechanism.

Emulator Product:
Throughout this document, the term "emulator product” shall be defined as the following
products produced only by Renesas Electronics Corp. excluding all subsidiary products.

e Emulator
e User system interface cable

The user system or a host computer is not included in this definition.

Purpose of the Emulator Product:

This emulator product is a software and hardware development tool for systems employing the
Renesas microcomputer. This emulator product must only be used for the above purpose.

Limited Applications:

This emulator product is not authorized for usein MEDICAL, atomic energy, aeronautical or
space technology applications without consent of the appropriate officer of a Renesas sales
company. Such useincludes, but is not limited to, use in life support systems. Buyers of this
emulator product must notify the relevant Renesas sales offices before planning to use the product
in such applications.

Improvement Policy:

Renesas Electronics Corp. (including its subsidiaries, hereafter collectively referred to as
Renesas) pursues a policy of continuing improvement in design, performance, and safety of the
emulator product. Renesas reserves the right to change, wholly or partially, the specifications,
design, user's manual, and other documentation at any time without notice.

Target User of the Emulator Product:

This emulator product should only be used by those who have carefully read and thoroughly
understood the information and restrictions contained in the user's manual. Do not attempt to use
the emulator product until you fully understand its mechanism.

It is highly recommended that first-time users be instructed by users that are well versed in the
operation of the emulator product.

R20UT2177EJ0500 Rev. 5.00 Page | of VI
Aug 30, 2012 RENESAS



LIMITED WARRANTY

Renesas warrants its emulator products to be manufactured in
accordance with published specifications and free from defectsin
material and/or workmanship. Renesas, at its option, will replace any
emulator products returned intact to the factory, transportation charges
prepaid, which Renesas, upon inspection, shall determine to be defective
in material and/or workmanship. The foregoing shall constitute the sole
remedy for any breach of Renesas’ warranty. See the Renesas warranty
booklet for details on the warranty period. This warranty extends only
to you, the original Purchaser. It is not transferable to anyone who
subsequently purchases the emulator product from you. Renesas is not
liable for any claim made by athird party or made by you for athird

party.
DISCLAIMER

RENESAS MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, ORAL OR WRITTEN, EXCEPT AS PROVIDED
HEREIN, INCLUDING WITHOUT LIMITATION THEREOF,
WARRANTIESASTO MARKETABILITY, MERCHANTABILITY,
FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR
AGAINST INFRINGEMENT OF ANY PATENT. IN NO EVENT
SHALL RENESASBE LIABLE FOR ANY DIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE
EMULATOR PRODUCT, THE USE OF ANY EMULATOR
PRODUCT, OR ITSDOCUMENTATION, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. EXCEPT AS
EXPRESSLY STATED OTHERWISE IN THISWARRANTY,
THISEMULATOR PRODUCT ISSOLD "ASIS", AND YOU
MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE EMULATOR PRODUCT.

R20UT2177EJ0500 Rev. 5.00 Page Il of VI
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State Law:

Some states do not alow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
Thiswarranty gives you specific legal rights, and you may have other rights which may vary from
State to state.

The Warranty is Void in the Following Cases:

Renesas shall have no liability or legal responsibility for any problems caused by misuse,
abuse, misapplication, neglect, improper handling, installation, repair or modifications of the
emulator product without Renesas' prior written consent or any problems caused by the user
system.

All Rights Reserved:

This user's manual and emulator product are copyrighted and all rights are reserved by
Renesas. No part of this user's manual, al or part, may be reproduced or duplicated in any form,
in hard-copy or machine-readable form, by any means available without Renesas’ prior written
consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristics
and performance of Renesas' semiconductor products. Renesas assumes no responsibility for
any intellectual property claims or other problems that may result from applications based on
the examples described herein.

2. No licenseisgranted by implication or otherwise under any patents or other rights of any third
party or Renesas.
Figures:

Some figuresin this user's manua may show items different from your actual system.

Device names:

Thisuser’s manual uses H8/xxxx as an example of the device name.

Limited Anticipation of Danger:

Renesas cannot anticipate every possible circumstance that might involve a potential hazard.
The warningsin this user's manual and on the emulator product are therefore not all inclusive.
Therefore, you must use the emulator product safely at your own risk.

R20UT2177EJ0500 Rev. 5.00 Page IIl of VI
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SAFETY PAGE
READ FIRST

« READ thisuser's manual before using this emulator product.

« KEEP the user's manual handy for futurereference.

Do not attempt to use the emulator product until you fully under stand its mechanism.

DEFINITION OF SIGNAL WORDS

A This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

A DANGER DANGER indicates an imminently hazardous situation which, if not

avoided, will result in death or serious injury.

A WARNING WARNING indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

|A CAUTION | CAUTION indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.

| CAUTION |

CAUTION used without the safety alert symbol indicates a
potentially hazardous situation which, if not avoided, may result
in property damage.

NOT E emphasizes essential information.

R20UT2177EJ0500 Rev. 5.00 Page IV of VI
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A\ WARNING

Observe the precautions listed below. Failure to do so
will result in a FIRE HAZARD and will damage the user
system and the emulator product or will result in
PERSONAL INJURY. The USER PROGRAM will be
LOST.

1. Do not repair or remodel the emulator product by
yourself for electric shock prevention and quality
assurance.

2. Always switch OFF the host computer and user system
before connecting or disconnecting any CABLES or
PARTS.

3. Connect the connectors in the user system and in the
user interface cable by confirming the correct direction.

CAUTION

Caution to Be Taken for Disposal:

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

European Union regulatory notices:
The WEEE (Waste Electrical and Electronic Equipment) regulations put
responsibilities on producers for the collection and recycling or disposal of
electrical and electronic waste. Return of WEEE under these regulations is

mmmm 2Pplicable in the European Union only. This equipment (including all

accessories) is not intended for household use. After use the equipment
cannot be disposed of as household waste, and the WEEE must be treated,
recycled and disposed of in an environmentally sound manner.

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

R20UT2177EJ0500 Rev. 5.00 Page V of VI
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Warnings on Emulator Usage

Be sure to read and understand the warnings below before using this emulator. Note that these are
the main warnings, not the complete list.

A WARNING

Always switch OFF the host computer and user system
before connecting or disconnecting any CABLES or PARTS.

Failure to do so will result in a FIRE HAZARD and will
damage the user system and the emulator product or will
result in PERSONAL INJURY. The USER PROGRAM will be
LOST.

CAUTION

Place the host computer and user system so that no
cable is bent or twisted. A bent or twisted cable will impose
stress on the user interface leading to connection or contact
failure.

Make sure that the host computer and the user system
are placed in a secure position so that they do not move
during use nor impose stress on the user interface.

R20UT2177EJ0500 Rev. 5.00 Page VI of VI
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I ntroduction

The High-performance Embedded Workshop is a powerful development environment for embedded applications targeted
at Renesas microcontrollers. The main features are:

e A configurable build engine that allows you to set-up compiler, assembler and linker options via an easy to use
interface.

e Anintegrated text editor with user customizable syntax coloring to improve code readability.
o A configurable environment to run your own tools.

e Anintegrated debugger which allows you to build and debug in the same application.

e Version control support.

The High-performance Embedded Workshop has been designed with two key aims; firstly to provide you, the user, with
aset of powerful development tools and, secondly, to unify and present them in away that is easy to use.



About This Manual

This manual describes preparation before using the emulator, emulator functions, debugging functions specific to the
emulator, tutorial, and emulator's hardware and software specifications.

Refer to the High-performance Embedded Workshop User's Manual for details on the information on the basic usage of
the High-performance Embedded Workshop, customization of the environment, build functions, and debugging functions
common to each High-performance Embedded Workshop product.

This manual does not intend to explain how to write C/C++ or assembly language programs, how to use any particular
operating system or how best to tailor code for the individual devices. These issues are left to the respective manuals.

Microsoft® and Windows”® are registered trademarks of Microsoft Corporation.
Visual SourceSafeis a trademark of Microsoft Corporation.
IBM isaregistered trademark of Internationa Business Machines Corporation.

All brand or product names used in this manual are trademarks or registered trademarks of their respective companies or
organizations.

Document Conventions
This manual uses the following typographic conventions:

Tablel Typographic Conventions

Convention Meaning
[Menu->Menu Option] Bold text with ‘-> is used to indicate menu options
(for example, [File->Save As...]).
FILENAME.C Uppercase names are used to indicate filenames.
“enter this string” Used to indicate text that must be entered (excluding the “” quotes).
Key + Key Used to indicate required key presses. For example, CTRL+N

means press the CTRL key and then, whilst holding the CTRL key
down, press the N key.

° When this symbol is used, it is always located in the left hand
margin. Itindicates that the text to its immediate right is describing

(The “how to” symbol) h
“how to” do something.




User Registration

When you install debugger software, atext filefor 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.

Y our 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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H8 Family E10T-USB Emulator Section 1 Overview

Section1 Overview

The High-performance Embedded Workshop is a graphical user interface intended to ease the
development and debugging of applications written in C/C++ programming language and
assembly language for Renesas microcomputers. Itsaim isto provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform in which the application is running.

The E10T-USB emulator (hereafter referred to as the emulator) is a software and hardware
devel opment support tool for application systems using the Renesas original microcomputer.

The main unit of the emulator is connected, through the dedicated debugging interface, to the user
system. The user system can be debugged under the conditions similar to the actual application
conditions. The emulator enables debugging anywhere indoors or out. The host computer for
controlling the emulator must be an IBM PC compatible machine with USB 1.1/2.0 (Full-Speed).

Figure 1.1 shows the system configuration using the emulator.

Connected to
the USB connector USB cable (1.5 m)

User system

Connected to
the USB connector

Figurel.l System Configuration with the Emulator

R20UT2177EJ0500 Rev. 5.00 Page 1 of 180
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H8 Family E10T-USB Emulator Section 1 Overview

The emulator provides the following features:

Excellent cost-performance emulator
Compactness and connection to the USB are obtained.
Realtime emulation

Realtime emulation of the user system is enabled at the maximum operating frequency of the
CPU.

Excellent operability

Using the High-performance Embedded Workshop on the Microsoft® Windows® 2000 or
Microsoft” Windows® X P operating system enables user program debugging using a pointing
device such asamouse. The High-performance Embedded Workshop enables high-speed
downloading of load module files.

Various debugging functions

Various break and trace functions enable efficient debugging. Breakpoints and break
conditions can be set by the specific window, trace information can be displayed on awindow,
and command-line functions can be used.

Debugging of the user system in the final development stage
The user system can be debugged under conditions similar to the actual application conditions.
Compact debugging environment

When the emulator is used, alaptop computer can be used as a host computer, creating a
debugging environment in any place.

R20UT2177EJ0500 Rev. 5.00 Page 2 of 180
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H8 Family E10T-USB Emulator Section 1 Overview

11 Warnings

CAUTION

READ the following warnings before using the emulator
product. Incorrect operation will damage the user system and
the emulator product. The USER PROGRAM will be LOST.

1. Check all components against the component list after unpacking the emulator.
2. Never place heavy objects on the casing.

3. Protect the emulator from excessive impacts and stresses. For details, refer to section 1.2,
Environmental Conditions.

4. When moving the host computer or user system, take care not to vibrate or damage it.

5. After connecting the cable, check that it is connected correctly. For details, refer to section 3,
Preparation before Use.

6. Supply power to the connected equipment after connecting all cables. Cables must not be
connected or removed while the power is on.

R20UT2177EJ0500 Rev. 5.00 Page 3 of 180
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H8 Family E10T-USB Emulator Section 1 Overview

1.2 Environmental Conditions

CAUTION

Observe the conditions listed in tables 1.1 and 1.2 when
using the emulator. Failure to do so will cause illegal
operation in the user system, the emulator product, and the
user program.

Table 1.1 Environmental Conditions

Item Specifications
Temperature Operating:  +10°C to +35°C
Storage: —10°C to +50°C
Humidity Operating:  35% RH to 80% RH, no condensation
Storage: 35% RH to 80% RH, no condensation
Vibration Operating:  2.45 m/s” max.
Storage: 4.9 m/s® max.

Transportation: 14.7 m/s* max.

Ambient gases  No corrosive gases may be present

R20UT2177EJ0500 Rev. 5.00 Page 4 of 180
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H8 Family E10T-USB Emulator

Section 1 Overview

Table 1.2 lists the acceptabl e operating environments.

Table 1.2 Operating Environments

Item

Description

Host computer

Built-in Pentium® 11l or higher-performance CPU (1 GHz or higher
recommended); IBM PC or compatible machine with USB 1.1/2.0 (Full-
Speed).

Operating system

Windows® 2000 or Windows® XP

Minimum memory
capacity

128 Mbytes or more (512 Mbytes recommended)

Hard-disk capacity

Installation disk capacity: 400 Mbytes or more. (Prepare an area at
least double the memory capacity (four-times or more recommended)
as the swap area.)

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 2000 or
Windows® XP.

Display

Monitor resolution: 1024 x 768 or higher

Power voltage

5.0 £ 0.25 V (USB-bus power type)

Current consumption

HSO0005TCUO1H: 260 mA (max.)

CD-ROM drive

Required to install the High-performance Embedded Workshop for the
emulator or refer to the emulator user's manual.

13 Components

Check that all of the components are present when unpacking the product. For details on the
emulator components, refer to section 1.1 in the additional document, Supplementary Information
on Using the H8/xxxx. If al of the components are not present, contact your nearest Renesas sales

office.
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H8 Family E10T-USB Emulator Section 1 Overview
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H8 Family E10T-USB Emulator Section 2 Emulator Functions

Section 2 Emulator Functions

This section describes the emulator functions. They differ according to the device supported by
the emulator. For the usage of each function, refer to section 6, Tutorial.

2.1 Overview
Table 2.1 gives afunctional overview of the emulator.
For details on the functions of each product, refer to the online help.

Table2.1 Emulator Functions

No. Item Function
1 User program execution  Executes a program with the operating frequency within a range
function guaranteed by devices.

Reset emulation

Step functions:

Single step (one step: one instruction)

Source-level step (one step: one-line source)

Step over (a break did not occur in a subroutine)

Step out (when the PC points to a location within a subroutine,
execution continues until it returns to the calling function)

2 Reset function Issues a power-on reset from the High-performance Embedded
Workshop to the device during break.

3 Trace functions Trace function incorporated in the device

Branch trace (conditions and the number of branches differ
depending on the device)

4 Break functions Hardware break condition (conditions and the number of
conditions differ depending on the device)

PC break condition (255 points)
Forced break function

R20UT2177EJ0500 Rev. 5.00 Page 7 of 180
Aug 30, 2012 RENESAS



H8 Family E10T-USB Emulator Section 2 Emulator Functions

Table2.1 Emulator Functions (cont)

No. Item Function

5 Memory access functions e Downloading to RAM
e Downloading to flash memory
e Single-line assembly
e Reverse assembly (disassembly)
e Reading of memory
e Writing to memory

e Automatic updating of a display of selected variables during
user program execution

o Fill
e Search
e Move
e Copy
6 General/control register Reads or writes the general/control registers.
access function
7 Internal I/O register Reads or writes the internal I/O registers.
access function
8 Source-level debugging Various source-level debugging functions.
function
9 Command line function Supports command input.
Batch processing is enabled when a file is created by arranging
commands in input order.
10 Help function Describes the usage of each function or command syntax input

from the command line window.

The specific functions of the emulator are described in the next section.

Note: The number of hardware break conditions, trace conditions, and branches differs
depending on the MCU. For the specification of each MCU, refer to the online help or the
additional document.
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2.2 Trace Functions
The emulator has a trace function.

Notes: 1. The number of branch instructions that can be acquired by atrace differs according to
the product. For the number that can be specified for each product, refer to the online
help.

2. Thebustrace function is not supported for all products. For details on the
specifications of each product, refer to the online help.

221 Branch Trace Function

The branch source addresses, mnemonics, operands, and source lines are displayed. Sincethis
function uses the trace buffer built into the device, a realtime trace can be acquired.
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2.3 Break Function
The emulator has the following three break functions.

(1) Hardware break function (Bresk condition)
Uses a break controller incorporated in the device.
The access address, instruction fetch address, data, or bus cycle condition can be set. The
logical addressis the address condition.
This function can be also set from the [EVENT] column in the source window. For the setting,
refer to section 5.2, Downloading a Program.

(2) PC break function (BREAKPOINT)

Breaks when the dedicated instruction at the specified address that has been replaced is
executed.

This function can be set in the [Breakpoint] page of the [Event] dialog box.

It can also be set when the [S/'W breakpoint] column for the line to be set is double-clicked in
the [Source] or [Disassembly] window.

(3) Forced break function
Forcibly breaks the user program.
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24 Memory Access Functions
The emulator has the following memory access functions.

(2) Memory read/write function

[Memory] window: The memory contents are displayed in the window. Only the amount
specified when the [Memory] window is opened can beread. Sincethereis
no cache in the emulator, read cycles are always generated. If the memory is
written in the [Memory] window, read cyclesin the range displayed in the
[Memory] window will occur for updating the window. When the [Memory]
window is not to be updated, change the setting in [Lock Refresh] from the
popup menu.

me command: A command line function that reads or writes the specified amount of
memory at the specified address.

(2) User program downloading function

A load module registered in the workspace can be downloaded. Such module can be selected
from [Download Modul€] in the [Debug] menu. Downloading is also possible by a popup menu
that is opened by right-clicking on the mouse at the load module in the workspace. The user
program is downloaded to the RAM or flash memory.

This function also downloads information required for source-level debugging such as debugging
information.

(3) Memory data uploading function
The specified amount of memory from the specified address can be saved in afile.

(4) Memory data downloading function

The memory contents saved in afile can be downloaded. Select [Load] from the popup menuin
the [Memory] window.

(5) Displaying the variable contents
The variable contents specified in the user program are displayed.
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(6) Other memory operation functions
Other functions are as follows:

e Memory fill

e Memory copy

e Memory save

e Memory verify

e Memory search

e Interna 1/0O display

o Displaying label and variable names and their contents

For details, refer to the online help.

Note: Memory access during user program execution:
When memory is accessed from the memory window, etc. during execution of the user
program, the user program is resumed after it has stopped in the emulator to access the
memory. Therefore, realtime emulation cannot be performed.

25 Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing. This function
can be used only when the load modules that have the following formats are loaded:

—H8, H8/300 series C/C++ compiler (such as [ROC40008X SWO6R)): Elf/Dwarf2
For the usage of thisfunction, refer to section 6.19, Stack Trace Function.

2.6 OnlineHep

An online help explains the usage of each function or the command syntax that can be entered
from the command line window.

Select [Emulator Help] from the [Help] menu to view the emulator help.
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Section 3 Preparation before Use

31 Emulator Preparation

Unpack the emulator and prepare it for use as follows:

A WARNING

READ the reference sections shaded in figure 3.1 before
using the emulator product. Incorrect operation will damage
the user system and the emulator product. The USER
PROGRAM will be LOST.

