To our customers,

Old Company Name in Catalogs and Other Documents

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

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

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

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

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

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

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physica injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

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




To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMSs (flash memory, SRAMs €tc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand
names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, and
these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

RENESAS

RenesasTechnology Corp.



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'srights, originating in the use of any product data, diagrams, charts, programs, algorithms, 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 theinformation contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as atota 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 adevice
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 necessary 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 a license 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 regulations 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

1. 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 i
this document. Hitachi bears no responsibility for problems that may arise with third party’
rights, including intellectual property rights, in connection with use of the information
contained in this document.

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

3. 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 djrec
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclgar
power, combustion control, transportation, traffic, safety equipment or medical equipment f
life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitact
particularly for maximum rating, operating supply voltage range, heat radiation characterist
installation conditions and other characteristics. Hitachi bears no responsibility for failure c
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 Hitgchi
product does not cause bodily injury, fire or other consequential damage due to operation
the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this dogum
without written approval from Hitachi.

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







IMPORTANT INFORMATION
READ FIRST

e READ this user's manual before using this E6000 emulator.
» KEEP the user's manual handy for future reference.

Do not attempt to use the E6000 emulator until you fully understand its mechanism.

E6000 emulator:

Throughout this document, the term “E6000 emulator” shall be defined as the E6000 emulato
user system interface cable, PC interface board, and optional SIMM memory module produce
only by Hitachi, Ltd. excluding all subsidiary products.

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

Purpose of the E6000 emulator:

This E6000 emulator is a software and hardware development tool for systems employing the
Hitachi microcomputer H8/300H series (hereafter referred to as MCU). This E6000 emulator r
only be used for the above purpose.

Improvement Policy:

Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursues a
policy of continuing improvement in design, functions, performance, and safety of the E6000
emulator. Hitachi reserves the right to change, wholly or partially, the specifications, design,
user's manual, and other documentation at any time without notice.

Target User of the E6000 emulator:

This E6000 emulator 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
the E6000 emulator until you fully understand its mechanism.

It is highly recommended that first-time users be instructed by users that are well versed in th
operation of the E6000 emulator.

Rev. 2.0, 12/00, page | of V
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LIMITED WARRANTY

Hitachi warrants its E6000 emulators to be manufactured in accordance with
published specifications and free from defects in material and/or

workmanship. Hitachi, at its option, will repair or replace any E6000
emulators returned intact to the factory, transportation charges prepaid, whict
Hitachi, upon inspection, 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 Purchasey.
It is not transferable to anyone who subsequently purchases the emulator
product from you. Hitachi is not liable for any claim made by a third party or
made by you for a third party.

DISCLAIMER

HITACHI MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED,
ORAL OR WRITTEN, EXCEPT AS PROVIDED HEREIN, INCLUDING
WITHOUT LIMITATION THEREOF, WARRANTIES AS TO
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 E6000 EMULATOR, THE USE OF ANY E6000
EMULATOR, OR ITS DOCUMENTATION, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. EXCEPT AS EXPRESSLY
STATED OTHERWISE IN THIS WARRANTY, THIS E6000 EMULATOR
IS SOLD “AS IS ", AND YOU MUST ASSUME ALL RISK FOR THE USE
AND RESULTS OBTAINED FROM THE E6000 EMULATOR.

Rev. 2.0, 12/00, page Il of V
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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 yo
This warranty gives you specific legal rights, and you may have other rights which may vary fi
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 E6000
emulator without Hitachi's prior written consent or any problems caused by the user system.

All Rights Reserved:

This user's manual and E6000 emulator are copyrighted and all rights are reserved by Hitachi
part of this user's manual, all or part, may be reproduced or duplicated in any form, in hard-co
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 characteri
and performance of Hitachi's semiconductor products. Hitachi assumes no responsibility fc
any intellectual property claims or other problems that may result from applications based
the examples described herein.

2. No license is granted by implication or otherwise under any patents or other rights of any t
party or Hitachi.

Figures:
Some figures in this user's manual may show items different from your actual system.

Limited Anticipation of Danger:

Hitachi cannot anticipate every possible circumstance that might involve a potential hazard. T
warnings in this user's manual and on the E6000 emulator are therefore not all inclusive.
Therefore, you must use the E6000 emulator safely at your own risk.

Rev. 2.0, 12/00, page Il of V
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SAFETY PAGE
READ FIRST

» READ this user's manual before using this emulator product.

» KEEP the user's manual handy for future reference.

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

IA CAUTION l 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.

NOTE emphasizes essential information.

Rev. 2.0, 12/00, page IV of V
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AWARNING

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 E6000 emulator and user system
before connecting or disconnecting any CABLES or
PARTS.

3. Always before connecting any CABLES, make sure that
pin 1 on both sides are correctly aligned.

4. Supply power according to the power specifications and
do not apply an incorrect power voltage. Use only the
provided power cable.

Rev. 2.0, 12/00, page V of V
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About This Manual

This manual explains how to set up and use the E6000 Emulator for the H8/300H series
microcomputers. It is the Debugging Platform User’s Manual for all H8/300H series E6000
emulators. For detailed specifications on each E6000 emulator, refer to the supplementary
information supplied with the E6000 emulator.

Section 1, Introduction, gives a rapid introduction to the system’s facilities, including an overvi
of the main emulation features provided by the E6000 emulator and the Hitachi debugging
interface (HDI) software that provides access to them.

Section 2, Setting Up, describes how to set up the E6000 emulator and prepare it for use in
conjunction with the Hitachi Debugging Interface (HDI).

Section 3, Hardware, explains how to connect the E6000 emulator to an external user system

Section 4, Tutorial, then introduces each of the E6000 emulator’s main features by showing h
to load and debug a simple C program. The tutorial program is supplied on disk so that you ce
follow the steps on your own system to learn first-hand how it operates.

Assumptions

This manual assumes that you already have a working knowledge of the procedures for runnil
and using applications for MS-DOSnd Microsoft Windows' operating system.

Related Manuals

» Supplementary Information
» Hitachi Debugging Interface User’'s Manual
» User System Interface Cable User's Manual (HS3048ECH61HE, etc.)

» PC Interface Board User’'s Manual (the user’s manuals listed below are referred to in this
user’'s manual)

ISA Bus Interface Board User’s Manual (HS6000EIIO1HE)

PCI Bus Interface Board User’'s Manual (HS6000EICO1HE, HS6000EICO2HE)

PCMCIA Interface Card User’'s Manual (HS6000EIPO1HE)

Description Notes on Using LAN Adapter for EGO00/E8000 Emulator (HS6000ELNO1HE)
» Optional Memory Board User’s Manual

1-M SIMM Memory Module User’s Manual (HS6000EMS11HE)

4-M SIMM Memory Module User’'s Manual (HS6000EMS12HE)

Rev. 2.0, 12/00, page i of vi
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Conventions

This manual uses the following typographical conventions:

Style Used for

computer Text that you type in, or that appears on the screen.

parameter A label representing the actual value you should type as part of a command.
bold Names of menus, menu commands, buttons, dialog boxes, and windows that

appear on the screen.

Trademarks

Microsoft’, MS-DOS, Windows, Windows 95, Window$§ 98, Windows NT 4.0, and Window’s
2000 are registered trademarks of Microsoft Corporation in the United States and/or in other
countries.

IBM is a registered trademark of International Business Machines Corporation.

The operating environment in this manual is Micros@findows’ 98 for English version on the
IBM PC.

Rev. 2.0, 12/00, page ii of vi
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Section 1 Introduction

The E6000 emulator is an advanced realtime in-circuit emulator which allows programs to be
developed and debugged for the H8/300H series microcomputers.

The E6000 emulator can either be used without a user system, for developing and debugging
software, or connected via a user system interface cable to a user system, for debugging usel
hardware.

The E6000 emulator works with the Hitachi debugging interface (HDI), an application for
Microsoft’ Windows' operating system. This provides a powerful range of commands for
controlling the emulator hardware, with a choice of either fully interactive or automated
debugging.

1.1 Debugging Features

1.1.1 Breakpoints

The E6000 emulator provides a comprehensive range of alternative types of breakpoints, to g
you the maximum flexibility in debugging applications and user system hardware.

Hardware Break Conditions: Up to 12 break conditions can be defined using the event and
range channels in the complex event system (CES). For more information about the hardware
break conditions, see section 1.2, Complex Event System (CES).

Program Breakpoints (PC Breakpoints): Up to 256 program breakpoints can be defined. Thes
program breakpoints are set by replacing the user instruction by a BREAK instruction.

1.1.2 Trace

The E6000 emulator incorporates a powerful realtime trace facility which allows you to examir
MCU activity in detail. The realtime trace buffer holds up to 32768 bus cycles, and it is
continuously updated during execution. The buffer is configured as a rolling buffer, and trace
be stopped during execution and read back by the host computer without halting emulation.

The data stored in the trace buffer is displayed in both source program and assembly languag
ease of debugging.
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The buffer can be set up to store all bus cycles or just selected cycles. This is called trace
acquisition and uses the complex event system (CES) to select the parts of the program you ar
interested in; see section 1.2, Complex Event System (CES), for more information.

It is also possible to store all bus cycles and then just look at selected cycles. This is called trac
filtering.

1.1.3 Execution Time Measurements

The E6000 emulator allows you to measure the total execution time, or to measure the time of
execution between specified events in the complex event system. You can set the resolution o
timer to any of the following values:

20 ns, 125 ns, 250 ns, 500 ns, 1 us, 2 s, 4 ys, 8 ys, or 16 ps.

At 20 ns the maximum time that can be measured is about six hours, and at 16 us the maximul
time is about 200 days.

1.1.4 Performance Analysis

The E6000 emulator provides functions for measuring the performance of a program. The
performance of the specified program range can be displayed either as a histogram or in
percentage form. A timer resolution of 20 ns, 40 ns, or 160 ns can be selected. In addition, the
execution count of the specified program range can be measured (1 to 65535).

1.15 Bus Monitoring

The E6000 emulator incorporates a bus monitoring function that monitors and displays the

contents of the accessed area in HDI windows without stopping the program execution. Up to
eight blocks of 256 bytes can be monitored. In addition, the E6000 emulator can output trigger
signals to external probe 2 (EXT2) when specified addresses (four points max.) are accessed.

1.2 Complex Event System (CES)

In most practical debugging applications, the program or hardware errors that you are trying to
debug occur under a certain restricted set of circumstances. For example, a hardware error me
only occur after a specific area of memory has been accessed. Tracking down such problems
simple PC breakpoints can be very time consuming.

