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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is aways the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as areference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, agorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or al of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate al information as atotal system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for usein a device
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is hecessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under alicense from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regul ations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Cautions

. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s
patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

. Products and product specifications may be subject to change without notice. Confirm that you
have received the latest product standards or specifications before final design, purchase or
use.

. Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi’ s sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may directly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

. Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Hitachi bears no responsibility for failure or
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operation of
the Hitachi product.

. Thisproduct is not designed to be radiation resistant.

. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document
without written approval from Hitachi.

. Contact Hitachi’ s sales office for any questions regarding this document or Hitachi
semiconductor products.




IMPORTANT INFORMATION
READ FIRST

* READ thisuser's manual before using thisemulator 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 Hitachi, Ltd. excluding all subsidiary products.

e Emulator
» 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
Hitachi 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 Hitachi sales
company. Such use includes, but is not limited to, usein life support systems. Buyers of this
emulator product must notify the relevant Hitachi sales offices before planning to use the product
in such applications.

Improvement Policy:

Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursues a
policy of continuing improvement in design, performance, and safety of the emulator product.
Hitachi reserves the right to change, wholly or partialy, 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.
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LIMITED WARRANTY

Hitachi warrants its emulator products to be manufactured in
accordance with published specifications and free from defectsin
material and/or workmanship. Hitachi, at its option, will replace any
emulator products returned intact to the factory, transportation charges
prepaid, which Hitachi, upon inspection, shall determine to be defective
in material and/or workmanship. The foregoing shall constitute the sole
remedy for any breach of Hitachi's warranty. See the Hitachi 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. Hitachi is not
liable for any claim made by athird party or made by you for athird

party.
DISCLAIMER

HITACHI 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 HITACHI BE 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.

RENESAS




State Law:

Some states do not allow 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:

Hitachi 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 Hitachi's 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 Hitachi.
No part of thisuser's manual, all or part, may be reproduced or duplicated in any form, in hard-
copy or machine-readable form, by any means available without Hitachi's 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 Hitachi's semiconductor products. Hitachi assumes no responsibility for
any intellectual property claims or other problems that may result from applications based on
the examples described herein.

2. Nolicenseisgranted by implication or otherwise under any patents or other rights of any third
party or Hitachi.
Figures:

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

MCU names:

This user’s manual uses H8/xxxx as an example of the MCU names.

Limited Anticipation of Danger:

Hitachi cannot anticipate every possible circumstance that might involve a potential hazard.
The warnings in 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.

11
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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. Itis 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.
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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.

4. If the PCl interface board for the E6000 or EB000 emulator
(HS6000EIC01H) and the E10T emulator PCI card are
mounted on the same host computer, the connectors
may be illegally connected.

RENESAS




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.

Vi
RENESAS



CAUTION

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

RENESAS
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Preface

Thank you for purchasing the E10T emulator.

CAUTION

READ section 2, Preparation before Use, of this User’s
Manual before using the emulator product. Incorrect
operation will damage the user system and the emulator
product.

Thisemulator is an efficient development tool for software and hardware of user systems based on
Hitachi’ s original microprocessor. The emulator operates using the Hitachi debugging interface
(hereafter referred to asthe HDI), which is the interface program that runs on Microsoft”
Windows’ 98, Microsoft” Windows’Me, Microsoft” Windows NT", Microsoft” Windows’ 2000,
or Windows’ X P operating system.

This manual describes the functions and operating procedures of the E10T emulator. Sections 1 to
5 describe common features of al types of E10T emulators. Section 6 describes supplements to
the E10T emulator.

This manual consists of six sections. The information contained in each section is summarized
below:

e Section 1, Overview, gives the emulator overview.

» Section 2, Preparation before Use, givesinstructions for first-time users, such as preparation
before use and system connection.

e Section 3, Tutorial, describes HDI operating examples.

» Section 4, Descriptions of Windows, describes HDI windows for operating the emulator.

e Section 5, Command-line Functions describes how to input HDI commands and command
types.

» Section 6, H8/xxxx E10T Emulator Specifications describes the features of the E10T emulator
for each MCU. Section 7 describes the important information of the E10T emulator according
to emulator products. Read these sections before using the E10T emulator.

The HDI installation disks are provided by the CD-R. Refer to the descriptions in the manuals of
the host computer or operating system.
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Related Manuals:

» Supplementary Informations

» Hitachi Debugging Interface User's Manual (HS6400DIIW5SE)

» HB8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor User's Manual
* Hardware Manual for each MCU

* Programming Manual for each MCU

Notes: 1.

IBM PC isaregistered trademark of International Business Machines
Corporation.

Microsoft®, Windows®, and Windows NT® are registered trademarks of
Microsoft Corporation in the United Statesand/or other countries.

Microsoft” Windows® 98 oper ating system isreferred to as Windows® 98 in this
user'smanual.

Microsoft” Windows® Millennium Edition operating system isreferred to as
Windows® Mein this user's manual.

Microsoft” Windows NT® oper ating system isreferred to asWindows NT® in
thisuser'smanual.

Microsoft” Windows® 2000 oper ating system isreferred to as Windows® 2000 in
thisuser'smanual.

Microsoft” Windows® XP operating system isreferred to as Windows® XP in
thisuser'smanual.
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Section 1 Overview

The E10T emulator (hereafter referred to as the emulator) is a software and hardware
development support tool for application systems using the microprocessor developed by Hitachi,
Ltd.

The PCMCIA card emulator or PCI card emulator (hereafter referred to as the card emulator),
which isthe 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 a PCMCIA
typell or PCI dot.

Figures 1.1 and 1.2 show the system configuration using the emulator.

Host computer (PC with PCMCIA TYPE Il slot)

PCMCIA card emulator

frFI I

A7 //f 7, 27

User system interface cable

i 7

Insert into the PCMCIA TYPE Il slot

Connect to the 14-pin connector

User system

Figurel.1 System Configuration with the Emulator (PCMCIA Card Emulator Used)
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User system interface cable

PCI card emulator
H8/xxxx

II nsert into

the PCI slot

P s User system

Host computer
(PC with PCI slot)

Figurel1.2 System Configuration with the Emulator (PCl Card Emulator Used)

The emulator has three activation modes:

1

A mode in which the emulator program is linked up after it has been downloaded to the target
device:

This mode is used when there is no emulator program in the flash memory of the target device.
In addition, the user program can be downloaded at the same time to reduce the number of
times that the flash memory is rewritten.

A mode in which the emulator program is linked up without downloading it to the target
device:

This mode is used when there is an emulator program in the flash memory of the target device.
A mode in which the emulator is used as the flash memory writer:

This mode is used when the emulator is used for writing to flash memory.

The emulator provides the following features:

Excellent cost-performance card emulator

Compactness and low price are implemented using the PCM CIA interface or the PCI interface.
Realtime emulation

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

Excellent operability

Using the Hitachi Debugging Interface (HDI) on the Microsoft® Windows® 98, Microsoft”
Windows® Me, Microsoft® Windows NT®, Microsoft® Windows® 2000, and Microsoft®
Windows® X P operating systems enables user program debugging using a pointing device
such asamouse. The HDI enables high-speed downloading of load module files.
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» 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 a window,
and command-line functions can be used.

* Memory access during emulation

During emulation, the memory contents can be read and modified.
» 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 card emulator specific to the PCMCIA interface is used, alaptop computer can be
used as a host computer, creating a debugging environment in any place.

» Theemulator can be used to write to the internal flash memory.

11 Environmental Conditions

CAUTION

Observe the conditions listed in tables 1.1 and 1.2 when
using the emulator. Failure to do so will damage the user
system and the emulator product. The USER PROGRAM will
be LOST.

Table1.1 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  There must be no corrosive gases present

Table 1.2 lists the acceptabl e operating environments.
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Table1.2 Operating Environments

Item

Description

Host computer

Built-in Pentium or higher-performance CPU (166 MHz or higher
recommended); IBM PC or compatible machine with the PCMCIA
TYPE Il slot or the PCI slot.

(ON)

Windows® 98, Windows® Me, Windows NT®, Windows® 2000, and
Windows® XP

Minimum memory
capacity

32 Mbytes or more (double of the load module size recommended)

Hard-disk capacity

Installation disk capacity: 10 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® 98,
Windows® Me, Windows NT®, Windows® 2000, and Windows® XP.

Power voltage

5.0 + 0.25 V (The power is supplied to the emulator by the host
computer.)

Current consumption

HS0005TCMO1H: 55 mA (max)
HS0005TCIO1H: 55 mA (max)

CD-ROM drive

Required to install the emulator or refer to the emulator user's manual.
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12 Components

Check all the components unpacking. For details on the E10T emulator components, refer to
section 6.1, Components of the Emulator. |f the components are not complete, contact a Hitachi

sales agency.
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Section 2 Preparation before Use

21 Emulator Preparation

A WARNING

READ the reference sections shaded in figure 2.1 before
using the emulator product. Incorrect operation will damage
the user system and the emulator product. The USER

PROGRAM will be LOST.

Unpack the emulator and prepare it for use as follows:

Unpack the emulator

Check the components against the component list

Turn on the host computer

Install the HDI

Turn off the host computer

Insert the card emulator into the host computer
and connect the emulator to the user system

Turn on the host computer

Start the HDI

Turn on the user system

Reference

Component list

Section 2.2

Section 2.3

Section 3

When the emulator
is used first.

When the emulator
is used for second
time or later.

Figure2.1 Emulator Preparation Flow Chart
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2.2 HDI Installation

When the CD-R isinserted in the host computer’s CD-ROM drive, the HDI installation wizard is
automatically activated (holding the Shift key down while the CD-R isinserted cancels this
automatic activation). To run the installation wizard when it has not been automatically activated,
execute Setup.exe from the root directory of the CD-R.

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

Since hardware settings are also made during installation, the installation procedure differs
according to the operating system or interface (PCI or PCMCIA) being used. Follow the
installation steps carefully according to the environment you are using.

221 Installing under Windows® 98 or Windows® M e Oper ating System

(1) When the emulator isa PCI card:
1. Install the HDI (when the component type has to be selected during installation, be sureto
select [PCI Card Driver]).
2. Shut the operating system down and turn off the power to the host computer.
3. Insert the PCl-card emulator in aslot on the host computer. Refer to section 2.3,
Connecting the Host Computer with the Card Emulator.

4. Restart the host computer. The hardware is now recognized and the driver is automatically
installed.*

(2) When the emulator isa PCMCIA card:
1. Install the HDI (when the component type has to be selected during installation, be sure to
select [PC Card Driver (PCMCIA))).
2. Insert the PCMCIA-card emulator in the host computer’ sslot. Refer to section 2.3,
Connecting the Host Computer with the Card Emulator.
3. The hardware is now recognized and the driver is automatically installed.*

Note: 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 according to the
emulator type, as indicated below:

When using the PCI-card emulator: <Drive>:\DRIVERS\PCI\95
When using the PCM CIA-card emulator: <Drive>:\DRIVERS\PCMCIA\95
(<Drive> isthe CD-ROM drive hame.)
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222 Installing under Windows NT® 4.0 Oper ating System

(1) When the emulator isa PCl card:

1. Shut the operating system down and turn off the power to the host computer.

2. Insert the PCl-card emulator in aslot on the host computer. Refer to section 2.3,
Connecting the Host Computer with the Card Emulator.

3. Start the host computer and log-on with an administrator-level user name.

4. Install the HDI. (For a component, be sure to select [PCI Card Driver]. Thereisacheck
box for selecting the type name of the product under the [PCI Card Driver] component.
Select the appropriate type name. If the correct name is not selected, the correct driver will
not be installed, and the emulator will not operate.)

5. Restart the host computer.

(2) When the emulator isa PCMCIA card:

1. Shut the operating system down and turn off the power to the host computer.

2. Insert the PCMCIA-card emulator in the host computer’sslot. Refer to section 2.3,
Connecting the Host Computer with the Card Emulator.

3. Start the host computer and log-on with an administrator-level user name.

4. During HDI ingtallation, the setting value should be checked beforehand because inquiries
are made about the resource used by the PCM CIA-card emulator.

Start the [Start] menu -> [Programs] -> [Administrative Tools (Common)] -> [Windows
NT Diagnostics], check the status of the IRQ, 1/0O port, and memory from the resource
panel, and determine the setting values that do not conflict with other devices. (The
following resources are used: |RQ: one channel, I/O port: H’ F byte, and memory: H’ 4000
byte.)

5. Instal the HDI. (For a component, be sure to select [PC Card Driver (PCMCIA)]. Thereis
acheck box for selecting the type name of each product under the [PC Card Driver
(PCMCIA)] component. Select the appropriate type name. If the correct nameis not
selected, the correct driver will not be installed and the emulator will not operate.)

6. Restart the host computer.

Notes: The driver that has been selected in the [Drivers] component starts after the host computer
isinitiated. If the host computer isinitiated with the card disconnected or with the
incorrect driver installed, the driver cannot initiate and the service control manager
informs the system of an error. This, however, is not a problem.
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223

Installing under Windows® 2000 or Windows® XP Operating System

(1) When the emulator isa PCl card:

1

Log-on with an administrator-level user name.

2. Ingtal the HDI. (When a component is selected, be sure to select [PCI Card Driver].)
3.
4. Insert the PCl-card emulator in aslot on the host computer. Refer to section 2.3,

Shut the operating system down and turn off the power to the host computer.

Connecting the Host Computer with the Card Emulator.

Restart the host computer and log-on with an administrator-level user name. The hardware
is now recognized and the driver is automatically installed.*

(2) When the emulator isa PCMCIA card:

1
2.

Note:

10

Log-on with an administrator-level user name.

Install the HDI. (When a component is selected, be sure to select [PC Card Driver
(PCMCIA)].)