Reference
| Unpack the emulator | Component list
| Check the components against the component list |
| When the emulator
. is used first.
Set up the emulator SoEion g
- Install the emulator's software
(Check the components and register the user information.)

- Insert the emulator

| Start the High-performance Embedded Workshop | Section 4

| When the emulator
| is used for second

| Turn on the user system

I time or later.
| Input the user system reset signal |
Figure3.1 Emulator Preparation Flow Chart
R20UT2177EJ0500 Rev. 5.00 Page 13 of 180
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3.2 Emulator Hardware Configuration

Asshown in figure 3.2, the emulator consists of an emulator, a USB cable, and a user system
interface cable. The emulator is connected to the host computer viaUSB 1.1, and aso to the USB
port conforming to USB 2.0.

User interface
cable

LZE cable

Figure3.2 Emulator Hardware Configuration (when the 20-pin Type Connector is Used)
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The names of each section of the emulator are explained next.

Emulator Top View:

Figure 3.3 Emulator Top View

(@) E10T-USBlogoplate: A blue plate (for HS0005T CUO1H) dedicated for the emulator is
provided to be easily distinguished from other E-series emulators.

(b) Sliding switch cover: A cover to protect switches for setting the emulator, which is closed
to prevent incorrect operation. Be sure to close this cover during

emulation.

(c) ACTION LED: Marked ‘ACT’. When thisLED islit, the E10T-USB control
softwareisin operation.

(d) Host connector: Marked ‘=“<=". A connector for the host computer is provided at the
side of this mark.

(e) User connector: Marked ‘USER I/F'. A connector for the user system interface cable

is provided at the side of this mark.

Note: Evenif the LED isnot lit, the USB is not disconnected or malfunctioned.

R20UT2177EJ0500 Rev. 5.00 Page 15 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 3 Preparation before Use

Emulator Host-side View:

Figure3.4 Emulator Host-side View

(@) Host-sideconnector: A USB connector for the host computer. Be sure to connect the
provided USB cable.

R20UT2177EJ0500 Rev. 5.00 Page 16 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 3 Preparation before Use

Emulator User-side View:

Figure3.5 Emulator User-side View

(@) User-sideconnector: A user system interface cable is connected.
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Emulator Bottom View:

(@)

I/ @W

O O,

Figure 3.6 Emulator Bottom View

(a) Label for product management:  The serial number, revision, and safety standard, etc. of
the emulator are written to. The contents differ depending
on the time when you purchased the product.
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3.3 CD-R

Theroot directory of the CD-R contains a setup program for installing the emulator’ s software.
The folders contain the files and programs listed below.

Table3.1 Contentsof the CD-R Directories

Directory Name Contents

Description

Dlls Microsoft® runtime library A runtime library for the High-performance
Embedded Workshop. The version is checked
at installation and this library is copied to the
hard disk as part of the installation process.

Drivers E10T-USB emulator driver USB drivers for the E10T-USB emulator.

Help Online help for the E10T-USB  An online help file. This is copied to the hard

emulator disk as part of the installation process.

Manuals E10T-USB emulator manuals E10T-USB emulator user's manuals. They are

provided as PDF files.

34 Installing Emulator’s Softwar e

Execute HewlnstMan.exe from the root directory of the CD-R.

Follow the cues given by the installation wizard to install the software.

Note: When adriver isinstalled in Windows® X P, awarning message on the Windows® logo
test may be displayed, but it is not aproblem. Select [Continue Anyway] to proceed with

driver installation.
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35 Connecting the Emulator to the Host Computer

This section describes how to connect the emulator to the host computer. For the position of each
connector of the emulator, refer to section 3.2, Emulator Hardware Configuration.

Notes: 1. When [Add New Hardware Wizard] is displayed, select the [Search for the best driver
for your device. (Recommended)] radio button and then the [ Specify alocation] check
box to select the path to be searched for drivers. The location must be specified as
<Drive>:\DRIVERS. (<Drive> isthe CD drive letter.)

2. Besureto install the software for the emulator before putting the emulator in place.

A WARNING

Always switch OFF the emulator product and the user
system before connecting or disconnecting any CABLES
except for the USB interface cable. Failure to do so will result
in a FIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.
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The emulator is connected to the host computer viathe USB 1.1, and also to the USB port
conforming to USB 2.0. Figure 3.7 shows the system configuration.

Host computer
E10T-USE emulator

LISH cable (1.5 m)

Figure3.7 System Configuration when Connecting the Emulator to the Host Computer
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3.6 Connecting the Emulator to the User System

Use the procedure below to connect the emulator to the user system with the user system interface
cable, or to disconnect them when moving the emulator or the user system.

1. Check that the host computer is turned off or the emulator is not connected to the host
computer with the USB cable.

2. Connect the user system interface cable to the user-side connector of the emulator.
3. Connect the USB cable to the host-side connector of the emulator.

Figure 3.8 shows the position of the connector.

Connector for user system interface cable

Figure3.8 Position of the Connector
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(1) The connector must be installed to the user system. Table 3.2 shows the recommended
connector for the emulator.

Table3.2 Recommended H-UDI Port Connector

Connector Type Number Manufacturer Specifications
20-pin connector  2520-6002 3M Limited 20-pin straight type

(2) The pin assignments of the connector are shown in section 1 in the additional document,
Supplementary Information on Using the H8/xxxx.

(3) Connect pins 2, 4, 6, 8, 10, 12, 14, 16, and 20 (when using the 20-pin user system interface
cable) of the user system connector to GND firmly on the PCB. These pins are used as
electrical GND and to monitor the connection of the H-UDI port connector. Note the pin
assignments of the user system connector.

User system interface cable

Tab

GND line
User system

connector
— /

User system

User system GND
connection

Figure3.9 Connecting the User System Interface Cableto the User System
when the 20-pin Type Connector is Used
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CAUTION

Note that the pin number assignments of the connector
differ from those of the connector manufacturer.

Notes: 1. Connection of the signals differs depending on the package. For details, refer to the

MCU pin assignments.

2. Toremove the 20-pin type user system interface cable from the user system, pull the
tab on the connector upward.

3. Therange of communication that the emulator operates at is different depending on the
MCU used.

4. To connect the signals from the connector, refer to section 1 in the additional
document, Supplementary Information on Using the H8/xxxx.

5. Connect the GND line of the user system interface cable firmly to GND so that it does
not touch the user system or other peripheral equipment.
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3.7 Connecting System Ground

A\ WARNING

Separate the frame ground from the signal ground at the
user system. Failure to do so will result in a FIRE HAZARD
and will damage the user system and the emulator product or
will result in PERSONAL INJURY.

The emulator's signal ground is connected to the user system's signal ground. In the emulator, the
signal ground and frame ground are connected. In the user system, connect the frame ground only;
do not connect the signal ground to the frame ground (figure 3.10).

If it is difficult to separate the frame ground from the signal ground in the user system, set the
GND for DC power input (AC adapter) of the host computer and the frame ground of the user
system as the same potential. If the GND potential is different between the host computer and the
target system, an overcurrent will flow in the low-impedance GND line and thin lines might be
burned.

Signal ground E10T-USB emulator User system
Signal Signal

Logic

Logic / \
os [Ussl A A
?omtpuler @ \4 / \ / \ |_
FTIX 7 L
Signal ground Signal ground

Power
supply

Frame ground (

Figure3.10 Connecting System Ground
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3.8 Setting the DIP Switches

AWARNING

Do not change switches (SW2 and SW3) while the
emulator and the user sytem are turned on. The changing of
switches (SW2 and SW3) will result in a FIRE HAZARD and
will damage the user system and the emulator product. The
USER PROGRAM will be LOST.

The emulator incorporates three switches; set al of themto 1 in general, and set SW1 to 0 only
when the emulator is set up.

r )\

RENESAS
!

K 89///// )

USER I/F

-

/8B =

ON OFF
i 2 )

Figure3.11 DIP Switches
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Table 3.3 shows the relationships between settings and functions of DIP switches 1 to 3. Use the
settings depending on the usage of the user system.

CAUTION

Use only the settings shown in table 3.3. Use of other
settings will not activate the emulator. The USER PROGRAM
will be LOST.

e Settings for use of the 20-pin interface cable

Description: The settings of the UV CC pin of the user interface connector apply to SW2. In the
H8 family E10T-USB emulator, connect the UV CC pin to the VCC power supply that is
connected to the VCC pin of the microcomputer for the user system.

Table 3.3 Switch Settings of the E10T-USB

Switch Settings State of the E10T-USB

Swi Sw2 SW3 uvcce Condition

0 (off) 1 1 - The emulator is set up
1 (on) 1 (on) 1 (on) 3.0Vto55V* Normal

Note: The range differs depending on the MCU.
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3.9 I nterface Circuitsin the Emulator

Figure 3.12 shows interface circuits in the emulator. Use them as areference to determine the
value of the pull-up resistance.

Note: The 74LVC2G125 operatesat VCC (1.8 to 5.0 V) from the user connector.
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swe 33V User system port
o I connector on the
Emulator control circuit O user system

o\¢ . 18 UVCC *4
. 1.8V L

SN74LVC2G125 -
PI74AVC164245 pr—
vce J 23 aQ 10 kQ
s<Jr v<]» W o 5 MDO
SN74LVC2G125

@—vce

ADV
1.8V

SN74LVC2G125 -
PI74AVC16424! pr—
vee J 10 kQ

220
E<A Y<A .—ﬁr— 7 MD1

SN74LVC2G 125
'CC

A Dv
SN74LVC2G125
= zﬁ ?
B 4;« Y 4 A W

SN74LVC2G125
vee

A Dv
SN74LVC2G125

vce 22 )

A DV ‘AVAVA

&

1.8V
PI74AVC16424:

&

10 kQ

9 MD2

10 kQ

19 P95/SCK1

snraivezazs S
&—vee 20 10 kQ
. DY W 17 P93/RXD1
1.8V [
PI74AVC164245 SN74LVC2G125
vee 20 10 kQ
< - W 15 P91/TxD1
1.8V
SN74LVC2G125
PI74AVC164245 i o J . ::10 kQ
A
< J- W 3 FWE

SN74LVC2G125

@—]vce
A DV
1.8V
SN74LVC2G125
vee! J 10 kQ
s<]» v<]» W 1 RES#*1

SN74LVC2G125
vece

E S

PI74AVC16424:

&

Notes: 1. The symbol (#) means that the signal is active-low.
2. Pins 4,6, 8, 10, 12, 14, and 16 of the user system port connector are Vss and connected to GND of the emulator.
3. Pin 2 of the user system port connector is set to Vss. However, it is connected to the input circuit equal to that for
pin 15 to decide whether the user system is connected or not.
4. Pin 20, as well as pin 18, is set to VCC in accordance with the on-board flash writer. However, pin 20 can be N.C.
because it is not connected in the emulator.

Figure3.12 Interface Circuitsin the Emulator
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3.10  Setting up the Emulator

Set up the emulator’ s firmware using the following procedures. Here describes how to set up the
H8 device group.

CAUTION

Do not disconnect the USB cable unless instructed to do
so by an on-screen message. Incorrect operation will damage
the emulator product.

3.10.1  Setting up at Purchasing the Emulator or Updating the Version of Software

Note: The firmware needs not be updated because the latest firmware is included when
purchasing the emulator.

1. Open the dliding switch cover and check that the switch (SW1) for setting the emulator is
turnedto‘1’.

2. Select [Renesas] -> [High-performance Embedded Workshop] -> [Setup tool for E10T-USB
Emulator] -> [Setup tool for EI0T-USB Emulator] from [Programs] in the [Start] menu. A tool
for setting up the emulator is activated.

p * @ High-performance Embedded Workshop Help
@ High-performance Embedded Workshop Read Me
a Renesas Tools HomePage ﬁf High-perfarmance Embedded Woaorkshop
IS Setup Toolfor E10T-UISE Emulator 1S Setup Toolfor E10T-USB Emulatar

Figure3.13 [Start] Menu
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FI§ Setup toal for E10T-USE Emul: x|
Device group of the emulator firmware I HEiE00H dh——— (=)
Version number of the emulator firmware I 0.0.00,000 — (B)

Yersion number of the setup program I 0.0.00,000 — ()

dtart zetting up the emulator?

setup |

Figure3.14 Setup Tool for Emulator

(a) Device group of the emulator firmware: Name of the device group currently set.

(b) Version number of the emulator firmware:  The version number of software for controlling
the H8 family in the emulator. Thisitemis
displayed only when the H8 family is available.

(c) Version number of the setup program: The version number of the setup program.

Notes: 1. If the version numbers shownin (b) and (c) are the same, setup of the emulator is not
required. Setup the emulator only when “-.-.--.---* is shown in (b) or the version
number of (b) is older than that of (c).
2. If an emulator other than the H8/xxxx E10T-USB is connected, the following error
message will be displayed to exit the setup tool.

Setup tool for E10T-U5E Emulator EI

Q The product currently connected is not the E10T-USE Emulatar.

Figure3.15 Error Message
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3. If the following error message is displayed, the host computer is not connected to the
emulator or the setup switch (SW1) isturned to ‘0'.

Setup tool for E10T-USE Emulator x|

& Shift the switch (SW) for setting up the emulator to 17 and re-inzert the USE cable.

CANCEL |

Figure3.16 Error Message
If the setup switch (SW1) isturnedto ‘0, setitto ‘1’ and connect the USB cable again.

3. Clicking the [Setup] button displays the following dialog box.

Setup tool for E10T-USE Emulator ﬂ
.-’ j Shift the switch (SW1) for setting up the emulator to '0' and re-insert the USB cable.

Once you have pressed the [OK] button, do not disconnect the USE cable until * Loading™ iz finished.
Incorrect operation will damage the emulator product.

e CANCEL |

Figure3.17 [Setup tool for E10T-USB Emulator] Dialog Box

4. Turn the setup switch (SW1) to ‘0, connect the USB cable again, and click the [OK] button.
Setting up the emulator’ s firmware is started.

Notes: 1. When [Add New Hardware Wizard] is displayed, select the [Search for the best driver
for your device. (Recommended)] radio button and then the [ Specify alocation] check
box to select the path to be searched for drivers. The location must be specified as
<Drive>\DRIVERS. (<Drive> isthe CD drive |etter.)

The above case only applies when the emulator is setup initially or the USB port on the
host computer side is changed and used for first connection. The time may be required
until [Add New Hardware Wizard] is displayed.

2. When using Windows® 2000 or Windows® X P, a dialog box will be displayed to show
the disconnection of the USB. However, thisis not a problem.
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Mow loading. ..

Do not dizsconnect the USE cable until “Loading” i= finished.

Figure3.18 Start of Setting up the Emulator

Note: Do not turn off the host computer or disconnect the USB cable while setting up the
emulator. The emulator may be damaged.

5. When the following dialog box is displayed, setting up the emulator is completed.

Setup tool for E10T-USB:Emulator

& Setup was completed successiully.

Figure3.19 Message for Completion of Setting up the Emulator

6. When setting up the emulator has been completed, the following message will be displayed.
Turn the setup switch (SW1) to ‘1’, connect the USB cable again, and click the [OK] button.

Setup toal for B1OT-USEB Emulatar

& Shift the switch (SWH ) for setting up the emulator to 17 and re—insert the USEB cakble.

Figure3.20 [Setup Tool for E10T-USB Emulator] Dialog Box
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Notes: 1. Besureto turn the setup switch (SW1) to ‘1" except when the setup tool is used.

2. Tousethelicensetool for another device group, it is necessary to set up the firmware
by using the setup tool or license tool that corresponds to the device group. To use the
setup tool, however, the license tool must also be installed. For details on the license
tool, refer to the following section.

3. If thefollowing dialog message is displayed, exit the setup tool by clicking the
[Cancel] button. To insert the USB cable again, turn SW1to ‘1.

Setup tool for E10T-USB Emul x|
? It failed in the initialization.
s Re-inzert the USE cable.

Cancel |

Figure3.21 [Setup tool for E10T-USB Emulator] Dialog Box
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311  System Check

When the software is executed, use the procedure below to check that the emulator is connected
correctly. Here, use the workspace for atutorial provided on the product.

Refer to section 4, Preparations for Debugging, for the other activating method to create a new
project or use an existing workspace.

Connect the emulator to the host computer.
Connect the user system interface cable to the connector of the emulator.
Connect the user system interface cable to the connector in the user system.

Select [Renesas] -> [High-performance Embedded Workshop] -> [High-performance
Embedded Workshop] from [Programs] in the [Start] menu.

A w DN

E High-pet ed Warkshop  * |5§E) High-petfarmance Embedded Warkshop Help
% Renesas Aukolpdate

@ Search @ Renesas Tools HomePage

& e Setup kool for E10T-UISE Emulator

Q Run...

Shut Down...

Figure3.22 [Start] Menu

Note: The [High-performance Embedded Workshop] -> [Tools] is hot displayed depending on
the user’ s environment.
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Section 3 Preparation before Use

5. The[Welcome!] dialog box is displayed.

Welcome! 11|
Cptions: 0K |
|%Es| (T Create a mew project workspace Cancel |
* QJpen a recent project workzpace: Bdministration. |
i
- | =
““:J " Browse to another project workspace

Figure 3.23 [Welcomel] Dialog Box

[Create a new project workspace] radio button:

[Open arecent project workspace] radio button:

[Browse to another project workspace] radio button:

Creates a new workspace.

Uses an existing workspace and displays
the history of the opened workspace.

Uses an existing workspace; thisradio
button is used when the history of the
opened workspace does not remain

To use aworkspace for the tutorial, select the [Browse to another project workspace] radio button

and click the [OK] button.

When the [Open workspace] dialog box is opened, speci
<Drive where the OS has been installed>:

fy the following directory:

\WorkSpace\Tutoria\E10T-USB\3048F _ONE\Tutorial_1M: 1-Mbyte mode
\WorkSpace\Tutoria\E10T-USB\3048F ONE\Tutorial_16M: 16-Mbyte mode
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H8 Family E10T-USB Emulator Section 3 Preparation before Use

After the directory has been specified, select the following file and click the [Open] button.

Open Workspace

Lok in: | 3 E10T-USH -] & & er &

_1cnF
| Tukorial
Tutorial, s

File: narme: |T utorial biws Open I
Files of type: I'W'l:urkspaces [* hws) j Cancel L“
2

Figure3.24 [Open Workspace] Dialog Box

R20UT2177EJ0500 Rev. 5.00 Page 37 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 3 Preparation before Use

6. The[Select Emulator mode] dialog box is displayed.

aselect Emulator mode [5_<

Device

Mode

f« E10T-USE Emulator

(" Proeram Elazh

0] | Cancel |

Figure3.25 [Select Emulator mode] Dialog Box

Select the MCU name in use from the [Device] drop-down list box. The following items are
selected in the [Mode] group box.

— E10T-USB Emulator

The E10T-USB emulator for the specified MCU is activated. Debugging the program is
enabled.