The E6000 emulator provides a very sophisticated system for giving a precise description of th
conditions you want to examine, called the complex event system. This allows you to define
events which depend on the state of a specified combination of the MCU signals.
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The complex event system provides a unified way of controlling the trace, break, and timing
functions of the E6000 emulator.

1.2.1 Event Channels

The event channels allow you to detect when a specified event has occurred. The event can
defined as a combination of one or more of the following:

» Address or address range

» Address outside range

» Data, with an optional mask

* Read or Write or either

* MCU access type (e.g., DMAC and instruction prefetch)

* MCU access area (e.g., on-chip ROM and on-chip RAM)

* A signal state on one or more of the four external probes

« A certain number of times that the event must be triggered
» Delay cycles after an event

Up to eight events can be combined into a sequence, in which each event is either activated ¢
deactivated by the occurrence of the previous event in the sequence. For example, you can ¢
break if an I/O register is written to after a specified area of RAM has been accessed.

1.2.2 Range Channels

The range channels can be set up to be triggered on a combination of one or more of the
following:

» Address or address range (inside the range)

» Data, with an optional mask

* Read or Write or either

* MCU access type (e.g., DMAC and instruction prefetch)

* MCU access area (e.g., on-chip ROM and on-chip RAM)
* A signal state on one or more of the four external probes
» Delay cycles after an event

The complex event system can be used to control the following functions of the E6000 emulat
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1.2.3 Breaks

You use breaks to interrupt program execution when a specified event, or sequence of events,
activated. For example, you can set up a break to halt execution when the program reads from
address, and then writes to another address. The break can also optionally be delayed by up tc
65535 bus cycles.

1.2.4 Timing

You can set up two events and then measure the execution time of the program between the
activation of the first event and second event.

1.3 Hardware Features

1.3.1 Memory

The E6000 emulator provides standard emulation memory as the substitute for on-chip ROM
memory and on-chip RAM memory. When a device type or device mode without an on-chip
ROM or on-chip RAM is selected, the standard emulation memory is disabled. When debuggin:
with only the E6000 emulator and the user program and data are stored in an external address
space, an optional SIMM memory module must be used. The optional SIMM memory modules
can be separately purchased.

The emulation memory can be mapped in 64-byte units to any number of separate memory blo
in the MCU address space. Each memory block can be specified us@ontiigure Map...

function as user (Target) or emulator (SIMM memory module) and, in each case, the access ce
specified as read-write, read-only, or guarded.

The definition of each type of memory is as follows:

Table 1.1  Memory Types

Memory Type Description

On chip Uses the MCU on-chip memory.

User Accesses the user system memory.

Emulator Accesses the E6000 emulator SIMM memory module.
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The contents of a specified block of memory can be displayed usiigthery ... function. The
contents of memory can be modified at any time, even during program execution and the restL
are immediately reflected in all other appropriate windows.

Note that modifying memory contents during program execution has the following time
requirements:

1. MCU on-chip ROM or RAM, or emulator SIMM memory module

The E6000 emulator modifies the memory contents by temporarily switching the memory b
to the emulator side without stopping the user program execution. For both memory read :
memory write accesses, the HDI stores a maximum of 256 bytes of memory contents in th
buffer. Therefore, the emulator uses the memory bus for up tas33® MHz, on-chip

ROM)

2. MCU on-chip I/O or user system memory
The E6000 emulator stops the user program execution, then modifies the memory conten

As stated above, a maximum of 256 bytes of memory contents are accessed. Therefore, t
user program stops for a maximum of 2 ms (25 MHz, emulation memory).

1.3.2 Clocks

The clock can be specified as E6000 emulator internal clock or target clock. The frequencies
can be specified as the emulation clock depend on the MCU. For details, refer to the
supplementary information supplied together with the emulator.

1.3.3 Probes

External probes 1 and 2 (EXT1 and EXT2) can be connected to the E6000 emulator, to make
of signals on the user system for break or trace. The signal for external probe 1 can be set as
condition for the event detection system depending on the low or high level. Since the signal
external probe 2 outputs high level when the trigger setting (1 to 4) condition is matched in the
monitor function, the signal can be used for the trigger condition for such as an oscilloscope.
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1.34 Environment Conditions

Observe the conditions listed in table 1.2 when using the E6000 emulator.

Table 1.2  Environment Conditions

Item Specifications
Temperature Operating: +10 to +35°C
Storage: —-10 to +50°C
Humidity Operating: 35 to 80% RH; no condensation

Storage: 35 to 80% RH; no condensation

Ambient gases

No corrosive gases

DC input power

Voltage: 5V +5%

Power consumption: 6 A max.

User system voltage (UVcc)

Depends on the target MCU within the range 2.7 Vto 5.5V

AC input power

Voltage: 100 to 240VAC

Frequency: 50/60 Hz

Power consumption: 61 to 70VA

1.35 Emulator External Dimensions and Mass

Dimensions: 21% 170x 54 mm

Mass: 1,000 g
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Section 2 Setting Up

This section explains how to:

» Set up the PC interface board (HS6000EII0O1H separately purchased).
» Set up the E6000 emulator.
» Install the HDI software and use it to check correct operation of the entire system.

To use another interface board, such as a PC card (PCMCIA), refer to the user's manual for tt
interface board.

The E6000 emulator communicates with the HDI through the PC interface board, and therefor
the PC interface board must be inserted into the host computer.

The PC interface board is a memory mapped board, and before inserting it you first need to
reserve a block of memory addresses for use by the board. This ensures that other programs
inadvertently use the PC interface hardware.

The allocated memory area must not overlap memory already allocated to other board. If
attempted, the PC interface board and the E6000 emulator product will not operate correctly. ,
shipment, the memory area of PC interface board is allocated to the address range from H'DO
to H'D3FFF.

When using MicrosoftWindows 95 or Microsoft Windows' 98 operating system, refer to
section 2.2, Setting Up the PC Interface Board on Wint®&r Window$ 98. When using
Microsoft’ Windows NT operating system, refer to section 2.3, Setting Up the PC Interface
Board on Windows NT4.0.

Note: The PC interface board is not supported in Wind@080.

2.1 Package Contents
The E6000 emulator is supplied in a package containing the following components.

» E6000 emulator

* 5V and 6A E6000 emulator power supply (AC adapter)
* CD-R(HDI, User's Manual)

» External probes 1

» External probes 2

» Hitachi Debugging Interface for EG000 Setup Guide

Before proceeding you should check that you have all the items listed above, and contact you
supplier if any are missing.
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2.2 Setting Up the PC Interface Board on Window’s95 or Windows’ 98

221 Setting Up the PC Interface Board

+ Start Window$ 95 or Window$ 98.
» Click theMy Computer icon with the right mouse button and seleobperties from the pop-
up menu.

The System Propertiesdialog box will be displayed.

» Double-click theComputer icon in theDevice Managerpanel to open thEomputer
Properties dialog box.

* Click theMemory in theView Resourceganel to display the memory resources.

Computer Properties

[ 7] %]

Wiew Resources | Reserve Resources I

" Interupt fequest [IRQ) €
" Inputfoutput [1/0) (olF

Diirect memory access [DRa)

Setting

| Hardware using the setting

W 00000000 - D009FFFF
- O00&FFFF
- O00B7FFF
- O0OBFFFF
/= 0OOCO000 - 000CFFFF
= 00000000 - 000D3FFF
W 000E 0000 - D0C3FFFF
= OFE 0000 - OOFFFFFF

Unarailable for uze by devices.
Super VGA

Unarwailable for use by devices.
Super VGA

Unavailable for uze by devices.
Unarailable for uze by devices.
Unarailable for uze by devices.
Unavailable for uze by devices.

o]

Cancel |

Figure 2.1 Computer Properties Dialog Box (Before Setting)

A memory area that is not listed in the dialog box can be assigned to the PC interface board.
Table 2.1 lists the address ranges that can be set by the switch on the rear panel of the PC inte
board. Select one of the address ranges that is not listedGotimguter Properties dialog box.

For example, if you select the range H'D8000 to H'DBFFF, the corresponding switch number w
be 6.

Rev. 2.0, 12/00, page 8 of 66
RENESAS



Table 2.1  Address Map of PC Interface Board and Memory Switch Setting

Address Range

Switch Setting

From H'C0000 to H'C3FFF

0

From H'C4000 to H'C7FFF

From H'C8000 to H'CBFFF

From H'CCO000 to H'CFFFF

From H'D0000 to H'D3FFF (at shipment)

From H'D4000 to H'D7FFF

From H'D8000 to H'DBFFF

From H'DCO000 to H'DFFFF

From H'EO0QO to H'E3FFF

From H'E4000 to H'E7FFF

From H'E8000 to H'EBFFF

From H'ECO000 to H'EFFFF

W > OO0 N OO W|N|PF

Define the memory area so that Wind6@$ or Windows 98 does not use the area as follows:

« Click Memory in theReserve Resourcepanel and clicliAdd.

TheEdit Resource Settingdialog box will be displayed.

Edit Rezource Setting

Enter the beqinhing and ending values of
the memony range you would lilae ta rescree,

Start walue: |02000 2
Endvalus: [DBFFF =

]

L

=

Cancel |

Figure 2.2 Edit Resource Setting Dialog Box

» Enter the memory area addresseStart value andEnd value.
» Shut down the host computer (do not restart it) and turn off the power switch.

* Using a small screwdriver, rotate the switch in the rear panel of the PC interface board so
the arrow points to the number corresponding to the memory area you have selected.

* Remove the cover from the host computer and install the PC interface board in a spare 1S/

slot.
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* Replace the host computer cover.

* Connect the PC interface cable between the PC interface board and the PC IF connector or

E6000 emulator. Press each plug firmly until it clicks into position.
» Switch on the host computer.

» Open theComputer Properties dialog box and check that the memory area you have selecte

is listed as System Reserved.

Computer Properties EHE
Wiew Resources | Reserve Resources I

¢ Intermupt fequest (IRQ) ¢ Direct memory access [DMA)
© Inpulfaulpul [140) [ Mu |_\x

Setting | Hardweare uzing the getting -
W] 0000000 - O009FFFF Unavailable for use by devices.

@ 00040000 - A00AFFFF - Super WiEA

B8] O00E 0000 - O00B 7FFF - Unavailable for use by devices.

@ O00B2000 - Q0OBFFFF - Super WiGA

(98 Q00CO000 - O00C7FFF Unavailable for use by devices.

W] 0000000 - DO0DFFFF - Unavailable for use by devices.