Insert the PCMCIA-card emulator in the host computer’s slot. Refer to section 2.3,
Connecting the Host Computer with the Card Emulator.

The hardware is now recognized and the driver is automatically installed.*

When [Found New Hardware Wizard)] is displayed, select the [Search for a suitable driver
for my 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 according to
the emulator type, as indicated below:

When using the PCl-card emulator: <Drive>:\DRIVERS\PCI\2000

When using the PCM CIA-card emulator: <Drive>:\DRIVERS\PCM CIA\2000

(<Drive> isthe CD-ROM drive name.)
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2.3 Connecting the Host Computer with the Card Emulator

Insert the card emulator into the PCMCIA TYPE |1 dot or the PCI dot of the host computer
(figures 2.2 and 2.3).

Note: Besuretoinstall the HDI beforethe card emulator isinserted.

Host computer

PCMCIA card emulator

77
7 77

e

Jisiiarjuiif
7
A
77 Z
/f /F//E/f 7r - /7
%

|

Insert into the PCMCIA TYPE Il slot

Figure2.2 Insertingthe PCMCIA Card Emulator into the Host Computer

PCI card emulator

Insert into the PCI slot

Host computer

Figure2.3 Inserting the PCl Card Emulator into the Host Computer

Use the procedure, described in section 2.4, 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.

Note: When installing the PCI card emulator, note the following:
1. Turn off the host computer.
2. Insert the emulator into the PCI slot in parallel.
3. Screw in the emulator after confirming the connector and cable positions.

11
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24 Connecting the Card Emulator with the User System

(1) The connector must be installed to the user system. Table 2.1 shows the recommended
connector for the emulator.

Table2.1 Recommended Connector

Type Number Manufacturer Specifications

2514-6002 3M Limited 14-pin straight type

Note: When the connector isused, do not install any componentswithin 3 mm of the
connector.

(2) The pin arrangement of the connector is shown in section 6.2, Pin Arrangement of the
Connector.

(3) Figure 2.4 shows how to connect the user system interface cable to the user system. Connect
the ground line of the cable to the user system ground. The end of the ground line has a hole
having a diameter of 3 mm, and therefore, when the ground line is screwed to the user system,
the screw diameter must be 3 mm.

User system interface cable

GND line

User system GND
connection

User system

Figure2.4 Connecting the User System Interface Cable to the User System
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Notes:

To connect the signals output from the connector, refer to the MCU pin
alignment.

Toremovetheuser system interface cable from the user system, pull thetab
on the connector upward.

Therange of frequenciesthat the emulator operatesat isdifferent according
tothe MCUs used.

Connect the signals from the connector as shown in section 6.2, Pin
Arrangement of the Connector.

13
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25 System Check

When the HDI program is executed, check that the emulator operates correctly according to the
following procedure:

Check that the card emulator isinserted into the host computer.

Connect the user system interface cable to the connector of the card emulator.

Connect the user system interface cable to the connector.

Power on the host computer and select [HDI for EI0T H8xxxx] from the [Start] menu.

A w DN PR

.-'-‘-.c:u:essu:uries
Internet Explorer
Startllp

Jif& 145-D03 Prompt
(3 Windows E zplarer
B HOl for E10T H

& Log Off asdminiztratar. .

Shut Do,

00
2
5
-
=

Figure2.5 [Start] Menu

14
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5. The[Select Session] dialog box is displayed. One of the three can be selected for the session.
Select the activation mode for the emulator.

|

% Create a pew sesgion or (a4 I
IHE;"xxxx E10T Emulatar with dowload ;I .
: 0  deyinload _ Bt |

HE ok E10T Emulator I.n.llthu:uut dowrload
Wiriting H3. oo E10T Flash memory

| 3

Figure2.6 [Select Session] Dialog Box

15
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6. The[EL10T Driver Details] dialog box is displayed. With the [Driver] combo box, select the
driver to connect the HDI with the emulator. [Interface] displays the interface name of the PC
interface board to be connected, and [Channel] displays the interface to which the board is
connected. Once the driver is selected in the [EL10T Driver Details] dialog box, this dialog
box is not displayed when the HDI is run next time. (This procedure will not be executed by
target MCUSs))

E10T Driver Details |

Driver. | E10T PC Card Driver <]
~Details
Interface: IF'C Card j
Channel: | E10T PC Card Interface ~]

=Configuration

Contigure... |

Help

Figure 2.7 [E10T Driver Details| Dialog Box
Table 2.2 lists the options.
Table2.2 [E10T Driver Details] Dialog Box Option

Option Description

[Driver] combo box Selects the driver to be used to connect the HDI with the emulator.

[Interface] combo box Selects the interface name for connection of the card emulator.

[Channel] combo box Selects the interface to which the PC interface board has been
connected.

[Configure...] button Displays a configuration dialog box, if the driver supports one.

16
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Select [E10T PC Card Driver] when using the PCM CIA card emulator, and [E10T PCI Card
Driver] when using the PCI card emulator.

7. The HDI window is displayed, and the dialog box is displayed as shown in figure 2.8.

HDI =]

& Power on the target board and press <Enter> Kew.

Figure2.8 Dialog Box of the RESET Signal Input Request M essage

8. Supply power to the user system.
The subsequent procedures depend on the activation mode that was selected in step 5.

2.5.1 H8/xxxx E10T Emulator with download Mode

This mode is used when the emulator program has not been downloaded to the flash memory.
The following procedures apply when [H8/xxxx E10T Emulator with download] has been
selected from the three activation modes listed in the [ Select Session] dialog box.

Note:  Only download the user program to the flash memory area. If a program taking up
memory that includes RAM is downloaded, a[COMMUNICATION TIMEOUT ERROR]
will occur.

1. After the [System Clock] window appears, input the system clock frequency. This frequency
value is used when erasing flash memory in the emulator.

System Clock |

Pleaze input Swetem Clock

[ MHz

Figure2.9 [System Clock] Dialog Box
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2. Setafour-digit numerical 1D code as a security code for the flash memory. Input this 1D code
when [H8/xxxx E10T Emulator without download] is selected and the HDI is activated in the
link-up mode without downloading emulator program to the target device. If the ID codeis
not matched, the flash memory contents are erased.

10 Code

Pleaze input I Code

Figure2.10 [ID Code] Dialog Box

3. Theemulator erases the flash memory.
4. When the [Load Program] window appears, specify a user program to be downloaded.

Load Program
Offset: Opan
|Ho M erify
Cancel
File name:
| C:\HDLETOT Wutorialitutorial.abs -] Browse..

[T Load onhy debugging information
W Load stack information file(SKI file)

Figure2.11 [Load Program] Dialog Box
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5. The following window indicates completion of the user program download.

HCI

Module name: C¥HDLE10T¥#tutariaE¥tutorial abs
Areaz loaded:

00000000 - 00000007
00000026 - Q0000027
00000452 - 00000&B3
00000300 - 00000435
00000486 - 00000497
00000400 - Q0000417

Figure2.12 Window on Completion of Download

6. When "Link up" appears on the status bar, the user and emulator programs have been
downloaded to the flash memory, and the HDI initialization is complete.

[ Liw: up | | [HUM | i

Figure2.13 [HDI] StatusBar

2.5.2 HB8/xxxx E10T Emulator without download Mode

This mode is used when the emulator program has aready been downloaded to the flash memory.
The following procedures apply when [H8/xxxx E10T Emulator without download] has been
selected from the three activation modes listed in the [ Select Session] dialog box.

Note: When the emulator is activated with the user program aready in flash memory, it cannot
be source-level debugged because there is no debugging information on the user program.
To allow source-level debugging, place the debugging information and load module in
separate files, and load the debugging information file after activating the emulator.

1. After the [System Clock] window appears, input the system clock frequency.
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System Clock |

Pleaze input Swetem Clock

[ MHz

Figure2.14 [System Clock] Dialog Box

2. Input the ID code that was set in the [H8/xxxx E10T Emulator with download] mode.

10 Code

Pleaze input I Code

|

Figure2.15 [ID Code] Dialog Box

3. When "Link up" appears on the status bar, the HDI initialization is complete.

[ Lirk. up | | [MLIM | v

Figure2.16 HDI StatusBar
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2.5.3 Writing H8/xxxx E10T Flash memory Mode

In this mode the emulator is used as a flash memory writer. The following procedures apply when
[Writing H8/xxxx E10T Flash memory] is selected from the activation modes listed in the [ Select
Session] dialog box.

1. After the [System Clock] window appears, input the system clock frequency.

System Clock |

Pleaze input Swetem Clock

[ MHz

Figure2.17 [System Clock] Dialog Box
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2. When the [Load Program] window appears, specify a user program to be downloaded. Click
the [Open] button to start downloading.

Load Proeram B |

Offset: Opan
IH":' v Werify

Cancel
File narme:
| CAHDLET 0T thutorialitutorial sbs ~| Browse..

[T Load onhy debugging information
W Load stack information filetSMI file)

Figure 2.18 [Load Program] Dialog Box

3. When the program has been downloaded, the memory area that the checksum value and the
program code have been written appears.

HoL x|

Flazh memary writing OF
Sum data=H'xxxxxexs

Figure2.19 Checksum Value after Downloading the Program

HDI =]

@ Maodule name: G:WHDLE10T v tutorial vtutorial abs

freas loaded:
Q0000000 - 00000001
Q0007000 - 00001333

Figure2.20 [HDI] Dialog Box
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4. When the program has been downloaded, the [ Continue] window appears. When the [OK]
button is clicked, a message is displayed to request that power be supplied. Turn off the
power, exchange the MCU, and supply power. Repeat operations 1 to 3 until the [Exit] button
isclicked. When the [Exit] button is clicked, the HDI is terminated.

Continue?

ok | Ext |

Figure2.21 [Continue?] Window

Notes. 1. When the HDI doesnot link up, and the above procedures have been executed, the
driver setting must beincorrect. Install adriver from the/SETUP directory of
the CD-R according to the screen instructions.

2. If theuser system interface cableis disconnected from the connector on the user
system, the following dialog box will appear.

HDI

& Cionnector disconnected. Please, connect and press <Enter: key.

Figure2.22 [Connector disconnected] Dialog Box

3. If theemulator isnot properly initialized, one of the dialog boxes shown in figures
2.23 through 2.26 will appear.

(a) Thefollowing dialog box is displayed when the flash memory cannot be erased.
Exchangethe MCU since the flash memory has been rewritten to moretimes
than the guaranteed value.

HCI

Flazh memory erase error !
Chanhge device

Figure 2.23 [Flash memory eraseerror!] Dialog Box
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(b) Thefollowing dialog box isdisplayed when the flash memory cannot be written
to. Anincorrect system clock value has been input or the flash memory has been
rewritten to moretimesthan the guaranteed value.

HDI B

& Errar sending firmmware & user program

Figure2.24 [Error sending firmware & user program] Dialog Box

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

HOI

& ID code error !

Figure2.25 [ID codeerror!] Dialog Box

(d) Thefollowing dialog box is displayed when the M CU cannot communicate with
the emulator. Check the MCU settings.

HDI

& Baoaot Failed |

Figure2.26 [Boot Failed!] Dialog Box
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4. If anincorrect driver hasbeen selected, the following dialog box will appear.

HDI

Unable to restore the previous driver settings
please choose another driver.

Figure 2.27 [Unabletorestorethepreviousdriver settings] Dialog Box

The[EL10T Driver Details] dialog box appear s after the [OK] button is clicked.
Select the correct driver. For details, refer to section 6.4.1, Emulator Driver
Selection.

RENESAS
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2.6 Ending the HDI
Power off the emulator by using the following procedure:

1. Select [Exit] from the [File] menu to end the HDI. When the [Exit HDI] dialog box is
displayed, click the [Yes] button.

HDI B |

Please confirm:
Exit HD!.

Figure 2.28 [Exit HDI] Dialog Box

2. Then, the [Save session] dialog box is displayed. If necessary, click the[Y es] button to save
session. After saving session, the HDI ends. If not necessary, click the [No] button to end the
HDI.

HDI K|

@ Save session

Mo | Cancel |

Figure2.29 [Save session] Dialog Box

3. Turnthe user system off.
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2.7 Uninstalling the HDI
Follow this procedure to remove the installed HDI from the user’ s host computer.

1. Open [Add/Remove Programs Properties] from the control panel. Select the HDI program
from thelist and click the [Add/Remove...] button.

2. The setup program is executed again and the installed application can be changed, modified,
or removed. When the application is to be uninstalled, select removal.

CAUTION

A shared file may be detected while the program is being removed. If another HDI may be
using the shared file, do not remove the file. When Microsoft® Windows NT®4.0 operating
system is used, the removal of the registry information on the driver may be asked. If other
HDI may use the target driver, do not remove the registry information. If another HDI does
not start up after the removal process, re-install that HDI.
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2.8 CD-R

28.1 Configuration of the CD-R

Theroot directory of the CD-R contains a setup program for HDI installation. The folders contain
the files and programs listed below.

Table2.3 Contentsof the CD-R Directories

Directory Name

Contents

Description

Dlls

Microsoft® runtime library

A runtime library for the HDI. The version is
checked at installation and this library is
copied to the hard disk as part of the
installation process.

Drivers E10T emulator driver The E10T emulator drivers.
Help Online help for the E10T An online help file. This is copied to the hard
emulator disk as part of the installation process.
Manual E10T emulator manual Precautions on Using the E10T Emulator and
the user’'s manual. These are provided as
PDF files.
Pdf_read Adobe® Acrobat® Reader Adobe® Acrobat® Reader is an application for
setup program displaying, viewing, and printing PDF files.
28
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Section 3 Tutoria

31 Introduction
The following 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. Thetutorial program performs the following actions:

*  Themai n function generates random data to be sorted.
» Thesort function sortsthe generated random datain ascending order.
* The change function then sorts the datain descending order.