— Program Flash

The user program is programmed to the internal flash memory. Debugging the program is
disabled. To download the load module, register it in the workspace.
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7. The[Connecting] dialog box is displayed and the emulator connection is started.

Figure3.26 [Connecting] Dialog Box

8. Thedialog box is displayed as shown in figure 3.27.

B heuxuxy

L "_\ Pleaze rezet the uzer svstem and press <Enter’ kew.
L

Figure 3.27 Dialog Box of the Power-on Request M essage

9. Power on the user system.
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10. When using the H8 family microcomputer, the dialog box shown in figure 3.28 is opened.
Input the system clock value.
The system clock is the input clock.

System CGlock [5_(

Fleaze input System Clock
MHz

(] I Cancel |

Figure3.28 [System Clock] Dialog Box

11. Set an eight-digit hexadecimal ID code as a security code for the flash memory. To read the
datathat has been written to the internal flash memory, input this 1D code when [E10T-USB
Emulator] is selected and the [New ID code] check box is unselected on activating the
emulator. If the ID codeis not matched or the [New ID code] check box is selected, the flash
memory contents are erased.

ID Gode [X]

Pleaze input ID Code

v Mew ID code

Ik I Cancel

Figure3.29 [ID Code] Dialog Box
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12. When "Connected" is displayed in the [Output] window of the High-performance Embedded
Workshop, the emulator initiation is completed.

>fz‘ Tutorial - Hieh—performance Embedded Workshop

File Edit View Project Build Debug Setup Tooke
DeEd|&|t=e|6
IRl

O Ere c ANEN E|FREABRPES -
= =

Test Window Help

”fit -l" & B “J@ # g4 7 [Debug E107U58_5vSTL ] |[Session_elOtust_spsten +] | 74 |

BEE@E R 288

|@=®

=1 Tutorial
=3 Tuterial
3 Assenbly source file
=28 © header file
H sbrkh
[ sorth
i [=] stackscth
2 53 © source file
. dbscte
- [2] shrke
=28 G+ source file
[ resetpre.cpp
sortopp
i tutorial cpp
-3 Download modules
[ Tuterialabs - onooooc
EE=]
sbrkh

sorth
stackscth

Kl i (|
@P,,IET IEE]
Horotalar|gigr|e |2

Disconnected
Connected

<[ T\ Buld },pebug f FindinFies J Macra J Test } Version Control ]
Ready

= [Default] desktop | [

Figure3.30 High-performance Embedded Workshop Window

Note: When the user program has already been downloaded to the flash memory, source-level
debugging cannot be executed because there is no debugging information on the user
program after the emulator has been activated. Be sure to load the debugging information
file. For details, refer to section 4.2.1, Setting at Emulator Activation.
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H8 Family E10T-USB Emulator Section 3 Preparation before Use

Notes: 1. If the user system interface cable is disconnected from the connector on the user
system, the following dialog box will appear.

heugxxx rzl

L] E Connector disconnected. Pleaze, connect and press <Enter> kew.
[ ]

Figure3.31 [Connector disconnected] Dialog Box

2. If the emulator is not properly initialized, one of the dialog boxes shown in figures 3.32
through 3.38 will appear.

(a) Thefollowing dialog box is displayed when the flash memory cannot be erased.
Exchange the MCU since the flash memory has been reprogrammed more times than
the limitation.

1 Flazh memory eraze error!
= Chanee device.

Figure3.32 [Flash memory eraseerror!] Dialog Box

Note: If amodeisillegaly set, the error message shown in figure 3.32 will be displayed.
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(b) The following dialog box is displayed when the flash memory cannot be programmed.
An incorrect system clock value has been input or the flash memory has been
reprogrammed more times than the limitation.

L] E Error zendine Flazh memory write proeram
L]

Figure3.33 [Error sending Flash memory write program] Dialog Box

(c) Thefollowing dialog box is displayed when an incorrect ID code has been input. For
security, the flash memory is completely erased.

L] 'f ID code error!
L

Figure3.34 [ID codeerror!] Dialog Box

(d) The following dialog box is displayed when the MCU cannot communicate with the
emulator. The MCU may not operate correctly; check the MCU settings.

! 'f Boot Failed !

Figure 3.35 [Boot Failed!] Dialog Box
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(e) If the following dialog box is displayed, check that the user system connector on the
user system is correctly connected.

heu zxxx

L ] E Connector disconnected. Pleaze, connect and press <Enter> kew.
-

Figure 3.36 [Connector disconnected] Dialog Box

(f) If the following dialog box is displayed, the connected emulator will not be E10T-USB.
Check that the E10T-USB emulator has been connected correctly.

& The product currenthy connected is not the H3Msxxxx B1OT-USEB Emulator

Figure3.37 [Theproduct currently connected] Dialog Box
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(g) If the following dialog box is displayed, the version of the firmware in the emulator
may beold. Set up the firmware by using the setup tool. For the usage of the setup
tool, refer to section 3.10, Setting up the Emulator.

The wversion of the emulator firmware is incorrect.
Pleaze set up the emulator by using the setup tool

Figure3.38 [Theversion of the emulator firmwareisincorrect] Dialog Box

3. If anincorrect driver has been selected, the following dialog box will appear.

' Unable to restore the previous driver settings
= pleage choose another driver.

Figure3.39 [Unabletorestorethepreviousdriver settings] Dialog Box
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3.12 Uninstalling the Emulator’s Softwar e

Follow this procedure to remove the installed emulator’ s software from the user’s host computer.
Astheinstalled product is registered with the High-performance Embedded Workshop, uninstall
the product on the High-performance Embedded Workshop screen.

It isalso possible to uninstall the emulator's software by using [Add/Remove Programs] in the
control panel. In this case, however, note that al the tools (including the compiler) in the High-
performance Embedded Workshop will be removed.

1. Activate the High-performance Embedded Workshop.
2. Click the [Administration...] button in the [Welcome!] dialog box.

Welcome!
Cptions: oK |
|#el 7 Create a new project workspace Cancel |
* QJpen a recent project workzpace: Bdministration. |
i
- | =
““:J " Browse to another project workspace
Figure3.40 [Welcomel] Dialog Box
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3. The[Tools Administration] dialog box is opened.

Tools Administration

R egiztered components:

Component Y erzion
-] Toolchains

(23 Spstem Toaols :
(23 Utility Phases Begister...
£ Debugger Components
D Eutenzion Components

Cancel

rregrster
Eraperties...
Erpart..
Search disk. ..

Toal infarmation...

=
_ Begor. |
i
I
ez
=
[ ematen.]

4| | »] Uninstaller...

[ Show all companents

Current HEW toolz databaze location:
IO:\Pngram FilesRenesazHew M odify...

:

Figure3.41 [Tools Administration] Dialog Box
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4. Click the[+] mark at the left of [Debugger Components] in the [ Registered components] list
box to list the installed components. Then, highlight the product name to be uninstalled.

Tools Administration

Registered components: 0K I

Camponent Yersion ;I Carcel |
23 Debugger Companents
A Generic Watch View ECx 1.0

# .
----- Genenc Locals Wiew ECH 1.0 Begister.. |

Generic Label View ECH 1.0 :
ETOTLISE 57t i Urnregizter |
A Qeneric Status Wiew ECH . B .
----- A Generic EVENT View EC¥ 1.0 &I
----- #1 Generc Break Yiew EC= 1.0 Eapo |
-l Symbaol Record object reader 1.0 e a—
e LY Eener!c Trace Wiew EI;X 20 Search disk_. |
- Genenc StackTrace View ECx 5.0
W Generic Men‘!u:ury Wiew ECX 1.0 Tonl informatiun...l
----- #4 ElDwwarfz object reader 20

B anmeios D ik §liean CE% 10 l ;

1| | LIJ Uninstaller... |

™ Show all companents

Current HEMW taols databaze location:

IO:\F‘rugram FileshRenezaz ' Hew b odify. |

Figure 3.42 Highlighting the Product to be Uninstalled
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5. Click the [Unregister] button. After the following message box is displayed, click the [Y es]
button.

High—-perfor mance Embedded Workshop 1] |

IUnregistering this kool removes it From the HEW syskem; consequently, it
will not be awvailable to any HEW WorkSpace.

Are wou sure that vou wank bo unregisker it ¢

Figure 3.43 [Unregistering thistool] M essage Box

Thisisthe end of canceling the High-performance Embedded Workshop registration. Then,
remove thefile for the emulator from the host computer.

6. Click the [Uninstaller...] button in the [Tools Administration] dialog box to open the
[Uninstall HEW Tool] dialog box.

Uninstall HEW Tool

' . . . Cloze
Select the directon in which to begin the zearch for tools: =

I CihProgram Files'\Renesas\Haw Browse...

W |nclude subfolders Start

i

Located Tools which can be uninstalled:

Compohent | Werzian | Inztallation Directomn Wizt |

1| | i

Search Statuz:  |dle

Figure3.44 [Uninstall HEW Tool] Dialog Box
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7. Click the [Start] button to list the installed components.

Ininstall HEMY Tool

: : : : Cloze
Select the directory in which to begin the search for tools: ;l

I C:hProgram Files'\Renezasz\Hew

V¥ Include subfolders

Located Toalz which can be uninstalled:

Compaonent Yerzion | |nstallation Directony Uninstall |

E10T-... 1.5 C:Program FileshFenesasiHew

Search Status: 1 file faund

Figure 3.45 Highlighting the Product to be Uninstalled

Highlight the product name to be uninstalled and click the [Uningtall] button. Thisisthe end
of uninstallation.

CAUTION

A shared file may be detected while the program is being
removed. If another product may be using the shared file, do
not remove the file. If another product does not start up after
the removal process, re-install that product.
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Section 4 Preparations for Debugging

4.1 Method for Activating High-performance Embedded Workshop

To activate the High-performance Embedded Workshop, follow the procedure listed below.

1. Connect the emulator to the host computer and the user system, then turn on the user system.

2. Select [High-performance Embedded Workshop] from [Renesas High-performance Embedded
Workshop] of [Programsg] in the [ Start] menu.

3. The[Welcome!] dialog box is displayed.

Welcome!
Cptions: oK |
|%Es| (T Create a mew project workspace Gancel |

* QJpen a recent project workzpace: Bdministration.

| =

]

““EJ " Browse to another project workspace

Figure4.1 [Welcome!] Dialog Box

[Create a new project workspace] radio button:

[Open arecent project workspace] radio button:

[Browse to another project workspace] radio button:

Creates a new workspace.

Uses an existing workspace and displays
the history of the opened workspace.

Uses an existing workspace; thisradio
button is used when the history of the
opened workspace does not remain.
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In this section, we describe the following three ways to start up the High-performance Embedded
Workshop:

e [Create a new project workspace] - atoolchain isnot in use
e [Create anew project workspace] - atoolchainisin use
e [Browse to another project workspace]

The operation of [Open a recent project workspace] radio button is same as the operation without
specifying the workspace file when [Browse to another project workspace] is selected.
4.1.1 Creating the New Workspace (Toolchain Not Used)

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Create a new project workspace] radio button and click the
[OK] button.

Welcome!
Options: 0K |
|“2el 7 Create a new project workspace Cancel |
f* Qpen arecent project workspace: Ldministration.. |
i
= | |
I
"““ (" Browse to another project warkzpace
Figure4.2 [Welcomel!] Dialog Box
R20UT2177EJ0O500 Rev. 5.00 Page 52 of 180

Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 4 Preparations for Debugging

2. The Project Generator is started. In this section, we omit description of the settings for the
toolchain.
If you have not purchased the toolchain, the following dialog box is displayed.

Frojects

Wiorkspace Mame:
hest

Debugger only -

Froject Mame:
hest

Directory:

IO:\WorkSpace\test Browsze... |

CPU familw:
| HES.Ha/300 =l

Tool chain:

| Mok j

Properties... |

(0] 4 I Cancel

Figure4.3 [New Project Workspace] Dialog Box
[Workspace Name] edit box: Enter the new workspace name. Here, for example, enter ‘test’.

[Project Name] edit box: Enter the project name. When the project name is the same as
the workspace name, it needs not be entered.

Other list boxes are used for setting the toolchain; the fixed information is displayed when the
toolchain has not been installed.
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3. Thefollowing dialog box is displayed.

New Project-7/9-Setting the Tareet System for Debueeing

— Targets :

E10T-LISE

Tareet tvpe : I.-'l'-.ll Targets ;I

<Back || Mext> |  Finish | Gancel |

Figure4.4 [New Project —7/9— Setting the Target System for Debugging] Dialog Box

Check [H8/xxxx E10T-USB SY STEM] and click the [Next] button.
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4. Set the configuration file name. The configuration file saves the state of High-performance
Embedded Workshop except for the emulator.

New Project—-8/9-Setting the Debugeger Options

Target name :

E10T-1U5E 5%STEM { CGPLU HEA300H

Configuration name :
|De|:-ug_H 8_wow_E10T-USB_SYSTEM

— Detail optionz :

Item | Setting

Madify |

<Back |[ Mext> |  Finish |  Cancel |

Figure4.5 [New Project —8/9— Setting the Debugger Options] Dialog Box

Thisisthe end of the emulator setting.

Click the [Finish] button to exit the Project Generator. The High-performance Embedded
Workshop is activated.

5. After the High-performance Embedded Workshop has been activated, the emulator is
automatically connected. For operation during connection, refer to section 3.11, System
Check.
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4.1.2 Creating the New Wor kspace (Toolchain Used)

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Create a new project workspace] radio button and click the

[OK] button.

Welcome!
Options: 0K |
%l 7 Create a new project workspace Cancel |

f* Qpen arecent project workspace: Ldministration.. |

| =

3

"“:‘ (" Browse to another project warkzpace

Figure4.6 [Welcome!] Dialog Box
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2. The Project Generator is started.
If you have purchased the toolchain, the following dialog box is displayed.

Mew Project Workspace

Frojects ]

- York: Mame:
Project Tvpes AR W=

@ Application |tESt

IIE Azzembly Application Froject Mame:
Demonztration |test

Eﬁ Empty Application

5 Import Maketile Directary:

o Library |O:\W0rk8pace'~.test Browse..

v Debueeer anly - HE Tinw./Super L

CPU family:
Deb by - HE# —=
A Debugger only - H3/o00t [Has, Ha/300 -]
Tool chain:
[Hitachi HES,HB/200 Standard |

S %

Properties...

(0]4 | Cahcel

Figure4.7 [New Project Workspace] Dialog Box
[Workspace Name] edit box: Enter the new workspace name. Here, for example, enter ‘test’.

[Project Name] edit box: Enter the project name. When the project name is the same as
the workspace name, it needs not be entered.

[CPU family] drop-down list box: Select the target CPU family.

[Tool chain] drop-down list box: Select the target toolchain name when using the toolchain.
Otherwise, select [None].

[Project type] list box: Select the project type to be used.

Note: When [Demonstration] is selected in the emulator, note the following:
The [Demonstration] is a program for the simulator. When the generated program is used
by the emulator, delete the Printf statement.
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3. Makethe required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

New Project—7/9-Setting the Target System for Debugeine

— Targets :

[JH2 TirwSLP E3 SYSTEM 300H
[(JHB/300HA Simulatar
[(JHE/300HM Simulatar

E10T-LS STEM { CGPL

[CITiry /5L E7 SYSTEM 300H

Target tvpe : IEUUH |

<Back |[ Mext> |  Finish |  Cancel |

Figure4.8 [New Project -7/9- Setting the Target System for Debugging] Dialog Box

Check [H8/xxxx E10T-USB SY STEM] and click the [Next] button. Mark other products as
required.

R20UT2177EJ0500 Rev. 5.00 Page 58 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 4 Preparations for Debugging

4. Set the configuration file name. The configuration file saves the state of High-performance
Embedded Workshop except for the emulator.

Hew Project—-8/9-Setting the Debuegeger Options

Target name :

o E10T-USE 5Y5TEM { CPU H3/300H !

Configuration name :
|De|:-ug_H 8_wox_E10T-USB_SYSTEM

— Detail optionz :

Item | Setting

Madify |

<Back |[ Mext> |  Finish |  Cancel |

Figure4.9 [New Project -8/9- Setting the Debugger Options] Dialog Box

Thisisthe end of the emulator setting.

Exit the Project Generator according to the instructions on the screen. The High-performance
Embedded Workshop is activated.
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5. After the High-performance Embedded Workshop has been activated, connect the emulator.
However, it is not needed to connect the emulator immediately after the High-performance
Embedded Workshop has been activated.

To connect the emulator, use one of the methods (@) and (b) below. For operation during
connection, refer to section 3.11, System Check.

(a) Connecting the emulator after the setting at emulator activation

Select [Debug settings] from the [Debug] menu to open the [Debug Settings] dialog box. Itis
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.2, Setting at
Emulator Activation.

After the [Debug Settings] dialog box has been set, when the dialog box is closed, the emulator
is connected.
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(b) Connecting the emulator without the setting at emulator activation
The emulator can be easily connected by switching the session file that the setting for the
emulator use has been registered.

& test - Hieh-performance Embedded Workshop

Eile Edit Wiew Project Build Debug Setwp Iools Test Window Help

|Deeg|é s=ala|m™ 14§ 5 || %P
— I

EE=] =< |
= test
=3 C saurce file
~[F dbecte
- [2] intprec
resetprec
sbrkc
teste
=23 Dependenciss
sbrkh
stacksoth
typedefinet

DetaiSesion M & |

ultS e

. I

Kl
= CRCEEN]

Horotalar|2igr|z|mE]?

<

|
<] \Build £ Debug J, FindinFies J, Macro j, Test }, Version Contral 7

Ready [ EF F3| [Defaultl desktop | — N8 | [NOM

Figure4.10 Selecting the Session File

Inthelist box that is circled in figure 4.10, select the session file name including the character
string that has been set in the [ Target name] text box in figure 4.9, [New Project -8/9- Setting the
Debugger Options| dialog box. The setting for using the emulator has been registered in this
session file.

After selected, the emulator is automatically connected.
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4.1.3 Selecting an Existing Workspace

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Browse to another project workspace] radio button and click the

[OK] button.

Welcome!
Options: 0K |
%l 7 Create a new project workspace Cancel |

f* Qpen arecent project workspace: Ldministration.. |

| =

3

"“:‘ (" Browse to another project warkzpace

Figure4.11 [Welcome!] Dialog Box
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2. The[Open Workspace] dialog box is displayed. Select a directory in which you have created a
workspace.
After that, select the workspace file (.hws) and press the [Open] button.

Open Workspace

Lock in: | =3 E10T-USE =« B ek E-

_cnF
1 Tukorial
Tukorial, s

File name: |T utarial bz Open I
Filez af bype: IWnrkspaces [* biz) j Cancel |.r"'
&

Figure4.12 [Open Workspace] Dialog Box

3. Thisactivates the High-performance Embedded Workshop and recovers the state of the
selected workspace at the time it was saved.
When the saved state information of the selected workspace includes connection to the
emulator, the emulator will automatically be connected. To connect the emulator when the
saved state information does not include connection to the emulator, refer to section 4.4,
Connecting the Emulator.
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4.2 Setting at Emulator Activation

4.2.1 Setting at Emulator Activation

When the emulator is activated, the command chain can be automatically executed. Itisaso
possible to register multiple load modules to be downloaded. The registered load modules are
displayed on the workspace window.

