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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 al 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 microcompuiter, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
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

RRENESAS

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 always the possibility that trouble may occur with them. Trouble with semiconductors may lead to persond 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 materia or (iii) prevention against any malfunction or
mishap.

Notes regarding these materias

1

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

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

All information contained in these materials, including product data, diagrams, charts, programs and agorithms 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.

Theinformation described here may contain technical inaccuracies or typographical errors.

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

Please d so 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 all of theinformation contained in these materials, including product data, diagrams, charts, programs, and
algorithms, please be sure to evaluate al information as atotal system before making afinal decision on the applicability of
theinformation 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 use in adevice or system that is used
under circumstances in which human lifeis potentialy 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, medica, aerospace, nuclear, or undersea
repeater use.

The prior written approva 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 alicense
from the Japanese government and cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and 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 in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

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

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

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

This product is not designed to be radiation resistant.

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

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







IMPORTANT INFORMATION
READ FIRST

* READ thisuser's manual before using this E6000 emulator.
» KEEP theuser's manual handy for futurereference.

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

E6000 emulator:

Throughout this document, the term “E6000 emulator” shall be defined as the E6000 emul ator,
user system interface cable, PC interface board, and optional SIMM memory module produced
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 H8S series (hereafter referred to as MCU). This E6000 emulator must
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 E6G000
emulator. Hitachi reservesthe 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 use
the E6000 emulator until you fully understand its mechanism.

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

Rev. 3.0, 01/01, page | of VI
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LIMITED WARRANTY

Hitachi warrants its EG000 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, which
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 Purchaser.

It is not transferable to anyone who subsequently purchases the emulator
product from you. Hitachi is not liable for any claim made by athird party or
made by you for athird party.

DISCLAIMER

HITACHI MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED,
ORAL ORWRITTEN, EXCEPT ASPROVIDED HEREIN, INCLUDING
WITHOUT LIMITATION THEREOF, WARRANTIESASTO
MARKETABILITY, MERCHANTABILITY, FITNESS FOR ANY
PARTICULAR PURPOSE OR USE, OR AGAINST INFRINGEMENT OF
ANY PATENT. IN NO EVENT SHALL HITACHI BE LIABLE FOR ANY
DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY
NATURE, OR LOSSES OR EXPENSES RESULTING FROM ANY
DEFECTIVE E6000 EMULATOR, THE USE OF ANY E6000
EMULATOR, OR ITSDOCUMENTATION, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. EXCEPT AS EXPRESSLY
STATED OTHERWISE IN THISWARRANTY, THIS E6000 EMULATOR
ISSOLD “ASIS”, AND YOU MUST ASSUME ALL RISK FOR THE USE
AND RESULTS OBTAINED FROM THE E6000 EMULATOR.

Rev. 3.0, 01/01, page Il of VI
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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 you.
Thiswarranty gives you specific legal rights, and you may have other rights which may vary from
state to state.

The Warranty is Void in the Following Cases:

Hitachi shall have no liability or legal responsibility for any problems caused by misuse, abuse,
misapplication, neglect, improper handling, installation, repair or modifications of the 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. No
part of thisuser's manual, all or part, may be reproduced or duplicated in any form, in hard-copy
or machine-readable form, by any means available without Hitachi's prior written consent.

Other Important Things to Keep in Mind:

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

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

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

Limited Anticipation of Danger:

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

* READ thisuser's manual before using thisemulator product.

* KEEP the user's manual handy for futurereference.

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

|A CAUTION 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.

NOT E emphasizes essential information.

Rev. 3.0, 01/01, page IV of VI
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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. 3.0, 01/01, page V of VI
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About This Manual

This manual explains how to set up and use the E6000 Emulator for the H8S series
microcomputers. It is the Debugging Platform User’s Manual for all H8S series E6000 emulators.
For detailed specifications on each E6000 emulator, refer to the supplementary information
supplied with the E6000 emulator.

Section 1, Introduction, gives arapid introduction to the system’ s facilities, including an overview
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 usein
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 how
to load and debug a simple C program. The tutorial program is supplied on disk so that you can
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 running
and using applications for MS-DOS® and Microsoft® Windows® operating system.

Related Manuals

e Supplementary Information
» Hitachi Debugging Interface User’s Manual
» User System Interface Cable User’s Manual

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

I SA Bus Interface Board User’s Manual (HS6000EI101HE)

PCI Bus Interface Board User’s Manual (HS6000EICO1HE, HS6000EI CO2HE)

PCMCIA Interface Card User’s Manual (HS6000EIPO1HE)

Description Notes on Using LAN Adapter for EGO00/ES8000 Emulator (HS6000EL NO1HE)
e Optional Memory Board User’s Manual

1-M SIMM Memory Module User’s Manual (HS6000EM S11HE)

4-M SIMM Memory Module User’'s Manua (HS6000EM S12HE)

Rev. 3.0, 01/01, page i of vi
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Conventions

This manual uses the following typographical conventions:

Style Used for

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

par amet er 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, Windows® 98, Windows NT® 4.0, and Windows®
2000 are registered trademarks of Microsoft Corporation in the United States and/or in other
countries.

IBM isaregistered trademark of International Business Machines Corporation.

The operating environment in this manual is Microsoft” Windows® 98 for English version on the
IBM PC.
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Section 1 Introduction

The E6000 emulator is an advanced realtime in-circuit emulator which allows programsto be
developed and debugged for the H8S 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 user
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.

11 Debugging Features

111 Breakpoints

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

Hardwar e 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. These
program breakpoints are set by replacing the user instruction by a BREAK instruction. In target
ROM, only one breakpoint (on-chip break) can be set.

1.1.2 Trace

The E6000 emulator incorporates a powerful realtime trace facility which allows you to examine
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 arolling buffer, which can 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 languages for
ease of debugging. However, if tracefiltering is used, only assembly language can be displayed.
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The buffer can be set up to store all bus cycles or just selected cycles. Thisis called trace
acquisition and uses the complex event system (CES) to select the parts of the program you are
interested in; see section 1.2, Complex Event System (CES), for more information.

It isalso possible to store all bus cycles and then just look at selected cycles. Thisis called trace
filtering.

1.1.3 Execution Time M easur ements

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

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

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

114 Performance Analysis

The E6000 emulator provides functions for measuring the performance of aprogram. The
performance of the specified program range can be displayed either as ahistogram 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).