The tutoria programisincluded inthesort . c file. The compiled load moduleisprovided in
the Sysrof format and isincluded inthet ut ori al . abs file.

Table 3.1 lists the tutorial program configuration.

Table3.1 Tutorial Program: Configuration and Parts

Item Contents

Workspace for HEW V1.2 [Installation directory]\tutorial\tutorial.hws

Load module [Installation directory]\tutorial\tutorial\Debug\tutorial.abs
Main program (source file) [Installation directory]\tutorial\tutorial\tutorial.c

Stack information file [Installation directory]\tutorial\tutorial\Debug\tutorial.sni

Notes. 1. Thissection describes general usage examples of the emulator. For each product
specifications, refer to section 6 or on-line help.

2. Thisprogram was created by using Hitachi Embedded Workshop (hereafter
referred toasHEW) V1.2. Older versions of HEW will not open the workspace
included with the package, so create a new workspace in such situations.

3. Thisprogram was compiled without optimization. If recompiled with different
settings, the addresses may differ from those given in this section.

4. tutorial.absisaload moduleinthe Dwarf2 format. If aload moduleis
recreated in the Sysrof format, the amount of information displayed on the HDI
screen during the program’s execution will be reduced.

5. Thissection describes general usage examplesfor the emulator. For the
specifications of particular products, refer to section 6 or theonline help file.
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3.2 Running the HDI

To run the HDI, select [HDI for EI0T H8xxxx] -> [Hitachi Debugging Interface] from the [Start]
menu.

.-'-‘-.c:u:essu:uries
Internet Explorer
Startllp

Jif& 145-D03 Prompt
(3 Windows E zplarer
B HOl for E10T H

& Log Off asdminiztratar. .

Shut Do,

st | WA |

00
2
5
-
=

Figure3.1 [Start] Menu

For the procedure of running the HDI, refer to section 2.5, System Check.
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3.3 [HDI] Window

@ %"--AE.‘- File Edit “iew Run Memory Setup Window Help 1] 5||
N R B ez REE WS |
HfER P EaD |[|? )
——|—1ine [address [BP [Lakel [gource |
Ha 2E s 0000100c _main \Eoid main(void)
9
@ ,E 10 Tong a[10];
@— 1 Tong 3;
A lg |12 int i, min, max;
_ 13
a2 114 00001018 for{ i=0; T<10; i++ 31
@ | g |15 oooo1020 j = rand(J;
- 16 0000102¢ (] < 034
% A l17 00001034 i= -q;
Mgk |15 I
e 19 00001042 alil = j;
20
o 21 00001074 sortial;
— 22 0000107e min = a[0];
— 23 00001086 max = al9];
B 24 0000108e min = 0;
== 25 00001094 max = 0;
; 26 0o0010%a change(a);
27 000010a6 min = al2];
—_ o [alalalah Nat ) mone — =Ml i
<| I )I
@% |F0r Help, press F1 | ’_ LI i

Figure3.2 [HDI] Window

The key functions of the HDI are described in section 4, Descriptions of Windows. Numbersin
figure 3.2 indicate the following:

1. Menu bar: Givesthe user accessto the HDI commands for using the HDI debugger.

2. Toolbar: Provides convenient buttons as shortcuts for the most frequently used menu
commands.

3. Program window: Displays the source program being debugged.

4, Status bar: Displays the status of the emulator, and progress information about
downloading.

5. [Help] button: Activates on-line help about any features of the HDI user interface.
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34 Setting up the Emulator
The following MCU conditions must be set up on the emulator before downloading the program:

» Devicetype
e Execution mode

The following describes how to set up the emulator for the tutorial programs.

35 Setting the [Configuration] Dialog Box

» Sdlect [Configure Platform...] from the [Setup] menu to set configuration. The
[Configuration] dialog box is displayed.

Configuration |

Gieneral |

Mode

Emulation mode I Marmal ll

Step option IDisabIes interrupts during =ingle step execution j

zer interface
clock |1.25MHz =

FElazh memary .
synchronization I Dizable ll

Dr i Chanee... |
0K I Cancel I Sl | Help

Figure 3.3 [Configuration] Dialog Box

Note: Theitemsthat can beset in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Set options as follows:

Table3.2 Setting the [Configuration] Dialog Box

Option Value

Mode H8/xxxx (default)

Emulation mode Normal (normal execution, default)

Step option (Disables interrupt during single step Disables interrupts during single step
execution) execution (default)

User interface clock According to the system clock frequency,

the maximum user interface clock is
automatically set.

Flash memory synchronization Disable (default)

* Click the [OK] button to set any changes in the configuration.
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3.6 Downloading the Tutorial Program

3.6.1 Downloading the Tutorial Program

Download the object program to be debugged.

» Select [Load Program...] from the [File] menu. The [Load Program] dialog box is displayed.
Enter the [Offset] edit box and [File name] list box as shown in figure 3.4 and click the [Open]

button.
Load Program
Offset: Opan
|Ho W erify
Cancel
File name:
| C:\HDLETOT Wutorialitutorial.abs -] Browse..

[T Load onhy debugging information
W Load stack information file(SKI file)

Figure3.4 [Load Program] Dialog Box

When the file has been loaded, the following dialog box displays information about the
memory areas that have been filled with the program code.

HDI =

Module name: G:vHDLETOT vtutarialvtutor ial abs
freaz loaded:
Qooooooo - oooooont
Qoo01000 - 00001333

Figure3.5 [HDI] Dialog Box

» Click the [OK] button to continue.
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3.6.2 Displaying the Sour ce Program

The HDI allows the user to debug a program at the source level.

» Select [Source...] from the [View] menu. The [Open] dialog box is displayed.
» Select the C source file that corresponds to the object file the user has loaded.

Open
Look, in: I 'a tukarial
Sart.c
File name: ISort.c HOpen I
Filez of type: II:.-’I:++ Source Files [*.c7) j Cancel |

Figure 3.6 [Open] Dialog Box

RENESAS
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e Select [Sort.c] and click the [Open] button. The [Program] window is displayed.

Bsorte N [T
Line |4ddress |BE Lahel Source AI
g 0000100 _main vold main{wvold)

9 {

10 long a[l10];

11 long 3;

12 int i, min, max;

13

14 goooio14 for({ 1=0; 1i<10; i++ ){

15 0000101 3 = rand();

16 ooooniloza i(3 < 0){

17 00001030 1= -3;

18 1

13 goo0ol03e ali]l = 3;

20 I

21 000010&e sortia);

22 goooio74 min = al[0];

23 oooo0107= max = a[2];

z24 goooiog4 min = 0;

25 0000108a max = 0;

ZE gooolo90 change(a);

27 000010%a min = al[3];

28 000010a2 max = al[0]; ;I

Figure3.7 [Program] Window (Displaying the Sour ce Program)

¢ If necessary, select the [Font] option from the [ Customize] submenu on the [ Setup] menu to
select aclear font and size.

Initially the [Program] window shows the start of the main program, but the user can use the scroll
bar to scroll through the program to see the other statements.
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37 Setting the Softwar e Breakpoint
A breakpoint is one of the easy debugging functions.

The [Program] window provides avery simple way of setting a software breakpoint at any point
in aprogram. For example, to set a breakpoint at the sor t function call:

¢ Select by double-clicking the [BP] column on the line containing the sor t function call.

MW Sortc O] x|
Line |Address |BE Label Source -
=] o0oo0o0100s _main vold main(wvoid)

3 i

10 long a[l0];

11 long J;

1z int 1, min, max;

13

14 oooo1o014 for( i=0; i<10; i++ ) {

15 0000101 4 = rand{);

16 poooniloza if(3 < My

17 ooon1o030 J = -3;

18 1

19 0000103 e ali]l = i;

z0 }

21 0000106z @ Ereak zortia);

22 0O001074 min = a[0];

23 0000107 max = al[%];

Z24 goooiose4 min = 0;

25 ooo0108a max = 0;

Zé goooioso change (a);

27 000010%a min = a[9];

28 000010a2 max = al[0]; LI

Figure 3.8 [Program] Window (Setting a Softwar e Breakpoint)

Theword [* Br eak] will be displayed on the line containing the sor t function to show that
a software breakpoint is set.
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3.8 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

¢ Select [Registers] from the [View] menu. The [Registers] window is displayed.

Registers £ =] B3

Register Value
ERO oooooooo
ER1 oooooooo
ERZ cooooaoo
ER3 oooooooo
ER4 oooooooo
ERS oooooooo
ERE oooooooo
ERT OO0OFFVE
BC ooigoo

+ CCR In------

Figure3.9 [Registers] Window

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.

¢ To change the value of the program counter (PC), double-click the value areain the
[Registers] window with the mouse. The following dialog box is then displayed, and the value
can be changed.
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Regizter - PG

Walue:

[omi000 ]
aet fa
I'u'n.n'ru:. le Regizter LI Cancel |

Figure3.10 [Register] Dialog Box (PC)
¢ Set the program counter to H’ 1000 in thistutorial program, and click the [OK] button.

¢ To change the value of the stack pointer (SP), move the mouse pointer on the value to be
changed in the [ER7] value areain the [Registers] window and enter the new value by the
keyboard, or double-click the value area with the mouse. The following dialog box isthen

displayed.

Register - ERT

Malue:

[0000F EA0 o]
Set A
I'u'uhu:u le Regizter LI Cancel |

Figure3.11 [Register] Dialog Box (ER7)

e Set the value of the stack pointer to H'FE8O in this tutorial program, and click the [OK]
button.
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39 Executing the Program
Execute the program as described in the following:

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

Bl

Figure3.12 [Go] Button

e Or, select [Reset Go] from the [Run] menu or click the [Reset Go] button on the toolbar.

Figure 3.13 [Reset Go] Button

The program will be executed up to the breakpoint that has been inserted, and a statement will
be highlighted in the [Program] window to show the position that the program has halted, with
the message [Break=BREAKPOINT] in the status bar.

M Sort.c =] E3
Line |Address |EP Labhel dource o
8 0000100 _main vold main{void)

? {

10 long al[l1l0];

11 long J;

1z int i, min, max;

13

14 goooio14 for( i=0; i<10; i++ }{

15 0000101 J = rand();

16 poooloza if(3 < 0y

17 00001030 1= -3;

18 1

19 00001036 ali]l = 9;

z20 i

21 0000D106c @ Break sortia);

22 ooooio74 min = a[0];

23 ooo0107e max = al[%];

24 goooiog4 min = 0;

Z5 0000108 a max = 0;

Z2a goooio9o change (a);

27 000010%a min = al[2];

28 000010aZ max = al[0]; LI

Figure3.14 [Program] Window (Break Status)
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The user can see the cause of the break that occurred last time in the [System Status] window.

» Sdlect [Status] from the [View] menu. After the [System Status] window is displayed, open
the [Platform] page, and check the status of Cause of last break.

System Status |- O] x|
ITtem Status ol
Connected to: HE/xxxx E10T Emulator with download (E10T PC Card Driver)

CPU HE / xacxx

Pun status Break

Cause of last break EREAK POINT

Bun time count 0000 h00mind0=000ms

Emulator mode MNormal

Big endian -
-

Session » Platform 4 Wemary 4 Ewents

Figure3.15 [System Status] Window

Note: Theitemsthat can bedisplayed in thiswindow differ according to the product. For
theitemsthat can be displayed, refer to the on-line help.

The [System Status] window displays the following items in each page.
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Table 3.3 Contentsof the [System Status] Window

Page Item Description
[Session] Target System Always displays Connected.

Session Name Displays the session file name.

Program Name Displays the load module file name.

[Platform] Connected To: Displays the name of the connected emulator and the
selected driver name.

CPU Displays the target MCU name.

Run status Displays the execution status:

RUNNING: Being executed
Break: Stopped

Cause of last break Displays the cause of the emulator stopping at break. In
this example, the cause of the stop is BREAK POINT.

Run time count Displays the program execution time. The display format
is h: hours, m: minutes, s: seconds, and ms:
milliseconds. In this example, 0000h00mM00s000ms is
displayed.

Emulator mode Displays the emulator operating mode (setting
information for [Emulation Mode] of the [Configuration]
dialog box).

[Memory] Loaded Memory Displays the loaded area of the load module.
Areas
[Events] Resources Displays the usage states of BREAKPOINT and Break
Condition.
42
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3.10 Reviewing Breakpoints

The user can see all the breakpoints set in the program in the [ Breakpoints] window.

e Select [Breakpoints] from the [View] menu.

Breakpoints I [=] 3
File/Line Symbol |Address |Type
Sort.c/Z21 000010&c Ereakpoint
] | B

Figure3.16 [Breakpoints] Window

The pop-up menu, opened by clicking the [Breakpoints] window with the right mouse button,
also alows the user to set or change breakpoints, define new breakpoints, and delete, enable,
or disable breakpoints.
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311 Viewing Memory

The user can view the contents of a memory block in the [Memory] window. For example, to
view the memory contents corresponding to the mai n in word size:

e Select [Memory ...] from the [View] menu, enter mai n in the [Address] edit box, and set
Wor d in the [Format] combo box.

Open Memary \Window
fddress:
|mmn
C- I
Eormat: ﬁl
I'I.I'I.l'u:urd ;I

Figure3.17 [Open Memory Window] Dialog Box

¢ Click the [OK] button. The [Memory] window showing the specified area of memory is
displayed.