1. Select [Debug Settings...] from the [Debug] menu to open the [Debug Settings] dialog box.

Debug Settings

ISessinnHB_xxxx_H DT-LISEI_S‘r‘j Target | Dp[igngl

Default Debuag Farmat:

|El/Dwart2 =l

Download Modules;

File Mame | Offzet Address | Formn:
FCONFIGDIR]SS.. HOO0000000 EIF/D

1] | 0

Figure 4.13 [Debug Settings] Dialog Box ([ Target] Page)

2. Select the product name to be connected in the [Target] drop-down list box.

3. Select the format of the load module to be downloaded in the [Default Debug Format] drop-
down list box, then register the corresponding download module in the [Download Modules]
list box.
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Note: Here, no program has been downloaded. For downloading, refer to section 5.2,
Downloading a Program.

4. Click the [Optiong] tab.

Debue Settines

|Session_e1 t-ushb_system ﬂ Target Options

I@ Totorial Command batch file load timine:

After download of modules Add...

[~ Do not perform automatic target connection

[v Download modules after build

[~ Reset GPU after download module

[~ Remove breakpointz on download

[ Dizable memory access until after target comnection command file execution
™ Limit dizaszembly memory access

0K | Cancel

Figure4.14 [Debug Settings] Dialog Box ([Options] Page)

The command chain that is automatically executed at the specified timing isregistered. The
following three timings can be specified:

e At connecting the emulator
e Immediately before downloading
o Immediately after downloading

Specify the timing for executing the command chain in the [Command batch file load timing]
drop-down list box. In addition, register the command-chain file that is executed at the specified
timing in the [Command Line Batch Processing] list box.
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422 Downloading a Program

A download module is added under [Download modules] in the [Workspace] window.

Open the load module of [Download modules] in the [Workspace] window by clicking the right-
hand mouse button and select [ Download modul€] to start downloading the module.

+* Workspace

El@ Tutarial
Ell@ Tutorial

o £ Aszembly zource file
=3 C header file

----- =] shrkh

----- ; zorth

----- ; stackscth
=53 © source file

----- E dbzctc

----- &) zbrkc

=53 G+ zource file

----- E resetpre.cpp
----- E zort.cpp

----- E tutorialcpp
=-£4 Download modules

D Tutorial.abs - 0
=23 Dependencies
5] sbrkh
gorth

Dowrload
Diovernload (Debug Data Onlyd
Unload

5] stackscth

Download & Mew Module..

N 3] projects l El Temp... I ap

Debue Settings...

Configure “Wiew...

Ellow Docking
Hide

Properties...

Figure4.15 Download Menu of the [Workspace] Window ([Pr oj ects])
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Notes: 1. When load modules are downloaded, select [Debug] -> [Download] -> [All DownL oad

Modules].
2. The emulator downloads programs to the flash memory just before execution of the
user program.
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4.2.3 Setting the Program Flash Mode

The following describes the procedures when the emulator is used as the programming tool. The

load module to be downloaded to the new workspace is registered and programmed.

(a) Select the new project workspace.

10T-1...

Wiorkspace Mame:

hest

Froject Mame:

hest

el S

Directory:
IO:'\HEWS'\tESt Browsze... |
CPU familw:
| Has,He/200 Ed|
Tool chain:
|N|:|ne j
Properties... |
(0] 4 I Cancel

Figure4.16 [New Project Workspace] Dialog Box

R20UT2177EJ0500 Rev. 5.00
Aug 30, 2012

RENESAS

Page 68 of 180




H8 Family E10T-USB Emulator Section 4 Preparations for Debugging

(b) Select the target MCU and click the [Next] button.

New Project-7/9-Settine the Tareet System for Debueeing

— Tareets :

[(JHE/300HA Simulatar
[JHEA300HN Simulatar
2 E10T-USE SYSTEM ¢ CPU

[CITiny/SLP E7 3¥'STEM 300H

.S
| e

Target tvpe IEDDH LI

<Back || Mext> |  Finish | GCancel |

Figure4.17 [New Project -7/9- Setting the Target System for Debugging] Dialog Box
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(c) The[Select Emulator mode] dialog box is displayed.

aselect Emulator mode [5_<

Device

Mode

f« E10T-USE Emulator

(" Proeram Elazh

0] | Cancel |

Figure4.18 [Select Emulator mode] Dialog Box
Select the [Program Flash] mode.

(d) Turn on the target board and press the [OK] button.

E10T-USB

] E Fower on the target board and press <Enter> Kew.
L

Figure4.19 Dialog Box of the Power-on Request M essage
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(e) Input the system clock value.

Pleaze input Syetem Clock

MHz

(] 8 I Cancel |

Figure4.20 [System Clock] Dialog Box

(f) Select [Debug Setting] from the [Debug] menu.

rite_only — Hish-performance Embedded Workshop,

File Edit Wiew Frojct Setup Tools Test Wincow Help
H@ W 0 g 2| Delesessions F; BEED .

[ ENCENTE

= - Write_only
3 Dependencie ™ s
Reset Go Shift+F5
[Bf Go To Cursor
L, Set PG To Gursor
Fun
e Display PG CtrbShiftey

Prstee b Fi1
T Step Over F10
{P Step Out Shift+F11
Step.
Step Mode

@8 Halt Program

Tnitialize
W Coprect
W Diccannect

Save Memary.

Werify Memary..

Downioad Modules
Unload Modules

Heoioralar|2tt|o (=2

Connected

<[ * |\ Buid 4 Debug Find in Files )\ Macro )\Test A Yersion Control j’
Edit debug settings = [Default] deskiop | T — ™ | [NM

Figure4.21 High-performance Embedded Workshop Window
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(g) Select the target MCU and then the download module with the [Add...] button.

Debug Settings ilil
|sessionHa_ooo E10T-USB_SY¥|  Target ||:|pti.;.n3|
...... @ “wirite_anly Target:
Drefaulk Debug Format;
S-Record j
Download Maodules:
File Hame I Offzet Address I Form:
C:WwiorkSpaceiiwint H'00000000 S-Re
1] | 3
] | Cancel |
Figure4.22 [Debug Setting] Dialog Box ([Target] Page)
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(h) The download file is displayed on [Project Files].

«# Workspace

El@ Wit ite_only
= I@ Write_only
El @ Du:nwnln:nad maodules

N l@Pnﬂjvmﬂx l @ Templates I @Nauigaﬁun I Test I

Figure4.23 [Workspace] Window ([Project Files])

(i) Select and download the file with the right-hand mouse button.

#+* Workspace

El@ irite_only
= I@ Write only
El 'a annlu:uad mu:u:lules

Download (Debug Data Ol
Unload

Download & Mew Module..

Debue Settingsz..

Configure Wiem...

Allow Docking
Hide

Properties...

Figure4.24 Download Menu of the [Workspace] Window ([Project Files])
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(i) Thedialog box for sum checking is displayed and programming is completed. Sum dataisa
valuethat datain the internal ROM area has been added by byte. If no user program exists, the
valueiscaculated by H'FF.

Flazh memary writing OF
Sum data=H'00dE5443

Figure4.25 Message for Completion of Flash Memory Programming

(k) When the following dialog box is displayed, close and restart or exit the workspace.
To write the same data to the MCU continuously, select [Debug -> Initialize...] and go back to
step (c) (displaying [Select Emulator mode]). To exit, close the workspace.

& Pleaze Festart or Exit

Figure4.26 Message for Restarting or Exiting Program Flash Mode

R20UT2177EJ0500 Rev. 5.00 Page 74 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 4 Preparations for Debugging

4.3 Debug Sessions

The High-performance Embedded Workshop stores all of your builder optionsinto a
configuration. Inasimilar way, the High-performance Embedded Workshop stores your debugger
optionsin asession. The debugging platforms, the programs to be downloaded, and each
debugging platform’ s options can be stored in a session.

Sessions are not directly related to a configuration. This means that multiple sessions can share
the same download module and avoid unnecessary program rebuilds.

Each session’ s data should be stored in a separate file in the High-performance Embedded
Workshop project. Debug sessions are described in detail below.

4.3.1 Selecting a Session
The current session can be selected in the following two ways:

e From the toolbar
Select a session from the drop-down list box (figure 4.27) in the toolbar.

—

IDEI:uug j ||DEfau|tSessiu:un j | )t {"r} |@ E | @ Iﬁl

Figure4.27 Toolbar Selection
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e From the dialog box

1. Select [Debug -> Debug Sessions...]. Thiswill open the [Debug Sessions] dialog box
(figure 4.28).

Cebug Sessions

Debug sessions: Ok
SessonH oot E107-USB ST TEM

Cancel

Hemaie
Have a8,

Eroperties

LLFE

Current session;
D efaults eszion j

Figure4.28 [Debug Sessions] Dialog Box

2. Select the session you want to use from the [Current session] drop-down list.
3. Click the [OK] button to set the session.
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4.3.2

Adding and Removing Sessions

A new session can be added by copying settings from another session or removing a session.

e Toadd anew empty session

1

(S LI R N

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

Click the [Add...] button to display the [Add new session] dialog box (figure 4.29).
Check the [Add new session] radio button.

Enter aname for the session.

Click the [OK] button to close the [Debug Sessions] dialog box.

This creates a file with the name entered in step 4. If afile with this name aready exists,
an error is displayed.

Add new session |

= Add new zession

I arne;

Cancel

di

% Use an existing sezsion file

I arne;

ITutu:uriaI

Sezszion file path:

I Browse |

[V Open and maintain link to zession file

[ Make session file link read only

Figure4.29 [Add new session] Dialog Box
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e Toimport an existing session into anew session file

1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).
Click the [Add...] button to display the [Add new session] dialog box (figure 4.29).
Check the [Use an existing session fil€] radio button.
Enter a name for the session.
Enter the name of an existing session file that you would like to import into the existing
project or click the [Browse] button to select the file location.
If the [Open and maintain link to session file] check box is not checked, the imported new
session file is generated in the project directory.
If the [Open and maintain link to session file] check box is checked, anew session fileis
not generated in the project directory but is linked to the existing session file.
If the [Make session file link read only] check box is checked, the linked session fileis
used as read-only.

6. Click the [OK] button to close the [Debug Sessions] dialog box.

o~ w NN

e Toremoveasession
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).
2. Select the session you would like to remove.

3. Click the [Remove] button.
Note that the current session cannot be removed.

4. Click the [OK] button to close the [Debug Sessions] dialog box.

e To view the session properties
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).
2. Select the session you would like to view the propertiesfor.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.30).
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Session Properties

Mame: SeszionHBMes_E10T-USBE_SYSTEM i
Location: Cihhewidh Toolzh Renezas\DebugComp s Platform\E10T-LU5E
Lastrodified: 111242, Thursday, July 31, 2003 __cancel_|

[T Eead aonly

Figure 4.30 [Session Properties] Dialog Box

e To make asession read-only

1

5.

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

Select the session you would like to make read-only.

Click the [Properties] button to display the [ Session Properties] dialog box (figure 4.30).
Check the [Read only] check box to make the link read-only. Thisisuseful if you are
sharing debugger-setting files and you do not want data to be modified accidentally.
Click the [OK] button.

e To save asession with adifferent name

1

g s~ wD

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

Select the session you would like to save.

Click the [Save as...] button to display the [Save Session] dialog box (figure 4.31).
Specify the location to save the new file.

If you want to export the session file to another location, leave the [Maintain link] check
box unchecked. If you would like the High-performance Embedded Workshop to use this
location instead of the current session location, check the [Maintain link] check box.

Click the [Save] button.

R20UT2177EJ0500 Rev. 5.00 Page 79 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 4 Preparations for Debugging

sion

Save jr: Ia Tutarial j i £ Eo-

| 1Release
|:| Source
SezzionHE_xes_E10T-USB_SYSTEMhef

File name: | Save I
Save az lwpe: ISessinns [*.hsf] j Carcel |

[ taintain ik
4
Figure4.31 [Save Session] Dialog Box
4.3.3 Saving Session Information
e Tosaveasession
Select [File -> Save Session].
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4.4 Connecting the Emulator
Select either of the following two ways to connect the emulator:

(1) Connecting the emulator after the setting at emulator activation

Select [Debug settings] from the [Debug] menu to open the [Debug Settings] dialog box. Itis
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.2, Setting at

Emulator Activation.

When the dialog box is closed after setting the [Debug Settings] dialog box, the emulator will

automatically be connected.

(2) Connecting the emulator without the setting at emulator activation

Connect the emulator by simply switching the session file to one in which the setting for the

emulator use has been registered.

Ele Edit Vew Promet Duld Debue Setp Tools Tegt Window Mo

Dedd|a ||| o O S ) Dt st o

+Tuuild Db | Frd nriss ) et J, 1a g, versen Contrdl [

T ] 5] ] Dottt st

Figure4.32 Selecting the Session File
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In thelist box that iscircled in figure 4.32, select the session file name including the character
string that has been set in the [ Target name] text box in figure 4.9, [New Project -8/9- Setting the
Debugger Optiong] dialog box. The setting for using the emulator has been registered in this
session file.

After the session file name is selected, the emulator will automatically be connected. For details
on the session file, refer to section 4.3, Debug Sessions.

45 Reconnecting the Emulator
When the emulator is disconnected, use the following way for reconnection:
Select [Debug -> Connect] or click the [Connect] toolbar button (3). The emulator is connected.

Note: The emulator must be selected in the [ Target] drop-down list box of the [Debug Settings]
dialog box that is opened by selecting [Debug settings] from the [Debug] menu (see 4.2.1,
Setting at Emulator Activation).
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4.6 Ending the Emulator
When using the toolchain, the emulator can be exited by using the following two methods:

e Canceling the connection of the emulator being activated
e Exiting the High-performance Embedded Workshop

(1) Canceling the connection of the emulator being activated
Select [Disconnect] from the [Debug] menu or click the [ Disconnect] toolbar button ().

(2) Exiting the High-performance Embedded Workshop
Select [Exit] from the [File] menu.

A message box may be displayed. If necessary, click the [Yes] button to save asession. After
saving a session, the High-performance Embedded Workshop exits. If not necessary, click the
[No] button to exit the High-performance Embedded Workshop.

HE'W |

& Session has been modified - do you want ko save it

o | Cancel |

Figure4.33 [Session has been modified] M essage Box
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Section5 Debugging

This section describes the debugging operations and their related windows and dialog boxes.

51 Setting the Environment for Emulation

511 Opening the [Configuration] Dialog Box

Selecting [Options -> Emulator -> System...] or clicking the [Emulator System)] toolbar button
(1)) opens the [Configuration] dialog box.

51.2 [General] Page

Sets the emulator operation conditions.

Confieuration

General

Device

Emulation mode
Step option

Uzer interface clock
Dperating mode

Flazh memary
yhchronization

Step Over option

Flazsh memary write
after download

Short break

THB /s

|N|:|rmal

|Disal:u|es interruptz during single step execution

[

25MHz

|Sing|e—|:hip advanced mode

| Disable

|F‘ru:ugramming of the flazh memaory
f* Dizable (" Enable

" Dizable {* Enable

<

(0] .4 I Cancel |

Apply

Figure5.1 [Configuration] Dialog Box ([General] Page)

Note: The contents to be displayed differ depending on the MCU.
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Items that can be displayed in the sheet are listed below.

[Device] combo box

[Emulation mode] combo box

[Step option] combo box

[User interface clock] combo box

[Operating mode] combo box

[Flash memory synchronization]
combo box

Displaysthe MCU name.

Selects the emulation mode at user program execution.
Select Normal to perform normal emulation.
Select No break to disable breskpoint settings.

Enables or disables interrupts during step operation.

Disables interrupts during single step execution: Interrupts
during step operation are masked.

Enables interrupts during single step execution: Interrupts
during step operation are released.

Displaysthe transfer clock of the user interface.

Displays the following MCU operating modes that have been
specified with the MD pin™:

e 1-Mbyte expanded mode with on-chip ROM enabled
e 16-Mbyte expanded mode with on-chip ROM enabled
e Single-chip advanced mode

Selects whether or not the contents of the flash memory are
acquired by the emulator when the user program is stopped or
the position where the PC break is set is put back as the
original code.

When the flash memory is not rewritten by the user program,
its contents need not be acquired by the emulator.

If there is no problem with the state that the program in the
flash memory has been replaced as the PC break code, the
position where the PC bresk is set needs not be put back as the
original code.

Disable: Read or write is not performed for the flash memory
except when the emulator is activated, the flash
memory area is modified, and the settings of the PC
bresk to the flash memory area are changed.
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[Step Over option] combo box

[Flash memory write after
download] group box

[Short break] group box

PC to flash memory: When the user program is stopped, the
specified PC break code is replaced as
the original instruction. Select this
option if there is a problem with the state
that the program in the flash memory
has been replaced as the PC break code.

Flash memory to PC: When the user program is stopped, the
contents of the flash memory are read by
the emulator. Select this option if the
flash memory is rewritten by the user
program.

PC to flash memory, Flash memory to PC:

When the user program is stopped, the contents of the flash
memory are read by the emulator and the specified PC break
code is replaced as the original instruction. Select this option if
the flash memory is rewritten by the user program and thereis
a problem with the state that the program in the flash memory
has been replaced as the PC break code.

Enables or disables programming of the flash memory while
executing step operation.

Programming of the flash memory: Uses a software break for
step operation (e.g. Step Over) and enables programming of
the flash memory.

No Programming of the flash memory: Uses Break Condition
for step operation (e.g. Step Over) and disables programming
of the flash memory .

Enables or disables programming of the flash memory after
downloading the program.

Disable: Disables programming of the flash memory after
downloading the program.

Enable: Enables programming of the flash memory after
downloading the program.

Selects whether or not memory should be accessed during user
program execution.

Disable: Disables access to memory during user program
execution.

Enable: Enables access to memory during user program
execution.
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Notes: 1. The content specified for the MCU operating mode differs depending on the product.
For the settings of each product, refer to the additional document, Supplementary
Information on Using the H8/xxxx.

2. When Step Over is performed after selecting [No Programming of the flash memory] for
[Step Over option], the instruction that follows a JSR, BSR, or TRAPA instruction will
also be executed. If there are consecutive JSR, BSR, or TRAPA instructions, execution
proceeds until it reaches an instruction that is not JSR, BSR, or TRAPA. (When there
are consecutive function calls in C language, the program steps all of these functions.)

52 Downloading a Program

This section describes how to download a program and view it as source code or assembly-
language mnemonics.

Note: After abreak has been detected, the High-performance Embedded Workshop displays the
location of the program counter (PC). In most cases, for example if an Elf/Dwarf2-based
project is moved from its original path, the source file may not be automatically found. In
this case, the High-performance Embedded Workshop will open a source file browser
dialog box to allow you to manually locate thefile.