I3} 00002000 - DOODEFFF System Feserved —
) O00E 0000 - OOC3FFFF - Unavailable for use by devices. LI

Ok I Cancel |

Figure 2.3 Computer Properties Dialog Box (After Setting)

2.2.2 Modifying the CONFIG.SYS File

Prevent the memory area for the PC interface board being accessed by another program as
follows:

* SelectRun from theStart menu.
* TypeSYSEDIT and clickOK.

WhenEMM386.EXEis used in th€ONFIG.SYSfile, the CONFIG.SYSfile must be modified.
If the CONFIG.SYSfile is not used, or IEMM386.EXEis not used even when the
CONFIG.SYSfile is used, go to Section 2.2.3, Modifying the SYSTEM.INI File.

* Locate the line in th€ONFIG.SYSfile that reads:

DEVICE=C:\WINDOWS\EMM386.EXE
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Change the line so that it reads as shown below.
DEVICE=C:\WINDOWS\EMM386.EXE X=aaaa—bbbb

Here,aaaa is the upper four digits @tart value andbbbb is the upper four digits dnd
value. For example, for the switch set to 6, you would set the line to read:

DEVICE=C:\WINDOWS\EMM386.EXE X=D800-DBFF

Save theCONFIG.SYSfile.

2.2.3 Modifying the SYSTEM.INI File

Add the following line to th¢386enh] section in the&aYSTEM.INI file:
EMMExclude= aaaa- bbbb

Here,aaaa is the upper four digits @tart value andbbbb is the upper four digits dnd
value. For example, for the switch set to 6, you would set the line to read:

EMMExclude = D800-DBFF

Save theSsYSTEM.INI file and exit theSYSEDIT.
Restart the host computer.

This ensures that WindoWsvill not use this block of memory. You are ready to connect up

the E6000 emulator and run the HDI to check communication to it.

2.3 Setting Up the PC Interface Board on Windows NT4.0

The PC interface board uses the ISA bus slot, and therefore the host computer must have a ¢

ISA bus slot.

This section describes the general procedure for installing the PC interface board in the host

computer. For details, refer to the manual of your host computer.

Starting Windows NT*:

ExecuteStart/Programs/Administrative Tools (Common)/Windows NT Diagnostics

Click theMemory button in theResourcetab and, in the following form, make a note of the

upper memory areas that have already been used.
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# Start End # Start End i Start =nd
0 4 8
1 5 9
2 6 A
3 7 B
+ Shut down Windows NT
Starting the Host Computer in Setup Mode:
For details on the setup mode, refer to the manual of your host computer.
» Check the upper memory areas that have already been used.
# Start End # Start End i Start End
0 4 8
1 5 9
2 6 A
3 7 B

The memory areas being used should be the same as those checked for WintiabsvisT

» Define the memory area for the PC interface board. Select one of the memory areas that
correspond to the following PC interface board switch settings, and no other devices can

access the selected memory area.

# Start End # Start End i Start End

0 H'C0000 H'C3FFF | 4* H'D0000 H'D3FFF | 8 H'E0000 H'E3FFF

1 H'C4000 H'C7FFF | 5 H'D4000 H'D7FFF | 9 H'E4000 H'E7FFF

2 H'C8000 H'CBFFF | 6 H'D8000 H'DBFFF | A H'E8000 H'EBFFF

3 H'CC000 H'CFFFF | 7 H'DC000 H'DFFFF | B H'ECO000 H'EFFFF
Note: * 4 isthe setting at shipment.
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If the Intel P&P BIOS disk is supplied with the host computer, define the memory area as
follows:

« Start the host computer with the Intel P&P BIOS disk.

* Check the upper memory areas that have already been useWjemitBystem Resources
¢ Add Unlisted Card with Configure/Add Card/Others....

¢ Click No in the dialog box displayed because there is no .CFG file.

* Move to theMemory [hex] list box in theConfigure Unlisted Card dialog box.

* Click theAdd Memory... button to display th&pecify Memory dialog box.

« Enter a memory area range that is not used by any other device and that corresponds to one of thg P(
interface board switch settings.

» Save the file.
» Exit the current setup program.
» Shut down the host computer (do not restart it) and turn off the power switch.

» Using a small screwdriver, rotate the switch in the rear panel of the PC interface board so 1
the arrow points to the number corresponding to the memory area you have selected.

* Remove the cover from the host computer and install the PC interface board in a spare IS;
slot.

» Replace the host computer cover.

» Connect the PC interface cable between the PC interface board and the PC IF connector ¢
E6000 emulator. Press each plug firmly until it clicks into position.

» Switch on the host computer.

2.4 Installing the HDI

To install the HDI, refer to Hitachi Debugging Interface for E6000 Setup Guide.
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2.5 Troubleshooting

251 Faulty Connection

If the following message box appears during initialization, the PC interface board was not able
detect the E6000 emulator.

EG0D00 Platform ]

& Drriver Emor: Emulator is switched off ar not connected

Unable to restore previous configuration for
EBOO0 [54 Driver. Wwill attempt to set default values instead.

Figure 2.4 Faulty Connection Message
This indicates:

» Power supply not connected to the E6000 emulator, or the emulator not switched on. Checl
the power LED on the E6000 emulator.

* The PC interface cable is not correctly connected between the PC interface board and the
E6000 emulator.

252 Communication Problems

The following message box indicates that the HDI was not able to set up the E6000 emulator
correctly:

EG000 Platform

& Drriver Error: Cannot locate 154 interface card

Unable to restore previous configuration for
EBOOD 1S4 Driver. ‘will attempt to zet default values inztead.

Figure 2.5 Communication Problem Message
This indicates:

* The memory area reserved in the CONFIG.SYS file does not match the interface switch set
on the rear panel of the PC interface board.

* The selected area of memory is in use by another application.

Rev. 2.0, 12/00, page 14 of 66
RENESAS



Section 3 Hardware

This section explains how to connect the E6000 emulator to a user system.

3.1 Connecting to the User System
To connect the E6000 emulator to a user system, proceed as follows:

» Connect the user system interface cable head to the user system.
* Plug the cable body into the E6000 emulator.
* Plug the cable body into the cable head.

For details of these steps, refer to the User System Interface Cable User's Manual.

Figure 3.1 gives details of the connectors provided on the E6000 emulator.

 —1  —
PC interface
EBO000 -—cable
connector
User system
interface cable
connector
-— Power connector
Ex i
ternal probe p«— On/off switch
connectors
| — | —
Case screw Case screw

Figure 3.1 E6000 Emulator Connectors
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3.1.1 Example of Connecting the User System Interface Cable Head to the User System

Screw (x4)

VAN

] User system interface
cable head

L

Figure 3.2 Example of Connecting User System Interface Cable Head to User System

» Ensure that all power is off to the E6000 emulator, user hardware, and associated equipme
» Insert the cable head into the socket on the user system hardware.

Depending upon the package, it may be possible to orientate this cable head in any position on
socket, so care should be taken to correctly identify pin 1 on the E6000 emulator and socket wi
installing.

» Screw the cable head to the socket with the screws provided. Progressively tighten the scre
in the sequence shown in figure 3.3 until all are ‘finger tight'.

ORI O

X

@ @

Figure 3.3 Sequence of Screw Tightening

Note: Be careful not to over-tighten the screws as this may result in contact failure on the use
system hardware or damage the cable head. Where provided, use the ‘solder lugs’ on tl
QFP socket to provide extra strength to the E6000 emulator/user system connection.
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3.1.2 Plugging the User System Interface Cable Body into the E6000 Emulator

Plug the cable body into the E6000 emulator, taking care to insert it straight, and push it firmly
into place.

Cable body

Cable head

/

P ———
EXT1

User system interface cable

Figure 3.4 Plugging User System Interface Cable Body to E6000 Emulator

3.1.3 Plugging the User System Interface Cable Body into the Cable Head

Plug the cable body into the cable head on the user system hardware.
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3.2 Power Supply

3.2.1 AC Adapter

The AC adapter supplied with the E6000 emulator must be used at all times.

3.2.2 Polarity

Figure 3.5 shows the polarity of the power-supply plug.

5V (Outside)

N

GND(Inside)

Figure 3.5 Polarity of Power Supply Plug

3.2.3 Power Supply Monitor Circuit

The E6000 emulator incorporates a power supply monitor circuit which only lights the red LED
when a voltage higher than 4.75 V is supplied. If this LED does not light, you should check the
E6000 emulator voltage level. An input voltage less than 4.75 V could indicate that enough
current cannot be supplied to the E6000 emulator.

Note: Use the provided AC adapter for the E6000 emulator.

Rev. 2.0, 12/00, page 18 of 66
RENESAS



3.3 SIMM Memory Module

E6000 emulator optional SIMM memory modules are available which provide emulation memc
for user code without needing a user system. The optional SIMM memory modules are availal
in different memory size, but all are partitioned into four equal banks. These banks can be
relocated on page boundaries anywhere in the user area.

3.3.1 Optional SIMM Memory Module Configuration

The configuration of the optional SIMM memory module is controlled by the mapping RAM.
Opening theMemory sheet of thé&ystem Statusvindow allows you to check which optional
SIMM memory module, if any, is installed and also allows the four banks to be relocated to the
required addresses from thleemory Mapping dialog box.

34 Hardware Interface

All signals are directly connected to the MCU in the E6000 emulator with no buffering with the
exception of those listed in the Supplementary Information:

34.1 Signal Protection on the E6000 Emulator

All signals are over/under voltage protected by use of diode arrays. The only exceptions being
AV . and Vref,

All ports have pull-up resistors except for analog port.

All'V . pins on the cable head assembly are connected together (with the exception qf.the AV
pin), and are then monitored by the E6000 emulator to detect powered user system hardware
presence.

3.4.2 User System Interface Circuits

The interface circuit between the MCU in the E6000 emulator and the user system has a sign
delay of about 8 ns due to the user system interface cable and it includes pull-up resistors.

Therefore, high-impedance signals will be pulled up to the high level. When connecting the E€
emulator to a user system, adjust the user system hardware to compensate for propagation d

The following diagrams show the equivalent circuit examples of the interface signals. The
interface circuits depend on the MCU type. For details, refer to the supplementary informatior
supplied together with the E6000 emulator.
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General Ports:

Vcc

MCU

47 kQ
47 Q
dAA%

O User system
interface cable

-

Figure 3.6 User System Interface Circuit for General Ports

Mode Pins (MD2, MD1, and MDQ), WAIT, NMI, and STBY: The WAIT and NMI signals are
input to the MCU through the emulator control circuit. The rising/falling time of these signals
must be 8 ns/V or less. The STBY signal and mode pins are only monitored. The CPU mode

depends on the HDI settings.