4 Word Memory — _main

Addre=s Data Walue -
ooo01002 &DFe 28150
Q000100E OD76& 3446 -J
ooooiolio 7937 31031
ooo0l1l0lz 0032 a0
ooooi014 1200 e400
0000101le &FEO 28640
Q0001018 FFDE -4a

0O0o00101s 4046 15454
0ooolioic  5EOQ0 24064

0000101E 1280 4736
00001020 17F0 6128
00001022 0100 256
00001024 &FED 28640
00001026 FFD4 -44 =

Figure3.18 [Memory] Window
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3.12 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 [Program] window to position the cursor.

¢ Click the [Program] window with the right mouse button and select [Instant Watch...] from a
pop-up menu.

The following dialog box will be displayed.

Ihztant Watch

Add Watch |

Figure 3.19 [Instant Watch] Dialog Box
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e Click [Add Watch] button to add a variable to the [Watch] window.

rr Watch Window eI =] E3

MName Yalue
+a ={ Oxtedd }

Figure 3.20 [Watch] Window (Displaying the Array)
The user can also add a variable to the [Watch] window by specifying its name.

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

The following dialog box will be displayed.

odd Watch

) Gidress j (0] 4 I
* | ariatile or expressian
Cancel |

|mﬂ|

Figure3.21 [Add Watch] Dialog Box

e Input variable max and click the [OK] button.
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The [Watch] window will now also show the int-type variable max.

»» Watch Window £ =] E3
MHame Talue

+a ={ Oxfe54 }
ma HTffff

Figure3.22 [Watch] Window (Displaying the Variable)

The user can double-click the + symbol to the left of any variable in the [Watch] window to
watch the all elementsin array a.

r+ Watch Window <l -[0O] x|

Name Value

-a ={ Oxftedd }
[0O] HTOO0O0O0Z2e39
[1] HTOO0OO113%9
[2] HTOOOOZ&6E8a
[3] HTO0O0OO&GESe
[4] HTOOOOZz09
[5] H'O0O0OOEed4Z
[&] HTOOOO0Z378
[7] HTOOOO7d3£
[2] H'O0O0O01f&0
[2] HTO00O0O0Z21be

nax HTffff

Figure 3.23 [Watch] Window (Displaying Array Elements)

RENESAS

47




3.13  Stepping Through a Program
The HDI provides arange of step menu commands that allow efficient program debugging.

Table3.4 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.
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3.13.1 Executing [Step In] Command
The[Step In] steps into the called function and stops at the first statement of the called function.

e To step through thesor t function, select [Step In] from the [Run] menu, or click the [Step
In] button in the toolbar.

1

Figure 3.24 [Step In] Button

Line |Address |EBF Lakel Source o
Z0 3

21 0000106~ @  EBreak sort(a);

22 oooo1074 min = al[0];

23 gooo1o07e max = al[%];

24 00001084 min = 0;

25 gooologa max = 0;

Z2a gooolo90 changeia);

27 000010%a min = al[3];

28 goool0az max = al[0];

29 000010aa i

30

a1 000010ks _sSort wold sort{long *a)

32 {

a3 long t;

34 int i, 3, k, gap;

35

36 000010=0 gap = 5;

37 000010=8 while{ gap > 0 }{

38 goo0i0eae for{ k=0; k<gap; k++){

39 goooi0dea for{ i=k+gap; 1i<10; i=it+gap }{
40 0o00010es for{j=i-gap; j>=k; J=]-gap)i{ ;I

Figure 3.25 [Program] Window (Step In)

¢ Thehighlighted line moves to the first statement of the sor t function in the [Program]
window.
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3.13.2 Executing [Step Out] Command

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

e Tostepout of thesort function, select [Step Out] from the [Run] menu, or click the [Step
Out] button in the toolbar.

i

Figure3.26 [Step Out] Button

_?" Hitachi Debugging Inferfece — Tutorial — H8/ E10T Emulator with download
Eile Edit View Bun Memory Setup Window Help
D ERER | iy IR Es REEELAER |G e eeD |7 ]

M Sortc MI=1E3- - Watch Windowd® B [=] B

int i, j, k. gap;

@ Line |address |BPE Label Source Name Value
N (e long a[l10]; -a ={ OxfeS54 |}
ol 11 long 3; (a1 H'00001139
A1z int i, min, max; [1] H'00001f60
13 [2] H'00002209
e 14 00001014 for( i=0; i<10; i++ ) { [21] H'00002378
& |l 15 000010le j = rand{); [41] H'00002686
il 1e 00001028 if(d < My [51 H'000031be
w17 00001030 3= -9; [&] H'00003e39
e } [71 H'O0000&85e
&l 0000103e ali] = j; (a1 H'00006842
B || zo } [91 H'00007d3£
—llz1 0000106z ®  Break sortia); max HYEEEE]
E 2z 00001074 min = a[0];
23 0000107 max = al[9];
’E 24 00001084 min = 0; |
0|l zs 000010%a max = 0;
=] Z6 00001050 change(a);
E z7 000010%a win = a[9];
= ZB 0oo010az max = al[0];
@ lzo  onoooioas !
A =0
i+ 31 000010ke _saort void sort(long *a)
[ ReH [
— 33 long +;
=
=
Gl

Ereak = STOP ADDRESS

Figure 3.27 [Program] Window (Step Out)

e Thedataof variable a displayed in the [Watch] window is sorted in ascending order.
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e To execute two steps, use [Step In] twice.

Vi Hitachi Debugging fnterface — Tutorial — H
Eile Edit Miew Bun Memory Setup Window Help

10T Emulator with download

31 000010kz _sort

z9 000010aa

H

void sort{long *a)

{
long t;
int i, 3, k. gap;

1 pmEm|iriey |[iEnns 0RE . RER|[HaBt . neeaD |||? |
PN @Sortc Cofx]|@e. . ellojx-]
@ Line |Address |EBP Label dource & ||| Name Value
10 long al[l0]; -a ={ Oxfesd }
= (NS long 3; [0] H'00001139
A 1z int i, min, max; [1] H'00001£60
& 123 [21 H'00002209
14 00001014 for( i=0; i=10; i++ ){ [31 H'0000Z378
7|l 15 0000101e 3 = rand(); [4] H'0000Z 686
| 1s 00001028 if(5 € g [51 H'000031be
n |17 00001030 3= -5; [&] H'00003e39
18 } [71 H'0000685e
Eilll1s 0000103e ali]l = 9 8] H'00006e42
o = ' [9] H'0000743 £
— =21 0000106 ® Break sartia); max H'7d3f
22 00001074 min = a[0]; |
:;: 23 0000107 max = al[9];
’T 24 00001084 min = 0; |
0 ffzs 0000108a max = 0;
g8 26 ooooio=0 <hange(a);
2 z7 000010%a min = a[9];
b z28 000010az max = al[0];
A
T
=
&=
£

For Help, press F1

Figure3.28 [Program] Window (Step In —>Step In)

e Thevaue of max displayed in the [Watch] window is changed to the maximum data value.
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3.13.3 Executing [Step Over] Command

The [Step Over] executes a function call as a single step and stops at the next statement of the
main program.

e Using [Step Over], execute two steps to reach the change function statement.

_?" Hitachi Debugging Inferfece — Tutorial — H8/ E10T Emulator with download
Eile Edit View Bun Memory Setup Window Help ‘

int i, j, k. gap;

D eRER | ey PR Rs IR ELAER |G B e |7
n|[f Sort.c !IEII!{ - Watch WindowEISI=IEI
Line |address |BPE Label Source Name Value
N (e long a[l10]; -a ={ OxfeS54 |}
ol 11 long 3; (a1 H'00001139
ﬁ\ 1z int i, min, max; [1] H'00001fe60
& 13 [2] H'00002209
14 00001014 for( i=0; i<10; i++ ) { [21] H'00002378
& |l 15 000010le j = rand{); [41] H'00002686
il 1e 00001028 if(d < My [51 H'000031be
w17 00001030 3= -9; [&] H'00003e39
1 } [71 H'O0000&85e
&l 0000103e ali] = j; (a1 H'00006842
B || zo } [91 H'00007d3£
— 21 0000106z ®  Break sortia); max H'0000
ng |22 00001074 min = a[0]; -
23 0000107 max = al[9];
’E 24 00001084 min = 0; |
0|l zs 000010%a max = 0;
g lzs 00001050 changle(a),
2 27 000010%a min = a[9];
= ZB 0oo010az max = al[0];
@ lzo  onoooioas !
A =0
i+ 31 000010ke _saort void sort(long *a)
32 [
— 33 long +;
=
=
=l

»
For Help, press F1 ‘ ’—’m,— =

Figure3.29 [Program] Window (Before Step Over Execution)

¢ To step through all statementsin the change function at asingle step, select [Step Over] from
the [Run] menu, or click the [Step Over] button in the toolbar.

T

Figure3.30 [Step Over] Button
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R Hitachi Debugeing Imterface — Tutorial — H8/ E10T Emulator with download

” Eile Edit View Bun Memory Setup Window Help

int i, 3, k, gap;

[nomem||r =0y @@ DEFR.FER | [Ffansts.nrtod |2
? M Sortc =[0]x] 2';'2'5:'
Line |address |BPE Label Source ||| Wame Value
N (e long a[l10]; -a ={ OxfeS54 |}
ol 11 long 3; [o] H'00007d3£
A1z int i, min, max; [1] H'00006edz
13 [2] H'0000685e
e 14 00001014 far( i=0; i<l0; i++ 3 { [21 H'00003e39
& |l 15 000010le j = rand{); [4] H'000031be
il 1e 00001028 if(d < My [51 H'0000Z 686
w17 00001030 3= -9; [&] H'00002378
1 } [71 H'O00002209
&l 0000103e ali] = j; 21 H'00001£60
B || zo } [91 H'00001139
— 21 0000106z ®  Break sortia); max H'0000
E 2z 00001074 min = a[0]; -
23 0000107 max = al[9];
’E 24 00001084 min = 0; |
ol zs 000010%a max = 0;
=] Z6 00001050 change(a);
N (E 000010%a wmin =] a[91;
= ZB 0oo010az max = al[0];
@ lzo  onoooioas !
A =0
i+ 31 000010ke _saort void sort(long *a)
32 [
— 33 long +;
=
=
Gl

»
Ereak = STOP ADDRESS ’—,m,— P

Figure3.31 [Program] Window (Step Over)

When the last statement of the change function is executed, the data of variable a, whichis
displayed in the [Watch] window, is sorted in descending order.
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3.14 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we
will examine the local variablesin the mai n function, which declaresfive local variables: a, j , i ,
m n, and max.

» Select [Locals] from the [View] menu. The[Locals] window is displayed.
Initially, the [Locals] window is empty because local variables have not yet been declared.
* Select [Step In] from the [Run] menu to execute a single step.

The [Locals] window will now show the local variables and their values.

- Locals O 10 x|
Name Value

+a ={ Oxtedd !
] DTZ2103%

i oTin

min oto

max oto

Figure3.32 [Locals] Window

» Double-click the + symbol in front of array a in the [Locals] window to display the elements
of array a.

« Refer to the elements of array a before and after the execution of thesor t function, and
confirm that random data is sorted in descending order.
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3.15 Break Function

The emulator has software and hardware break functions. With the HDI, a software breakpoint
can be set using the [Breakpoints] window, and a hardware break condition can be set using the
[Break condition 1] dialog box.

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

3.15.1 Software Break Function

The emulator can set up to 255 software breakpoints. Setting a software breakpoint is described
below.

» Select [Breakpoints] from the [View] menu. The [Breakpoints] window is displayed.

¢ Click the [Breakpoints] window with the right mouse button and select [Delete All] from the
pop-up menu to cancel all the breakpoints that have been set.

Breakpoints 1M =] E3
Enable |[File/Iine gymbol |Address |Type

Figure 3.33 [Breakpoints] Window (Befor e Softwar e Breakpoint Setting)

» Click the [Breakpoints] window with the right mouse button and select [Add] from the pop-up
menul.
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The [Break] dialog box isdisplayed. The [Point] page is displayed as a defaullt.

Point |Cnnditi|:|n I

Breakpoint

add. | Edit. | Besst | Resatan |
Cloze I [Eatice] | e 1] | Help |

Figure 3.34 [Point] Page ([Break] Dialog Box)

» Click the[Add...] button to display the [Breakpoint] dialog box.
* Enter H 109a to the [Valug] edit box.
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Breakpaoint

Click the [OK] button.

Figure 3.35 [Breakpoint] Dialog Box
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The [Break] dialog box isdisplayed. The address set in the value field of [Breakpoint] is
displayed.

Paint |Gu:unu:|itiu:un|
Breakpoint
EFTCICICIC Lo o
fidd.. Edit. | Beset | Resetall |
| Cloze I [Catiee! | e[l | Help |

Figure 3.36 [Point] Page ([Break] Dialog Box) (After Software Breakpoint Setting)

¢ Click the [Closeg] button.
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The software breakpoint that has been set is displayed in the [Breakpoints] window.

Breakpoints M=l 3
File/Line gymbol |Address |Type
Bort.c/Z27 00001054 Ereakpoint

Figure 3.37 [Breakpoints] Window (Softwar e Breakpoint Setting)
To stop the tutorial program at the breakpoint, the following procedure must be executed:

¢ Close the [Breakpoints] window.

e Set the program counter and stack pointer values (PC = H' 1000 and ER7 = H' FE80) that have
been set in section 3.8, Setting Registers, in the [Registers] window. Click the [Go] button.