521 Downloading a Program
A load module to be debugged must be downloaded.

To download a program, select the load module from [Debug -> Download] or select [Download]
from the popup menu opened by clicking the right-hand mouse button on the load modulein
[Download modules] of the [Workspace] window.

Note: Before downloading aprogram, it must be registered to the High-performance Embedded
Workshop as aload module. For registration, refer to section 4.2, Setting at Emulator
Activation.
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522 Viewing the Sour ce Code

Select a source file name in the [Workspace] window and click [Open] in the popup menu to make
the High-performance Embedded Workshop display the source file in the editor. It isalso possible
to display your source files by double-clicking on their names in the [Workspace] window.

e

Line Sourc... | Event 54 Breakpointz | Source
a1 long al10];
32 long J3
33 int i:
34 clazs Sample ®p_sam;
15
36 (001040 [ ] p_=am= Sample:;
a7 (01048 (=3 far( i=0; 1<10; i++ }{
a8 (00104a — i = rand():
33 (001062 L] ifii < 0y
A0 (001054 I = -1
a1 !
4 (00105K alil = i;
43 h
44 |00106c p_sam-rsortia);
45 (n01076 p_sam-rchangelal;
45
47 |00107e p_zam-rs0=a[0]:
4% (N01088 p_sam-rsl=a[1];
49 |oo1092 p_sam-rs?=a[2]:
50 (00109e p_zam-»s3=a[3];
51 (0010aa p_zam-rsd=a[4]:
h2 (001006 p_zam-rsh=a[h]:
B3 (n010cE p_sam-rsh=alf];
4 |0010ce p_sam-»s¥=a[7]:
A5 |0010da p_zam-rs8=a[8]:
BB (D010eR p_zam-»s3=a[9];
AT (0010f2 p_Sam;
hf (0010f8 1

<]

ol resetpreccpp (<% sortocpp ofF Tutorialcpp

Figure5.2 [Editor] Window
R20UT2177EJ0O500 Rev. 5.00 Page 89 of 180

Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 5 Debugging

In this window, the following items are shown on the left asline information.
The first column (Line number column): Source-line information
The second column (Source address column): Address information
The third column (Event column): Event information (break condition)
The fourth column (S/W breakpoint column): PC, bookmark, and breakpoint information

Line number column
The line number that corresponds to the source file is displayed.

Sour ce address column

When a program is downloaded, an address for the current source file is displayed on the Source
address column. These addresses are helpful when setting the PC value or a breakpoint.

Event column
The Event column displays the following item:

®: An address condition as a break condition; only one such a position can be set.
Thisisalso set by using the popup menu.

The bitmap symbol above is shown by double-clicking the Event column. Thisis also set by using
the popup menu.

Figure5.3 Popup Menu

Notes: 1. The contents of the Event column are erased when conditions other than the address
condition are added to each channel by using the [Edit] menu or in the [Event] window.
2. The conditions for setting the break condition differ depending on the device. For
details, refer to the online help.
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S/W breakpoint column
S/W breakpoint column displays the following items:

3: A bookmark is set.

@ A PC Break is set.

5+ PC location

S  To switch off acolumnin all source files

Click the right-hand mouse button on the [ Editor] window or select the [Edit] menu.
Click the [Define Column Format...] menu item.
The [Global Editor Column States] dialog box is displayed.

A check box indicates whether the column is enabled or not. If it is checked, the columnis
enabled. If the check box is gray, the column is enabled in some files and disabled in others.
Deselect the check box of a column you want to switch off.

5. Click the [OK] button for the new column settings to take effect.

A w DR

Global Editor Golumn States

[w|Dizazzembly Address ﬁ_r
[w]Event

[w|Label

[w]Line

[w]Oh] code

[#]5" Breakpoints

[W]5™" Breakpoints - &SM o
£ ¥

Figure5.4 [Global Editor Column States] Dialog Box
S To switch off acolumn in one source file

1. Open the source file which contains the column you want to remove and click the [Edit] menu.

2. Click the [Columns] menu item to display a cascaded menu item. The columns are displayed
in this popup menu. If acolumnisenabled, it hasatick mark next to itsname. Clicking the
entry will toggle whether the column is displayed or not.
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523 Viewing the Assembly-L anguage Code

If there is an address at the cursor position in the [Editor] window, selecting [Go to Disassembly]
in the pop-up menu opens the [ Disassembly] window.

The first address displayed in the [Disassembly] window is the address where the cursor is placed
in the [Editor] window.

If you do not have a source file, but wish to view code in the assembly-language level, either
choose [View] -> [Disassembly...] or click on the [Disassembly] window’ s toolbar button ).
The [Disassembly] window opens at the current PC location and shows [Address] and [Code]
(optional) which show the disassembled mnemonics (with labels when available).

Selecting the [Mixed display] toolbar button ( ) displays both the source and the code. The
following shows an exampleinthiscase. ~ ~
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Figure5.5 [Disassembly] Window
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524 M odifying the Assembly-L anguage Code

Y ou can modify the assembly-language code by double-clicking on the instruction that you want
to change. The [Assembler] dialog box will be opened.

Azsembler

fddresz  Code

0071060 01005985

- Cancel
e monic:

Figure5.6 [Assembler] Dialog Box

The address, instruction code, and mnemonic are displayed. Enter the new instruction or edit the
old instruction in the [Mnemonics] field. Pressing the [Enter] key will replace the memory content
with the new instruction and move on to the next instruction. Clicking the [OK] button will
replace the memory content with the new instruction and close the dialog box. Clicking the
[Cancel] button or pressing the [Esc] key will close the dialog box without modifying the memory
contents.

Note: The assembly-language code being displayed is the current memory content. If the
memory contents are changed the [Assembler] dialog box and the [ Disassembly] window
will show the new assembly-language code, but the source file displayed in the [Editor]
window will be unchanged. Thisisthe same even if the source file contains assembly
codes.
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525 Viewing a Specific Address

When you are viewing your program in the [ Disassembly] window, you may wish to look at
another area of your program's code. Rather than scrolling through alot of code in the program,
you can go directly to a specific address. Select [Set Address...] from the popup menu, and the
dialog box shown in figure 5.7 is displayed.

Set Address

_main
Cancel |

Figure5.7 [Set Address| Dialog Box

Enter the address in the [Address] edit box and either click on the [OK] button or press the [Enter]
key. A label name can also be specified as the address. The [Disassembly] window will be updated
to show the code at the new address. When an overloaded function or a class name is entered, the
[Select Function] dialog box opens for you to select afunction.

5.2.6 Viewing the Current Program Counter Address

Wherever you can enter an address or value into the High-performance Embedded Workshop, you
can also enter an expression. If you enter aregister name prefixed by the hash character (#), the
contents of that register will be used asthe value in the expression. Therefore, if you enter the
expression #pc in the [Set Address] dialog box, the [Editor] or [Disassembly] window will display
the current PC address. It also alows the offset of the current PC to be displayed by entering an
expression with the PC register plus an offset, e.g., #PC+0x100.
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53 Using the Event Points

The emulator has the event point function that performs breaking by specifying higher-level
conditions along with the PC breakpoints standard for the High-performance Embedded
Workshop.

531 PC Breakpoints

When the instruction of the specified addressis fetched, the user program is stopped. Up to 255
points can be set.

53.2 Break Conditions

Break conditions can be used for higher-level conditions such as the data condition as well as
specification of the single address.

533 Opening the [Event] Window

Select [View -> Code -> Eventpoints] or click the [Eventpoints] toolbar button ) to open the
[Event] window.

The [Event] window has the following two sheets:

[Breakpoint] sheet: Displays the settings made for PC breakpoints. It is also possible to set,
modify, and cancel PC breakpoints.

[Breakcondition] sheet:  Displays or sets the settings made for break condition channels.
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534 Setting PC Breakpoints

It is possible to display, modify, and add PC breakpoints on the [Breakpoint] sheet.

«* Event M=ET

3
Type | State | Condition | Action
Breakpoint Enshle Address=0010E0 Break
£ ¥
', Breakpoint ."{. Breakcondition I.-'r

Figure5.8 [Event] Window ([Breakpoint] Sheet)

Thiswindow displays and sets the breakpoints. Items that can be displayed in the sheet are listed
below.

[Type] Breakpoint
[State] Whether the breakpoint is enabled or disabled

[Condition] An address that the breakpoint is set
Address = Program counter (Corresponding file name, line, and symbol name)

[Action] Operation of the emulator when a break condition is satisfied
Break: Breaks program execution

When a breakpoint is double-clicked in this window, the [Set Break] dialog box is opened and
break conditions can be modified.

A popup menu containing the following options is available by right-clicking within the window.
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535 Add

Sets breakpoints. Clicking thisitem will open the [Set Break] dialog box and break conditions can
be specified.

5.3.6 Edit

Only enabled when one breakpoint is selected. Select a breakpoint to be edited and click thisitem.
The [Set Break] dialog box will open and break conditions can be changed.

5.3.7 Enable

Enables the selected breakpoint(s).

5.3.8 Disable

Disables the selected breakpoint(s). When a breakpoint is disabled, the breakpoint will remain in
the list; when specified conditions have been satisfied, a break will not occur.

5.3.9 Delete

Removes the selected breakpoint. To retain the details of the breakpoint but not have it cause a
break when its conditions are met, use the Disable option (see section 5.3.8, Disable).

5.3.10 DeleteAll

Removes all breakpoints.

53.11 Goto Source

Only enabled when one breakpoint is selected. Opens the [Editor] window at the address of the
breakpoint.
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5.3.12 [Set Break] Dialog Box

et Break

fddresz

Address H103C

Ik | Cancel

Figure5.9 [Set Break] Dialog Box
This dialog box specifies break conditions.

A breakpoint address to be set is specified in the [Address] edit box. The PC register can also be
specified such as #PC. Up to 255 breakpoints can be specified.

The contents to be set differ depending on the product. For details, refer to the on-line help for
each product.

When [Address] is selected, if an overloaded function or class name including a member function
is specified in address, the [Select Function] dialog box opens.
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Clicking the [OK] button sets the break conditions. Clicking the [Cancel] button closes this dialog
box without setting the break conditions.

Notes on Setting the [Set Break] Dialog Box

1
2.

When an odd address is set, the address is rounded down to an even address.

A software break is accomplished by replacing instructions. Accordingly, it can be set only to
the flash memory or RAM area. However, a software break cannot be set to the following
addresses:

— An area other than the flash memory or RAM

— An area occupied by the E10T-USB emulator program

— Aninstruction in which Break Condition 1 is satisfied

During step execution, a software breakpoint is disabled.

A condition set at Break Condition 1 is disabled immediately after starting execution when an
instruction at a software breakpoint is executed. A break does not occur even if a condition of
Break Condition 1 is satisfied immediately after starting the execution.

When execution resumes from the breakpoint address after the program execution stops at the
software breakpoint, single-step execution is performed at the address before execution
resumes. Therefore, realtime operation cannot be performed.

Settings of software breakpoint and Break Condition 1 areinvalid while the STEP OVER
function is being used.
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5.3.13  Setting Break Conditions

On the [ Breakcondition] sheet, the settings for break conditions are displayed, modified, and
added.

Type State Condition Action
ﬁreak condition 1 Dissble None Break
reak condition 2 Disakhle None Break
< »
| r"'. Breakpoint I}\Breakcunditiunl.f

Figure5.10 [Event] Window ([Breakcondition] Sheet)

Note: Theitemsthat can be set in this window differ depending on the product. For details on
the settings for each product, refer to the online help.

Thiswindow displays and sets the break condition.
Notes on Setting the Break Condition:

1. When [Step In], [Step Over], or [Step Out] is selected, the settings of Break Condition 1 are
disabled.

2. Setting of Break Condition 1 is disabled when an instruction to which a BREAKPOINT has
been set is executed.

3. When step over function is used, the settings of BREAKPOINT and Break Condition 1 are
disabled.

Items that can be displayed in the sheet are listed below.
[Type] Break channel number
[State] Whether the breakpoint is enabled or disabled

[Condition] A condition that satisfies a break
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[Action] Operation of the emulator when a break condition is satisfied
Break: Breaks program execution

When a breakpoint is double-clicked in this window, the [Break condition 1] dialog box is
opened and break conditions can be modified. For details on the [Break condition 1] dialog box,
refer to the online help for each product.

A popup menu containing the following optionsis available by right-clicking within the window.

53.14 Edit...

Only enabled when one break channel is selected. Select a break channel to be edited and click
thisitem. The [Break condition 1] dialog box will open and break conditions can be changed.

5.3.15 Enable

Enables the selected break channel(s). A break channel that the condition has not been set is not
enabled.

5.3.16 Disable

Disables the selected break channel(s). When a break channel is disabled, a break will not occur
even if specified conditions have been satisfied.

5.3.17 Delete

Initializes the condition of the selected break channel. To retain the details of the break channel
but not have it cause a break when its conditions are met, use the Disable option (see section
5.3.16, Disable).

5.3.18 DeleteAll

Initializes conditions of all break channels.
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5319 Goto Source

Only enabled when one break channel is selected. Opens the [Editor] window at address of break
channel.

If an address value has not been set to the break channel, this option cannot be used.

5.3.20 Editing Break Conditions

Handlings for settings other than PC breakpoints and break conditions are common. The following
describes examples of such handling.

5.3.21 Modifying Break Conditions

Select a break condition to be modified, and choose [Edit...] from the popup menu to open the
dialog box for the event, which allows the user to modify the break conditions. The [Edit...] menu
isonly available when one break condition is selected.

5.3.22 Enabling Break Conditions

Select abreak condition and choose [Enable] from the popup menu to enabl e the selected break
condition.

5.3.23 Disabling Break Conditions

Select abreak condition and choose [Disable] from the popup menu to disable the selected break
condition. When a break condition is disabled, the break condition will remain in thelist, but an
event will not occur when the specified conditions have been satisfied.

5.3.24 Deleting Break Conditions

Select a break condition and choose [Delete] from the popup menu to remove the selected break
condition. To retain the break condition but not have it cause an event when its conditions are met,
use the [Disable] option (see section 5.3.24, Disabling Break Conditions).

5.3.25 Deéleting All Break Conditions

Choose [Delete All] from the popup menu to remove all break conditions.
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5.3.26 Viewingthe SourceLinefor Break Conditions
Select a break condition and choose [Go to Source] from the popup menu to open the [Editor] or

[Disassembly] window at the address of the break condition. The [Go to Source] menu is only
available when break conditions that have the corresponding source file are selected.

5.3.27 [Break condition 1] Dialog Box

Break condition 1

condition
Addrezs
[ Don't care
(+ Addrezs " Only program fetched address after
Address H00000000
IMaszk Mon user mask |
Data
[ Don't care
Walue HO0000000
(o Lom byte i Hieh byte " Word
ReadMirite
{+ Read Miite = Bead = Write
0] | Cancel | Apply

Figure5.11 [Break condition 1] Dialog Box
This page sets the address bus, data bus, and read/write cycle conditions.

Note: Theitemsthat can be set in this dialog box differ depending on the MCU. For details on
the settings for each MCU, refer to the online help.
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The [Address] group box sets address bus conditions.

Option Description

[Don’t care] check box Does not set address conditions.

[Address] radio button Sets the use of the normal address bus as break
conditions.

[Only program fetched address after] Sets a break after prefetched address execution as break

radio button conditions.

[Address] edit box Sets the address bus value with a number or a symbol.

[Mask] edit box Sets a value to be masked when [User mask] is selected.
For masked bits, the break condition is satisfied for any
values.

The contents of an option that can be will change depending on the radio button selected.

Option Description

[Address] radio button All options can be set.

[Only program fetched address after] The [Address] option can be set.
radio button

The [Data] group box sets the data bus conditions.

Option Description

[Don’t care] check box No data conditions are set.

[Value] edit box Sets the data bus with a number.

[Low byte] radio button Sets data access size as the lower 8-bit access.
[High byte] radio button Sets data access size as the upper 8-bit access.
[Word] radio button Sets data access size as the word access.

The [Read/Write] group box sets the read/write cycle conditions.

Option Description

[Read/Write] radio button Sets the read/write cycle conditions as break conditions.
[Read] radio button Sets read cycles as break conditions.

[Write] radio button Sets write cycles as break conditions.
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54 Viewing the Trace Information

For the description on the trace function, refer to section 2.2, Trace Functions.

541 Opening the[Trace] Window

To open the [ Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar button
().

542 Acquiring Trace Information

The acquired trace information is displayed in the [ Trace] window.

race [
== e | FED

PTR Ip Type Address | Instruction Zource | Lekel

-000003 0003 BRANCH 0000Z1Zze BLT @H'Z100:8

-000ooz 0002 EBRANCH 0000Z1Z6 ELT @H'Z100:8

-0oooo1 0001 BRANCH 0000Z1Zc JMP @fspregldzil:id

Jaod BRANCH 00001138

Figure5.12 [Trace] Window

Thiswindow displays the following trace information items:

[PTR] Pointer to alocation in the trace buffer (+0 for the last executed instruction)
[1P] The amount of acquired trace information
[Type] Type of branch:

BRANCH: branch source
[Address] Instruction address
[Instruction]  Instruction mnemonic

[Source] The C/C++ or assembly-language source program

R20UT2177EJ0500 Rev. 5.00 Page 106 of 180
Aug 30, 2012 RENESAS




H8 Family E10T-USB Emulator Section 5 Debugging

[Label] Label information

It is possible to hide any column not necessary in the [Trace] window. Selecting a column you
want to hide from the popup menu displayed by clicking the right-hand mouse button on the
header column hides that column. To display the hidden column, select the column from the said
popup menu again.

Note: The number of branch instructions that can be acquired by atrace and the trace display
differ depending on the product. For details on the specifications of each product, refer to
the online help.

54.3 Clearing the Trace Information

When [Clear] is selected from the popup menu, the trace buffer that stores the trace information
becomes empty. If several [Trace] windows are open, al [Trace] windows will be cleared as they
all access the same buffer.

544 Saving the Trace Information in a File

Select [Save...] from the popup menu to open the [Save Ag] file dialog box, which allows the user
to save the information displayed in the [ Trace] window as atext file. A range can be specified
based on the [PTR] number. Note that this file cannot be reloaded into the [ Trace] window.

545 Viewing the [Editor] Window

The [Editor] window corresponding to the selected trace record can be displayed in the following
two ways:

e Sdlect atrace record and choose [View Source] from the popup menu.
e Double-click atrace record

The [Editor] or [ Disassembly] window opens and the selected line is marked with a cursor.

5.4.6 Trimming the Sour ce

Choose [Trim Source] from the popup menu to remove the white space from the left side of the
source.