115 Bus Monitoring

The E6000 emulator incorporates a bus monitoring function that monitors and displays the
contents of the accessed areain 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 when specified addresses (four points max.) are accessed.

1.2 Complex Event System (CEYS)

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 may
only occur after a specific area of memory has been accessed. Tracking down such problems using
simple PC breakpoints can be very time consuming.
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The E6000 emulator provides a very sophisticated system for giving a precise description of the
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.

The complex event system provides a unified way of controlling the trace, break, and timing
functions of the E6000 emulator.

1.21 Event Channels

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

» Addressor address range

« Address outside range

« Data, with an optional mask

* Read or Write or either

e MCU accesstype (e.g.,, DMAC and instruction prefetch)

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

e A certain number of times that the event must be triggered
» Deélay cycles after an event

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

122 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

e MCU accesstype (e.g.,, DMAC and instruction prefetch)
e MCU access area(e.g., on-chip ROM and on-chip RAM)
* A signal state on one or more of the four external probes
« Délay cycles after an event

The complex event system can be used to control the following functions of the E6G000 emulator:
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1.2.3 Breaks

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

124 Timing

Y ou can set up two events and then measure the execution time of the program between the
activation of thefirst event and second event.

1.3 Har dwar e Featur es

131 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 debugging
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 blocks
in the MCU address space. Each memory block can be specified using the Configure Map...
function as user (Target) or emulator (SIMM memory module) and, in each case, the access can be
specified as read-write, read-only, or guarded.

The definition of each type of memory is as follows:

Tablel.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 using the Memory... function. The
contents of memory can be modified at any time, even during program execution and the results
areimmediately reflected in al 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 bus
to the emulator side without stopping the user program execution. For both memory read and
memory write accesses, the HDI stores a maximum of 256 bytes of memory contentsin the
buffer. Therefore, the emulator uses the memory bus for up to 80 us (25 MHz, on-chip ROM)
2. MCU on-chip I/O or DTCRAM user system memory
The E6000 emulator stops the user program execution, then modifies the memory contents.
As stated above, a maximum of 256 bytes of memory contents are accessed. Therefore, the
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 that
can be specified as the emulator internal 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 use
of signals on the user system for break or trace. The signal for external probe 1 can be set asthe
condition for the event detection system depending on the low or high level. Since the signal for
external probe 2 outputs high level when the trigger setting (1 to 4) condition is matched in the bus
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.

Tablel.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 M ass

Dimensions; 219 x 170 x 54 mm

Mass: 1,000 g
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Section 2 Setting Up

This section explains how to:

e Set up the PC interface board (HS6000EII 01H separately purchased).
e 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 that
interface board.

The E6000 emulator communicates with the HDI through the PC interface board, and therefore,
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 do not
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. At
shipment, the memory area of PC interface board is allocated to the address range from H'D0000
to H'D3FFF.

When using Microsoft® Windows® 95 or Microsoft® Windows” 98 operating system, refer to
section 2.2, Setting Up the PC Interface Board on Windows® 95 or Windows® 98. When using
Microsoft” Windows NT® operating system, refer to section 2.3, Setting Up the PC Interface
Board on Windows NT*® 4.0.

Note: The PC interface board is not supported in Windows® 2000.

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)
e CD-R(HDI, User's Manual)

e External probes 1

» External probes 2

« Hitachi Debugging Interface for E6000 Setup Guide

Before proceeding you should check that you have all the items listed above, and contact your
supplier if any are missing.
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2.2  Setting Up the PC Interface Board on Windows® 95 or Windows® 98

221 Setting Up the PC Interface Board

o Start Windows® 95 or Windows® 98.

» Click the My Computer icon with the right mouse button and select Properties from the pop-
up menu.

The System Properties dialog box will be displayed.

« Double-click the Computer icon in the Device Manager panel to open the Computer
Properties dialog box.

» Click the Memory in the View Resour ces panel to display the memory resources.

Compuler Prepake:
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) (000 D000 - D000 FFF Ulrerwaslabds for wis by devices
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Figure2.1 Computer Properties Dialog Box (Before Setting)

A memory areathat isnot 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 interface
board. Select one of the address ranges that is not listed in the Computer Properties dialog box.
For example, if you select the range H'D8000 to H'DBFFF, the corresponding switch number will
be 6.
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Table2.1 AddressMap of PC Interface Board and Memory Switch Setting

Address Range Switch Setting
From H'C0000 to H'C3FFF
From H'C4000 to H'C7FFF
From H'C8000 to H'CBFFF
From H'CC000 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'EO000 to H'E3FFF
From H'E4000 to H'E7FFF
From H'E8000 to H'EBFFF
From H'ECO000 to H'EFFFF

W >l o|lol~N|loaslw N RO

Define the memory area so that Windows® 95 or Windows® 98 does not use the area as follows:
» Click Memory in the Reserve Resour ces panel and click Add.

The Edit Resour ce Setting dialog box will be displayed.

Erdet the begrning and snding wshe of

the marrary rangs v el Bip booscaoee

St vk 00000 =
End vaise |'_-uu-t 3

[ ] coe |

Figure2.2 Edit Resource Setting Dialog Box

» Enter the memory area addressesin Start value and End value.
«  Shut down the host computer (do not restart it) and turn off the power switch.

e Using asmall screwdriver, rotate the switch in the rear panel of the PC interface board so that
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 |SA
dot.
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* Replace the host computer cover.

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

e Switch on the host computer.

« Open the Computer Propertiesdialog box and check that the memory area you have selected
islisted as System Reserved.

Wi msourmes |FIn-:mF|m..r:m-|
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Figure2.3 Computer Properties Dialog Box (After Setting)

222 Modifying the CONFIG.SYSFile

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

¢ Select Run from the Start menu.

e TypeSYSEDI T and click OK.

When EMVB86. EXE isused in the CONFI G. SYS file, the CONFI G. SYS file must be modified.
If the CONFI G. SYS fileisnot used, or if EMVB86. EXE is not used even when the
CONFI G SYSfileisused, go to Section 2.2.3, Modifying the SY STEM.INI File.