The program runs, and stops at the set breakpoint.
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int i3 Sort.c !EE

Line |Address |BP Label Jource *I

1z int 1, mirn, max;

13

14 ooooio14 for{ 1=0; i<10; i++ ){

15 0000101 J = rand(};

1a gooolozs 1f(3 < 03

17 ooooio30 7 = -3;

13 i

19 oooo103e ali] = J;

=0 3

21 0000106 sort{a);

22 ooooio74 wmin = a[0];

23 0000107 e max = al[7];

24 ooooios4 wmin = 0; -
25 gooo10B8a max = 0;

26 goooios0 changeia);

z7 Q00010%a ®  EBreak min = al[%];

28 Qo0o10az max = al[0];

=9 O0C0010aa i

30

31 Q00010ke _sort void sort{long *a)

3z {

33 long «;

24 int 1, j, k, gap;

35

3 000010z0 gap. = 5: i
RN [

Figure 3.38 [Program] Window at Execution Stop (Softwar e Break)
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The [System Status] window displays the following contents.

System Status =] g3

Ttem S3tatus

Connected to: HE/xxxx E10T Emulator with download (E10T PC Card Driver)
fad=di) HB /2w

Fun status Break

Cause of last break EREAER POINT

Bun time count 0000 h00min00=000ms

Emulator mode Mormal

Big endian

Zession  Platform { Memory { Events |

Figure3.39 Displayed Contents of the [System Status] Window (Softwar e Break)

Note: Theitemsthat can bedisplayed in thiswindow differ according to the product. For
theitemsthat can be displayed, refer to the on-line help.
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3.16 HardwareBreak Function

A method is given below in which the address bus condition and the read cycles for the state
condition are set under Break condition 1 as hardware break conditions.

» Select [Breakpoint Window] from the [View] menu. The [Breakpoints] window is displayed.
¢ Click the [Breakpoints] window with the right mouse button and select [Delete All] from the
pop-up menu to cancel all breakpoints that have been set.

» Click the [Breakpoints] window with the right mouse button and select [Add] from the pop-up
menul.

Breakpaints

Enakle |[File/Line gymbol |[Address |Type

Edit..
Eqatled

[e(ete

e(=te Al

Gio) o Source

Figure3.40 [Breakpoints] Window (Before Har dware Break Condition Setting)
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The [Break] dialog box is displayed. To set hardware break conditions, select [Condition] in the
[Break] dialog box to display the [Condition] page.

Point  Condition |

Break condition
F Empty

Er] e e

| Cloze I [Eatice] | Aply | Help

Figure 3.41 [Condition] Page ([Break] Dialog Box)

Up to one breakpoint can be set independently for the hardware break condition. In this example,
set the hardware break condition for Break condition 1.

Note: Notethat the number of hardware break conditions differs according to the product.
For the number that can be specified for each product, refer to the on-line help.
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e Highlight the first point in the [Break condition] list box.

* Click the [Edit...] button. The [Break condition 1] dialog box is displayed.

e Clear the [Don't care] check box in the [Address] page.

» Select the [Only program fetched address after] radio button and enter H 1084 asthevauein

the [Address] edit box.
e Select the [Read] radio button in the [Read/Write] group box.

Break condition 1
condition |
— fddress
[~ Don't care
" fAddrezs &+ Only program fetched address after
Address IH'1 04
Mazk |Nn:|n uzer mask =]
—Data
[+ Don't care
Wialue IH'D
) Lawy biyte ) Hielr Byie e
— Read Airite
" BeadMiite (+ Head 1 W ite
(] 4 I Cancel | Sppl | Help

Figure 3.42 [condition] Page ([Break condition 1] Dialog Box)

Note: Theitemsthat can be set in thiswindow differ according to the product. For the

settings for each product, refer to the on-line help.

» Click the [OK] button.

e The[Break] dialog box isdisplayed. Check the first point display in the [Break condition] list

box is changed from Enpt y to Enabl e.
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Paoint  Condition

Break condition

Edt. |  Reset | FResstal |

I e Help |

Figure 3.43 [Break] Dialog Box (After Hardware Break Condition Setting)

Note: Notethat the number of hardware break conditions differsaccording to the product.
For the number that can be specified for each product, refer to the on-line help.

* Click the [Closg] button.
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The newly set hardware breakpoint is displayed in the [Breakpoints] window. With this setting,
Break condition 1isdisplayedin[Type] inthe [Breakpoints] window.

This completes the setting of the Break condition 1 hardware break condition. When the program
is executed, a break will occur when address H'1084 is accessed in aread cycle.

Breakpoints &[0 x]
Enable |File/Line Symbol Type
o] Sort.o/24 e lapNef=F W Fr=ak condition 1

Figure 3.44 [Breakpoints] Window ([Break condition 1] Setting)

¢ Close the [Breakpoints] window.

e Set the program counter and stack pointer values (PC = H’ 1000 and ER7 = H’ FE8Q) that have
been set in section 3.8, Setting Registers, in the [Registers] window. Click the [Go] button.
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The program runs then stops at the condition specified under Break condition 1.

RENESAS

Line |[Address dource -
2 0000100 vold main(void)

8 {

10 long a[l0];

11 long J;

1z int i, min, max;

13

14 goooinid for{ 1=0; 1i<10; i++ 1{
15 0000101 J = rand();

1a oooo10zs if{g = 0){

17 goooliozo 3= -3:

18 i

19 ooo0l03e ali] = J; G
=0 i

21 0000106 sortia);

o ooooiow4 min = a[0];

23 ooo0107 e max = al[2];

=4 goooliog4d min = 0;

23 ooo0108a max = 0;

26 oooo1020 change(a);

=7 0o00010%a min = al[%];

z28 0o0010az max = al[0];

=9 000010aa i

20

31 000o010kbz void sort{long *a)

3 i h
KN [
Figure 3.45 [Program] Window at Execution Stop (Break condition 1)
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The [System Status] window displays the following contents.

System Status ol - O] x|

ITtem S3tatus

Connected to: HE/xxxx E10T Emulator with download (E10T PC Card Driwver)
[ad=hi) HE /30

Fun status Break

Cause of last break BEREAK CONDITION 1

Bun time count 0000 h00min00 =000ms

Emulator mode Mormal

Big endian

Session  Platform { Memory { Events |

Figure3.46 Displayed Contents of the [System Status] Window (Break condition 1)

Note: Theitemsthat can bedisplayed in thiswindow differ according to the product. For
theitemsthat can be displayed, refer to the on-line help.
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3.17 TraceFunction
The trace function of the E10T emulator is described.

The branch source addresses, mnemonics, operands, and source lines are displayed. Sincethis
function uses the trace buffer built into the MCU, arealtime trace can be acquired.

Run the program as shown in the example of section 3.15.1, Software Break Function. The trace
results are displayed in the [ Trace] window after the program execution is compl eted.

E Trace — 4 records {no filter) o[- O] x|

MNEMONIC CPERAND
-DToon3 BRANCH O0001Z27E RTE
-pToooz BERANCH 0000127z ELT @H"1z2358:8
-DToo01 BRANCH ooooizaz ELT EHT1238:8
-DTooono BRANCH ooooizaz ELT EHT1238:8
KIS | |

Figure3.47 [Trace] Window

» If necessary, adjust the column width by dragging the header bar immediately below thetitle
bar.

Note: Thenumber of branch instructionsthat can be acquired by atrace differsaccording
totheproduct. For the number that can be specified for each product, refer tothe
on-line help.
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3.18 What Next?

Thistutorial has described the mgjor features of the emulator and the use of the HDI.

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

Further details on the use of the HDI can be found in the separately issued Hitachi Debugging
Interface User's Manual.
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Section 4 Descriptions of Windows

4.1 HDI Windows

HDI window menu bars and the corresponding pull-down menus are listed in table 4.1. Wherea
description of amenu isincluded in the Hitachi Debugging Interface User's Manual or in this
manual, an O mark or the relevant section number is shown. Related commandsin the E10T
Emulator User's Manual are also shown.

Table4.1 HDI Window Menus and Related Manual Entries

Hitachi
Debugging
Interface
Menu Bar Pull-Down Menu User's Manual This Manual

File menu New Session...

Load Session...

2.6

Save Session

Save Session As...

Load Program... 3.6.1

Initialize

Exit
Edit Menu Cut

Copy

Paste
Find...
Evaluate...

O 0O|0|0O|0O|0j0j0 0000
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Table4.1 HDI Window Menus and Related Manual Entries (cont)

Hitachi
Debugging
Interface
Menu Bar  Pull-Down Menu User's Manual This Manual
View Menu  Breakpoints @] 3.10, 3.15.1, 4.2.3, 6.4.3
Command Line O —
Disassembly... O —
I/O Registers O —
Labels @] —
Locals O 3.14
Memory... O 3.11
Performance Analysis O —
Profile-List O —
Profile-tree O —
Registers O 3.8
Source... O 3.6.2
Status @] 3.9,3.15.1,4.2.10
Trace @] 4.2.8,6.4.5,6.4.6
Watch O 3.12
Localized Dump Window O —
Run Menu Reset CPU O —
Go O 3.9
Reset Go O —
Go to Cursor O —
Set PC To Cursor O —
Run... O —
Step In O 3.13.1
Step Over O 3.13.3
Step Out O 3.13.2
Step... O —
Halt O —
72
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Table4.1 HDI Window Menus and Related Manual Entries (cont)

Menu Bar

Pull-Down Menu

Hitachi
Debugging
Interface
User's Manual

This Manual

Memory Menu

Refresh

Load

Save

Verify

Test

Fill

Copy

Compare

Setup Menu

Status bar

Options

Radix

Customise

Configure Platform...

Window Menu

Cascade

Tile

Arrange Icons

Close All

Help Menu

Index

Using Help

Search for Help on

About HDI

O/ O|0O/0O 000 0000000000000 o

RENESAS
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4.2 Descriptions of Each Window

This section describes each window. Figuresin this section are used as examples. Each E10T
emulator type has explanatory notes. Read section 6, H8/xxxx E10T Emulator Specifications.

42.1 [Configuration] Dialog Box
Function:
This dialog box sets the emulation conditions of the emulator.

Window:

Configuration |

Gieneral |

Mode

Emulation mode I Mar mal j

otep option IDisaI:uIes interrupts during sinele step execution j

zer interface
il |1.25MHz =

Elash memarsy .
gyhchraonization I Dizable ﬂ

Dir rver: Chanege... |
(0] 4 I Cancel I Sy | Help

Figure4.1 [Configuration] Dialog Box

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Description:
The [Configuration] dialog box consists of the [General] page listed in table 4.2.
Table4.2 [Configuration] Dialog Box Page

Page Name Description

[General] Sets the emulator operation conditions.

Clicking the [OK] button sets the emulation conditions. If the [Cancel] button is clicked, this
dialog box is closed without setting the emulation conditions.

RENESAS
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(1) [General] Page ([Configuration] Dialog Box)
Function:

This page sets the operational conditions for the emulator. The MCU nameis displayed, the user
interface clock is displayed, the emulation mode and interrupts during step are set, and the driver
is selected.

Window:

Configuration |

Gieneral |

Mode

Emulation mode I Mar mal j

otep option IDisaI:uIes interrupts during sinele step execution j

zer interface
clock [1.25MHz =

Elash memarsy .
gyhchraonization I Dizable ﬂ

Dir rver: Chanege... |
(0] 4 I Cancel I Sy | Help

Figure4.2 [General] Page ([Configuration] Dialog Box)

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Description:

Table4.3 [General] Page Options

Option

Description

[Mode] combo box

Displays the MCU name.

[Emulation mode] combo box

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

[Step option] combo box

Enables or disables interrupts during step execution.

Disables interrupts during single step execution: Interrupts during
step execution are masked.
Enables interrupts during single step execution: Interrupts during
step execution are released.

[User interface clock] combo box

Displays the transfer clock of the user interface.

[Flash memory synchronization]
combo box

Synchronization method is set between the host computer and
the flash memory.

When synchronization is performed from the host computer to
the flash memory, a waiting time will be generated to write the
flash memory during user program halting, but the displayed
contents and the flash memory are always matched.

When synchronization is performed from the flash memory to the
host computer, the rewritten contents in the user program mode
will be reflected since the flash memory is read during user
program halting.

Disable: Synchronization is not performed except when the
E10T emulator is activated and the flash memory area is
modified.

PC to Flash memory: Synchronization is performed from the
host computer t the flash memory.

Flash memory to PC: Synchronization is performed from the
flash memory to the host computer.

PC to Flash memory, Flash memory to PC: Synchronization is
performed between the host computer and the flash memory.

[Driver] group box

The [E10T Driver Details] dialog box is displayed. Changes the
driver currently connected.
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When adriver isto be changed with the [Change...] button, the following message is displayed.

HDI =

Are you sure you want ta madify your driver zettings’?
Thiz will cause your emulator ko be reinitialized, and pou
will not be able to cancel any changes you make.

Figure4.3 Warning Message Box

When the [Y es] button is clicked, the [E10T Driver Details] dialog box is displayed. When the
[No] button is clicked, the display returnsto the [Configuration] dialog box.

Related Items:

[Configuration] dialog box
GO_OPTION command
STEP_INTERRUPT command
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422 [E10T Driver Details] Dialog Box

When the [OK] button is clicked, the [E10T Driver Details] dialog box will appear to select the
driver software used by the interface to the emulator. Since the emulator isreinitialized after this
dialog box is closed, it cannot be cancelled.

E1OT Driver Details |

Driver. | E10T PC Card Driver <]
~Details
Interface: IF'C Card j
Channel: | E10T PC Card Interface ~]

=Configuration

Contigure... |

Help

Figure4.4 [E10T Driver Details| Dialog Box
Table 4.4 shows each option.
Table4.4 [E10T Driver Details] Dialog Box Option

Option Description

[Driver] combo box Selects the driver to connect the HDI with the emulator.

[Interface] combo box Selects the interface name of the card emulator to be connected.

[Channel] combo box Selects the interface that the PC interface board has been connected.

[Configure...] button Clicked to display that the driver supports the configuration dialog box.