Vce
47 kQ
Emulator 47 Q
control M\ O User system
circuit interface cable

3

Figure 3.7 User System Interface Circuit for MD2, MD1, MDO, WAIT, NMI, and STBY

RES:

Vcc

Emulator
control
circuit

O User system

47 kQ
74HC14 47 Q
. vy

interface cable

z

Figure 3.8 User System Interface Circuit for RES

Rev. 2.0, 12/00, page 20 of 66

RENESAS




Analog Port Control Signals:

47 Q
MCU }——a—0 Analog User system
1/0 port interface cable
O AVcc
. User system
MCU 1 = 1 O vref interface cable
27 kQ
AVss
0.022 pF 0.022 F

Figure 3.9 User System Interface Circuit for Analog Port Control Signals

IRQO-IRQ7: The IRQO to IRQ7 signals are input to the MCU and also to the trace acquiring
circuit. Therefore, the rising and falling time of these signals must be 8 ns/V or shorter.

Vcce
47 kQ % !
47 Q
MCU & MN User system
interface cable
|
|
Vce |
47 kQ | User system
Trace Emulator % % 47 Q | interface cable
buffer <=— control . YWV O connected by
circuit é cable head

Figure 3.10 IRQG-IRQ7 User System Interface Circuit

3.4.3 Clock Oscillator

The oscillator circuit has been implemented on the user system interface cable head. For det
on the oscillator circuit, refer to the user's manual for each user system interface cable.
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3.4.4 External Probe 1 (EXT1)/Trigger Output

An 8-pin connector, marked EXT1 (on the right under the user system interface cable connectc
on the E6000 emulator case accommodates four external probe inputs and two trigger outputs.

pin assignment of this connector is shown in figure 3.11.

OO0O0OO0OOO0 | exm

1T 11
! 5 1 1 onof onof
Tuvcc Tsv
Probe Trigger output

Figure 3.11 Connector for External Probe 1

The interface circuit for the external probe 1 is shown in figure 3.12.

Vce
T
HD151015 * MN O External probes 1-4
22 Q

Figure 3.12 Interface Circuit for External Probe 1

The trigger output is controlled by event channel 8 and is an active low signal. The trigger outp
is available as either T5V (within the range from 2.5 V to 5 V; does not depend on the user V

level) or TUV, (the user \ level).
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3.45 External Probe 2 (EXT2)/Trigger Output

A 6-pin connector, marked EXT2 (on the left under the user system interface cable connector
the E6000 emulator case accommodates four trigger outputs. The pin assignment of this conr
is shown in figure 3.13.

5 6
GND

OOOOOO0 |exr
[
T T

Trigger output

Figure 3.13 Connector for External Probe 2

The trigger output is an active high signal which is output during the read or write cycles when
trigger trace condition (1 to 4) of the bus monitor function is satisfied. The trigger output is
available as user Ylevel.

3.4.6 Voltage Follower Circuit

CAUTION

1. Do not connect the user system interface cable to the E6000 emulator without user system
connection.

2. Turn on the user system before starting up the E6000 emulator.

A voltage follower circuit is implemented on the E6000 emulator which allows the user system
voltage level from the user system to be monitored. This monitored voltage level is automatice
supplied to the logic on the E6000 emulator and is derived from the E6000 emulator power su
unit. This means that no power is taken from the user system board.

If no user system interface cable is connected to the E6000 emulator, the E6000 emulator will
operate at a specified voltage and all clock frequencies will be available to the user. If the use
system interface cable is attached, the E6000 emulator will match the voltage supplied to the
target in all cases; i.e. even when the useis/below the operating voltage for the MCU. You
must be careful not to select an invalid clock frequency. When the E6000 emulator is connect
the user system and the user system is turned off, the voltage follower circuit output voltage le
is 0 V. In this case, the E6000 emulator will not operate correctly.
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You can set a user.Ythreshold in the range Vcc max. — 0 V by using the E6000 emulator
configuration dialog box. If the user,Mdrops below this threshold, thiser System Voltagen
thePlatform sheet of th&ystem Statusvindow will displayDown, otherwiseOKis displayed.

3.3V

User Vcc level

ov
User Vcc OK
threshold

Down

3.3V
E6000
Vcc level

oV

User system
interface cable
removed

Figure 3.14 Voltage Level Monitoring (Example for Vcc = 3.3 V)
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35 Differences between MCU and E6000 Emulator

When the E6000 emulator is initialized or the system is reset, there are some differences in th
initial values in some of the general registers between the MCU and E6000 emulator as show
table 3.1.

Table 3.1 Initial Value Differences between MCU and E6000 Emulator

Status Register E6000 Emulator MCU
Power-on PC Reset vector value Reset vector value
ERO to ER6  Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The I mask is set to 1 and the The I mask is set to 1 and the
other bits are undefined other bits are undefined
Reset command PC Reset vector value Reset vector value
ERO to ER6  Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The I mask is set to 1 and the The I mask is set to 1 and the
other bits are undefined other bits are undefined

Please refer to the supplied supplementary information for details of the protection circuit usec
the 1/0 ports of the E6000 emulator.

351 A/D Converter and D/A Converter

Due to the use of a user system interface cable, there is a slight degradation in the A/D and D
conversion than that quoted in the Hardware Manual for the MCU being emulated.
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Section 4 Tutorial

The following describes a sample debugging session, designed to introduce the main features
the E6000 emulator used in conjunction with the Hitachi debugging interface (HDI) software.

The tutorial is designed to run in the E6000 emulator’s resident memory so that it can be usec
without connecting the E6000 emulator to a user system.

The tutorial assumes that the H8/3052 E6000 is used. When using another type of E6000
emulator, change the file and directory names to your target ones.

4.1 Introduction
The tutorial is based on a simple C program.
Before reading this chapter:

» Set up the E6000 emulator from the HDI software. See section 2, Setting Up. You do not r
to connect the E6000 emulator to a user system to use this tutorial.

» Make sure you are familiar with the architecture and instruction set of the MCU. For more
information, refer to the Hardware Manual and Programming Manual for the target MCU.

The tutorial program arranges ten random data in ascending/descending order. The source
program Sort.C ), and the object file in the ELF/DWARF2 formaiutorial.abs ) are
provided in the HDI installation disk.
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4.2 Starting HDI
To start the HDI:

» Select Hitachi Debugging Interface from HDI for EG000 H8_ 3052 of the Start menu.

= I E6I

» Internet Explorer
StartUp

v B MS-D0S Prampt
@ “wiindows Erplorer

| B
& Log Off Administrator...
-

Shut Dawr...

Figure 4.1 HDI Start Menu

4.2.1 Selecting the Target Platform

The HDI has extended functions for supporting multiple target platforms, and if your system is ¢
up for more than one platform you will first be prompted to choose the target platform.

Select Session

% Lreate a new ssssion on oK. I
[E6000 H8/3052F Emulater =l i
Al |

€ Previous session file:

I j Browse. .

Figure 4.2 Select Platform Dialog Box
» For this tutorial selede6000 H8/3052F Emulator and clickOK to continue.

Note that you can change the target platform at any time by chdésimgession..from the
File menu.
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When the emulator has been successfully set upitaehi Debugging Interface window will

be displayed, with the messagak up

in the status bar.

B Htachi Debougging faterfzce - Tutorial - EGD00 H8/3052F Emulator - [Sort.c]
Wenu bar — T Ele Edt View Bun Memory Setup Window Help ;Iilﬁl|
Toolbe 0 M BB [F o8y FHRH-BPE0D |24 o
elp buttan
FENEs SED = RES (M08 2 FA | ’
—| Line |Address |BP |LabEJ. |SUurcE :I
& = 00001016 _main voild maini(void)
& ) oooo10l1a H
10 int 1i:
& 11 long a[i10], 3-
ﬁx 1z wolatile long min, max;
ng 13
14 oooo101c forf(i =0 ; 1 < 10 ; i++)14
L= 15 0000101e j = rand():
= |1 00001026 if (3 < 0)¢
n |17 00001028 3= -3
s i
Prograrn [ | 15 ooooioza alil = 3:
winclow T z0 ¥
21 00001040 sort (a);
=l zz 00001044 min = a[0];
% 23 0000104e wax = a[2];
== k] 0000105a win = 0O
25 00001062 wax = 0
EJ 26 00001068 change (&) :
- |zv 000010 6e min = a[9];
28 0000107a wax = a[0];
29 oooo1084 H
3o
31 0000108a _sort void sort(long *a)
3z 0oo0108e 1
33 long ©; LI
Status bar —For Help, press F1 [ [ [NUM A

Figure 4.3 Hitachi Debugging Interface Window

For the key features of HDI, see Hitachi Debugging Interface User’'s Manual. For the functions
specialized for the E6000 emulator, refer to the on-line help.

Menu Bar: Gives you access to the HDI commands for setting up the E6000 emulator and us
the HDI debugging functions.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used menu comme

Program Window: Displays the source of the program being debugged.

Status Bar: Displays the status of the E6000 emulator. For example, progress information abc
downloads, snapshots of address bus in run mode.

Help Button: Activates context sensitive help about any feature of the HDI user interface.
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4.3 Setting up the E6000 Emulator

Before downloading a program to the E6000 emulator, you first need to set up the target MCU
conditions. The following items need to be configured:

* The device type

* The operating mode
» The clock source

* The user signals

* The memory map

The following sections describe how to set up the E6000 emulator as appropriate for the tutorie
program.

4.3.1 Configuring the Platform
To set up the target configuration:

» ChooseConfigure Platform... from theSetupmenu to set up the conditions for the selected
platform.

» The following dialog box will be displayed:

EGOD0 HB/3052F Configuration Properties

General |

Uzer Signals

; - IV User Reset enable
Made: IB [advanced mode, 16Mbyte. on-chip H[j ¥ User NM| enable

Device:

™ Sinale chip mode 1= Usern Standbyienatle
Clack: I‘ISMHz j V¥ User Bus Reguest enable
Timer Resolution: I 125ns j

W Enable read and write or the fly

W Break on access emor

[T Enable intemal ROM area wiite

I Gibf et T2 Enable upper A

¥ arrwhern dovwnlading to disatled ippen BEH

FlashtdemonyEontrol: I vl

WCC
lrf:goltagefollower OB O3y ‘

UserVCE Threshold = 3.00v 4] _ |
‘ Driver:  Emulator 154 Driver Change... | ‘
QK I Cancel | Apply | Help

Figure 4.4 Configuration Dialog Box
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» Set up the options as shown in table 4.1.

Table 4.1  Configuration Options

Option Value (Depending on Evaluation Chip)

Device H8/3052F

Mode 6 (16-byte expansion mode with on-chip ROM enabled)
Clock 18 MHz

Timer resolution 125 ns

All other options Default

» Click OK to change the target MCU settings.