¢ Locatethelinein the CONFI G. SYS file that reads:

DEVI CE=C: \ W NDOWAB\ EMVB86. EXE
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« Changetheline so that it reads as shown below.
DEVI CE=C: \ W NDOWB\ EMVB86. EXE X=aaaa—bbbb

Here, aaaa isthe upper four digits of Start value and bbbb isthe upper four digits of End
value. For example, for the switch set to 6, you would set the line to read:

DEVI CE=C: \ W NDOAB\ EMVB86. EXE X=D800-DBFF

* Savethe CONFI G. SYSfile.

223 Modifying the SYSTEM.INI File
e Addthefollowing lineto the[ 386enh] sectioninthe SYSTEM | NI file:
EMVEXcl ude=aaaa- bbbb

Here, aaaa isthe upper four digits of Start value and bbbb isthe upper four digits of End
value. For example, for the switch set to 6, you would set the line to read:

EMVExcl ude = D800- DBFF
» Savethe SYSTEM | NI file and exit the SYSEDI T.

* Restart the host computer.

This ensures that Windows” will not use this block of memory. Y ou 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 NT® 4.0

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

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*

« Execute Start/Programs/Administrative Tools (Common)/WindowsNT Diagnostics.

« Click the Memory button in the Resour ce tab 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 # Start End
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 which upper memory areas have already been used.
Start End Start End Start End

WIN|FR|O| #®

N|(o|lo| A~ H®

W|>|©| 0] #*

The memory areas being used should be the same as those checked for WindowsNT* above.

Define the memory areafor 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 # 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 HD7FFF | 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'DCO000 H'DFFFF | B H'ECO000 H'EFFFF
Note: 4 is the 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 used, with View/System Resour ces.
* Add Unlisted Card with Configure/Add Card/Others....

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

» Move to the Memory [hex] list box in the Configure Unlisted Card dialog box.

« Click the Add Memory... button to display the Specify M emory dialog box.

« Enter amemory arearange that is not used by any other device and that corresponds to one of
the PC interface board switch settings.

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

» Using asmall screwdriver, rotate the switch in the rear panel of the PC interface board so that
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 ISA
sot.

* Replace the host computer cover.

« Connect the PC interface cable between the PC interface board and the PC |F connector on the
E6000 emulator. Press each plug firmly home until it clicks into position.

e Switch on the host computer.

24 Installing the HDI

Toinstall the HDI, refer to Hitachi Debugging Interface for EG000 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 to
detect the E6000 emulator.

".I Dy Eniei Ervwilalin i Fui] ] o il (o |

Uriabohis b it bt purérvmsnt Gonlguralon b
EE0I |54 Dvreer. 'wll lbeinpd o ded deleall waieet raiesd

Figure2.4 Faulty Connection M essage
Thisindicates:

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

» ThePC interface cableis not correctly connected between the PC interface board and the
E6000 emulator.

25.2 Communication Problems

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

t: [ovrvse Dot Conncd ks 158 inbert mcos cad

Unasbds Innszsinee peswinsy pomisguesdn for
E GO0 1% Doy 0 mltarnpd 1 00 sl s sl

- f|

Figure2.5 Communication Problem Message
Thisindicates:

e Thememory areareserved in the CONFI G. SYS file does not match the inteerface switch
setting on the rear panel of the PC interface board.

» Selected area of memory isin use by another application.
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Section 3 Hardware

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

31 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 EG000 emulator.

Y — Y 1
PC interface
EB000 -—cable
connector
User system
interface cable
connector
| «— Power connector
Ex i
ternal probe p«— On/off switch
connectors
— J
Case screw Case screw

Figure3.1 E6000 Emulator Connectors
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311 Example of Connecting the User System Interface Cable Head to the User System

Screw (x4)

/N

] User system interface
cable head

<« - - -{==q-- - - -
<« - - ==~ - - - uC

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

» Ensurethat all power is off to the E6000 emulator, user hardware, and associated equipment.
« 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 the
socket, so care should be taken to correctly identify pin 1 on the E6000 emulator and socket when
installing.

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

OO,

[ <]

®© ©

Figure3.3 Sequence of Screw Tightening

Note: Be careful not to over-tighten the screws as this may result in contact failure on the user
system hardware or damage the cable head. Where provided, use the ‘ solder lugs' on the
QFP socket to provide extra strength to the E6000 emulator/user system connection.
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31.2 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

User system interface cable

Figure3.4 Plugging User System Interface Cable Body to E6000 Emulator

313 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

321 AC Adapter

The AC adapter supplied with the EG000 emulator must be used at all times.

322 Polarity

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

5V (Outside)

AN

GND(Inside)

Figure3.5 Polarity of Power Supply Plug

323 Power Supply Monitor Circuit

The E6000 emulator incorporates a power supply monitor circuit which only lights the red LED
when avoltage 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 E6G000 emulator.

Note: Usethe provided AC adapter for the E6000 emulator.
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3.3 SIMM Memory Module

E6000 emulator optional SIMM memory modules are available which provide emulation memory
for user code without needing a user system. The optional SIMM memory modules are available
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.

331 Optional SSIMM Memory Module Configuration

The configuration of the optional SIMM memory module is controlled by the mapping RAM.
Opening the Memory sheet of the System Status window allows you to check which optional
SIMM memory module, if any, isinstalled and also allows the four banks to be relocated to the
reguired addresses from the Memory M apping dialog box.

34 Hardwar e I nterface

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 the
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 of the AV
pin), and are then monitored by the E6000 emulator to detect powered user system hardware
presence.

34.2 User System Interface Circuits

The interface circuit between the MCU in the E6000 emulator and the user system has a signal
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 E6G000
emulator to auser system, adjust the user system hardware to compensate for propagation delays.

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 information
supplied together with the E6000 emulator.
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General Ports:

Vcc

47 kQ
47 Q
MCU - 1A%% O User system
é interface cable

Figure3.6 User System Interface Circuit for General Ports

Mode Pins (MD2, MD1, and MDO0), WAIT, and NMI: 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 mode pins are only monitored. The CPU mode depends on the HDI settings.