When the PCMCIA card emulator is used, [E10T PC Card Driver] is selected. When the PCI card
emulator is used, [E10T PCI Card Driver] is selected.
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Note: When the HDI isnot linked up even if the above procedure has been executed, the driver
may not be set correctly. Install drivers provided with the \SETUP directory in the CD-R
according to the screen instructions.

Related Items:

[Configuration] dialog box
[General] page
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423 [Breakpoints] Window
Function:
Thiswindow lists all break conditions that have been set.

Window:

Breakpaints

Enakle |File/Line Type
o] sort.</27 el Ereak condition 1

Figure4.5 [Breakpoints] Window
Description:

The [Breakpoints] window displays breakpoint setting information. The itemslisted in the
following tables are displayed.

Table4.5 [Breakpoints] Window Display Items

Item Description

[Enable] Indicates whether the break condition is enabled or disabled.
Symbol ® or O shows that the break condition is enabled.

[File/Line] Displays the file name and line number where the breakpoint is set.

[Symbol] Displays the symbol corresponding to the breakpoint address. If no symbol has
been defined for the address, a blank is displayed.

[Address] Displays the address where the breakpoint is set.

[Type] Displays the break condition type as follows:

Breakpoint: Software breakpoint
Break condition n: Hardware break condition (n is a number)
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The pop-up menu, which is opened by clicking the right mouse button, can be used to set, change,
and clear breakpoints, and to enable or disable break conditions. The pop-up menu functions are
described in the following table.

Table4.6 [Breakpoints] Window Pop-up Menu Operation

Menu Name Description

[Add] Sets break conditions. Clicking this button will display the [Break] dialog
box, enabling break conditions to be set.

[Edit] Changes break conditions. Select break conditions to be changed and
click this button. The break condition setting dialog box will be displayed,
enabling the break condition to be changed.

[Disable] Enables or disables break conditions. Select break conditions to be

([Enable]) enabled or disabled and click this button.

[Delete] Clears break conditions. Select break conditions to be cleared and click
this button.

[Delete All] Clears all break conditions.

[Go to Source] Jumps to the address which sets the break in the [Source] window.
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424 [Break] Dialog Box
Function:
This dialog box displays the break condition settings.

Window:

Point |Cnnditi|:|n I

Breakpoint

add. | Edit. | Besst | Resatan |
Cloze I [Eatice] | e 1] | Help |

Figure 4.6 [Break] Dialog Box
Description:
The [Break] dialog box consists of the pageslisted in table 4.7.

Table4.7 [Break] Dialog Box Pages

Page Name Description
[Point] Displays software breakpoint settings.
[Condition] Displays Break Condition settings.

The dialog boxes which set or modify break conditions can be displayed from the pages above.

Clicking the [Close] button will close this dialog box. The [Apply] button is not supported.
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(1) [Point] Page ([Break] Dialog Box)
Function:

This page displays software breakpoint settings. In this page, software breakpoints can be set,
changed, and cleared.

Window:

Point |Cnnditinn|
Breakpoint
HOO00 000
fdd. Edit. | Recet | Resstan |
Cloze I [Earize] | Sl | Help |

Figure4.7 [Point] Page ([Break] Dialog Box)
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Description:
Table 4.8 [Point] Page Options

Option Description

[Breakpoint] list box Lists the software breakpoints currently being set.
The display contents are as follows:

<breakpoint address>

[Add...] button Sets software breakpoints. Clicking this button displays the
[Breakpoint] dialog box.

[Edit...] button Changes the software breakpoint selected in the [Breakpoint] list box.
Clicking this button displays the [Breakpoint] dialog box.

[Reset] button Clears the software breakpoint selected in the [Breakpoint] list box.

[Reset all] button Clears all software breakpoints displayed in the [Breakpoint] list box.

Related Items:

[Breakpoint] dialog box
BREAKPOINT command
BREAKPOINT_CLEAR command
BREAKPOINT_DISPLAY command
BREAKPOINT_ENABLE command
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(2) [Condition] Page ([Break] Dialog Box)
Function:

This page displays the Break Condition settings. These conditions can also be set or cleared in
this page.

Window:

Paint  “ondition

Break condition

1 Empty

Edit... I Heset I Heset all |
Cloze I [ramee] | Ll | Help

Figure4.8 [Condition] Page ([Break] Dialog Box)

Note: Notethat the number of hardware break conditions differsaccording to the product.
For the number that can be specified for each product, refer to the on-line help.
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Description:
Table4.9 [Condition] Page Options

Option Description

[Break condition] list box Displays the Break condition settings.
The display at system initiation is as follows: When conditions are set,
Enable is displayed. When no conditions are set, Empty is displayed.

1 Empty (setting of Break condition 1)

[Edit...] button Changes the Break condition settings selected in the [Break condition] list
box. Clicking this button displays the [Break condition] dialog boxes.

[Reset] button Clears the Break condition settings selected in the [Break condition] list
box.

[Reset all] button Clears all Break condition settings in the [Break condition] list box.

Related Items:

[condition] page
BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command
BREAKCONDITION_SET command
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425 [Breakpoint] Dialog Box
Function:
This dialog box sets software breakpoints.

Window:

Ereakpaoint

Addras=s |

Addrezs
|7 Walue H'

OF. I Eatice] I Al Help

Figure4.9 [Breakpoint] Dialog Box

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Description:
The [Address] page options are as follows:
Table4.10 [Address] Page Options

Option Description

[Value] edit box Sets a breakpoint address with a number or a symbol.

Clicking the [OK] button enables breakpoints to be set. If the [Cancel] button is clicked, this
dialog box is closed without setting breakpoints.

Related Items:

[Point] page

BREAKPOINT command
BREAKPOINT_CLEAR command
BREAKPOINT _DISPLAY command
BREAKPOINT_ENABLE command
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4.2.6 [Break condition 1] Dialog Box
Function:
This dialog box sets hardware break conditions.

Window:

Ereak condition 1

condition |

—&ddres=s

...........................

% Adtrese ") Only program fetched address after

Address I HO

fl==t: I Mon user mask LI

—Data
¥ Don't care

=] ]S I HO

) Lavy byte ) High Eirte e

— Read Mirite
% Read/Write " Bead  Wirite

1] 4 I Eatiee| | Sl Help

Figure4.10 [Break condition 1] Dialog Box

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Description:

The [Break condition 1] dialog box consists of the [condition] page. Sets the conditions for
halting the program.

Contents to be set by this page are described in section 4.2.7, [Break condition 1] Dialog Box
Pages.

Clicking the [OK] button sets the hardware break conditions. If the [Cancel] button is clicked, the
dialog box is closed without setting the hardware break conditions.

Related Items:

[condition] page

BREAKPOINT command
BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command

RENESAS 1



4.2.7 [Break condition 1] Dialog Box Pages
Function:

The [Break condition 1] dialog box page alows a number of hardware break conditions to be set.
Some functions may not be supported by some types of emulators. The setting conditions may
differ from the dialog box nameintable 4.11. For details, refer to section 6.4.2, Hardware Break
Functions.

Table4.11 Setting Conditionsin [Break condition 1] Dialog Box

Type

Address Bus
Dialog Box Condition Data Bus Condition Read/Write Condition
[Break condition 1] @) O O

dialog box

Note: O: Can be set by checking the radio button in the dialog box.
Table 4.12 shows the [Break condition 1] dialog box page.

Table4.12 [Break condition 1] Dialog Box Pages

Page Name Function
[condition] Sets the address bus, data bus, and read/write cycle conditions of Break
condition 1.

Note: Thisfunction differsaccording to the product. For the specifications of each product,
refer to section 6.4.2, Hardwar e Break Functions, or to the on-line help.
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(2) [condition] Page
Function:
This page sets the address bus, data bus, and read/write cycle conditions.

Window:

Break condition 1

¥

(v SairEEE. (5 |0 proEna i Telehen auaress attes

SodrEss

Figure4.11 [condition] Page

Note: Theitemsthat can be set in thiswindow differ according to the product. For the
settings for each product, refer to the on-line help.
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Description:
The [Address] group box sets the address bus conditions.

Table4.13 [Address] Group Box Options

Option Description

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

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

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

address after] radio button

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

[Mask] list box Sets the mask bits. For masked bits, the break condition is satisfied
regardless of the address values. To disable the setting, select Non
user mask.

Lower 4bit: The lower 4 bits are masked.
Lower 8bit: The lower 8 bits are masked.
Lower 12bit: The lower 12 bits are masked.

The contents of an option that can be set will change depending on the radio button selected.
Table4.14 Radio Button Options

Option Description

[Address] radio button All conditions can be set.

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

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

Table4.15 [Data] Group Box Options

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

Table4.16 [Read/Write] Group Box Options

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.

Related Items:

[Condition] page
BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command
BREAKCONDITION_SET command
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4.2.8

[Trace] Window

Function:

Thiswindow displays the trace buffer contents. The contents are displayed in both C and
assembly languages to simplify debugging.

Window:
E Trace — 4 records {no filter) o[- O] x|
ADDR MNEMONIC | OPERAND Source
-DpTooo3 BERANCH O0001Z7E RTE
-D'000Z  BRANCH 00001272 BELT @H'1238:8
-DTo0001 BERANCH 0000127z BLT @HT1238:8
-pToooo BERANCH 0000127z BLT @HT1238:8

Figure4.12 [Trace] Window

Note: The number of branch instructionsthat can be acquired by atrace differs according
totheproduct. For the number that can be specified for each product, refer to the
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Description:
Thiswindow displays the trace buffer contents. The items listed in table 4.17 are displayed.

Table4.17 [Trace] Window Display Items

Item Description
[IP] Displays the instruction pointer (signed decimal).
[TYPE] Displays the branch source.
BRANCH: Branch source
[ADDR] Displays the branch source address.

[MNEMONIC] Displays the execution instruction mnemonic.

[OPERAND] Displays the execution instruction operand.

[Source] Displays the C-source line of the address that the trace has been acquired.

[Total Records] Displays the total number of instructions displayed as trace information in the
[Trace] window.

The pop-up menu, opened by clicking the right mouse button, can be used to set, change, and
clear trace conditions. For details, refer to the Hitachi Debugging Interface User’s Manual .

Note: The[Halt] menu in the pop-up menu is active only when the [Trace] window is open
during user program execution. Realtime emulation cannot be performed by using the
[Halt] menu.

Related Item:

TRACE_DISPLAY command
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429 [System Status] Window
Function:

Thiswindow lists information, such as conditions that have been set to the emulator and execution
results.

Window:
System Status ol - [O] x|
Ttem S3tatus
Connected to: HE/xxxx E10T Brmulator with download (E10T PC Card Driver)
fad=di) HB /3
Fun status Break
Cause of last break EREAER POINT
Bun time count 0000 h00min00=000ms
Emulator mode Mormal

Session s Platform 4 Memaory 4 Ewents

Figure4.13 [System Status] Window

Note: Theitemsthat can bedisplayed in thiswindow differ according to the product. For
theitemsthat can be displayed, refer to the on-line help.
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Description:

Theitems listed in the following table are displayed in the [ System Status] window.

Table4.18 [System Status] Window Display Items

Page Item

Description

[Session] Target System

Displays whether the emulator is connected.

Session Name

Displays the session file name.

Program Name

Displays the load module file name.

[Platform] Connected To Displays the name of the connected emulator and the
selected driver name.
CPU Displays the target MCU name.
Run status Displays the execution status:

Running: Being executed
Break: Stopped

Cause of last break

Displays the cause of the emulator stopping at break.

Run time count

Displays the program execution time. The display format
is h: hours, m: minutes, s: seconds, and ms:
milliseconds. In this example, 0000h00mMin00s000ms is
displayed.

Emulator mode

Displays the emulator operating mode (setting
information for [Emulation Mode] of the [Configuration]
dialog box).

[Memory] Loaded Memory Displays the loaded area of the load module.
Areas
[Events] Resources Displays the usage states of software breakpoint and
Break condition.
Related Items:

[Configuration] dialog box
STATUS command
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Section5 Command-line Functions

5.1 Table and Symbol Description

This section describes the format used in section 5.2, Command Descriptions. The descriptions of
some commands are given over two or more pages.

511 Format

The input format for each command is as follows. Characters shown in bold-italics are to be
input.

[1 :Parametersenclosed by [ ] can be omitted.

<> : Contents shown in <> are set.

< >=: The parameter to the left of the "=" sign isinput in the format shown to the right.
|  : Thisrepresents a non-exclusive selection.

|| : Thisrepresentsan exclusive selection.

The command parameter details are described in the parameter table.

5.1.2 Parameter | nput
Numerical Parameters:

A binary, octal, decimal, or hexadecimal value, a symbol, or aformula can beinput. A symbol
can contain up to 32 characters. Termsin aformula are separated with operators (such as + or -).

Keyword Parameters:

One of the bold characters given in the description column of the table can be input. If a character
string not shown in the description is input, an error will occur.

Character-String Parameters:

Character-string parameters are used to input mask data or afile name. Inthe mask data, set a
radix (H’: hexadecimal or B’: binary) at the top of a character string and set * at the digit to be
masked.
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5.1.3 Examples

These are actual input examples. For commands whose execution results in a specific display
output, an example of the display is given.

5.14 Related Items

Related E10T HDI commands (abbreviations) and dialog boxes are shown. (Refer to section 4,
Descriptions of Windows.)
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5.2

Command Descriptions

The command list of the E10T emulator is shown below.