4.3.2 Mapping the Memory

After you have selected the device and mode irCibrefiguration Dialog Box, the HDI
automatically maps the E6000 emulator memory for the device and mode you have selected.

» To display the current memory mapping, choGsafigure Map... from theMemory menu,
or click theMemory Map button in the toolbar.

TheMemory Mapping dialog box shown in figure 4.5 is displayed.

Memory Mapping

4.

Tupe:
PP Cloge
|Memory ﬂ

Add..
From To Happing —

ooooooon 0007EFERE On Chip Read—or
00080000 OOFFDE3F User Guarded
O0FFDF40 O00FFFEFF On Chip Read-—wm
O0FFFFO0 OO0FFFF3F User Guarded
O0FFFF40 O00FFFFFF On Chip Read-wm

Reszet

i

Figure 4.5 Memory Mapping Dialog Box
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Table 4.2 lists the three memory types available in the E6000 emulator.

Table 4.2  Memory Types

Memory Type Description

On-chip Accesses the MCU on-chip memory.

User Accesses the memory on the user system hardware.
Emulator Accesses the optional SIMM memory module.

Table 4.3 lists the three access types.

Table 4.3  Access Types

Access Type Description
Read-write RAM

Read-only ROM

Guarded No access allowed

For this tutorial, we can use the default mapping, but you can edit the mapping as follows:

* To change the map setting, click tadit button after selecting the target mapping line, or
simply double-click that line.

Here, double-click th©n Chip Read-only in theMemory Mapping dialog box.

The Edit Memory Mapping dialog box is displayed.

Edit Memory Mapping E3

Memom Mapping

FErarm:
To [H'D007FFFF
Setting: I On Chip Fead-only ﬂ

QK I Cancel | Help |

Figure 4.6 Edit Memory Mapping Dialog Box

* Click OK to close the dialog box.
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» To display the device map information, sel8tatusfrom theView menu or click thé&tatus
button in the toolbar to open tlBystem Statusvindow, and select thidemory sheet. The
device map information is then displayed as follows:

Ho SIMM
Lam Bases:
not
not
not
not

woR O

Loaded Mewory Areas None

System Status =] E3 I
Icem Status

Target Device Conficquration O00000000-0007FFFF Internal ROM
OOFFDF10-00FFFFOF Internal DAM
OOFFFF1C-00FFFFFF Internal IO

System Memory Resources SIMM Module:
ficted

used
used
used
used

mession 4 Platform » Memory 4 Events

Figure 4.7 System Status Window (Memory Sheet)

Note: The memory map differs from the target MCU and the mode selected.

4.4 Downloading the Tutorial Program

After the E6000 emulator is set up, you can download the object program you want to debug.

4.4.1 Loading the Object File

First load the ELF/DWARF2-format object file, as follows:

» Choosd.oad Program...from theFile menu, or click théoad Program button in the

toolbar. The Load Program dialog box is then displayed.

RENESAS
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» Click theBrowse...button, select th&utorial.abs file in theTutorial directory from the
Opendialog box, and click th®pen button. Thd.oad Program dialog box is displayed.
Click the Open button to start to download the file.

Open HE
Look jn: Ia Tutarial j gl =

File: name: |Tutorial.abs Open I
Files of type | ELF/D'WARF Files [%.abs) =l Cancel |
A

Figure 4.8 Open Dialog Box (Object File Selection)

When the file has been loaded, the dialog box shown in figure 4.9 displays information about th
memory areas that have been filled with the program code.

HDI

tadule name: C:\hewhHdiIBYEBO004 305245 T utarial\T utorial abs
Areas loaded:
00000000 - 00000003
00001000 - 00001209

Figure 4.9 HDI Dialog Box
e Click OK to continue.

The program has been loaded into the on-chip ROM.

4.4.2 Displaying the Program Listing
The HDI allows you to debug a program at a source level.

* ChooseSource...from theView menu, or click thérogram Sourcebutton in the toolbar.
inki;
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You will be prompted for the C source file corresponding to the object file you have loaded.

Open

Look jn: I 5 Tutorial

Dhsct.c
Other.c:
Sl
Start.c:
File: name: |Sort.c Open I

Files of type: Il: Files [*.c:* inl)

j Cancel |
v

Figure 4.10 Open Dialog Box (Source File Selection)

» SelectSort.c and clickOpento display the program window.

M Sotc [_ (O] x]
Line |iddress |EP |Label Zource &
=] gooo101la _main void main(wvoid)

9 000o0101= {

10 int i:

11 long =a[10], 3:

1z volatile long min, max;

13

14 00001038 for(i =0 ; i < 10 ; i++){

15 ooo0101e J = randi():

16 00001026 if(3 < 0)4

17 00001028 3= -3:

15 i

19 000010Za ali]l = i:

Z0 ¥

21 00001040 S0rt (a);

2z 00001044 min = a[0]:

23 0000104e max = a[9]:

24 0000105a mwin = 0;

Z5 00001062 max = 0;

26 aoo01068 change (a) ;

27 0000106e min = a[9]:

zZa 0000107a max = a[0]:

z9 00001054 i ;I

Figure 4.11 Source Program Window

» If necessary, choose Font... option from the Customize submenu on the Setup menu to ch
a font and size suitable for your host computer.

Initially the program window opens showing the beginning ofthaé program, but you can
scroll through the program with the scroll bars to see other sections.
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4.5 Using Breakpoints

The simplest debugging aid is the PC break, which lets you halt execution when a particular po
in the program is reached. You can then examine the state of the MCU and memory at that poi
in the program.

451 Setting a PC Break

The program window provides a very simple way of setting a PC break. For example, set a PC
break at address H'1040 as follows:

* Double-click in theBP column on the line containing address H'1040.

M Sort.c [_[O] =]
Line | Address |EF Lakel Source -
=] goooilo0lea _main wold main (void)

9 000o0101= {

10 int i:

11 long =a[10], 3:

12 wvolatile long min, max:

13

14 0000101 for{i =0 ; i < 10 ; i++){

15 0000101e J = randi):

16 00001026 if{3 < 0){

17 ooooiozs J o= -3:

15 i

19 0000102a al[il = i:

z0 ¥

21 00001040 ®  EBreak s0rtia):

22 00001044 min = a[0];

23 0000104e max = a[9]:

24 0000105 win = 0;

z5 00001062 max = 0;

Z6 00001068 chance (a) ;

27 0000106e min = a[9]:

8 0000107 max = &[0]:

29 00001054 } =l

Figure 4.12 Setting a Breakpoint (PC Break)

The worde Break will be displayed there to show that a PC break is set at that address. Althou
not performed in this tutorial, double-clicking repeatedly inBheak column can change the
display in the cyclic order shown below to set the event for measuring the execution time betwe
events ¢Timer : start time measuremenfimer : stop time measurement), point-to-point trace
(+Trace : start trace:Trace :temporarily stop trace), or trace stdp$top : stop trace). When
-Trace is followed by+Trace , trace is resumed. However, whdmace is followed by

TrStop , trace will not resume even afteéfrace appears.

(Blank) — Break - +Timer - -Timer - +Trace - -Trace - TrStop - (Blank) -
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Note: Events -Timer and -Trace can be selected only when the corresponding +Timer and
+Trace have been set.

45.2 Executing the Program
To run the program from the address pointed to by the reset vector:

» ChooseReset Gofrom theRun menu, or click thé&Reset Gobutton in the toolbar.

The program will be executed up to the PC break you inserted, and the statement will be
highlighted in the program window to show that the program has halted.

goore  mmH|
Line | Address |EF Lakbel Source -
a8 aooo1016 _main void mwain(void)

9 0000101= {

i0 int i;

11 long a[10], 3@

1z wvolatile long min, max:

13

14 oooo101c for{i = 0 ; i < 10 ; i++)¢

15 000o0101e J = randi):

16 00001026 if(3 < 0)4

17 00001025 3= -3;

1g ¥

19 0o0010zZa al[il = i:

z0 ¥

21 00001040 @ Break sSort(a)

22 oooo1044 wmin = a[0]:

23 0000104e max = a[9]:

24 0000105 win = 0;

z5 oooo1062 max = 0;

Z6 00001068 change (a) ;

27 0000106e min = a[9]:

Z8 aoo0107a wax = al[0]:

29 00001084 ¥ =l

Figure 4.13 Program Break
The messagBreak=PC Break is displayed in the status bar to show the cause of the break.
You can also see the cause of the last break iBybeem Statusvindow.

» Choose Status from the View menu or click the Status button in the toolbar to open the Sy:
Status window, and select the Platform sheet.
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System Status =1 =]
Item Status

Connected To:

CPU

Mode

Clock source

Run status

Cause of last break
RCOM Write

Event Time Count
Fun Time Count
Target HMode

Target Clock

User Standby

User NMI

User Reset

User Wait

User Systewm Voltage

User Cable

On-hoard programming mode

Ec000 HES/3052ZF Emulator (Emulator ISZA Driwver)
HE/3052F

3

15MH=

Ereak

PC Break

Mo

00h OOmin 003 O0Owms COO0Ouws O00Ons
00h OOmin 00s 000ms Z56us 750ns
3

No Clock

Inactive

Inactiwve

Inactive

Inactive

QK

Mo

Not Connected

Session , Platform 4 Memory

Events

Figure 4.14

The Cause of last break

System Status Window (Platform Sheet)

line shows that the break was a PC break.Rume Time

Count line shows that the user program executing time (from user program start to break) is
256.750us. The timer resolution of the event time (setlimmer and—Timer ) and the run time
timer’s resolution is decided by tA@émer Resolution option in the targe€onfiguration dialog

box. When using a small resolution (e.g. 20 ns) for a long time measurement, the inaccuracy n
be large. Select the timer resolution suitable for the length of measurement time.
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45.3 Examining Registers

While the program is halted you can refer to the contents of the MCU registers. These are
displayed in thé&registerswindow.

» Choose Registers from the View menu, or click the CPU Registers button in the toolbar:

Registers =1 =] B3

Fegister Value
ERO OQOFFFFOO
ER1 OC0O00FF &
ERZ aFDOs7??0
ER3 EFS4BC7E
ER4 Q00000004
ERS OCOFFFEDC
ERA O0000FF&
ER7 OCOFFFEDC
PC 001040

+ CCR I0—-——Z--

Figure 4.15 Registers Window

As expected, the value of the program counter, PC, is the same as the highlighted statement,
H'1040 .

(Note: The values of the other registers may differ from those shown in the above figure.)