Vce

47 kQ
Emulator 47 Q
MA O User system

control - V _
circuit é interface cable

Figure3.7 User System Interface Circuit for MD2, MD1, MDO, WAIT, and NM|I

RESET:

Vcc

47 kQ

Emulator 74HC14 47 Q
control User system
circuit interface cable

Figure3.8 User System Interface Circuit for RESET
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Analog Port Control Signals:

47 Q
MCU p——————w\—0 Analog User system
I/O port interface cable
O AVcc
o User system
MCU IS 1 OVrel  interface cable
27 kQ
AVss

0.022 pF 0.022 |F

Figure3.9 User System Interface Circuit for Analog Port Control Signals

IRQO-HRQ7: ThelRQO to IRQ7 signals are input to the MCU and also to the trace acquiring
circuit. Therefore, therising and falling time of these signals must be within 8 ns/V or shorter.

cc

V
47 kQ
47 Q
MCU o é MN User system

interface cable

|
|
|
I
47 Q 5 interface cable

Vcc
47 kQ User system
Trace Emulator
buffer < c_ontr_ol . Wv connected by
circuit cable head

Figure3.10 IRQO-IRQ7 User System Interface Cir cuit

343 Clock Oscillator

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

An 8-pin connector, marked EXT1 (on the right under the user system interface cable connector),
on the E6000 emulator case accommodates four external probe inputs and two trigger outputs. The
pin assignment of this connector is shown in figure 3.11.

L1 1 1
GND| GND |
Tuvcc Tsv

OO0O00OOOOO | exn
L1l
T 11

Probe Trigger output

Figure3.11 External Probe Connector 1

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

Vce
HD151015 ® MN O External probes 1-4
22 Q

Figure3.12 Interface Circuit for External Probe 1

The trigger output is controlled by event channel 8 and is an active low signal. The trigger output
isavailable as either TS5V (within the range from 2.5V to 5 V; does not depend on the user V.
level) or TUV . (theuser V level).
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345 External Probe 2 (EXT2)/Trigger Output

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

5 6
GND

OOOOOO |&xr
L1l
T T 1

Trigger output

Figure3.13 External Probe Connector 2

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

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 isimplemented on the E6000 emulator which allows the user system
voltage level from the user system to be monitored. This monitored voltage level is automatically
supplied to the logic on the E6000 emulator and is derived from the E6000 emulator power supply
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 user
system interface cable is attached, the EG000 emulator will match the voltage supplied to the user
target in all cases; i.e. even when the user V. is below the operating voltage for the MCU. You
must be careful not to select an invalid clock frequency. When the E6000 emulator is connected to
the user system and the user system isturned off, the voltage follower circuit output voltage level
isO V. In this case, the EG000 emulator will not operate correctly.
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You can set auser V. threshold in the range Vcc max. —0 V by using the EG000 emulator
configuration dialog box. If the user V. drops below this threshold, the User System Voltagein
the Platfor m sheet of the System Status window will display Down, otherwise OK is displayed.

3.3V

User Vcc level

User Vcc OK
threshold
Down
3.3V
E6000
Vcc level
ov

User system
interface cable
removed

Figure3.14 Voltage Level Monitoring (Examplefor Vcc = 3.3 V)

Rev. 3.0, 01/01, page 24 of 66
RENESAS




35 Differ ences between M CU and E6000 Emulator

When the E6000 emulator isinitialized or the system is reset, there are some differencesin the
initial valuesin some of the general registers between the MCU and E6000 emulator as shown in
table 3.1.

Table3.1 Initial Value Differences between MCU and E6000 Emulator

Status Register E6000 Emulator MCU
Power-on PC Reset vector value Reset vector value
EROto ER6 Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The | mask is set to 1 and the The | mask is set to 1 and the
other bits are undefined other bits are undefined
Reset command PC Reset vector value Reset vector value
EROto ER6 Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The | mask is set to 1 and the The | 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 used on
the 1/O ports of the E6000 emulator.

351 A/D Converter and D/A Converter

Due to the use of a user system interface cable, thereis a dight degradation in the A/D and D/A
conversion than that quoted in the Hardware Manual for the MCU being emulated.
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Section4 Tutorid

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

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

Thetutorial assumes that the H8S/2655 E6000 is used. When using another type of E6000
emulator, change the file and directory names to your target ones.

41 Introduction

Thetutorial isbased on asimple C program.

Before reading this chapter:

e Set up the E6000 emulator from the HDI software. See section 2, Setting Up. Y ou do not need
to connect the E6000 emulator to a user system to use this tutorial.

* Make sureyou are familiar with the architecture and instruction set of the MCU. For more
information, refer to the Hardware Manual for the target MCU.

Thetutorial program arranges ten random data in ascending/descending order. The source
program (Sor t . C), and the object filein the ELF/DWARF2 format (Tut or i al . 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 E6000 H8S 2655 of the Start menu.

Figure4.1 HDI Start Menu

42.1 Selecting the Target Platform

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

v Cimsle @ pew iess0n of
| T T - |
=L

™~ Previous ppyson e

I ]

Figure4.2 Select Platform Dialog Box
* For thistutoria select EGO00 H8S/ 2600 Enul at or and click OK to continue.

Note that you can change the target platform at any time by choosing Select Platform... from the
Setup menu. If you have only one platform installed, this menu option will not be available.
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When the emulator has been successfully set up, the Hitachi Debugging I nterface window will
be displayed, with the message Li nk up in the status bar.

B S Vminepeeey Coteeine Tdend B EEED HES R0 E milaivg  [owld s

Mernbe— T e [l Y e ey feo lHede e alil=]
Taalbm — 1] o a2 Wy || F #wHREARE T
HE sy Lam E.LWBE NPl iPas
LCina [&ddrass [BF [Label [T |
1 E il BAOT a maini )
1N
i1 fa4d,
Al =
= b !
@ | Ly
o |1
JEuT, -l 1
i -
K |- 5 Nl
B . :' i
g 26 E 11
a n d
¥ SWE §, 4. k. e 2
izha bar — For Hal csann L1

Figure4.3 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: Givesyou accessto the HDI commands for setting up the E6000 emulator and using
the HDI debugging functions.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used menu commands.
Program Window: Displays the source of the program being debugged.

Status Bar: Displays the status of the E6G000 emulator. For example, progress information about
downloads, snapshots of address busin 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:

* Thedevicetype

e The operating mode
» Theclock source

e Theuser signals

e The memory map

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

431 Configuring the Platform
To set up the target configuration:

» Choose Configure Platform... from the Setup menu to set up the conditions for the selected
platform.