Table5.1 E10T HDI Commands

No Command Abb. Function

1 BREAKCONDITION_ BCC Clears hardware breakpoints that have been set.
CLEAR

2  BREAKCONDITION_ BCD Displays hardware breakpoints that have been set.
DISPLAY

3 BREAKCONDITION_ BCE Enables or disables hardware breakpoints that have
ENABLE been set.

4  BREAKCONDITION_ BCS Sets hardware breakpoints.
SET

5  BREAKPOINT BP Sets software breakpoints.

6  BREAKPOINT_CLEAR BC Clears software breakpoints that have been set.

7  BREAKPOINT_DISPLAY BD Displays software breakpoints that have been set.
8 BREAKPOINT_ENABLE BE Enables or disables software breakpoints that have
been set.

9 DEVICE_TYPE DE Displays MCU type currently selected.

10 GO_OPTION GP Sets or displays the emulation mode during user
program execution.

11 REFRESH RF  Updates the HDI memory information to the latest
contents.

12 RESET RE  Resets the H8/xxxx.

13 STATUS STS Displays emulator status information.

14 STEP_INTERRUPT Sl Sets or displays the enable or disable status of
interrupts during step execution.

15 TRACE_DISPLAY TD Displays acquired trace information.

Note: Support for these commands varieswith the product. For the specifications of each
product, refer to the on-line help.
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521 BREAKCONDITION_CLEAR: BCC
Description:

Clears hardware breakpoints that have been set.
Format:

bcc

Table5.2 BREAKCONDITION_CLEAR Command Parameter

Parameter Type Description

None

Examples:

To clear al hardware breakpoints:

>bcc (RET)
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522 BREAKCONDITION_DISPLAY: BCD
Description:

Displays hardware breakpoints that have been set. The display contents include enable or disable
of the setting, and setting conditions.

Format:

bcd

Table5.3 BREAKCONDITION_DISPLAY Command Parameter

Parameter Type Description

None

Examples:

To display al hardware breakpoint settings:

>pcd (RET)

The display format is as follows:

>bcd

Break condition 1: Enable address H 1000 data H 55 | byte direction read

Note: Theitemsdisplayed with thiscommand vary with the product. For the display
specifications of each product, refer to the on-line help.
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523 BREAKCONDITION_ENABLE: BCE
Description:
Enables or disables hardware breakpoints that have been set.

Format:

bce <node>

Table5.4 BREAKCONDITION_ENABLE Command Parameters

Parameter Type Description

<mode> Keyword Enables or disables hardware breakpoint settings.

Set either of the following:
enable: Enables hardware break settings.
disable: Disables hardware break settings.

Examples:

To enable all hardware breakpoints:
>bce enabl e (RET)

To disable the hardware breakpoints:

>bce di sabl e (RET)
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524 BREAKCONDITION_SET: BCS
Description:
Sets hardware breakpoints.

Note: The function will be different according to the MCUs used. For functions of each
emulator product, refer to section 6.4.2, Hardware Break Functions.

Format:

bcs <option> [<option> ... ]

<option> = <addropt> | <dataopt> | <r/wopt> |

<addropt> = address <address> [<addrcycle>] [<addr_mask>]
<dataopt> = data<data> <size>

<r/wopt> = direction <r/w>

Table5.5 BREAKCONDITION_SET Command Parameters

Parameter Type Description

<address> Numerical value, = Numerical value or symbol representing an address
character string bus value

<addrcycle> Keyword Address bus access conditions

pcafter: The address bus is targeted during program
fetch cycles. Breaks after the instruction at the
address set by the <address> parameter is executed.
When <addrcycle> is omitted, the address in the
program fetch cycles, and the address bus during data
access cycles are targeted.

<addr_mask> Keyword Sets mask conditions for the address bus. The
masked bits satisfy the condition regardless of the
address values.

Set either of the following:

m1: The lower 4 bits are masked.
m2: The lower 8 bits are masked.
m3: The lower 12 bits are masked.

<data> Numerical value Data bus value

<size> Keyword Sets the access conditions of the data bus.

Set either of the following:
Ibyte: Lower 8-bit byte access
hbyte: Upper 8-bit byte access
word: Word access
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Table5.5 BREAKCONDITION_SET Command Parameters (cont)

Parameter Type Description

<r/w> Keyword Read/write conditions

Set either of the following keywords:
read: read cycles
write: write cycles

Note: The parametersfor thiscommand vary with the product. For the specifications of
each product, refer to the on-line help.

Examples:
To set the following conditions as a hardware breakpoint:

Address condition: An address bus value of H'1000,
Data condition: A data bus value of H'55 and lower 8-hit byte access,
Read/write cycle condition: Read cycle.

>bcs address 1000 data 55 | byte direction read (RET)

To set the following conditions as a hardware breakpoint:
Address condition: An address bus value of H'2000 and instruction fetch cycle.
>bcs address 2000 pcafter (RET)

To set the following conditions as a hardware breakpoint:

Address condition: The lower 4 bits of H'1000 are masked,
Data condition: A data bus value of H'aa and upper 8-bit byte access.

>bcs address 1000 ml data aa hbyte (RET)

108 RENESAS



525 BREAKPOINT: BP

Description:

Sets software breakpoints.

Note: The function will be different according to the MCUs used.

Format:

bp <address>

Table5.6 BREAKPOINT Command Parameters

Parameter Type Description

<address> Numerical value,  Breakpoint value set by numerical value or symbol

character string  \yhen an odd address is set, the address is rounded down to

an even address.

Note: The parametersfor thiscommand vary with the product. For the specifications of
each product, refer to the on-line help.

Examples:

To set a software breakpoint at address H'12c8:

>bp H 12¢8 (RET)
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526 BREAKPOINT_CLEAR: BC
Description:
Clears software breakpoints that have been set.

Format:

bc [ <address>]

Table5.7 BREAKPOINT_CLEAR Command Parameters

Parameter Type Description

<address> Numerical value,  Breakpoint value set by numerical value or symbol
character string

Note: When no parameters are set, all software breakpoints are cleared.

Note: The parametersfor thiscommand vary with the product. For the specifications of
each product, refer to the on-line help.

Examples:
To clear al software breakpoints:
>bc (RET)
To clear al software breakpoints whose address value is H'1000:

>bc H 1000 (RET)

110 RENESAS



5.2.7 BREAKPOINT_DISPLAY: BD
Description:
Displays software breakpoints that have been set.

Format:

bd

Table5.8 BREAKPOINT_DISPLAY Command Parameter

Parameter Type Description

None

Example:
To display the software breakpoints that have been set:
>pbd (RET)
The display format is as follows:
>hd
H 00000110 Enabl e

H 0000011c Disabl e
H 00000250 Enabl e

Note: Theitemsdisplayed with thiscommand vary with the product. For the display
specifications of each product, refer to the on-line help.
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528

BREAKPOINT_ENABLE: BE

Description:

Enables or disables software breakpoints that have been set.

Format:

be <address> <nopde>

Table5.9 BREAKPOINT_ENABLE Command Parameters

Parameter Type Description
<address> Numerical value,  Breakpoint value set by numerical value or symbol
character string
<mode> Keyword Enables or disables breakpoints.
Set either of the following:
enable: Enables breakpoints.
disable: Disables breakpoints.
Examples:

To enable software breakpoints that have been set:

>be H 1002 enabl e (RET)

To disable software breakpoints that have been set:

>be H 1002 disabl e (RET)

Notes. 1. The parametersfor thiscommand vary with the product. For the specifications
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of each product, refer to the on-line help.

. Theitemsdisplayed with thiscommand vary with the product. For thedisplay
specifications of each product, refer to the on-line help.

RENESAS



529 DEVICE_TYPE: DE
Description:
Displays MCU type currently selected.

Format:

de

Table5.10 DEVICE_TYPE Command Parameter

Parameter Type

Description

None

Example:

To display the currently selected MCU:
>de (RET)

The display format is as follows:

>de
Current device = H8/ xxxx
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5210 GO_OPTION: GP

Description:

Sets or displays the emulation mode during user program execution.
Format:

ap
Displays emulation mode for user program execution.

gp <enm _opt>
<eml_opt> = eml_mode <eml_mode>

Sets emulation mode for user program execution.

Table5.11 GO_OPTION Command Parameter

Parameter Type Description

<eml_mode> Keyword Specifies the emulation mode.

Set either of the following:
normal: Normal execution

no_break: Makes software breakpoints and
hardware breakpoints temporarily invalid and
executes the user program.

Note: The parameters for this command vary with the product. For the specifications of each
product, refer to the on-line help.

Examples:

To display the currently set emulation mode for user program execution:
>gp (RET)

The display format is as follows:

>gp
Emul at or executi on node = Nor nal

To set the normal emulation mode for user program execution:
>gp em _node normal (RET)

Note: Theitemsdisplayed with thiscommand vary with the product. For the display
specifications of each product, refer to the on-line help.
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5211 REFRESH: RF

Description:

Updates the HDI memory information to the latest contents.

Format:

rf

Table5.12 REFRESH Command Parameter

Parameter Type Description

None

Example:

To update the HDI memory information:

>rf (RET)

RENESAS

115



5212 RESET: RE
Description:

Resets the H8/xxxx. The breakpoint settings are retained. After the reset, the registerswill bein
the same state as when power is supplied.

Format:

re

Table5.13 RESET Command Parameter

Parameter Type Description

None

Example:

To reset the H8/xxxx:

>re (RET)
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5213 STATUS: STS
Description:
Displays emulator status information.

Format:

sts

Table5.14 STATUS Command Parameter

Parameter Type Description

None

Example:
To display status information of the emulator:
>sts (RET)

The display format is as follows:

>sts

Emul at or St atus

Connected to: H8/ xxxx E10T Enul ator (E10T PC Card Driver)
CPU H8/ xxxx

Run st at us Br eak

Cause of |ast break BREAK KEY

Run time count 0000h00mM n00s000ms

Emul at or node Nor mal

Bi g endi an

Note: Theitemsdisplayed with thiscommand vary with the product. For the display
specifications of each product, refer to the on-line help.
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5214 STEP_INTERRUPT: Sl
Description:

Sets or displays the enable or disable status of interrupts during step execution. When interrupts
occur when they are disabled, execution stops at the top address of the interrupt routine.

Format:

Si

Displays the enable or disable status of interrupts during step execution.
si <node>

Sets the enable or disable status of interrupts during step execution.

Table5.15 STEP_INTERRUPT Command Parameter

Parameter Type Description

<mode> Keyword Enables or disables interrupts during step execution.

Set either of the following:
enable: Enables interrupts.
disable: Disables interrupts.

Example:
To enable interrupts during step execution:
>si enabl e (RET)
To display interrupt status during step execution:

>si (RET)
Emul ator step interrupt node = ENABLE
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5215 TRACE_DISPLAY: TD
Description:
Displays acquired trace information.

Format:

td

Table5.16 TRACE_DISPLAY Command Parameter

Parameter Type Description

None

Example:
To display acquired trace information:
>td (RET)

The display format is as follows:

>t d
| P TYPE ADDR MNEMONI C
- D XXXX BRANCH 00001010 JSR
- D XXXX BRANCH 00001200 JMP
(@ (b) (© (d)

(a) Instruction pointer (signed decimal)
(b) Type of branch source
BRANCH: Branch source
(c) Address of instruction word
(d) Instruction mnemonic
(e) Instruction operand

RENESAS

OPERAND
@RO
@R1

C)
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Section 6 H8/38024F E10T Emulator Specifications

6.1

Components of the Emulator

The H8/38024F E10T emulator supports the H8/38024F and H8/38004F (F-ZTAT only). Table

6.1 lists the components of the emulator.

Table6.1 Components of the Emulator (HS38024TCMO01H or HS38024T CI01H)

Classi-
fication Component Appearance Remarks
Hard-  Card emulator HS38024TCMO1H
ware HS38024TCMO1H (PCM(':IA: 14-pin type):
(Model: HSO005TCMO1H), Depth: 85.6 mm,
HS38024TCIOH or Width: 54.0 mm,
(Model: HSO005TCIOLH) Height: 5.0 mm,
Mass: 28.0 g
HS38024TCIO1H
(PCI: 14-pin type):
Depth: 122.0 mm,
Width: 96.0 mm,
Mass: 78.0 g
User system interface HS38024TCMO01H
cable m (PCMCIA: 14-pin type):
Length: 80.0 cm,
Mass: 46.0 g
HS38024TCI01H
(PCI: 14-pin type):
Length: 150.0 cm,
Mass: 90.0 g
Soft- H8/38024F E10T emulator HS38024TCMO1SR,
ware  setup program, @ HS38024TCMO1HJ,
H8/38024F E10T Emulator HS38024TCMO1HE,

User’'s Manual, and
Hitachi Debugging
Interface User’'s Manual

HS6400DIIW5SJ,
HS6400DIIW5SE
(provided on a CD-R)

RENESAS
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6.2 Pin Arrangement of the Connector

Figure 6.1 shows the pin arrangement of the connector.

Pin No. Signal
P33
Vss
N.C.
Vss
P35
Vss
P95
Vce
N.C.
Vss
P34
Vss
#RES *
Vss

Pin 1 mark

\ Connector
q [lo bk

nn

© |0 |N|jo g~ |lw N |-

Juny
o

0 00 0 04 14pin
0 0 0 0 04| 13 pin

=
[

Top view

g

Pin 1 mark

N
i

Note:
The symbol (#) means that the signal is active-low.

Figure6.1 Pin Arrangement of the Connector
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Figure 6.2 shows connection of the emulator.

Pulled up by 4.7 kQ or more

Vcc Vcec Vce ‘Vcc Vcce
Vce O—J
Pos O |' P95
P3a O l |' P34
P35 O ° |' P35
—— HB8/38024F
P33 O ® 1P33 | o
H8/38004F
Vce
*
User
» logic
#rRes O g #RES
Pulled up by 4.7 kQ or more
- O__77|T
A
User system *Open-collector output buffer

14-pin connector with
a 2.54-mm pitch

Figure6.2 Connection of the Emulator
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Notes: 1. P33to P35 areused by the emulator. Pull up and connect the emulator and M CU
pins.