You can also change the registers fromRlegisterswindow. For example, to change the value
of the PC:

* Double-click thevalue column corresponding t8Cin theRegisterswindow.

TheRegisterdialog box allows you to edit the value.

Register - PC B3
Walue:

[ooioid -
Set A
IWhDIeHegister j Cancel |

Figure 4.16 Register Dialog Box
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» Edit the value t¢1'1016 , the start address of the main program, and €ikk
The highlighted bar will move to the top of the main program to show the new PC value.

» ChooseGo from theRun menu, or click th&o button in the toolbar, to execute up to the
breakpoint again.

B!

454 Reviewing the Breakpoints
You can see a list of all the breakpoints set in the program Bréakpoints window.

» ChooseBreakpoints from theView menu, or click th&reakpoint button in the toolbar:

Breakpoints = Mi=] E3
File/Line Symbol Address Type

Sort.ofz2l 00001040 Progratm

Figure 4.17 Breakpoints Window

TheBreakpoints window also allows you to enable or disable breakpoints, define new
breakpoints, and delete breakpoints.

4.6 Examining Memory and Variables

You can monitor the behavior of a program by examining the contents of an area of memory, o
by displaying the values of variables used in the program.

4.6.1 Viewing Memory
You can view the contents of a block of memory inNfemory window.
For example, to view the memory corresponding to the angdg in Byte:
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* ChooseMemory... from theView menu, or click thélemory button in the toolbar.

e Entermain in theAddressfield, and seFormat to Byte .

Open Memory Window
Address: -
= 0K
|main

Cancel
Fommat;
|Byte ﬂ

Figure 4.18 Open Memory Window Dialog Box

* Clicking OK opens thavlemory window showing the specified area of memory and enables
to check the contents of the memory block.

& Byte Memory - _main

rddress Data Walue -
oo00101e 79 37 00 30 OF FS 19 44 F.0...0
DOO0101E S5C 00 01 E4 17 FO OF 86 { .......
ooo0102e  4C 02 17 BE& 17 F4 OF CO L.......
OOO010ZE 10 30 10 30 0A DO 01 0D .0.0....
00001036 69 B6 OB 54 79 24 00 0A  ..Tvd..
OOO0103E 4D DE OF DO 5% 46 01 00 M...UF..
oo001046 &9 S50 01 00 BF FO 00 22 9P..0..,
DOO0104E 01 00 6F 50 00 24 01 00 ..oP.%.. =

Figure 4.19 Memory Window (Byte)

4.6.2 Watching Variables

As you execute a step of a program, it is useful to be able to look at the values of variables us
your program, to verify that they change in the way that you expected.

For example, look at theng -type array variabl@, declared at the beginning of the program,
using the following procedure:

» Click the left of array variabl& and move the cursor to the position in the program window.

» Click in the Program window with the right mouse button to display a pop-up menu, and
chooseAdd Watch.

TheWatch window will display the variable.
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¢+« Watch Window =1 =]

Mame [value
+a ={ Ox0O0fffeac } (Tong[10]3

Figure 4.20 Watch Window (After Adding Variables)

You can double-click the + symbol to the left of symédh theWatch window to expand it and
display the individual elements in the array.

If necessary, sele@ecimal from theRadix submenu in th&etupmenu, or click the
Radix=Decimal button in the toolbar to display in decimal form.

Mame |value

-a ={ 0x00fffeac T (Tong[10])
(0] 0'2749 { 0x00fffeac Clong)
[1] D'12767 { Ox00fffeb0 T (Tong)
(2] D'9084 1 0x00fffehd 1 (10ng§
[3] D'12060 { Ox00fffeb® 1 (long)
(4] D' 32225 { Ox00fffebc } (long)
[5] 0'17543 { Ox00fffecd } (long)
[6] D'25089 { Ox00fffecd } (long)
[7] 0'21183 { Ox00fffecs } (long)
[&] 0'25137 { ox00fffecc } (long)
[9] D'25566 { Ox00fffedd } (long)

Figure 4.21 Watch Window (Symbol Expansion)
A variable name can be specified to add a variable téviteh window.

» Click in theWatch window with the right mouse button to display a popup menu, and choose
Add Watch....

* Enter variable nammax and click theOK button.
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Add Watch

s | I7] ok |
e Cancel

|IT|EIH

Figure 4.22 Add Watch Dialog Box

Thevolatile long -type variablenax is added to th&/atch window.

« » Watch Window E =l E3

Mame [value

-a ={ 0x00fffeac I {long[10])
(0] 0'2749 [ 0x00fffeac Clong)
[1] D'12767 { Ox00fffekO } (Tong)
(2] 0'9084 { 0x00fffebd 1 (10ngg
[3] D'12060 { Ox00fffebs 1 (long)
(4] D' 32225 { OxQ0fffebc 1 (long)
[5] D'17543 { Ox00fffecO } (long)
(6] D'25089 { OxQ0fffecd } (long)
[7] D'21183 { Ox00fffecdE } (long)
(8] 0'25137 { Ox0Q0fffecc } (long)
[9] D'25566 { Ox00fffedd } (long)

max D'16212 { O0x00fffedd } Cwvolatile longl

Figure 4.23 Watch Window (Adding Variables)

4.7 Stepping Through a Program

The E6000 emulator provides a range of options to perform step execution by executing an
instruction or statement at a time. The alternative step commands listed in table 4.4 are provic

Table 4.4  Step Commands

Command Description

Step In Executes every statement, including statements within functions.

Step Over Executes a function call in a single step

Step Out Exits a function and stops at the next statement of the calling program.
Step... Allows you to step repeatedly the specified number of times.
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4.7.1 Single Stepping

» Confirm that &PC break is set atH'1040 .
» SelectReset Gofrom theRun menu or click théReset Gobutton in the toolbar.

The program is executed and stopped'a040 by setPC break . The statement afort(a)
will be highlighted.

M Sort.c !E
Line |Address |EF Lakel Source -
g 0oooi01e _mwain wvoid main(void)

9 000o0101= {

i0 int i:;

11 long al[10], 3:

1z volatile long min, max;

13

14 0000101 for(i = 0 ; 1 < 10 ; i++){

15 oooni0le j = rand():

16 oooo10ze if(3 < o4

17 00001028 3= -3:

1g ¥

19 oo0o0i02=a ali] = 3:

z0 H

21 00001040 @  Ereak sortia):

2z 00001044 win = a[0]:

23 oooni104e max = a[9]:

24 000o0105=a win = 0;

Z5 ooool1062 wax = 0;

Z6 00001068 change (&) ;

27 0oo0i0ge min = a[9]:

8 0000107a max = &[0]:

29 00001054 i =l

Figure 4.24 Program Window after Executing the Reset Go Command

* ChooseStep In from theRun menu, or click on th&tep In button in the toolbar, to step
through thesort statement.

#
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M Sort.c H= 3 I

Line |Address |EP Lakel
Z0

Z1 00001040 & Ereak
Z2 aoooi1044

23 ooooicde

Z4 00o00105a

Z5 aooo01062

Z6 a0o0106s

27 ooo0id6e

zZ8 0oo0o0107a

9 aooo0i10s4

30

31 0oo00108a _sort
32 a0oo0iosSe

33

34

35

36 aoooioso

37 aoooio0s4

38 oooo109a

39 00oo0109a

40 oooo0ioSe

41 00o0010a2

Source -

i

sort(a) ;

min = af[0]:

max = al[9]:

min = 0;

max = 0;

change (a) ;

min = al[9]:

mwax = a[0]:

i

void sort(long *a)

{

long £
int i, 3, k, gap;

gap = 5;
while{gap > 0){
fori(k = 0 ; k < gap ; k++){

forii =k +gap ; 1 < 10 ; 1 = 1 + gapl{
fori j =i - gap ; 3 >k 3 =3 - gapli
if{a[3] » &[] + gapli{ hd

Figure 4.25 Program Window after Executing the Step In Command

Exit the function, and back to the next statement imth& program, by choosingtep Out
from theRun menu, or clicking th&tep Outbutton in the toolbar.

¥

AddressH'1044 will be highlighted showing that the emulator has exit from the function.

M Sortc = 3

Line | Address |EF Lakel Source l
=] ooooilo01le _main wold main (void

9 000o0101= {

10 int i:

11 long =a[10], 3:

1z wvolatile long min, max:

13

14 0000101 for{i =0 ; i < 10 ; i++){
15 0000101e J = randi):

16 00001026 if(3 < 0)4

17 ooooiozs 3= -3:

15 i

19 0000102a al[il = i:

z0 ¥

21 00001040 ®  Ereak s0rta):

Z2 00001044 min = a[0];

23 0000104 max = a[9]:

24 000o0105=a win = 0;

z5 00001062 max = 0;

Z6 00001068 change (&) ;

27 0000106e min = a[9]:

8 0000107a max = &[0]:

29 00001054 ¥ =l

Figure 4.26 Program Window after Executing the Step Out Command
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» Use theStep Incommand and execute the program up taHamge function call.

Note: When a step instruction is executed and a program counter enters the C/C++ library
function or execution routine, the Disassembly window is automatically opened. In this
state, the step instruction is executed in an assembler level. When the step instruction
executed in the C/C++ source level, exit the C/C++ library function or execution routine
with the Step Outcommand and close the Disassembly window.

M Sortc [_ (3] =]
Line |Address |EF Labhel Source -
=] gooolole _main void main (void)

9 00oo101a {

i0 int i

11 long &[10], 3:

1z wvolatile long min, max;

13

14 ooooi0ic for(i = 0 ; i < 10 ; i++)4

15 00oo0101e J = randi);

16 00001026 if(3 < 0)4

17 00001028 i = -3:

15 ¥

19 000010z2a al[il = 3:

Z0 ¥

21 00001040 ®  EBreak sort (a)

2z 00001044 win = a[0]:

23 0000104e max = al[9]:

Z4 00o00105a win = 0;

Z5 aooo1062 wax = 0;

Z6 00001068 change (a) ;

27 0000106e win = a[9]:

Z8 0000107a max = a[0]:

z9 00001084 ¥ =l

Figure 4.27 Program Window after Executing the Step In Command (2)
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4.7.2 Stepping Over a Function

The Step Overcommand executes a function, without single-stepping through the body of the
function, and stops at the next statement imth& program.

» ChooseStep Overfrom theRun menu, or click th&tep Overbutton in the toolbar.
o

The program executes thbange function and stops at the beginning of the next address,
H'106e .