« Thefollowing dialog box will be displayed:

E Bl HES 255000 Canfge stion Propmiies

prce R | | o

F Lhmflaun esabis

£* I'Ii."w‘.lm Mg | ﬂ F Lhml

o = Ll flimsdte sradis
s T T | F Lim s Mg mia
T Asfrdilicn’ | 1.5 -

B [ rahie i gt snad e o s [

FF Bash g micess e

r

I Eveabde gists AW

B s s clowariingiing o dqabing e S0

r
Chm VL Thhad s 42 s d o
Evwer  Eraswm B Gaw Tharge |

[ o | ol | | b |

Figure4.4 Configuration Dialog Box
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e Set up the options as shown in table 4.1.

Table4.1 Configuration Options

Option Value (Depending on Evaluation Chip)
Device H8/2655

Mode 7 (advanced mode, single chip)

Clock 10 MHz

Timer resolution 125 ns

All other options Default

» Click OK to changethe target MCU settings.

432 Mapping the Memory

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

« Todisplay the current memory mapping, choose Configure Map... from the Memory menu,
or click the Memory Map button in the toolbar.

The Memory M apping dialog box shown in figure 4.5 is displayed.

Tvps
e |
=
= PTTTET _ |
oooanEon OEONFFFFE O Chip Resad—-ai 3
oo0lon00 ODFFEBFF Usar Ceoarded |—]

-.ui:-E';uu OOFFFEFF Om Chip Read-wa
FOFFFCOD OOFFFEIF User Gusrded - I
BOFFFE4D OOFFEFFF Om Chip Resd-w

Figure4.5 Memory Mapping Dialog Box
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Table 4.2 lists the three memory types available in the EG000 emulator.

Table4.2 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.

Table4.3 AccessTypes

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 the Edit button after selecting the target mapping line, or
simply double-click that line.

Here, double-click the On Chi p Read- onl y inthe Memory Mapping dialog box.

The Edit Memory Mapping dialog box is displayed.

L [Ho000FFFF

Seting [II'|I}|. Haad-onky El

|m|c.w.-u| tee |

Figure4.6 Edit Memory Mapping Dialog Box

* Click OK to close the dialog box.
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» Todisplay the device map information, select Status from the View menu or click the Status
button in the toolbar to open the System Status window, and select the Memory sheet. The

device map information is then displayed as follows:

Turget Devioxr Coofigurwtion OOOOCO00-O00OFTTFT Intsc=al
DOFFICO0=DOrFIerr Lnteizal
DOFFFEA0-~DOFFFI0? Lnregsal
DOFFTTEA-0OFTFFEF Inrsrmal

I¥SIeln HEmDEY FEdOlUloEs S1hN Eddule
B AIHH fiveed
Ao Dassm:

e S ——

RCA
[LEA, ]
L]

Ci: nob umed
Ir onkE e
BOC Sy
11 BOG T
L&aded Mesorl Azems Hons
E !HIIII‘l 3 Fiatom a» Mamory E Tearin Fd ]

Figure4.7 System Status Window (Memory Sheet)

Note: The memory map differs depending on the target MCU and the MCU mode.

4.4 Downloading the Tutorial Program

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

441 L oading the Object File

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

e Choose Load Program... from the File menu, or click the L oad Program button in the

toolbar. The Load Program dialog box is then displayed.
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» Click the Browse... button, select the Tutorial.absfilein the Tutorial directory from the
Open dialog box, and click the Open button. The Load Program dialog box is displayed.
Click the Open button to start to download the file.

ek o = =l 4l ol

e gane  [Tutmin st Do |
Fier of ype:  [ELF TWARF Fiker [ 2] =] _ Coed |

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 the
memory areas that have been filled with the program code.

] Meshols naiwi C e HETEEIDDE 2RS0T ussaal. T ulorial sl
fean insdest

Figure4.9 HDI Dialog Box
* Click OK to continue.

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

442 Displaying the Program Listing
The HDI alows you to debug a program at a source level.

» Choose Source... from the View menu, or click the Program Sour ce button in the toolbar.
inti;
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Y ou will be prompted for the C source file corresponding to the object file you have |oaded.

= ol @l o ml
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=

Figure4.10 Open Dialog Box (Source File Selection)

e Select Sort. ¢ and click Open to display the program window.
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e If necessary, choose Font... option from the Customize submenu on the Setup menu to choose

Figure4.11 Source Program Window

afont and size suitable for your host computer.

Initially the program window opens showing the beginning of the mai n program, but you can
scroll through the program with the scroll bars to see other sections.
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45 Using Breakpoints

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

451 Setting a PC Break

The program window provides avery simple way of setting a PC break. For example, set a PC
break at address H'103e as follows:

« Double-click in the BP column on the line containing address H'103e.

Lirns| iSitresps | EF CLujiml EoErnm -
B OoDOLOLE _wmin ol maminivodd)|
o] COOOIOLe i
) TR T
11 EOHg Ajld) y 31
i volanil® oy Win. WK
i
1§ [ml el ] foci(i = 30 § & 10 ¢ a+4++4| i
15 OoOIO0le 2= rmeed|] s
& [ m i A Pt | LE| 3 opi
1 (R E i ]
1]
1B G inEs wlil = 3
B0
21 OO0 I0Ne @ Brmmi sackimkz
I [ i i A L P min = afd]
 : LE B R L ] imd = al¥ i
i= O EEE min = {3
[m e w il ] maay = 0y
ik CEOLOSS changs (s ;
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Ia (w8 i | max = afld]f
LBz =

Figure4.12 Setting a Breakpoint (PC Break)

Theword ¢ Br eak will be displayed there to show that a PC break is set at that address. Although
not performed in this tutorial, double-clicking repeatedly in the Break column can change the
display in the cyclic order shown below to set the event for measuring the execution time between
events (+Ti ner : start time measurement; - Ti ner : stop time measurement), point-to-point trace
(+Tr ace: start trace; - Tr ace: temporarily stop trace), or trace stop (Tr St op: stop trace). When
- Tr ace isfollowed by +Tr ace, trace is resumed. However, when - Tr ace isfollowed by

Tr St op, trace will not resume even after +Tr ace appears.

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

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

* Choose Reset Go from the Run menu, or click the Reset Go button 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.
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Figure4.13 Program Break

The message Br eak=PC Br eak isdisplayed in the status bar to show the cause of the break.