When the white space is removed, a check mark is shown to the left of the [Trim Source] menu.
To restore the white space, choose [ Trim Source] while the check mark is shown.
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55 Synchronizing Multiple Debugging Platforms

Multiple debugging platforms can be operated at the same time in the High-performance
Embedded Workshop. Initiating a High-performance Embedded Workshop from another High-
performance Embedded Workshop synchronizes multiple debugging platforms. The High-
performance Embedded Workshop that initiates another High-performance Embedded Workshop
is called the master, and the initiated High-performance Embedded Workshop is called the slave.
Choose [Tools -> Launch Slave HEW...] or click the [Launch Slave HEW] toolbar button (@) to
initiate a slave High-performance Embedded Workshop.

The slave High-performance Embedded Workshop has the same functionality as the master High-
performance Embedded Workshop.

The slave High-performance Embedded Workshop is notified of the following actions done in the
master High-performance Embedded Workshop to ensure synchronization of the dave High-
performance Embedded Workshop and the master High-performance Embedded Workshop.

e Resetgo
e Go
e Stop debugging

Note: The master High-performance Embedded Workshop can initiate multiple slave High-
performance Embedded Workshop applications, but slave High-performance Embedded
Workshop applications cannot be nested (no slave High-performance Embedded
Workshop can initiate another slave High-performance Embedded Workshop).

When selecting [Renesas High-performance Embedded Workshop] -> [High-performance
Embedded Workshop] from [Programs] in the [ Start] menu to initiate another High-performance
Embedded Workshop, two emulators can be used separately for debugging.
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551 Distinguishing Two Emulators

Connect two emulators to the USB connector. Then, initiate the High-performance Embedded
Workshop using the tutorial workspace. The following message is displayed.

L ] 'l_.,‘ Pleaze chooze driver.
[ ]

Figure5.13 Message for Driver Selection

Click the [OK] button. The following dialog box will appear.

Driver Details

DU o driver selected:
Detailz
Interface: | ﬂ
Channel: | ﬂ

[ Ceniie.

Cloze

Figure5.14 [Driver Details] Dialog Box (1)
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Select [Renesas E-Series USB Driver] from the [Driver] drop-down list box and open the
[Channel] drop-down list box. Channel information for two emulatorsis displayed in the
[Channel] drop-down list box as shown in figure 5.15.

Driver Details

[Tl Fenezas E-leries LSE Driver

Details
Interface: |L|SEE interface ﬂ
Charnel:  |E10T-USE/ET: [Contd] - [Portz] |

Figure5.15 [Driver Details] Dialog Box (2)

Information displayed in figure 5.15 is the information of the USB connector to which the
emulators are connected.

Note: The displayed character strings of the information differ according to the host computer’s
environment.

Check which of the character strings of information show emulators.

Select [<no driver selected>] in the [Driver] drop-down list box and disconnect one emulator from
the USB connector. After that, select [Renesas E-Series USB Driver] in the [Driver] drop-down
list box. Only information on the USB connector that the emulator is connected to is displayed in
the [Channel] drop-down list box.

The above procedures are used to discern which of the emulators are indicated by the displayed
character strings of information in the [Channel] drop-down list box.
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When initiating the High-performance Embedded Workshop, in the [Channel] drop-down list box,
select the information on the USB connector of the emulator that is connected to the master CPU.
Initiate the High-performance Embedded Workshop using the normal procedures.

When initiating the lave High-performance Embedded Workshop, in the [Channel] drop-down
list box, select the information on the USB connector of the emulator that is connected to the dave
CPU.
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Section 6 Tutorial

6.1 Introduction
This section describes the main functions of the emulator by using a tutorial program.

The tutorial program is based on the C++ program that sorts ten random data items in ascending or
descending order. Thetutoria program performs the following actions:

e Themain function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.
e The change function then sorts the data in descending order.

Thefiletutorial . cpp contains source code for the tutorial program of the H8 family devices.
ThefileTutorial . abs isacompiled load modulein the Elf/Dwarf2 format.

Note: After recompilation, the addresses may differ from those given in this section.

6.2 Running the High-per formance Embedded Workshop

To run the High-performance Embedded Workshop, refer to section 3.11, System Check.

6.3 Setting up the Emulator

This section describes the basic settings of the emulator.
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6.4 Setting the [Configuration] Dialog Box

e Select [Emulator] then [Systems...] from the [Setup] menu for the basic settings of the
emulator. The [Configuration] dialog box is displayed.

Confieuration

Gieneral
Device THE /e
Emulation mode |N|:urma| ﬂ
Step option \Disables interrupts during single step execution =]

Uszer interface clock |2_5|-.,-||.|2

Dperating mode |Sing|e—u:hip advanced mode

Elazh memary Dizahl

syvnchronization | =abis ﬂ
Step Ower option |F'ru:-gramming of the flazh memaory ﬂ
Flash memaory write .

after download ¢ Disable (" Enable

Short break " Dizable f* Enable

8]4 I Carcel Apply

Figure6.1 [Configuration] Dialog Box

Note: Theitemsthat can be set in this dialog box differ depending on the product. For details on
the settings for each product, refer to the online help.
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Set options as follows:

Table6.1 [General] Page Options

Option

Value

Device

H8/xxxx (default)

Emulation mode

Normal (normal execution, default)

Step option

Disables interrupts during single step execution (default)

User interface clock

According to the system clock frequency, the maximum
user interface clock is automatically set.

Operating mode

Displays the MCU operating modes that have been
specified with the MD pin.

Flash memory synchronization

Disable (default)

Step Over option

Programming of the flash memory (default)

Flash memory write after download

Disable (default)

Short break

Enable (default)

e Click the [OK] button to set a configuration.
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6.5 Checking the Operation of RAM
Check that RAM is operating correctly.

Display and edit the contents of the memory in the [Memory] window to check that the memory is
operating correctly.

Note: The memory can be installed on the board in some microcomputers. In this case,
however, the above way of checking the operation of memory may be inadequate. Itis
recommended that a program for checking the memory be created.

e Select [Memory...] from the [CPU] submenu of the [View] menu and enter the RAM address
in the [Display Address] edit box. Here, enter H’ FFC000. Then enter H’ 000000 and
H'FFFFFF in the [Scroll Start Address] and [Scroll End Address] edit boxes, respectively.

Msplay Address

Display Address: FFCO00] |
Scroll Start Address: |':”:":":":":' ﬂ
Scroll End Address: |FFFFFF ﬂ

] 4 I Cancel |

Figure6.2 [Display Address] Dialog Box

Note: The settings of the RAM area differ depending on the product. For details, refer to the
hardware manual.

e Click the[OK] button. The [Memory] window is displayed and shows the specified memory
area
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#* Memory [FEGDOD]

o mmmzm (6 00 8 2 e dode £ oa a6 32 [
bddress | Label Register (I T v O A T e s N M o O = ~
FECOO0 74 FE B3 B5 AD CE 4B BE F3 FA& 70 BF DC FF FF
FFCO10 BF 2F 77 7E 97 E? 8B AE D5 EE 73 BB B7 F5 OF
FFCO20 DE B2 7C BF F2 D2 C9 & FF 8B FE D& 23 DB C7
FFCO30 71 F0 8B EE 22 &G 5F EY F4 FB 73 3F 72 AE EE
FFCO40 B E? DB DF I1C BA& JE EI BB FE GF A3 CA FD DR
FFCO50 BE 9B EA F3 &5A BA 57 7C 2B EB DF AB 25 AD 4B
FFCOED EF 35 FF BE 1F &I 17 7D 76 BY FE AB AB EB EB
FFCO70 76 A5 BS BB 10 BO EF 3C 1% 83 03 06 1A 11 03
FFCO20 EF 7F B4 B8E GF FF 3C B3 SE BB 51 87 48 AC 14
FFCOA0 D4 78 C4 A CO 90 EE 8B 3E F2 78 AA 7D AD A3
FFCOAD B3 FD E? 7D E? BA ED 36 F4 F? ED EBE 45 1D EE
FFCOED 8E 74 02 BB C3 9B 9B 2B 7B BB 03 E0 VB 9% EO
FFCOCD FE 76 3E B EC F3 D3 DD CB F2 3B FE EA &1 @2
FFCODO E4 FC A4 &C 2D ET 7H 24 739 LB 22 BE 34 36 AR b

Figure6.3 [Memory] Window

¢ Placing the mouse cursor on apoint in the display of datain the [Memory] window and
double-clicking alows the values at that point to be changed. Data can also be directly edited
around the current position of the text cursor.
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6.6 Downloading the Tutorial Program

6.6.1 Downloading the Tutorial Program
Download the object program to be debugged.

In this emulator, it is enabled to download the program and set the PC breakpoint in the internal
flash memory area. For the method to set the PC breakpoint, refer to section 6.16.1, PC Break
Function.

e Select [Download modul€] from [Tutorial.abs] under [Download modules].

< Workspace

=53 Tutorial
= I@ Tutorial
------ 29 Aszembly zource file
|_‘_| a G header file
i [2] shrkh
=] =arth
- 2] ztackscth
-3 G source file
----- E] dbzctc
[ N =brkc
28 G+ source file
:] rezetpre.cpp
2] sort.opp
- :] tutarialcpp
|'_'| a Dawnload modules
. D Tutarialabs
E| a Dependencies Download
3] sbrkh D

Download (Debug Data Qnly)

: zorth
b stackscth Unload

Download & Mew Module..

N @ijectx l @ Templates J L

Debug Settings...

Configure Wiew..

Allow Docking
Hide

Properties...

Figure6.4 Downloading the Tutorial Program
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6.6.2 Displaying the Sour ce Program

The High-performance Embedded Workshop allows the user to debug a user program at the
source level.

e Double-click [tutorial.cpp] under [C++ source filg].

=
=& Tutorial E&j &3
| @ Tutorial - -
£ hssembly source file Line Sourc... | Ewent 5/ Breakpoints | Source
== G header file geﬁi class Sample ®p_sam:
=] sbrkh 26 (001040 p_san= Sample;
Qsort'h a7 (001048 for{ i=0; 14107 i++ ){
=] stackscth 38 (00104 J = rand();
—-23 © source file 39 (001052 ifly <0
%) dhscte 40001054 ,
shrk.c I
-2 G+ source file ig Ou10es 2 [i] 7
g rezetpre.cpp 44 |00106c p_zam-rzortial;
(3] sortepp 45 (001076 p_san->chanzelal;
& arialocpp 46
Bi) tutorialopp 47 00107 p_san->s0=a0];
SR | Download. modules 48 |00108E p_sam-»s1=a[1];
Tutarialabs - 000000C 43 (001092 p_san->z2=a[2];
=3 Dependencies 50 [00108e p_zam->z3=a[3];
=) shrkh 1 [0010aa P_S&m‘>34f&[4];
h 52 |0010bk p_sam-»s5=a[5];
=] sort 53 |[0010c2 p_san-rsB=a[B];
E] stackscth 54 (0010ce p_sam-rs7=a[7];
55 |0010da p_sam-»s8=a[8];
56 [0010eR p_san-»z3=a[9];
7 |0010f2 p_sam;
@ |0010f8 I
5a
B0 void abort{void)
61 {
B2
E3 (001100 I
‘| |
T e [ e B ] || 2 Teorisier

Figure6.5 [Editor] Window (Displaying the Sour ce Program)

e Select the [Display] option from the [ Setup] menu to set afont and size that are legible, if
necessary.

Initially the [Editor] window shows the start of the user program, but the user can use the scroll
bar to scroll through the user program and look at the other statements.
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6.7 Setting a PC Breakpoint
A PC breakpoint is a simple debugging function.

The [Editor] window provides avery simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

e Select by double-clicking the [S/'W breakpoint] column on the line containing the sort
function call.

5 &| &

Like Sourc.. | Ewent S Breakpoints | Source
al long a[10];
a2 long J:
33 int i:
34 class Sample #p_sam;
ah
38 001040 p_zam= Sanple;
a7 (001048 for =03 i<10; i++ 3
28 |00104a i = rand();
39 (001052 ifil <03
40 (0010464 i= -0
41 ]
42 (0010458 alil = i;:
43
44 |00106c & p_sam-rsort{a);
45 001078 p_sam->rchanzela);
48
47 |00107e p_sam->rsl=al0];
45 (001086 p_sam-rsl=a[1];
49 (0010392 p_sam-»rsi=al2];
50 |00103e p_sam-»s3=a[3];
51 |0010as p_sam->sd=a[4];
52 |0010bE p_sam-»sh=a[5];
53 |0010cE p_sam->sh=al[f];
54 |0010ce p_sam-rsi=al[?];
55 |0010da p_sam->rsi=al8];
5B |0010ek p_sam->»si=al9];
Y |0010f2 p_zam;
g oooiofa 1
53
] '\;’Did abort (vaid)

Kl

«J+ Tutorialcpp |, resetprg.cppl

Figure 6.6 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This shows that a PC
breakpoint has been set.
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6.8 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

o Select [Registers] from the [CPU] submenu of the [View] menu. The [Register] window is
displayed.

Register

Value
Qooooono
Qooooono
Qooooono
Qooooono
Qooooono
Qooooono
Qooooono
QOOFFECC
FFFFFF
Qoooo10o0

Figure6.7 [Register] Window
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¢ To change the value of the program counter (PC), double-click the value areain the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. Set the program counter to H’400 in thistutorial program, and click the [OK] button.

PG — 5et Value

Value : |H'4|:||:|
Radix: |Hex =
oet fs: |'I.I'l.l'n|:||e Reeizter ﬂ

(] 4 | Cancel |

Figure 6.8 [Register] Dialog Box (PC)
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6.9 Executing the Program
Execute the program as described in the following:

e To execute the program, select [Go] from the [Debug] menu, or click the [Go] button on the
toolbar.

B!

Figure6.9 [Go] Button
When the program execution is started, * ** RUNNI NG  is displayed on the status bar.

The program will be executed up to the breakpoint that has been set, and an arrow will be
displayed in the [S'W breakpoint] column to show the position that the program has halted, with
the message [ BREAKPOI NT] in the status bar.

Note: When the source file is displayed after a break, a path of the source file may be inquired.
The location of the sourcefileis asfollows:
<Drive where the OS has been installed>:
\Workspace\Tutoria\E10T-USB\3048F ONE\Tutorial_1M\source
or
\Workspace\Tutoria\E10T-USB\3048F ONE\Tutorial_16M\source
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[EE

Line Sourc... | Ewent SA Breakpoints | Source
a1 lanz al10]:
32 long j:
33 int i:
4 class Sample ¥p_szam;
a5
A6 (001040 p_sam= Zample:;
a7 |oni1048 farl i=0; 1<10; i++ )}
28 (00104a I = rand();
33 (001042 if(i < 0
a0 (001064 I = -i;
a1 h
4 001056 alil = J:
43 h
44 |[0010kc o | p_sam-rzort{al;
45 (001076 p_zam-rchangelal;
45
47 |00107e p_zsam-»=z0=a[0];
4% (01086 p_zam-rsl=a[1];
49 (001092 p_sam-rz2=al2];
50 |(00109e p_zam-»s3=a[3]:
51 |0010aa p_zam-rsd=a[4];
52 |0010bk p_sam-»zbh=a[h];
53 (0010:2 p_zam-+sh=al[6];
54 (0010ce p_zam-rs¥=a[7]:
55 |(0010da p_zam-»=z8=a[8];
BE (0010=R p_zam-rsi=a[9];
AT |0010fz p_Sam;
hd |0010fa h
hia
1] Tuid abart (vaoid)

K

i Tutarialcpp [«0= resetpre.cpp

Figure6.10 [Editor] Window (Break State)
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The user can see the cause of the break that occurred last time in the [Status] window.

e Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Item Status

Connected to: H3/wxxx E10T-USE 3YSTEM [ CPU H3/300H ) [(Renesas E-Series USE Driver)

CPU HE/ xxxx

Run status Ready

Cause of last breask EREAK POINT

Fun time count 0000h000min000s2 19ms

Ermulation mode Normal

Endian EBig

Operating mode Zingle-chip adwvanced mode

< >
| P\ Memary }\Platform ."{. Events l.-'r

Figure6.11 [Status] Window

Note: Theitemsthat can be displayed in this window differ depending on the product. For the
items that can be displayed, refer to the online help.
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6.10 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Event] window.

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed. Select the [Breakpoint] sheet.

ih
Type | State | Condition | Action
Ereakpoint Ensble Address=00106C (tutorial.ecpp/d4d) Break
4 ¥
'I.Br|:¢':|kp|3inl:I.-'-r.I Breakcondition I.-'[

Figure6.12 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,
alows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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6.11 Viewing Memory

When the label name is specified, the user can view the memory contents that the label has been
registered in the [Memory] window. For example, to view the memory contents corresponding to
_main inword size:

e Sdect [Memory...] from the [CPU] submenu of the [View] menu and enter the RAM address
in the [Display Address] edit box. Here, enter H' FFC000. Then enter H’ 000000 and
H'FFFFFF in the [Scroll Start Address] and [Scroll End Address] edit boxes, respectively.

Mizplay Address

Dizplay Address: |_main ﬂ
Scroll Start Address: ||:”:":":”:”:I ﬂ
Scroll End Address: |FFFFFF ﬂ

(] 4 I Cancel |

Figure6.13 [Display Address] Dialog Box
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e Click the [OK] button. The [Memory] window showing the specified area of memory is
displayed.

«* Memory [ main]

P s (6 0l 8 2 e didh Ao Al £ a a6 32 [

bddress | Label Rezister H0 41 42 43 44 45 46 47 4B 43 44 4B 40 4D 4 4F
001032 | main G5 02 40 FC GE 00 11 02 79 47 00 2@ OF F3 14 80
001042 E 00 20 00 OF 86 19 44 GE 00 12 28 17 FO OF 8%
001052 aC 02 17 BS 17 F4 OF GO 10 30 10 30 0& BO 01 00
001062 63 85 0B 54 79 24 00 0A& 4D DE OF BS OF DI OF EI
noio72 GE 00 20 E% OF D1 OF EO GE 00O 20 DO O1 00 €% &0
no10g2 01 00 B3 E0 01 00 BF &0 00 04 01 00 BF EO 00 04
no1092 01 00 BF G0 00 08 01 00 BF E0O 0O 08 01 00 BF &0
001042 0o 0c 01 o0 BF E0 00 OC 01 00 G&F RO O0 10 01 00
noioe2 GF EO 00 10 01 00 EF B0 00 14 01 00 EF EO 00 14

noioca 01 00 6F 50 00 18 01 00 BF E0O 00 18 Of 00 BF 50
001002 0o 1C 01 o0 BF E0 00 1C 01 00 GF RO O0 20 01 00
0010E2 GF EO 00 #0 01 00 BF &% 00 24 01 00 EBF ES 00 24

Figure6.14 [Memory] Window
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6.12 Watching Variables

Asthe user steps through a program, it is possible to watch that the values of variables used in the
user program are changed. For example, set awatch on the long-type array a declared at the
beginning of the program, by using the following procedure:

e Click theleft of displayed array a in the [Editor] window to position the cursor.
o Sdect [Instant Watch...] with the right-hand mouse button.