M Sort.c !EE
Line |Address |EP Lakel Source Al
=] goooi0lea _main void main(woid)

9 ooooi0la {

i0 int i:

11 long a[10], 3:

1z wvolatile long min, max:

13

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

15 00o0101e J = rand():

16 oooo010zZ a6 if(j < 034

17 00001026 i o= -3

15 ¥

19 000010Za alil = 3:

Z0 ¥

21 00001040 @ Break sort (a) ;

2z 00001044 win = a[0]:

23 0o000104e max = a[9]:

Z4 00o00105a win = 0O;

Z5 aooo01062 wax = 0;

26 ooo0106s change (a) ;

27 0000106e min = a[9]:

zZa 0000107a max = a[0]:

z9 00001054 ¥ =

Figure 4.28 Program Window after Executing the Step Over Command
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4.7.3 Displaying Local Variables

You can display local variables of a function usingltbeals window. For example, we will
examine the local variables in the functioain . This function declares five local variables:
a,j, min, andmax.

* Choosd.ocals from theView menu, or click thé.ocals button in the toolbar.

- Locals = W=l
Mame [value

1 D'-292 { R4 3 (Ant)
+a ={ 0x00fffedc 1 (Tong[lO])

i 0'10 L ER&E } (lon

min o'o { OxODfFfFOB % twolatile Tong)

max D'0 { 0x0OFFFf0d4 3 Cwolatile Tong)

Figure 4.29 Locals Window
TheLocals window will show nothing when there are no local variables.

* ChooseStepln from theRun menu or click thé&tepbutton in the toolbar to perform step
execution one time.

)

The contents of variablain are changed and their values are displayed.
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- Locals L] I ] s

Mame [value
i 0D'-292 £ R4 } {int)
+a ={ Ox00fffedc } C(long[10])
j 010 { ER& } (long)
min D'4086 § OxQOFFFFO8 1 Cwolatile long)
max 0'0 { 0xQOffffod 1 Cwvolatile longl

Figure 4.30 Local Window (After Contents of Variable min are Changed)

Double-click the + symbol to the left of variat@lein theLocals window to expand variabi@
and to display the individual element of each array.

Refer to elements of variabe beforesort

has been sorted in descending order.

function execution and confirm that random data

Mame [value
i 0D'-292 £ R4 } {(Ant)
-a_ ={ Ox00fffedc } Clong[10])
(0] 0'31051 { Ox00fffedc 1 (long)
[1] D'23010 { 0x00fffee } (long)
[2] D'17515% { Ox00fffeed 1 (long)
[3] D'16838 { 0x00fffeed } (long)
[4] 0'16212 { Ox00fffeec } (long)
[5] 0'10113 { Ox00fffefD } (Tong)
(] 0'7419 { Ox00fffefd4 7 (1ongg
[7] D'5758 § OxQ0fffefs } (long)
(5] D'5627 § OxQ0fffefc } (long)
[9] D'4086 { Ox0OFFEfO0 } (Tong)
i 0D'10 { ERE } (long)
min D'4086 { OxQOFFFFOR 1 Cwolatile Tong)
max D'0 { 0x00FFFf0d4 3 Cwolatile Tong)

Figure 4.31

Local Window (After Array Variable a is Sorted)

RENESAS

Rev. 2.0, 12/00, page 49 of 66




4.8 Using the Complex Event System

So far in this tutorial we have monitored the behavior of the program by observing the contents
an area of memory in thdemory window, or the values of variables in té&atch andLocals
windows.

Sometimes the action of a program is too complex to allow us to do this. Using the emulator’s
complex event system, you can, for example, detect the time when the program has accessed
H'109a five times.

48.1 Defining an Event Using the Complex Event System
Now define an event, using the complex event system, to monitor a part of the program as follc

» SelectHexadecimalin theRadix submenu from th&etup menu, or click th&kadix = Hex
button in the toolbar to display hexadecimal.

When hexadecimal is input, prefix H' for the radix can be omitted.

» ChooseBreakpoints from theView menu to display thBreakpoints window, or click the
Breakpoints button in the toolbar.

'ﬁ‘

* Click in theBreakpoints window with the right mouse button, and choéslgl.. to set a new
breakpoint.

The following dialog box allows you to set the breakpoint’s properties.

» SettheType to Event and enter the addresi$109a into theAddress Lobox as a
condition.
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Breakpoint/Event Properties

General l Bus / &uea | Signals | Action |

Type Address
" PCBresk |  Don'tCae @ Addess O Range
Address Lo L
& Event |H109a
=
Data Compare Direction
™ Compare I " Bead
| " drite
{+ i
| {+ Either

oK | Cancel | | Help |

Figure 4.32 Breakpoint/Event Properties Dialog Box

» Click theAction tab and display thAction panel.

* To generate a break after accessing five times, enter 5Retingred number of event
occurrencesedit box.

Breakpoint/E vent Properties

General] Busf.&rea] Sighals  Action l

Actions

v Break

[~ Stark Tirner
[ Stop Timer

Dielay after detection before break, occurs
o

bug cycles

Reguired number of event occunences
|5

[ Enable Sequencing |

QK. | Cancel | ‘ Help |

Figure 4.33 Adding Breakpoints (Count Specification)
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* Click OK to define the breakpoint.
A break occurs when addrddd.09a has accessed (read or written) five times.

TheBreakpoints window shows the new event you have defined.

Breakpoints Lo] [ ] 4
Enable [File/Line [Symbol  [Aaddress [Type
Sort.c/21 00001040  Program
0 Sort.c/39 00001094 <hl (E) address break count &

Figure 4.34 Breakpoints Window
* ChooseResetGo from theRun menu, or click th&keset Gobutton in the toolbar.
Execution will stop at the PC breakpoint set at add#k340 .

* Run the program from the current position, by choo8odgrom theRun menu, or click the
Go button in the toolbar.

The execution stops when addret$09a has accessed five times.

M Sort.c [_ O] x|
Line |iddress |EP Label Source -
20 ¥

21 00001040 ®  Break Sort (a);

2z 00001044 min = a[0]:

23 aoo00104e max = a[9]:

24 0000105a min = 0;

28 oooo1062 max = 0;

26 Q0001063 change (a) ;

27 0000106e min = al[9]:

28 a0001a7a max = al[0]:

29 ooooi0s4 }

31 0000108a _sort woid sort [long *a)

3z ooo0108e {

33 long t;

34 int i, 3, k, gap:

35

36 ooo0ioso gap = 5

37 aoo01094 while [gap > 0){

35 0o00i0s6 for{k =0 ; k < gap : k++)d{

39 0000109a for{(i = k 4+ gap ; 1 < 10 ; 1 = i
40 000010%9e for{ j =1 - gap ; 3 == k :
41 000010&2 if(ali] > ali + gapli{ =
[l | e

Figure 4.35 Stopping the Program by an Event Breakpoint
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The status bar will displagreak = Complex Event System to indicate that the break was
caused by satisfaction of the event condition.

Note: Inthe complex event system, after the event condition is satisfied, a delay will occur ul
execution stops.

4.9 Using the Trace Buffer

The trace buffer allows you to look back over previous MCU cycles to see exactly what the M(
was doing prior to a specified event.

49.1 Displaying the Trace Buffer

You can specify the address accessed by the program to use the trace buffer to look back to ¢
what accesses took place.

* Open thelrace window by choosingrace from theView menu, or click th&race button in
the toolbar.

If necessary scroll the window down so that you can see the last few cycldsataevindow is
displayed, as shown in figure 4.36.

= Trace - 193 records [no filter)

Cycle |Adaress|Labe | |Code |Data|RfwlArea|Status|Clock|Frobes| IRD|Source -
-00009 0010d8 000z RO ROM PROG 2 1111

-00008 0010da ELT 4dc? RD ROM FROG 2 1111

-00007 0010dc INC.wOb53 RD ROM PROG 2 1111 for(k =
-00006 001092 Odbe RD ROM PROG 2 1111

-00005 0010de CMP.w1d&3 RD ROM PROG 2 1111

-00004 0010e0 ELT 4db8 RD ROM PROG 2 1111

-00003 0010e2 Ddes RD ROM  PROG 2 1111

-00002 00109z MOW.w O0d3b RD ROM PROG 2 1111 for(
-00001 00109¢ 4036 RD RCOM PROG 2 1111

+00000 0010%9e Odbe RD ROM PROG 2 1111

4 3

Figure 4.36 Trace Window

» If necessary, adjust the width of each column by dragging the column dividers on either sic
the labels just below the title bar.

In cycle-00002 , you can see that addré$409a has been accessed.
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4.9.2 Setting a Trace Filter

Currently theTrace window shows all the MCU cycles.

» Display theTrace Filter dialog box by clicking th&race window with the right mouse
button and selectingilter... from the popup menu.

This allows you to define a filter to restrict which cycles will be displayed in the trace buffer.

» If necessary, clickseneralto show theGeneral panel.

» SelectPattern in theType section.

* IntheAddresssection clickAddress and typeH'109a in theAddress Lofield.

Trace Filter

General l Bus .n".-’-‘«real Signals]

Type Address
~
Ht " Don'tCare 0 Address " Range
+ Pattern s .
I reszlo [H109a
Ii r
D ata Compare Direction
(N r
omparle C Read
P ~ " rite
| &' Either
QK | Cancel Help

Figure 4.37 General Panel in Trace Filter Dialog Box

* Click Bus / Areato display theBus / Areapanel.

» SetBus Stateto CPU Prefetch
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Trace Filter

General Bus /Area l Signals]

Buz State Area
B
-
[ Refresh -
[~ DMAC -
r I_
[~ Other B
=
=
[~ Don't Care W Doan't Care

QK | Cancel Help

Figure 4.38 Bus/ Area Panel in Trace Filter Dialog Box
» Click OK to save the trace filter.

In the Trace window, only the cycles in which the MCU accessed addi#&é€39a are displayed.
The program has stopped by accessing H'109a five times.

EE Trace - 5 records of 193

Cycle [Address|Label [Code |Data|R/W|Area|Status|C10ck|Probes|IRQ Source

-00171 00109a 0dib ROM PROG 2 1111

-00167 001092 MOY_w 0d3b RD ROM PROG 2 1111

-00108 00109a MOv.w 0d3b RD ROM PROG 2 1111

-00061 00109a MOv.w Od3b RD ROM PROG 2 1111

-00002 001092 MOv._w 0d3b RD ROM PROG 2 1111
] | ]

Figure 4.39 Showing Trace Buffer Contents
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4.10 Measuring the Performance

By using the performance analysis function in the HDI, you can measure the performance of a
program. The results are displayed as a histogram or as percentages.

4.10.1  Selecting the Measurement Conditions

Select the conditions for measurement as follows:

» SelectPerformance Analysisfrom theView menu or click thé®A button in the toolbar and
open thePerformance Analysisdialog box.