Y ou can aso see the cause of the last break in the System Status window.

» Choose Status from the View menu or click the Status button in the toolbar to open the
System Status window, and select the Platform sheet.
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Figure4.14 System Status Window (Platform Sheet)

TheCause of |ast break lineshowsthat the break wasaPC break. The Run Ti me
Count line showsthat the user program executing time (from user program start to break) is
218.375ps. Thetimer resolution of the event time (set by +Ti mer and —Ti ner ) and the run time
timer’ s resolution is decided by the Timer Resolution option in the target Configuration dialog
box. When using asmall resolution (e.g. 20 ns) for along time measurement, the inaccuracy may

be large. Select the timer resolution suitable for the length of measurement time.
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453 Examining Registers

While the program is halted you can refer to the contents of the MCU registers. These are
displayed in the Register s window.

* Choose Register s from the View menu, or click the CPU Register s button in the toolbar:

a1

Pegister |Walws
ERD OOFFFEFD
K1 [RIRERIRTN] o
| 4 F 3 LFLDE L
EES DIIFFF A4
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EE7 OOFFFECC
PC Oll3E

+ CCR I1-T-I--

+EER = —=—== it
HALZH O0oDo0DED
HAZL o0opooaD

Figure4.15 RegistersWindow

As expected, the value of the program counter, PC, is the same as the highlighted statement,
H 103e.

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

Y ou can aso change the registers from the Register swindow. For example, to change the value
of the PC:

« Double-click the Value column corresponding to PC in the Register s window.

The Register dialog box allows you to edit the value.

Wk

i (7] Lo |

Sal A
[hole Ragaier = il

Figure4.16 Register Dialog Box
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e EditthevaluetoH 1016, the start address of the main program, and click OK.
The highlighted bar will move to the top of the main program to show the new PC value.

» Choose Go from the Run menu, or click the Go button in the toolbar, to execute up to the
breakpoint again.

Bl

454 Reviewing the Breakpoints
You can see alist of all the breakpoints set in the program in the Breakpoints window.

» Choose Breakpoints from the View menu, or click the Breakpoint button in the toolbar:

'E‘

Bieakpoints

Enakile |FilefLine Synisnl | Lddress | Type
Fore.efil DOODI03IE PeEagesn

Figure4.17 Breakpoints Window

The Breakpoints window also allows you to enable or disable breakpoints, define new
breakpoints, and del ete breakpoints.

4.6 Examining Memory and Variables

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

46.1 Viewing Memory
Y ou can view the contents of a block of memory in the M emory window.

For example, to view the memory corresponding to the array mai n in Byte:
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e Choose Memory... from the View menu, or click the Memory button in the toolbar.

e Enter mai n inthe Addressfield, and set Format to Byt e.

Dpeen M emony Window

i
_Corcnl |

[mein
Faamat

|E!.-:e ﬂ

Figure4.18 Open Memory Window Dialog Box

» Clicking OK opensthe M emory window showing the specified area of memory and enables
to check the contents of the memory block.

= Hiple Womosp - _ mar
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JO00L0LE 79 3 00 30 OF FS 19 44 w7, 0.,.0
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JO0OLCZE 10 0 o0A DO OL Q0 &% BE  .p....7

O00LOEE  OfF 54 79 24 00 0A 40 ED L TyE. M,
MOOLAIE  OF OO0 35 46 QL 00 &% 30, UF., . JP
0001 OL O 6F FO 00 2 01 00 L Lo.., ..
MOOLCAE  &F 50 00 24 01 00 &F FO oP.5..o. =

Figure4.19 Memory Window (Byte)

46.2 Watching Variables

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

For example, look at thel ong-type array variable @, declared at the beginning of the program,
using the following procedure:

» Click theleft of array variable & 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
choose Add Watch.

The Watch window will display the variable.
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Figure4.20 Watch Window (After Adding Variables)

Y ou can double-click the + symbol to the left of symbol & in the Watch window to expand it and
display the individual elementsin the array.

If necessary, select Decimal from the Radix submenu in the Setup menu, or click the
Radix=Decimal button in the toolbar to display in decimal form.

ang failug
A :.' Q=0 oac ) | |-_|n|"|_]_|| 1
0] 02743 { CwDFFFR9: 1 (lana)
[ 1] 0' 12767 { OxD0Fffbald } (long)
2 D'3084 [ Ox00FFFbad } (Teng)
012060 { Ox00fffbab Llong)
1 D'32225 { QuDDFFfbac } (lena)
(5] D'17543 { Cx00FFFbbD ] (long)
E D'2508% { QxOOFFfbbd } (lena)
[ 7] 021183 | Ox00FffbbE Long)
B D'25137 { QuDOFFfbbe } (Tena)
El o' 25566 | Ox00FFFbcd ) ’l onag)

Figure4.21 Watch Window (Symbol Expansion)
A variable name can be specified to add a variable to the Watch window.

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

* Enter variable name nax and click the OK button.
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Figure4.22 Add Watch Dialog Box

Thevol ati |l e | ong-type variable max is added to the Watch window.
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_':I_ 3 | 0T ] "I 11
Has O' 16776140 | Dx00Fffhad } Cwolatile Tenal

Figure4.23 Watch Window (Adding Variables)

4.7 Stepping Through a Program

The E6000 emulator provides arange of options to perform step execution by executing an
instruction or statement at atime. The alternative step commands listed in table 4.4 are provided.

Table4.4 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

e Confirm that a PC break is set at H'103e.
* Select Reset Go from the Run menu or click the Reset Go button in the toolbar.

The program is executed and stopped at H 103e by set PC br eak. The statement of sort (a)
will be highlighted.
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Figure4.24 Program Window after Executing the Reset Go Command
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* Choose Step In from the Run menu, or click on the Step I n button in the toolbar, to step

through thesort statement.
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Figure4.25 Program Window after Executing the Step In Command

Exit the function, and back to the next statement in the mai n program, by choosing Step Out
from the Run menu, or clicking the Step Out button in the toolbar.

i

RENESAS
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AddressH 1042 will be highlighted showing that the emulator has exit from the function.
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Figure4.26 Program Window after Executing the Step Out Command

» Usethe Step In command and execute the program up to the change 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 is
executed in the C/C++ source level, exit the C/C++ library function or execution routine
with the Step Out command and close the Disassembly window.
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Figure4.27 Program Window after Executing the Step In Command (2)
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47.2 Stepping Over a Function

The Step Over command executes a function, without single-stepping through the body of the
function, and stops at the next statement in the mai n program.

