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Notice

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

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

Y ou should not ater, 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 losses incurred by
you or third parties arising from the use of these circuits, software, or information.

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 a direct 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 physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

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




To all our customers

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

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMSs 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, anc
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
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Notice

When using this document, keep the following in mind:

1.

2.

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole

or part of this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents

or any other reasons during operation of the user’s unit according to this document.

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.

No license is granted by implication or otherwise under any patents or other rights of an
party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’'s sales

company. Such use includes, but is not limited to, use in life support systems. Buyers of

y third

Hitachi’'s products are requested to notify the relevant Hitachi sales offices when planning to

use the products in MEDICAL APPLICATIONS.




Preface

Thank you for purchasing the E10A emulator.

CAUTION

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

This emulator is an efficient development tool for software and hardware of user systems based on
Hitachi's original microprocessor. The emulator operates using the Hitachi debugging interface
(hereafter referred to as the HDI), which is the interface program that runs on Mitrosoft

Windows® 95, Microsoff’ Windows® 98, or Microsoff Windows NT° operating system.

This manual describes the functions and operating procedures of the EL0A emulator. Sections 1 to
5 describe common features of all types of EL0A emulators. Section 6 describes supplements to
the E10A emulator. Read section 1.1, Warnings, carefully before using the emulator.

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

Section 1, Overview, gives the emulator overview.

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

Section 3, Tutorial, describes HDI operating examples.
Section 4, Descriptions of Windows, describes HDI windows for operating the emulator.
Section 5, Command-line Functions describes how to input HDI commands and command

types.
Section 6, SHxxxx E10A Emulator Specifications describes the features of the E10A emulator
for each MCU. Read this section before using the E10A emulator.

HITACHI



The emulator contains three 3.5-inch HDI installation disks in IBM PC 1.44-Mbyte format or the
emulator setup program provided with the CD-R.

SHxxxx E10A SYSTEM Vx. x
( HSxxxxKCMD1SF)
di sk #3/3

SHxxxx E10A SYSTEM Vx. x
( HSxxxxKCMD1SF)
di sk #2/3

SHxxxx E10A SYSTEM Vx. x
( HSxxxxKCMD1SF)
di sk #1/3

1. HDI Vx.xx 2. CPU Vx. xx

3. SYS VWX. Xxx 4. TRG VX. XX

'yy. nm dd HI TACHI

S/'N nnnn

Figure 1 HDI Installation Disks for the EL0A Emulator

Before using the HDI installation disks, copy them to other floppy disks according to the
descriptions in the manuals of the host computer or operating system. For details, refer to section
2.2, HDI Installation, in this manual.

Related Manuals:

e SH Series Cross Assembler User's Manual

e H Series Linkage Editor User's Manual

e H Series Librarian User's Manual

e SuperH RISC Engine C/C++ Compiler User's Manual
e Hitachi Debugging Interface User's Manual

e Hardware Manual for each MCU

e Programming Manual for each MCU

HITACHI



Notes: 1. IBM PC is a registered trademark of International Business Machines
Corporation.
2. Microsoft®, Windows®, and Windows NT° are registered trademarks of
Microsoft Corporation in the United States and/or other countries.
Microsoft® Windows® 95 operating system is referred to as WindoWw®5 in this
user's manual.

Microsoft® Windows® 98 operating system is referred to as WindoWw®8 in this
user's manual.
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IMPORTANT INFORMATION
READ FIRST

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

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

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

Emulator Product:

Throughout this document, the term "emulator product” shall be defined as the following
products produced only by Hitachi, Ltd. excluding all subsidiary products.

e Emulator
e User system interface cable

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

Purpose of the Emulator Product:

This emulator product is a software and hardware development tool for systems employing the
Hitachi microcomputer SH7612. This emulator product must only be used for the above purpose.

Limited Applications:

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

Improvement Policy:

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

Target User of the Emulator Product:

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

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

Hitachi warrants its emulator products to be manufactured in
accordance with published specifications and free from defects in
material and/or workmanship. Hitachi, at its option, will replace any
emulator products returned intact to the factory, transportation cha
prepaid, which Hitachi, upon inspection, shall determine to be defe
in material and/or workmanship. The foregoing shall constitute the

rges
ctive
sole

remedy for any breach of Hitachi's warranty. See the Hitachi warranty

booklet for details on the warranty period. This warranty extends o
to you, the original Purchaser. It is not transferable to anyone who
subsequently purchases the emulator product from you. Hitachi is
liable for any claim made by a third party or made by you for a thirg

party.
DISCLAIMER

HITACHI MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, ORAL OR WRITTEN, EXCEPT AS PROVIDED
HEREIN, INCLUDING WITHOUT LIMITATION THEREOF,
WARRANTIES AS TO MARKETABILITY, MERCHANTABILITY,
FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR
AGAINST INFRINGEMENT OF ANY PATENT. IN NO EVENT
SHALL HITACHI BE LIABLE FOR ANY DIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE
EMULATOR PRODUCT, THE USE OF ANY EMULATOR
PRODUCT, OR ITS DOCUMENTATION, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. EXCEPT AS
EXPRESSLY STATED OTHERWISE IN THIS WARRANTY,
THIS EMULATOR PRODUCT IS SOLD "AS IS ", AND YOU
MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE EMULATOR PRODUCT.

nly

not
!
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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.
This warranty gives you specific legal rights, and you may have other rights which may vary from
state to state.