* Click theConditions button and open thHeerformance Analysis Conditionswindow.

» After clicking No. 1in thePerformance Analysis Conditions click theEdit button and open
the Performance Analysis Propertiedialog box.

The following dialog box will be displayed to allow selection of the measuring conditions.

Performance Analysis Properties

Measurement Method :

ime Of Specified Range Measurement 3

Range Name : ]

Range

Start Address : iH'l]
End Address : iH'I]

0K 1 Cancel Help !

Figure 4.40 Selecting the Conditions for Measurement
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» SelectTime Of Specified Range Measuremerfrom Measurement Methodto measure the

performance over the specified range.
e InputAnalysis as theRange Name
* Input addressi'108a as theStart Addressand addressl'10f2 as theEnd Address
» Click OK to select the conditions.

This completes the setting for No.1.

In thePerformance Analysis Conditionsvindow, the conditions selected in tRerformance
Analysis Propertiesdialog box are displayed.

Performance Analysis Conditions
Address Control Mode Time Measurement Unit
= PC = 160 ns
" Prefetch " 40 ns
20 ns
" Target
No Condition

Analysis Range H'00001034 H'000010F2

1
2
3
4
5
£
7
8

Del All © 0K Cancel Help

Figure 4.41 Displaying the Measurement Conditions
* Click OK to set the measurement conditions.

Now, the performance of the execution in the address dti@8a toH'10f2 can be
measured.

* Click Closeand close th@erformance Analysisdialog box.
* Double-click theBP column of the line that includes addrét3084 and set a PC break.

» SelectReset Gofrom theRun menu or click théresetGo button in the toolbar, and execute

the program from the beginning.

18
—

The program will stop at addrelss1084 .
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4.10.2 Displaying the Analysis Results
The performance analysis results are displayed as a histogram or as percentages.

» SelectPerformance Analysisfrom theView menu or click thé?A button in the toolbar and
open thePerformance Analysisdialog box.

Performance Analysis
Ho Hame Hode FRate 0—10——20——30——40—-50———A0——70——80———90—-1[ =
1 Analy=is Range JEJU A B o R R o R
2
3
4
5
3
7 -
4| | I

 Value Conditions | Close | Help |

Figure 4.42 Displaying the Analysis Results (1)

The performance analysis results are displayed as a histogram and as percentages.

» Click Value.
Performance Analysis

Ho Hame Hode ERate RUH-TIME Count -~
1 Analy=is Fange 30% 00k O0min 00= 000m= 308us O00n= 1

2

3

4

5

3

7

" Graph

Conditions | Close Help |

Figure 4.43 Displaying the Analysis Results (2)

The analysis results are displayed as percentages and as the actual time measured.
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411 Bus Monitor

The bus monitor functions enable the user to display memory contents in realtime during the
program execution. Display of the memory contents is updated at minimum intervals
of 1s.

* Select thdBus Monitor Window... from theView menu.

Open Bus Monitor Menu

Select Bus Monitor Function

" Set Address For Trigger

& Set Address For RAM Monitor:

OK | Cancel

Figure 4.44 Open Bus Monitor Menu Dialog Box

» SelectSet address for RAM Monitor underSet Bus Monitor Function, then clickOK.

» Select theMonitorl check box, entad’fffd10 in the text box, sele&ccess then click
OK.

Set Address For RAM Monitor

Address Display Data

¥ Monitorl : [H'00fffd10 & Access 256 Byte
™ Monitar? : ’— i i~
I~ Monitor3 : ’— ' -
™ Monitord : ’— = -
[— Monitorh : ’— 'l r
™ Monitorb : ’— = -
™ MonitorZ :  [00000000 & o
[ Monitorg: [F00000000 @ s

Delete All Cancel

d
!

Figure 4.45 Set Address For RAM Monitor Dialog Box
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» SelectReset Gofrom theRun menu or click thé&Reset Gobutton of the toolbar.

The following window displays how the memory contents are modified in realtime (the display i
updated at minimum intervals of 1 s).

In this tutorial, since program execution stops at PC breakpoints, only the addresses that satisf
specified condition are displayed.

= BAM Monitor Display For Address 1 Setting M=l B3
laddres s Data

OOFFFD10 00 00 00 00 OF F6 DS DF
OOFFFDZ0
OOFFFD 30
OOFFFD40
OOFFFDS0
OOFFFDGED
OOFFFD70
OOFFFDED
OOFFFD20
OOFFFDAQ
OOFFFDEO
OOFFFDCO
OOFFFDDO
OOFFFDED
OOFFFDFO
OOFFFEOO

Figure 4.46 RAM Monitor Display Window

4.12  Stack Trace Function

The function-call history can be checked by using the stack trace function when the user progre
is halted.

* Double-click theBP column of the line that includes addré83090 and set a PC break.

» SelectReset Gofrom theRun menu or click théresetGo button in the toolbar, and execute
the program from the beginning.

Execution stops at addrdd51090 by the PC break that has been set.

» SelectStack Tracefrom theView menu to open th8tack Tracewindow.
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Figure 4.47 Stack Trace Window

Figure 4.47 shows that the position of the program counter is currently at the selected line of t
sort()  function, and that theort()  function is called from theain() function.

Note: This function can be used only when the load module that has the Dwarf2-type debug
information is loaded.

For details on the functions described above, refer to the on-line help, which can be displayed
clicking theHelp button or pressing the F1 key when the target window is open.

4.13  Saving the Session

Before exiting, it is good practice to save your session, so that you can resume with the same
E6000 emulator and HDI configuration at your next debugging session.

* ChooseSave Sessiofrom theFile menu.
* ChooseExit from theFile menu to exit HDI.

414  What Next?

This tutorial has introduced you to some of the key features of the E6000 emulator, and their
in conjunction with the HDI. By combining the emulation tools provided in the E6000 emulator
you can perform extremely sophisticated debugging, allowing you to track down hardware anc
software problems efficiently by precisely isolating and identifying the conditions under which

they occur. For details on HDI operation, refer to the Hitachi Debugging Interface User's Mant
supplied separately.
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Appendix A Command Line Functions

This section lists the E6000 emulator command line functions.

Command Type:
General: HDI general commands
Specific: Commands specific to the E6000 emulator

For HDI general command line functions, refer to the Hitachi Debugging Interface User’'s Man
or the on-line help. For E6000-specific commands, refer to the on-line help. To display the ot
line help, enter the following in thteommand Line window:
help <command>

<command>: Command name or its abbreviation

Table A.1 Command List

Abbrevia- Command

Command Name tion Type Description

! — General Comments

ACCESS AC General Sets operation for invalid access

ANALYSIS AN Specific Enables or disables the
performance analysis range

ANALYSIS_RANGE AR Specific Sets or displays the
performance analysis range

ANALYSIS_RANGE_DELETE AD Specific Cancels the performance
analysis range

ASSEMBLE AS General Assembles a program

ASSERT — General Checks conditions

BREAKPOINT, EVENT BP, EN Specific Sets a breakpoint or an event

BREAKPOINT_CLEAR, BC, Specific Clears a breakpoint or an event

EVENT_CLEAR EC

BREAKPOINT_DISPLAY, BD, Specific Displays breakpoints or events

EVENT_DISPLAY ED

BREAKPOINT_ENABLE, BE, Specific Enables or disables a breakpoint

EVENT_ENABLE EE or an event

BREAKPOINT_SEQUENCE, BS, Specific Defines or clears a breakpoint or

EVENT_SEQUENCE ES event sequence
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Table A1 Command List (cont)

Abbrevia- Command

Command Name tion Type Description

CLOCK CK Specific Sets the CPU clock rate in
the E6000 emulator

DEVICE_TYPE DE Specific Selects the target device in
the E6000 emulator

DISASSEMBLE DA General Disassembles and displays
a program

ERASE ER General Clears the contents of the
Command Line window

EVALUATE EV General Evaluates an expression

FILE_LOAD FL General Loads an object program
file

FILE_SAVE FS General Saves memory contents in
a file

FILE_VERIFY FV General Verifies memory contents
against file contents

GO GO General Executes a user program

GO_RESET GR General Executes a user program
from the reset vector

GO_TILL GT General Executes a user program
until a temporary breakpoint

HALT HA General Stops user program
execution

HELP HE General Displays the help message
for the command line or the
command

INITIALISE IN General Initializes the platform

LOG LO General Manipulates the logging file
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Table A1 Command List (cont)

Abbrevia- Command

Command Name tion Type Description

MAP_DISPLAY MA General Displays the memory map
information

MAP_SET MS Specific Sets memory mapping

MEMORY_DISPLAY MD General Displays memory contents

MEMORY_EDIT ME General Modifies memory contents

MEMORY_FILL MF General Fills the memory with the
specified data

MEMORY_MOVE MV General Moves a memory block

MEMORY_TEST MT General Tests a memory block

MODE MO Specific Sets or displays the MCU
mode

MODULES MU Specific Sets or displays the on-chip
peripheral functions of the
MCU (this command is not
supported for some
products.)

QUIT QU General Terminates the HDI

RADIX RA General Sets a radix for input value

REFRESH RF Specific Updates the memory-
related windows

REGISTER_DISPLAY RD General Displays the MCU register
values

REGISTER_SET RS General Sets the MCU register
values

RESET RE General Resets the MCU

SLEEP — General Delays command execution

STEP ST General Performs single-step
execution in instruction unit
or source line unit

STEP_OUT SP General Step out of the current
function

STEP_OVER SO General Performs step-over
execution

STEP_RATE SR General Set rate for multiple steps

RENESAS
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Table A1 Command List (cont)

Abbrevia Command

Command Name tion Type Description

SUBMIT SuU General Executes an emulator command
file

SYMBOL_ADD SA General Adds a symbol

SYMBOL_CLEAR SC General Deletes a symbol

SYMBOL_LOAD SL General Loads a symbol information file

SYMBOL_SAVE SS General Saves a symbol information file

SYMBOL_VIEW SV General Displays a symbol

TEST_EMULATOR TE Specific Tests the E6000 emulator
hardware

TIMER TI Specific Sets or displays the timer
minimum measurement unit for
execution time measurement

TRACE TR General Displays trace data

TRACE_ACQUISITION TA Specific Sets or displays trace acquisition
information

TRACE_COMPARE TC Specific Compares trace data

TRACE_SAVE TV Specific Saves trace data

TRACE_SEARCH TS Specific Searches for trace data

USER_SIGNALS us Specific Enables or disables user signals

Note: No commands are available for the bus monitor functions.
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