* Choose Step Over from the Run menu, or click the Step Over button in the toolbar.
T

The program executes the change function and stops at the beginning of the next address,
H 106c.
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Figure4.28 Program Window after Executing the Step Over Command
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4.7.3 Displaying Local Variables

You can display local variables of afunction using the L ocals window. For example, we will
examine the local variablesin the function mai n. Thisfunction declaresfive local variables: a,
j,i,mn,and max.

¢ Choose L ocalsfrom the View menu, or click the L ocals button in the toolbar.

Lo als EN=E
aris falue

i o' -1124 { R4 ] {int)

va ={ 0x00Fffbac } (lengl10])

i 0'i0 4§ ERG I{ [ lang)

i o'0 { 0=00fFfhad cwolatile Tong)

T O'0 § Ox00FFFbed D larilea 1 -".'_|:

Figure4.29 LocalsWindow
The L ocals window will show nothing when there are no local variables.

e Choose Step In from the Run menu or click the Step button in the toolbar to perform step
execution onetime.

#

The contents of variable m n are changed and their values are displayed.
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A 0'0 { 0x00FFFbed b (veTatile long)

Figure4.30 Local Window (After Contents of Variable min are Changed)

» Double-click the + symbol to the left of variable @ in the L ocals window to expand variable &
and to display the individual element of each array.

* Refer to elements of variable & beforesor t function execution and confirm that random data
has been sorted in descending order.
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1] D' 25089 =00 thas ;1.'"1.;|'|
4] D'211B3 { 0x00Fffhac [end]
5 D' L17543 UEL NI o o o :,l eyl .:Iﬂ
E ] o' '__"E- 000t T bk Long
7l D L2060 | O=00ffrbba : "'I;IJ
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=) O' 27449 I'I-:I.'“I.'“FFFI:-:I.'J {leng)
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Figure4.31 Local Window (After Array Variable a is Sorted)
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4.8 Using the Complex Event System

So far in thistutorial we have monitored the behavior of the program by observing the contents of
an area of memory in the Memory window, or the values of variablesin the Watch and L ocals
windows.

Sometimes the action of aprogram is too complex to allow usto do this. Using the emulator’s
complex event system, you can, for example, detect the time when the program has accessed
H 1098 fivetimes.

481 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 follows:

« Select Hexadecimal in the Radix submenu from the Setup menu, or click the Radix = Hex
button in the toolbar to display hexadecimal.

16

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

» Choose Breakpoints from the View menu to display the Breakpoints window, or click the
Breakpoints button in the toolbar.

'El

« Click in the Breakpoints window with the right mouse button, and choose Add... to set a new
breakpoint.

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

e Setthe Typeto Event and enter the addressH 1098 into the AddressL o box asa
condition.
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Figure4.32 Adding Breakpoints (Address Specification)

» Click the Action tab and display the Action panel.
» To generate abreak after accessing five times, enter 5 in the Required number of event
occurrences edit box.

Henakpomnl/E vanl Prepaitias
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Figure4.33 Adding Breakpoints (Count Specification)
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» Click OK to define the breakpoint.
A break occurs when addressH 1098 has accessed (read or written) five times.

The Breakpoints window shows the new event you have defined.

[Enable [F11e/Cine z dress
Sort.Cf 21 DOOOLZ3E  Progran
1] Sort, o 30 DOQOLoas Chl LE) adkdrass breas Count 5

Figure4.34 Breakpoints Window

¢ Choose Reset Go from the Run menu, or click the Reset Go button in the toolbar.
Execution will stop at the PC breakpoint set at addressH 103e.

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

=l

The execution stops when address H 1098 has accessed five times.
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Figure4.35 Stopping the Program by an Event Breakpoint
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The status bar will display Br eak = Conpl ex Event Syst emto 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 until
execution stops.

4.9 Using the Trace Buffer

The trace buffer allows you to look back over previous MCU cyclesto see exactly what the MCU

was doing prior to a specified event.

49.1 Displaying the Trace Buffer

Y ou can specify the address accessed by the program to use the trace buffer to look back to see
what accesses took place.

«  Open the Trace window by choosing Trace from the View menu, or click the Trace button in
the toolbar.

=

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

I Trace - 1M recredn (e Pl |
Cycle |[Adoress|Lab=]1]|Ced Data |/ wWlare=a |Status|Clock |[Frooes{ IR0 | Source -
s a10Es k== PO B PR 1 1111
-O000E COl0dAR P W LdET PO 20 PRI, | 1111
-y Ddlida ELT qdb- RO AOW  PROG 1 1111
s D0l icede CdES B0 B0 PG ] 1111
- 005 CO10EE wouwow Odib PO B0 PROG | 1111
Lo (lirda ER& qii:s RD =0 PROG 1 1111
03 Q1A Odbs ED W PROG 1 1111
- (K002 COice ADD.W CHED RO BOW PROG 1 1111
Lg]l L]l rd4ib RO =BOW  PROG 1 1111
+O00) D102 D R = PRIDG 1 1111 __I

Figure4.36 Trace Window

» If necessary, adjust the width of each column by dragging the column dividers on either side of
the labelsjust below the title bar.

In cycle- 00005, you can see that addressH 1098 has been accessed.
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49.2 Setting a Trace Filter
Currently the Trace window shows all the MCU cycles.

» Digplay the Trace Filter dialog box by clicking the Trace window with the right mouse
button and selecting Filter ... from the popup menu.

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

« If necessary, click General to show the General panel.
» Select Pat t er n inthe Type section.
e Inthe Address section click Addr ess and type H 1098 in the Address Lo field.

Toacs Filles B

General | Bus / duea | Signals |

Trp= Axdress
r ke I Dot Caim % Addieee ™ Fangs
= Paliem
r Hckdnacis L ||-|"||:+:
I
-
Ii
Dty Compain Demciion
[T Compss r r Bead
I
- " ™ Wris
[ & Edbm

Figure4.37 General Panel in Trace Filter Dialog Box
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» Click Bus/ Areato display the Bus/ Area panel.
* SetBusStateto CPU Pref et ch.