The following dialog box will be displayed.

Instant Watch

+-a {FFEGG I {one[101)

Figure6.15 [Instant Watch] Dialog Box
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e Click the [Add] button to add a variable to the [Watch] window.

+& Watch

R o X B P

Neaaue Value Type
* ¢ { C o (long[107)

[\ watch1 j watchz Ji Watch3 i Watchd [

Figure6.16 [Watch] Window (Displaying the Array)
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The user can also add a variable to the [Watch] window by specifying its name.

e Click the [Watch] window with the right-hand mouse button and select [Add Watch...] from
the popup menu.

The following dialog box will be displayed. Enter variable 1.

Add Watch

“Wariable or expression: ok

|i Cancel

Figure6.17 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show the int-type variable i.

L j (long[107)
H'0OODa { R4

watchl j watch2 j, watcha ) watcht [

Figure6.18 [Watch] Window (Displaying the Variable)
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The user can click mark ‘+' at the left side of array a in the [Watch] window to watch all the
elements.

“& Watch
R 7 X B P
Name Value Type
= & L (long[10]}
R [0] H'O0O0O41ze | F.. i loneg)
R [1] H'0O0O16Ye { F.. [ loneg)
R [2] H'OOOOZ781 | F.. i loneg)
R [3] H'O000O446kh { F.. [ loneg)
R [4] H'O0O0OY94bL | F.. i loneg)
R [5] H'000015fh { F.. [ loneg)
R [&] H'O00059e2 { F.. [ Long)
R [7] H'O000O1efh | F.. [ loneg)
R [a] H'OOOO3£34 { F.. [ Lono)
R [9] H'OODOOffe { F... [long)
i H'OOO=x { R4 } [int)
[ [\ wateh f wakchz i watchs j, watchd [

Figure6.19 [Watch] Window (Displaying Array Elements)
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6.13  Stepping Through a Program

The High-performance Embedded Workshop provides a range of step menu commands that allow
efficient program debugging.

Table 6.2 Step Option

Menu

Command Description

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following the statement in the
program that called the function.

Step... Steps the specified times repeatedly at a specified rate.

6.13.1  Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first statement of the called
function.

e To step through the sort function, select [Step In] from the [Debug] menu, or click the [Step
In] button on the toolbar.

I

Figure6.20 [Step In] Button
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Line Sourc.. | Event S Breakpoints | Source

17 |00203% £4=0;
g (0020%e s0=0;
9 (002044 s6=0;
]
1

00204a =7=0;
Do2nan =8=0;
22 |002058 z4=0;
23 (002080 1
24
25 (002068 s void Samplel:sort{long #a)
26 |[00Z206c i

27 long t;

28 int i, i, k, zap:

24 |
an (00206e gap = b3

31 (002072 whilef gap > 0 3

32 (002074 foar{ k=03 k<gap: k++){

33 (002078 forl i=ktgap; i<10: i=itgap J{
34 [00207¢ fori{izi-gap: j»=k: i=i-gap){
3h (002080 iflalilrali+zap]l){

a6 t = alil:

37 |[00z20a4 alil = alitgapl:

38 (002048 alitzap] = t;

34 1

410 elze

41 break;

42 b

43 h

44 !

45 (0020¢c0 gap = gapf?;
46 h

A7 anan - - 1

0% Tutorialcpp |0 resetprecpp |~ 1 Watch #l#  =ortocpp

1
1
2
2

Figure6.21 [Editor] Window (Step In)

e Thehighlighted line movesto the first statement of the sort function in the [Editor] window.
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6.13.2  Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next statement of the
calling statement in the main function.

e To step out of the sort function, select [Step Out] from the [Debug] menu, or click the [Step
Out] button on the toolbar.
Note: It takes time to execute this function. When the calling sourceis clarified, use [Go To

Cursor].

{

Figure6.22 [Step Out] Button

D Turorial - High-peefor mance Embidded Workshop — [Tutorial cpp]

5 Pl Edd Mww Promel Bukd Detug Sehp  Jook  Tegt  Wedow el 5 %
DFLS o L AR A = N R (S TTTRT e T | preee——r— )
=) < R &1 A E TP ENE MU IABTFEAS. »||B B BRSO F B |FEB
1%
= oy Tuterial ) &1|&7|
= @ Tutosial |—»-—ﬂ--' = S — 1
55 Assambly source fike Lew | Sowc. | Evel | S/W Braskponls | Souce ]
~ 23 © haader file 11 =
[a] thikh - =
la] torth 1
[s] wtackscth 1y
3 © source file 36001040
17 (001048
30 (00104a
1 (091052
40 (001084
= 41
:§ 001056
2] [ 44 (0010% °
= Doemload modules a |on1076 o
] Tuterislsbes - 000000 a8
= 3 Dependencies 47 (00107e
0] sbekhi 40001086
43 (001032
1) worth 50 (00103s
H] stachzeth &1 00108
52 (001046
§9 (0010e2
54 (0010ce
§6 (0010ds
S8 081066
57 (001012
50 (nalafa )
50
& reald aberk {veld) -
4] |
< Tusrialege [ restorecon[ 5 soricee |
Hn o/ X B P A r- R -
Mo | value [ Type Sl lll =
(= Flash memory sreibing ...
n (0] #'00000€£6 ( F... (long) e e b
n [ ¥'000015¢6 | P... ({long) v sk mm;’ iy
L &3] 1'0000167e { P... (leng) i —
R (3] H'00001efl | F... (long) p |
Tl T\ watcha [ watchz } watcha ), watcha | [T 5T 00 ) vebug 4 FndnFies |, Macro ) Test ), verson Coriel | =
ONE STEP END FT 7] 5] [7] Oeimiti deshion  Rea-weite  45/64 15 NS NUM

Figure 6.23 [High-performance Embedded Workshop] Window (Step Out)

The data of variable a displayed in the [Watch] window is sorted in ascending order.
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6.13.3  Executing [Step Over] Command

The [Step Over] command executes afunction call as asingle step and stops at the next statement
of the main program.

e To step through all statementsin the change function at asingle step, select [Step Over] from
the [Debug] menu, or click the [Step Over] button on the toolbar.

T

Figure6.24 [Step Over] Button
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SEHIE

Line Sourc... | Ewent S Breakpoints | Source
a1 long al10];
a2 long J:
33 int i:
34 clazz Sample #p_sam;
a5
36 (001040 p_=am= Zample:
37 (001048 forl =03 (<105 i++ 3
28 |00104s i = rand();
33 (001052 ifi] <03
40 (001054 I =-i;
41 h
42 (00105k alil = i:
43
44 |0010kc & p_sam-rzort (f);
45 (001076 p_zam-rchanzelal;
45
47 |00107e ' p_sam-»=s0=a[0];
48 (001086 p_=am-rsi=all];
49 (001092 p_sam-rz=a[2];
B0 (00109 p_zam-+s3=a[3]:
1 (001 0aa p_zam-rsd=a[4]:
52 |0010GA p_zam-»zh=a[h];
B3 (0010ce p_zam-rsh=al[B];
B4 |0010ce F_sam-»s¥=a[?]:
56 |0010da p_sam-»=z8=a[8];
BB (0010eR p_=am-rs3=a[9];
Y (0010f2 p_Sam;
he (0010f8 !
ha
] ¥Did abart (vaoid)

KN

% Tutarialcpp [0 resetprg.cpp‘-.-;;} sort.cpp ‘

Figure6.25 [Editor] Window (Step Over)
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6.14  Forced Breaking of Program Executions
The High-performance Embedded Workshop can force a break in the execution of aprogram.

e Cancel dl breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu
or the [Go] button on the toolbar.

[zl

Figure6.26 [Go] Button

e The program goesinto an endlessloop. To force abreak in execution, select [Halt] from the
[Debug] menu or the [Stop] button on the toolbar.

o

Figure 6.27 [Stop] Button
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6.15 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we
will examine the local variablesin the main function, which declares four local variables: a, 7, 1,
and p_sam.

e Select [Locals] from the [Symbol] submenu of the [View] menu. The [Locals] window is
displayed.

The [Locals] window shows the local variablesin the function currently pointed to by the program
counter, along with their values. Note, however, that the [Locals] window isinitially empty
because local variables are yet to be declared.

«## Locals

Nane Value Type
LIRS = { FFFOC } [long[10])
] H'00ffzeac { ERS } [ Loneg)
i H'OODO { R4 } [int)
+p zam Ox00ffch74 { ER6 } [zlass Sample*)

Figure6.28 [Locals] Window

e Click mark ‘+' at the |eft side of array a in the [Locals] window to display the elements.

e When the user refers to the elements of array a before and after the execution of the sort
function, it is clarified that random datais sorted in descending order.
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6.16 Break Function

The emulator has PC and hardware break functions. With the High-performance Embedded
Workshop, a PC breakpoint can be set using the [ Breakpoint] sheet of the [Event] window, and a
hardware break condition can be set using the [Breakcondition] sheet.

An overview and setting of the break function are described below.

6.16.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 6.7, Setting a PC Breakpoint, are described below.

e Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed.
e Select the [Breakpoint] sheet.

Type | Ztate | Condition Action

<
",'Breakpuintl.'{' Breakcondition I.I'r

Figure6.29 [Event] Window (Before Setting a PC Breakpoint)
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e Double-click the [S/W breakpoint] column on the [Editor] window. A PC breakpoint is set.

Ba/o

Line Sourc.. | Ewent S/ Breakpoints | Source
a1 lang a[10];
3z long
a3 int i;
34 class Zample #p_sam;
]
36 (001040 p_zam= Sample;
a7y (0o104as fart i=0; i<10: i++ 31
38 (00104a i = rand();
39 (oo1052 ifi) < nyf
40 (001054 i=-i:
41
42 [00105E alil = i;:
43 h
44 (I0106: p_zam-rsort(a);
45 (001078 p_zam-rchangelal;
45
47 (00107 & p_zam-rsl=a[0]:
48 (001086 p_zam-»zl=all1];
43 (001092 p_zam-rs=al?];
0 (00109 F_zam-»s3=al3]:
51 |0010aa p_zam-r=zd4=al4];
2 (0010kA p_zam-rsh=alh];
53 |0010c? p_zam-»sb=alB];
B4 (0010ce F_zam-»s7=al7]:
BES (0010da p_zam-rsB=al8]:
56 |0010eh p_zam-»=z3=a[d];
57 (0010f2 p_sam;
hE (0010f#8 h
ha
1] xr-'c-iu:l abort (void)

% Tutarialcpp [«7 resetprg.cppl-.-:;} sart.ocpp J

Figure6.30 [Editor] Window (Setting a PC Breakpoint)
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¢ When the PC breakpoint is set in the [Event] window, click the [Event] window with the right-
hand mouse button and select [Edit...] from the popup menu.

Set Break

fddresz

Address

o]

Cancel

Figure6.31 [Set Break] Dialog Box

e Click the [OK] button.

Note: The address values described in this section will differ depending on the tutorial for each
product.
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The PC breakpoint that has been set is displayed in the [Event] window.

3
Type | State | Condition Action
Ereakpoint Enable Address=00107E (tutorial.cpp/47) Break
£ *
Breakpoint ,-{I Breakcondition I.-"

Figure6.32 [Event] Window (PC Breakpoint Setting)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Closethe [Event] window.

e Set the program counter value (PC = H’400) that was set in section 6.8, Setting Registers, in
the [Register] window. Click the [Go] button.

o If program execution isfailed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

B8/

Line Sourc... | Event 5% Breakpoints | Source
Bl long al10]:
a2 long J;
a3 int i
14 clazs Sample *p_sam:
35
36 (001040 p_=am= Sample;
a7 |no1n4a farf i=0; i<10: i++ ){
38 [00104a J = rand(};
33 (001052 ifli < 031
a0 |0n0i1nh4 i=-i:
41
42 |00105G alil = i:
43 h
44 |00106Bc p_zam-rsort (a);
45 (001078 p_zam-rchanzefal;
45
47 (00107 e [ 43 | p_zam-»s0=a[0]:
48 |00108K p_zam-r=sl1=a[1];
43 (001092 p_sam-rsi=al2];
50 (00109e p_zam-rsi=a[3]:
51 |0010aa p_zam-rsd=a[4];
52 (0010ER p_zam-rsh=a[6];
53 |0010c2 p_sam->sh=a[f];
hd |0010ce p_zam-rs¥=al[7];:
BE (0010da p_zam-rsB=a[8];
hE |0010ek p_sam->s9=a[9];
T |0010fz p_Sam;
e |0010fa !
bl
B0 Tuid abort {wvoid)

K

<% Tutorialcpp ‘_,,- resetprg.cpp]-::_’,} zort.cpp I

Figure6.33 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

Item Status

Connected to: H3/wxxx E10T-USE SYSTEM | CPU HE/300H ) (Renesas E-Series USE Driver)

CPU HE / xxxx

Run status Ready

Cause of last breask EREAK POINT

Fun time count 0000h000min000s2 3 Sms

Ermulation mode Normal

Endian EBig

Operating mode Zingle-chip adwvanced mode

< >
| P\ Memary }\Platform ."{. Events l.-'r

Figure6.34 Displayed Contents of the [Status] Window (PC Break)

Note: Theitemsthat can be displayed in this window differ depending on the product. For the
items that can be displayed, refer to the online help.
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6.17 HardwareBreak Function

A method is given below in which the address bus condition is set under Break Condition 1 as
hardware break conditions.

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed.

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel all PC
breakpoints that have been set.

o Double-click the [Event] column in the [Editor] window. The specified address shows @ and
aBreak Condition is set.

e Click the [Break condition] tab.

e Select aline of Break condition in the [Event] window. When highlighted, double-click this
line.
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a i - : =] (4]
.7+ File Edit Wiew Project Options Build Debug Memory Tools \Window Help _ |8 x|
DFHd|@rze|oTal|or o @scus z|ame[@n|E||w -Insg =l
T HJ@ (44 14 % |[Debug H8 oo ET0T-Uz] |[Sessiorite soonc E10T-U] | 74 it | (3 ”J@, [N HJE;J M ERT L |
B R A == R =R E I L=
SE
B--@ Tutorial 1M State Condition Action
E@ Tutorial ire Add oo £ [ 0L
a Assembly source file Ereak condiriDi=sahle Tone
=4 G headr file Br tion 1 X
condition
- Address
 Pddress % Oply program fetched address after
Address [FriGTE
(™ Mon user mask ™ User mask
Mask | =l
- i Data
2y Dependencies ¥ Don't care
Malue: IH‘D
) Low byte ! High byte & lord
Read/ Wit
[ (% Read/ikite = Read ) Wiite |
4 »
jzl ok |  Cencel Aol | I
-@Pm... @Te. ] Ma... <+ tutorialepp HE Ewent I?igl Status |
=[Gannected
| Flazh memory writing ...
Flash memary write end
BREAK POINT
A || b I\ Build » Debug /4 Find in Files A Version Control
Ready Read-write  |48/64 1 INS WUM

Figure 6.35 [High-performance Embedded Workshop] Window ([Break condition 1])

e The[Break condition 1] dialog box is displayed.
e Thedata condition can be set besides the address condition.
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Break condition 1 : ilil

condition I

— fddress

{* Only program fetched address after

fddrezs ||.|'-| 07E

= Mon user mask = Uszer mask

tazk | j

—Data
¥ Don't care
Walue IH'D
) Low byte = Hieh byte ) Ward
— Fead M ite
* Bead ikite " Bead ) Write

] I Cancel | Apply |

Figure 6.36 [condition] Page ([Break condition 1] Dialog Box)

e Click the [OK] button.

e The content that has been set is reflected in the [Event] window.

e Thefirst point display in the State line changes from Disable to Enable.

e Thefirst point display in the Condition line changes from None to Address = H’00107E
(Tutorial.cpp/47) pcafter.

e Set the program counter value (PC = H’400) that was set in section 6.8, Setting Registers, in
the [Register] window. Click the [Go] button.

Notes: 1. Theitemsthat can be set in this page differ depending on the product. For details on
the settings for each product, refer to the online help.

2. The address values described in this section will differ depending on the tutorial for
each product.

The program runs and then stops at the condition specified under Break Condition 1.
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5 &1 &

Line Sourc.. | Event SAW Breakpoints | Source

FIILEH tutarial();
2B

) K

28

29 (001036 wvoid tutorial (void)
30 (00103

a1 long al101:]

iz long j;

43 int i3

34 clazs Sample #p_sam;
35

36 (001040 p_sam= Sample;
37 (001048 far{ i=0; i<10; i++ )
38 [00104a j = rand(};
39 (001062 ifC <0
40 (001054 ST
a1

42 |001058 alil = j:
43

44 [00106c p_zam-rsort{a);
45 (001078 p_sam->chanzela);
4B

47 |0n1n07e [ o p_sam->e0=a[0];
42 (001086 p_zam-rsl=al1];
43 00104z p_zam-rsl=a[2];
B0 |00109e p_sam-»s3=a[3];
51 (0010aa p_zam-rsd=a[4];
52 [0010bE p_samn->sh=a[6];
52 (00102 p_zam-rsh=a 8]
54 |0010ce p_zam-rst=al[7];
B |0010da p_sam->s8=a[8];
56 (00106 p_sam-»rsi=a[3];
7 |0010f2 p_zam:
b8 (00108 1

%]

41} void abort(void)

1 {

62

B3 (001100 1

4

s resetprg.cpp]-::',"e sartcpp ok Tutorial.cpp]

Figure 6.37 [Editor] Window at Execution Stop (Break Condition 1)
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The [Status] window displays the following contents.

Status
Item Status

Connected to: H8/xxxx E10T-USE SY¥STEM [ CPU HS/300H ) (Renesas E-Series USE Driver)

CPU HE / xxxx

Fun status Ready

Cause of last bresk EREAK CONDITION 1

Fun time count 0000h000min000s23 Sms

Erulation mode Normal

IEndian EBig

Operating mode Zingle-chip advanced mode

< ¥

;,' Memory }\Platform ."{. Events l.-"

Figure6.38 Displayed Contents of the [Status] Window (Break Condition 1)

Note: Theitemsthat can be displayed in this window differ depending on the product. For the
items that can be displayed, refer to the online help.
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6.18 TraceFunctions

The emulator has a branch-instruction trace function.

The branch source addresses, mnemonics, operands, source lines, and labels are displayed for four
branches.

6.18.1 Displaying the Trace Window

Select [Trace] from the [Code] submenu of the [View] menu.

Run the program as shown in the example of section 6.16.1, PC Break Function. The trace results
are displayed in the [ Trace] window after the program execution is completed.

& B I | FO
FTE Ir Type Address Instruction
-0o00o03 ooos ERANCH 0000z 1Z6 BELT @H'Z100:8
—-0ooooz ooz ERANCH ooonZlze ELT @H'2100:8
-000001 oool ERANCH 0000z 1zc JTMP Afspregldi$i:24

aooo ooooi1i3s

Figure6.39 [Trace] Window

If necessary, adjust the column widths by dragging borders in the header bar (immediately below
thetitle bar).