H8/38024F or H8/38004F

User system
connector Vee
4.7 kQ
Pins 1,5,and 11 P33 to P35 pins

Figure 6.3 Connection of Emulator and MCU Pin

2. TheP95 signal isused for forced break control by the emulator. Connect the
emulator and MCU pinsdirectly.

H8/38024F or H8/38004F

User system
connector vee

4.7 kQ
Pin 7 P95 pin

Figure 6.4 Direct Connection of Emulator and P95 Pin

3. The#RESpinisused by the emulator. Createthefollowing circuit by connecting
thereset input from the emulator with an open-collector output buffer to accept
thereset control on theuser system:

Example of reset circuit

Vee H8/38024F or H8/38004F
User system
connector User logic {:; 4.7 kQ
Pin 13 #RES pin

*Open-collector
output buffer

Figure6.5 Example of Reset Circuit

4. Connect Vssand Vcc with the Vssand Vcc of the M CU, respectively.

5. Connect nothing with N.C.

6. Theinput voltage, Vcc, must be connected to the user system Vcc (power supply).
The amount of voltage per mitted to input to Vcc must be3.0V to 3.6 V.
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7. Figure6.6 showstheinterface circuit in theemulator. Usethisfigureasa
refer ence when determining the pull-up resistance value.

Emulator control circuit

User connector

Vce
8
HD74LV125A
10 kQ
vee % 0}
22 Q P33
WA 1
22 Q P34
e \/W‘ 11
10kQ
x3
HD74LV4066A
229 P35
5
22 Q P95
WA 7
22 Q #RES
° W 13

Note: The power of HD74LV125A is supplied from Vcc in the user connector.

Figure 6.6 Interface Circuit in the Emulator (Reference)
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6.3 Differ ences between the H8/38024F, H8/38004F, and the Emulator

1

When the emulator system isinitiated, it initializes the general registers and part of the control
registers as shown in table 6.2.

Table 6.2 Register Initial Valuesat Emulator Power-On

Register When Using H8/38024F or H8/38004F

PC Reset vector value in the vector address table
RO to R6 Undefined

R7 (SP) H'FF7E

CCR 1 for | mask, and others undefined

2. Low-Power Mode

During a user program break, the operating frequency is forced to be a system clock (¢) for
high-speed operation.

RES signal

The H8/38024F or H8/38004F RES signal isonly valid during user program execution started
with clicking the GO or STEP-type button. If thissignal isinput from the user system in
command input wait state, it is not sent to the H8/38024F or H8/38004F.

Note: Do not start user program execution or accessthe memory while control input signal

(RES) isbeinglow. A TIMEOUT error will occur.

System Control Register

In the emulator, the internal 1/0 registers can be accessed from the [1/O registers] window.
However, be careful when accessing the system control register. The emulator saves the
register value of the system control register at a break and returns the value when the user
program is executed. Since thisis done during a break, do not rewrite the system control
register in the [I/O Registers] window.

Memory Access during Emulation

If the memory contents are referenced or modified during emulation, realtime emulation
cannot be performed because the user program is temporarily halted.

The emulator communicates with the H8/38024F or H8/38004F by using the RES, P33 to P35,
and P95 pins. P33 to P35 and P95 pins cannot be used, except for the RES pins.
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7. The power consumed by the MCU can reach several mA. Thisis because the user power
supply drives one HD74LV 125A to make the communication signal level match the user-
system power-supply voltage. The power consumed rises little during user program
execution since the emulator does not perform communication; it rises more during a break.

8. Program areafor the emulator
Do not access H'2 to H'7, H'14 to H'15, or H'7000 to H'7FFF in the flash memory or H'F780
to H'FB7F of the internal RAM since the emulator program uses these areas. If the contents
of the program area for the emulator are changed, the emulator will not operate normally. In
this case, restart the emulator with the H8/xxxx E10T Emulator with download mode.

9. Theemulator uses atwo-word stack pointer for values stored on a user program break.
Therefore, the stack area must accept two-word addresses.

6.4 The H8/38024F E10T Emulator Functions

Notes: 1. Do not use an MCU that has been used for debugging.

2. If the flash memory is rewritten many times, and the emulator is left for afew days,
data may be lost due to retention problems.

3. If the flash memory is rewritten many times, the data will not be erased. If an error
message is displayed, exchange the MCU for a new one.

6.4.1 Emulator Driver Selection
Table 6.3 shows drivers which can be selected in the [E10T Driver Details] dialog box.

Table6.3 TypeNameand Driver

Type Name Driver
HS38024TCMO1H E10T PC Card Driver
HS38024TCIO1H E10T PCI Card Driver
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6.4.2 Har dwar e Break Functions

Hardware Break Conditions; Inthe H8/38024F E10T emulator, one break condition can be set
(Break Condition 1). Table 6.4 lists theitemsthat can be specified.

Table6.4 HardwareBreak Condition Specification Items

Iltems Description

Address bus condition Breaks when the MCU address bus value matches the
specified value.

Data bus condition Breaks when the MCU data bus value matches the specified
value. Byte or word can be specified as the access data
size.

Read or write condition Breaks in the read or write cycle.

Table 6.5 lists the combinations of conditions that can be set in the [Break condition 1] dialog
box.

Table 6.5 Conditions Set in [Break condition 1] Dialog Box

Condition

Address Bus Data Read or write
Dialog Box Condition Condition condition
[Break condition 1] @) O @)

Note: O: Can be set by checking the radio button in the dialog box.

Table 6.6 lists the combinations of conditions that can be set by the BREAKCONDITION_SET
command.

Table6.6 Conditions Set by BREAKCONDITION_SET Command

Condition

Address Bus Data Read or write

Condition Condition condition
Channel (<addropt> option) (<dataopt> option) (<r/wopt> option)
Break condition 1 O O O

Note: O: Can be set by the BREAKCONDITION_SET command.
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Notes on Setting the Break Condition:

1. When [Go to cursor], [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 software breakpoint
has been set is executed.

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

6.4.3 Notes on Setting the [Breakpoint] Dialog Box

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

2. 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 of addresses H'7000 to H'7FFF
» Aninstruction in which Break Condition 1 is satisfied

3. During step execution, a software breakpoint is disabled.

4. 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.

5. 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.

6. Settings of software breakpoint and Break Condition 1 areinvalid while the STEP OVER

function is being used.

6.4.4 Trace Function

The trace function in the H8/38024F E10T emulator uses the branch-instruction trace function
inthe MCU. It displays the branch-source address, the mnemonic, and operand. Realtime
trace acquisition is possible with up to four branch instructions displayed.
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6.4.5 Notes on HDI

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
O 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.

0 Step

Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. Inafor statement or a while 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 saving in the [Load Program], [Verify Memory],
[Save Memory], or [Trace] window because thiswill not allow correct saving to be performed.

4. Source Window at Program Change

When a program being displayed in the source window is changed and the source file and load
module are rel oaded, close and reopen the source window once. If the window is not closed
and reopened, the display will beillegal.

5. Watch
O 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 alocation area of the specified local variable does not exist, displays as follows.

Example: The variable nameis asc.
asc = ? - target error 2010 (XXXX)

0 Variable name specification

When a name other than a variable name, such as a symbol name or function name, is
specified, no datais displayed.
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Example: The function name is main.
main =

O Array display
When array elements exceed 1000, elements from after 2000 will not be displayed.

6. Memory Load Function
When [Load...] is selected from the [Memory] menu, the Memory Load function can be used
athough it takes time to download. It isrecommended that the File Load function ([Load
Program...] selected from the [File] menu) is used to load the S-typefile.

Note: The File Load function deletes the debugging information of the previously loaded
program. When other load modules are |oaded after the program to be debugged has been
loaded, use the following sequence: Link the program to be debugged with the Sdebug
option and save the debugging information in another file. Load the debugging
information file after all the load modul es have been loaded.

7. Line Assembly
O Input radix

Regardless of the Radix setting, the default for line assembly input isdecimal. Specify H’
or Ox asthe radix for a hexadecimal input.

8. Command Line Interface
0O Batchfile

To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the sleep 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

O Overwritefile

In Command Line Interface, afile having the same name as the output file is overwritten
without asking the user.

O File specification by commands

The current directory may be altered by file specifications in commands. Absolute paths
should be used to specify the filesin a command file so that the current directory alteration
is not affected.
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Example: FILE_LOAD C\HEW\\HDIS5\E10T\\38024FR\Tutorial
\Debug\TUTORIAL.ABS

9. Noteon Initiating HDI

When the emulator isinitiated by using another card emulator after it has been initiated by
using the PCI card emulator, delete the [TARGET] line from the C:\windows\HDI.INI file.

10. Usage with Another HDI
0 Automatic load of session files

Since the emulator cannot use another HDI, re-install this HDI whenever another HDI has
been previoudly installed is used.

If another HDI has been used, initiate this HDI with “Run” as follows without using the
session files.

<Directory path name in which HDI is installed>\hdi /n (RET)

/ninitiates the HDI without loading the recently used session files.

If thereis another session file in the different debug platform, the following error message
is displayed:

invalid target system <recently used debug pl atform nanme>

11. [Select Function] dialog box

ThisHDI does not support software breakpoint setting in the [Select Function] dialog box
(described in section 10, Selecting Functions, in the Hitachi Debugging Interface User's
Manual).

12. Memory Save During User Program Execution
Do not execute memory save verifying during user program execution.

13. Loading Motorola S-type files

ThisHDI does not support Motorola S-type files with only the CR code (H'0D) at the end of
each record. Load Motorola S-type files with the CR and LF codes (H'0ODOA) at the end of
each record.

14. [Memory] window
If the following memory contents are displayed, they will beincorrect.
Word access from address 2n + 1
Longword accessfrom address4n+1,4n+ 2, 0r 4n+ 3

15. Scrolling Window During User Program Execution

Do not scroll the [Memory] and [Disassembly] windows by dragging the scroll box during
user program execution. This generates many memory reads causing the user program to stop
execution until the memory reads have been completed.
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16. [I/O Registers] window

O Display and modification
Do not change valuesin the [1/O Registers] window because the emulator uses the address
break controller.

O Note that the E10T emulator does not support the display of the invalid module or bit
information in the [1/0 Registers] window (described in section 8, Displaying Variables, in
the Hitachi Debugging Interface User's Manual).

O Verify
In the [I/O Registers] window, the verify function of theinput value isinvalid.

17. Note on [Registers] Window Operation During Program Execution

Although adialog box is displayed in which the register contents can be changed by double-
clicking the [Registers] window, do not change the register contents during program
execution.

18. Note on Radix in the [Register] Dialog Box

The default input radix in the [Register] dialog box is hexadecimal irrespective of the Radix
display. When aradix other than a hexadecimal isinput, specify the prefix code such as B'.
After the value has been input in the [Register] dialog box, the Radix setting is changed to

hexadecimal. When the radix other than a hexadecimal is used as a default, reset the Radix

display.

19. Software Break

O Sessionfile
When the software breakpoint address set in the session fileis H'0, the breakpoint will not
be set. If the address set as the breakpoint is wrong, the error message is not output. The
breakpoint isregistered as DISABLE in the [Breakpoints] window.

O [Breakpoints] window
During user program execution, it isimpossible to jump from the breakpoint to the source
or address line in the [ Source] or [Disassembly] window by using [Go to Source] in the
popup menu displayed in the [Breakpoints] window.

O When the software 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.

O Breakpoint cancellation
When the contents of the software breakpoint address is modified during user program
execution, the following message is displayed when the user program stops.

BREAKPOINT ISDELETED A=XXXXXXXX
If the above message is displayed, cancel all software breakpoint settings with the [Delete
All] or [Disable] button in the [Breakpoints] window.

RENESAS 133



20. Number of Software Breakpoint and [Stop At] Settingsin the [Run...] Menu

The maximum number of software breakpoints and [Stop At] settings allowed in the [Run...]
menu is 255. Therefore, when 255 software breakpoints are set, specification by [Stop At] in
the [Run...] menu becomesinvalid. Use the software breakpoints and [Stop At] in the [Run...]
menu with 255 or lesstotal settings.

21. 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.

22. Note on Displaying COMMUNICATION TIMEOUT ERROR

If COMMUNICATION TIMEOUT ERROR is displayed, the emulator cannot communicate
with the MCU. Select [Initialize] from the [File] menu to initialize the emulator.

23. Note on Downloading Program

In the [Load Program] dialog box, which is opened when [Load Program...] is selected, the
verify function isinvalid. After downloading the program, perform verify in the [Verify S
Record File with Memory] dialog box, which is opened when [Verify] is selected from the
[Memory] menu.

24. Support of Double Float Format
In the following memory operations, the double float format is not supported:

O [Fill Memory] dialog box

O [Search Memory] dialog box

0 MEMORY_FILL command
The [Format] specification in the [Copy Memory] dialog box isignored. Memory is
copied in a byte unit.

0 Doublefloat display at little endian operation

25. Note on Continuous Step Execution

When the step is continuously executed by selecting [Step...] from the [Run] menu, do not use
the software breakpoint because this will cause the HDI to abnormally operate.

26. Note on Using the [Run program] Dialog Box
When [Run...] is selected from the [Run] menu to specify the stop address, there isthe
following note:

O 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.
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27. Functions not suported by the HDI
The following menu options or pop-up menu options are not supported:

[Memory->Test], [Memory->Compare], [View->Performance Analysis], [Memory-
>Configure Map], [Memory->Configure Overlay], and [ Trace] pop-up menu option (Find...,
Find Next, Filter..., Acquisition..., Halt, Restart, and Snapshot)
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