Gerwwal Bus /Area | Sapnas |

Hiik Sisle

F [Py Preteich
[T CFUDaia
[ Refsezk

[T DMaC

[ OIC

-

E

bbbkl

[ Dont Coe F Dot G

[ or | coma | | hee |

Figure4.38 Bus/ Area Panel in Trace Filter Dialog Box
* Click OK to save the tracefilter.

In the Trace window, only the cycles in which the MCU accessed addressH 1098 are displayed.
The program has stopped by accessing H 1098 five times.
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o | M

Figure4.39 Showing Trace Buffer Contents
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410 Measuringthe 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:

» Select Performance Analysis from the View menu or click the PA button in the toolbar and
open the Perfor mance Analysis dialog box.

« Click the Conditions button and open the Perfor mance Analysis Conditions window.

» After clicking No. 1 in the Perfor mance Analysis Conditions, click the Edit button and open
the Performance Analysis Properties dialog box.

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

e e - |
e 01 5gocted Fange thessurement———— 1

. Psnge Mame |
Haage

Sttt Aiddress | |H'|3'
Enil Kbl | |||'[I

[ ok | comen Help

Figure4.40 Selecting the Conditionsfor Measurement
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» Select Time Of Specified Range M easur ement from M easurement M ethod to measure the
performance over the specified range.

* Input Anal ysi s asthe Range Name.
e Input addressH 1088 asthe Start Addressand addressH 10ec asthe End Address.
» Click OK to select the conditions.

This completes the setting for No.1.

In the Performance Analysis Conditions window, the conditions selected in the Perfor mance
Analysis Properties dialog box are displayed.

1" mf o meincs Areilpa e Conddd e

Addrean Control kMeds Time Mesvmemen nil
L A 160w
T Predeich © Allne
20 &
" Target
No  Conditeeds
AnalvaLE hames E dd00loss H"DOIQLOEC

1
&
g

el Die| Al I ITI Caacrl Hrig

Figure4.41 Displaying the Measurement Conditions
* Click OK to set the measurement conditions.

Now, the performance of the execution in the addressrangeH 1088 toH 10ec can be
measured.

» Click Close and close the Performance Analysis dialog box.
» Double-click the BP column of the line that includes addressH 1082 and set a PC break.

* Select Reset Go from the Run menu or click the Reset Go button in the toolbar, and execute
the program from the beginning.

The program will stop at addressH 1082.
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4.10.2 Displaying the Analysis Results
The performance analysis results are displayed as a histogram or as percentages.

» Select Performance Analysis from the View menu or click the PA button in the toolbar and
open the Perfor mance Analysis dialog box.

o Hanm Nods Esté 0—1l0— 20— 30— 40— E0— B0— V0-— 80— 90—l =
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3
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* Giogh
e | condisions | Close | Help |

Figure4.42 Displaying the Analysis Results (1)
The performance analysis results are displayed as a histogram and as percentages.

* Click Value.
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Figure 4.43 Displaying the Analysis Results (2)

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

Rev. 3.0, 01/01, page 59 of 66
RENESAS




411 BusMonitor

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

¢ Select the Bus Monitor Window... from the View menu.

Mper Bux Monilor Menu

Belect Bus Monitor Function
¢ Set Address For Trigger

Figure4.44 Open BusMonitor Menu Dialog Box

e Select Set addressfor RAM Monitor under Set Bus Monitor Function, then click OK.

* Select the Monitor 1 check box, enter H f f f a00 in the text box, select Access, then click
OK.

Sel Addiess For HAH Hasdlor

Address Display Data
klondtor] : |H'I FF&mD % Access 256 Bhae
bondtorg @ |HUOG0O0A00 & Anrnan  C PGE Bute

Mondterd : [HDBDODIDD & pecese £ 26 By
Monttord :  [HODDODADD & peppss € PR Byl
Monitor§ :  [HIODO0A00  # pecess 0 266 Byl
Konitoes : W & frcess E 256
Monitoe] :  [FD0D0DO0G @ Access € 266
Monhoef @ [F00D0000D0 F Access € 2

Deldeie &l | | 0K | Cancel

B B B B B B E A

Figure4.45 Set AddressFor RAM Monitor Dialog Box
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* Select Reset Go from the Run menu or click the Reset Go button of the toolbar.

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

In thistutorial, since program execution stops at PC breakpoints, only the addresses that satisfy the
specified condition are displayed.

= HAM Monilor Desplay For Addiess 1 Sefling

adoress [ata
".IH-H'-E".I o 00 Q0 00 OF Fa D% OF

OFFFA 0
OFFF&40

OFF F&ag
FFFARD
UFFF&C0
UFFFADU
(FFF&ED
OFFFAF]

Figure4.46 RAM Monitor Display Window

412 Stack Trace Function

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

* Double-click the BP column of the line that includes addressH 108e and set a PC break.

* Select Reset Go from the Run menu or click the Reset Go button in the toolbar, and execute
the program from the beginning.

Execution stops at addressH 108e by the PC break that has been set.

« Select Stack Trace from the View menu to open the Stack Trace window.
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Figure4.47 Stack Trace Window

Figure 4.47 shows that the position of the program counter is currently at the selected line of the
sort () function, and that thesort () functioniscalled fromthermai n() function.

Note: Thisfunction can be used only when the load module that has the Dwarf2-type debugging
information is |oaded.

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

413  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.

* Choose Save Session from the File menu.
¢ Choose Exit from the File menu to exit HDI.

414  What Next?

Thistutorial has introduced you to some of the key features of the EG000 emulator, and their use
in conjunction with the HDI. By combining the emulation tools provided in the EG000 emulator
you can perform extremely sophisticated debugging, allowing you to track down hardware and
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 Manual,
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 E6G000 emulator

For HDI general command line functions, refer to the Hitachi Debugging Interface User’s Manual
or the on-line help. For E6000-specific commands, refer to the on-line help. To display the on-

line help, enter the following in the Command L ine window:

hel p <conmand>

<command>: Command name or its abbreviation

TableA.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

RENESAS
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TableA.1 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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TableA.1 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

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
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TableA.1 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 Y 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:
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No commands are available for the bus monitor functions.
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