Note: The number of branch instructions that can be acquired by atrace and the trace display
differ depending on the product. For details on the specifications of each product, refer to

the online help.
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6.19 Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing.

Note: Thisfunction can be used only when the load module that has the Elf/Dwarf2-type
debugging information isloaded. Such load modules are supported in H8C/C++ compiler
V3.0 or later.

e Double-click the [S/W breakpoint] columnin the sort function and set a PC breakpoint.

bae

Line Sourc... | Ewent 5 Breakpoints | Source

17 (002032 s4=0:
g (n020de =b=0;
9 (002044 sh=0:
]
1

N0204a =7=0;
no2os0 =8=0;
22 1002056 =9=0;
23 002060 1
24
25 |0020R3 woid Sample:izort({lang #a)
26 00206 {

27 long t;

23 int i, J, k, gap:

29
a0 |0020ge gap = 0

aojon2oyz whilel gap » 0 31

32 nnzov4 forf k=0; k<gap; k++i{

33 |0n2ovs far{ i=k+gap: i<10; i=itzap 1
a4 |onzntc for{i=i-zap: j»=k; j=i-gap){
35 (002080 o | if(alil>ali+zap] )]

4 t = alil;

a7 |0020ad alil = alitgapl;

a8 |0020a8 alitgap] = t;

33 1

40 elze

41 breal:

42 H

43 I

44 1

45 (00200 gap = gapf2;

48 h

A7 noan - - 1

Kl

o Tutorialopp | <+ resetprecpp <% sortopp |

1
1
2
2

Figure6.40 [Editor] Window (PC Breakpoint Setting)
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e Set the same program counter value (PC = H'400) as was set in section 6.8, Setting Registers
(again, use the [Register] window). Click the [Go] button.

o After the break in program execution, select [Stack Trace] from the [Code] submenu of the
[View] menu to open the [Stack Trace] window.

@ Stacklrace

Kind | Name Walue

F Sample: rsort [(long *) { 0Z080 }
F tutorial() { 01076 }
F mwaini) { 01034 }
F Power(ON Reset () { O041E }

Figure6.41 [Stack Trace] Window

Figure 6.41 shows that the position of the program counter is currently at the selected line of the
sort () function, and that the sort () functioniscalled fromthe tutorial () function.
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6.20 What Next?

Thistutorial has described the major features of the emulator and the use of the High-performance
Embedded Workshop.

Sophisticated debugging can be carried out by using the emulation functions that the emulator
offers. Thisprovidesfor effective investigation of hardware and software problems by accurately
isolating and identifying the conditions under which such problems arise.
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Section 7 Maintenance and Guarantee

This section describes maintenance, guarantee, repair provisions, and how to request for repair of
the emulator.

7.1 User Registration

When you purchase our product, be sure to register as a user. For user registration, refer to the
section of ‘User Registration’ (p. iii) of this user's manual.

7.2 Maintenance

1. If dust or dirt collects on any equipment of this product, wipe the board dry with a soft cloth.
Do not use thinner or other solvents because these chemicals can cause the equipment's surface
coating to separate.

2. When you do not use this product for along period, for safety purposes, disconnect the power
cable from the power supply.

7.3 Guarantee

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

o Misuse, abuse, or use under extraordinary conditions

e Unauthorized repair, remodeling, maintenance, and so on
¢ Inadequate user's system or misuse of it

o Fires, earthquakes, and other unexpected disasters

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

741 Repair with Extra-Charge

The products elapsed more than one year after purchase can be repaired with extra-charge.

7.4.2 Replacement with Extra-Charge

If your product's fault fallsin 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.

e Faulty or broken mechanical parts

e Flaw, separation, or rust in coated or plated parts

e Faw or cracksin plastic parts

o [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
e Cracksin the printed circuit board or burnt-down patterns

o Wide range of faults that makes replacement less expensive than repair

e Unlocatable or unidentified faults

7.4.3 Expiration of the Repair Period

When aperiod of one year elapses after the model was dropped from production, repairing
products of the model may become impossible.

7.4.4 Transportation Fees at Sending Your Product for Repair

Send your product to us for repair at your expense.
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75 How to Make a Request for Repair
If your product is found faulty, follow the procedure below to send your product for repair.

Fill in the Repair Request Sheet included with this product, then send it along with this product for
repair to your local distributor. Make sure that information in the Repair Request Sheet is written
in as much detail as possible to facilitate repair.

A CAUTION

Note on Transporting the Product:

When sending your product for repair, use the packing
box and cushion material supplied with this product when
delivered to you and specify handling caution for it to be
handled as precision equipment. If packing of your product is
not complete, it may be damaged during transportation. When
you pack your product in a bag, make sure to use conductive
polyvinyl supplied with this product (usually a blue bag).
When you use other bags, they may cause a trouble on your
product because of static electricity.
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1

Appendix A Troubleshooting

| have a text file open in the editor but syntactic color-coding is not being displayed.

Ensure that you have named the file (i.e. saved it) and that the “ Syntax coloring” check box is
set on the “Editor” tab of the “Options’ dialog box, which islaunched via[ T ools ->
Options...]. The High-performance Embedded Workshop looks up the filename extension to
determine the group to which the file belongs and decides whether or not coloring should be
applied to thefile. To view the currently defined filename extensions and file groups, select
[Project -> File Extensions...] to launch the “File Extensions’ dialog box. To view the
coloring information, select [T ools -> Format] to display the “ Color” tab of the “Format”
dialog box.

| want to change the settings of a tool but the [Tools->Administration...] menu option is not
selectable.

[Tools->Administration...] is not selectable while aworkspace is open. To open the “ Tool
Administration” dialog box, close the current workspace.

| opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. | changed the settings of the workspace and saved it. My
colleague saved the workspace after me. | opened the workspace again and found that the
settings of the workspace differed from those | had made.

The last settings to be saved are effective. While a workspace is open in the HEW, updating of
the workspace is within the memory. The settings are not saved in afile unless the user
intentionally saves the workspace.

In addition to above, refer to FAQs on the emulator and High-performance Embedded Workshop
on the Renesas web site (www.renesas.com).
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Appendix B Window Functions

This section describes the window functions that can be used with the E10T-USB emulator High-
performance Embedded Workshop. Here, the High-performance Embedded Workshop common
functions are omitted, and only the emulation functions are described.
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TableB.1 Window Functions

Toolbar
Menu Option Shortcut  Button Remarks
View Disassembly Ctrl+D B Opens the [Disassembly]
| window.
Command Line Ctrl + L Opens the [Command Line]
. window.
TCL toolkit Shift + @ | Opens the [Console] window.
Ctrl +L i
Workspace Alt + K I:I:EI Opens the [Workspace]
| window.
Output Alt+U [El Opens the [Output] window.
Difference | m Opens the [Difference]
window.
CPU Registers Ctrl + R I: Opens the [Register] window.
Memory... Ctrl + M |: Opens the [Memory] window.
10 Ctrl + 1 I: Opens the [IO] window.
Status Ctrl+ U I:E Opens the [Status] window.
Sym-  Labels Shift + - Opens the [Labels] window.
bol Ctrl + A |
Watch Ctrl + W I:@ Opens the [Watch] window.
Locals Shift + I:ﬁ Opens the [Locals] window.
Ctrl + W |
Code Eventpoints Ctrl + E @ Opens the [Event] window.
Trace Ctrl+T I:IE Opens the [Trace] window.
Stack Trace Ctrl + K I:@ Opens the [Stack Trace]
| window.
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TableB.1 Window Functions (cont)

Menu Option

Toolbar
Shortcut  Button

Remarks

View Gra- Image...
(cont) phic

Shift +
Ctrl + G .:

Opens the [Image] window.

Waveform...

Shift +
Ctrl+V

Opens the [Waveform] window.

Setup Radix Hexadecimal

b

[=)| (@

Uses a hexadecimal for
displaying a radix in which the
numerical values will be
displayed and entered by
default.

Decimal

&

Uses a decimal for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Octal

Uses an octal for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Binary

w

Uses a binary for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Emu-  System...
lator

£

Opens the [Configuration
Properties] dialog box allowing
the user to modify the
debugging platform settings.

Debug Debug Sessions...

Opens the [Debug Sessions]
dialog box to list, add, or
remove the debug session.

Debug Settings...

Opens the [Debug Settings]
dialog box to set the debugging
conditions or download
modules.

Reset CPU

=

Resets the target hardware
and sets the PC to the reset
vector address.

Go

F5 l

Starts executing the user
program at the current PC.
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TableB.1 Window Functions (cont)

Toolbar
Menu Option Shortcut  Button Remarks
Debug Reset Go Shift + F5 I: Resets the target microcomputer
(cont) I and executes the user program

from the reset vector address.

Go To Cursor

Starts executing the user
program at the current PC until
the PC reaches the address
indicated by the current text
cursor position.

Set PC To Cursor

FC

Sets the PC to the address at
the row of the text cursor.

Display PC Shift +
Ctrl+y _Fc

Displays the current PC value.

Run...

Launches the [Run Program]
dialog box allowing the user to
enter the PC or PC breakpoint
during executing the user
program.

Step In F11 F}

Executes a block of user
program before breaking.

Step Over F10 ﬁl

Executes a block of user
program before breaking. If a
subroutine call is reached, then
the subroutine will not be
entered.

Step Out Shift + {ril
F11

Executes the user program to
reach the end of the current
function.

Step...

Launches the [Step Program]
dialog box allowing the user to
modify the settings for stepping.

Step Auto
Mode

Steps only one source line when
the [Editor] window is active.
When the [Disassembly] window
is active, stepping is executed in
a unit of assembly instructions.
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TableB.1 Window Functions (cont)

Toolbar
Shortcut  Button

Remarks

Executes stepping in a unit of
assembly instructions.

Menu Option
Debug Step Assembly
(cont) Mode

(cont)

Source

Steps only one source line.

Halt Program Esc Stops the execution of the user
program.
Connect = ] Connects the debugging
= | platform.
Initialize Disconnects the debugging
platform and connects it again.
Disconnect F| Disconnects the debugging
platform. This option cannot be
used in some products.
Download Modules Downloads the object program.
Unload Modules Unloads the object program.
R20UT2177EJ0500 Rev. 5.00 Page 165 of 180
Aug 30, 2012 RENESAS



H8 Family E10T-USB Emulator Appendix B Window Functions

R20UT2177EJ0500 Rev. 5.00 Page 166 of 180
Aug 30, 2012 RENESAS



H8 Family E10T-USB Emulator Appendix C  Command-Line Functions

Appendix C Command-Line Functions

The emulator supports the commands that can be used in the command-line window.

For details, refer to the online help.
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Appendix D Notes on High-performance Embedded
Workshop

1. Note on Moving Source File Position after Creating Load Module
When the source file is moved after creating the load module, the [Open] dialog box may be
displayed to specify the source file during the debugging of the created load module. Select
the corresponding source file and click the [Open] button.

2. Source-Level Execution
— Sourcefile

Do not display source files that do not correspond to the load module in the program
window. For afile having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.
Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. Inafor statement or awhile statement, executing a single step does not move
execution to the next line. To move to the next line, execute two steps.

3. Operation During Accessing Files
Do not perform other operations during downloading the load module or saving in the [V erify
Memory], [Save Memory], or [Trace] window because thiswill not allow correct file
accessing to be performed.

4. Watch
— Loca variables at optimization
Depending on the generated object code, local variablesin a C source file that is compiled
with the optimization option enabled will not be displayed correctly. Check the generated
object code by displaying the [ Disassembly] window.
If the allocation area of the specified local variable does not exist, displays as follows.
Example: The variable nameis asc.
asc = ? - target error 2010 (XXXX)
— Variable name specification
When a name other than a variable name, such as a symbol name or function name, is
specified, no data is displayed.
Example: The function nameis main.
main =
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5. Line Assembly
— Input radix
Regardless of the Radix setting, the default for line assembly input is decimal. Specify H’
or Ox for the H8 series microcomputers and xxxxh for the R8C series microcomputers as
the radix for a hexadecimal input.

6. Command Line Interface
— Batchfile

To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the dleep time length which differs according to the operating
environment.

Example: To display “Not currently available” during memory_fill execution:
sleep d’3000
memory_fill O ffff O
— File specification by commands

The current directory may be altered by file specificationsin commands. Itis
recommended to use absolute paths to specify the filesin a command file so that the
current directory ateration is not affected.

Example: FILE_LOAD C\HEW\T ool s\Renesas\DebugComp\Platform
\E10T-USB\Tutorial\Debug H8 xxxx_E10T-USB_SYSTEM
\Tutorial.abs

7. Memory Save During User Program Execution
Do not execute saving, verifying, comparing, or searching of memory during user program
execution.

8. Load of Motorola S-type Files

This High-performance Embedded Workshop does not support Motorola S-type files with only
the CR code (H'OD) at the end of each record. Load Motorola S-type files with the CR and LF
codes (H'ODOA) at the end of each record.

9. [I/O] Window
— Disgplay and modification
Do not change values in the [I/O Registers] window because the emulator uses the address
break controller.

— Note that the emulator does not support the display of the invalid module or bit information
in the [1/0] window.
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10. Note on [Register] Window Operation During Program Execution

The register value cannot be changed in the [Register] window during program execution.
Even if the changed value is displayed, the register contents are not changed actually.

11. Break Functions

When the PC breakpoint is set in the flash memory area, the program is written to the flash
memory each time the user program is executed. At thistime, note that the number of
rewritable times will be decreased.
— BREAKPOINT cancellation
When the contents of the BREAKPOINT addressis modified during user program
execution, the following message is displayed when the user program stops.
BREAKPOINT IS DELETED Address=xxxxxxx
If the above message is displayed, the BREAKPOINT setting of the displayed address will

be disabled. Cancel the BREAKPOINT setting with the [Delete All] or [Disable] button in
the [Breakpoints] window.

12. Number of BREAKPOINT and [Stop At] Settingsin the [Run...] Menu
The maximum number of BREAKPOINTSs and [Stop At] settings allowed in the [Run...] menu
is255. Therefore, when 255 BREAKPOINTS are set, specification by [Stop At] in the [Run...]
menu becomes invalid. Usethe BREAKPOINTs and [Stop At] in the [Run...] menu with 255
or lesstotal settings.

13. Note on RUN-TIME Display

The execution time of the user program displayed in the [ Status] window is not a correct value
since the timer in the host computer has been used.

14. Note on Displaying Timeout error

If Timeout error isdisplayed, the emulator cannot communicate with the target
microcomputer. Turn off the emulator and the user system and connect the emulator again by
using the High-performance Embedded Workshop.
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15. Support of Double Float Format
In the following memory operations, the double float format is not supported:
— [Fill Memory] dialog box
— [Search Memory] dialog box
— MEMORY_FILL command

The [Format] specification in the [Copy Memory] dialog box isignored. Memory is
copied in a byte unit.

16. Note on Using the [Run Program] Dialog Box

When [Run...] is selected from the [Debug] menu to specify the stop address, there isthe

following note:

— When the breakpoint that has been set as Disable is specified as the stop address, note that
the breakpoint becomes Enable when the user program stops.

17. Memory Access during User Program Execution
When amemory is accessed from the memory window, etc. during user program execution,
the user program is resumed after it has stopped in the emulator to access the memory.
Therefore, realtime emulation cannot be performed.
The stopping time of the user program is as follows:
Environment:
Host computer: 550 MHz x 2 (Xeon® 111)
H8/3048F-ONE: 25 MHz (system clock frequency)

When a one-byte memory is read from the command-line window, the stopping time will be
about 308 ms.

18. Internal Flash Memory

The emulator is also available as the programming tool for mass production.

However, the actual MCU, which has been used by connecting to the emulator, has been
programmed to the flash memory at emulation and stressed. Do not use the MCU that has
been used for debugging for the mass products.

19. Suspend during Emulator Use

Do not set the host computer as the suspend mode while using the emulator. If the host
computer enters the suspend mode, exit and restart the High-performance Embedded
Workshop.
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20. Verification of Memory

Usethe FILE_VERIFY command to verify memory. Do not use [Verify Memory...] in the
[File] menu.

21. Overwrite of aFile

In command line interface, afile that has the same name as the output file is overwritten
without asking the user.

22. Usage with Other Products

To install the SuperH™ RISC engine C/C++ compiler package or H8, H8/300 series C/C++
compiler package after installing the emulator software for High-performance Embedded
Workshop, select [High-performance Embedded Workshop] as the component to be installed
in [Select Components] during installation of the compiler package.

23. Download of Load Modules

When |oad modules are downloaded, select [Debug] -> [Download] -> [All Download
modules].

24. Program Flash Mode
When microcomputers are continuously programmed, be sure to turn the target on or off.

25. Memory Access in the Program Flash Mode

Memory cannot be accessed in the Program Flash mode. In this mode, values displayed in the
[Memory] or [IO] window are dummy.

26. Memory Access during Flash Memory Programming

During flash memory programming (e.g., user program execution), operation for memory
accessing such as opening the [Memory] window is not allowed. Values displayed here are
dummy. Access the memory again after flash memory programming has been completed.

27. Download of Programs
When programs are downloaded, the verify function of memory is not available.
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Appendix E Diagnostic Test Procedure

For the diagnostic test procedure using the emulator test program, refer to the E10T-USB
Emulator Test Program Manual (file name: E1I0T-USBTME.PDF) in the ‘E10T-USB Emulator
software’ CD.
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Appendix F Repair Request Sheet

Thank you for purchasing the E10T-USB emulator (HSO005T CUO1H).

In the event of amalfunction, fill in the repair request sheet on the following pages and send it to
your distributor.
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Repair Request Sheet

To Distributor

Y our company name:
Person in charge:

Tel.:

Item

Symptom

1. Date and time when the malfunction
occurred

Month/Day/Year {at system initiation, in system
operation}

*Circle either of items in the braces { }.

2. Frequency of generation of the
malfunction

() times in () {day(s), week(s), or month(s)}

*Enter the appropriate numbers in the parentheses ()
and circle one of the three items in the braces { }.

3. System configuration when the
malfunction occurred

System configuration of the emulator:

e E10T-USB emulator (HSO005TCUO1H):
Serial No.:
Revision:

The above items are written on the label for product
management at the bottom of the emulator unit; the
serial no. is the five-digit number and the revision is
the string of letters following the number.

e Provided CD-R (HS0005TCUO1SR):
Version: V.

Shown as ‘V.x.xx release xx’ on the CD-R (x:
numeral).

e Host computer in use:
Manufacturer:
Type number:
0S: (Windows® 2000 or Windows® XP)
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Item

Symptom

4. Settings when the malfunction
occurred

(1) MCU: Type number:
(2) Operating frequency: MHz

5. Failure phenomenon

6. Error in debugging

7. Error in the diagnostic program

8. The High-performance Embedded
Workshop does not link-up with the
emulator.

Content of the error message

For errors other than the above, fill in the box below.
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