The Warranty is Void in the Following Cases:

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

All Rights Reserved:

This user's manual and emulator product are copyrighted and all rights are reserved by Hitachi.
No part of this user'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. No license is granted by implication or otherwise under any patents or other rights of any third
party or Hitachi.

Figures:

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

MCU names:

This user's manual uses SHxxxx as an example of the MCU names.

Limited Anticipation of Danger:

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

[
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SAFETY PAGE
READ FIRST

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

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

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

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

| CAUTION |

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

NOTE emphasizes essential information.
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A WARNING

Observe the precautions listed below. Failure to do so

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

1.

2.

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

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

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

If the PCI interface board for the E6000 or EB000 emulator
(HS6000EIC01H) and the E10A emulator PCI card are
mounted on the same host computer, the connectors

may be illegally connected.
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Warnings on Emulator Usage

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

A WARNING

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

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

CAUTION

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

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

Vi
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Section 1 Overview

The E10A emulator (hereafter referred to as the emulator) is a software and hardware

development support tool for application systems using the microprocessor developed by Hitachi,
Ltd.

The PCMCIA card emulator or PCI card emulator (hereafter referred to as the card emulator),
which is the main unit of the emulator, is connected, through the Hitachi-UDI (user debug
interface) port, to the user system. The user system can be debugged under the conditions similar
to the actual application conditions. The emulator enables debugging anywhere indoors or out.
The host computer for controlling the emulator must be an IBM PC compatible machine with a
PCMCIA type Il or PCI slot.

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

Note: The Hitachi-UDI is an interface compatible with the Joint Test Action Group (JTAG)
specifications.

Host computer (PC with PCMCIA TYPE Il slot)

PCMCIA card emulator
=

o O
p— )
ﬁﬂ/ﬁﬁrﬁﬁ/ﬁ/’ﬁﬁ
/f/j{f,f//ﬂf %
/ — p

7

e

SHxxxx

Insert into the PCMCIA TYPE Il slot

Connect to the Hitachi-UDI port connector

User system

Figure 1.1 System Configuration with the Emulator (PCMCIA Card Emulator Used)
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User system interface cable

PCIl card emulator

SHxxxx

"4

Insert into
the PCI slot

User system

Host computer

Figure 1.2 System Configuration with the Emulator (PCI Card Emulator Used)

The emulator provides the following features:

Excellent cost-performance card emulator
Compactness and low price are implemented using the PCMCIA interface or the PCI interface.
Realtime emulation

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

Excellent operability

Using the Hitachi Debugging Interface (HDI) on the Microswfindows’ 95, Microsoft
Windows' 98, and MicrosoftWindows NT operating systems enable user program
debugging using a pointing device such as a mouse. The HDI enables high-speed down-
loading of load module files.

Various debugging functions

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

Memory access during emulation

During emulation, the memory contents can be read and modified.

Debugging of the user system in the final development stage

The user system can be debugged under conditions similar to the actual application conditions.
Compact debugging environment

When the card emulator specific to the PCMCIA interface is used, a laptop computer can be
used as a host computer, creating a debugging environment in any place.

AUD trace function
The AUD trace function enables realtime trace.

Note: The AUD is an abbreviation of the advanced user debugger.

2
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1.1 Warnings

CAUTION

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

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

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

4. Do not insert the emulator into any slot (PCMCIA TYPE Il slot or PCI slot) other than the
specified one.

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

6. After connecting the cable, check that it is connected correctly. For details, refer to section 2,
Preparation before Use.

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

CAUTION

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

Table 1.1 Environmental Conditions

Item Specifications

Temperature Operating: +10°C to +35°C
Storage: —10°C to +50°C

Humidity Operating: 35% RH to 80% RH, no condensation
Storage: 35% RH to 80% RH, no condensation
Vibration Operating: 2.45 m/s® max.
Storage: 4.9 m/s’ max.

Transportation: 14.7 m/s’ max.

Ambient gases  There must be no corrosive gases present

Table 1.2 lists the acceptable operating environments.
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Table 1.2 Operating Environments

ltem

Description

Host computer

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

(ON]

Windows® 95, Windows® 98, or Windows NT®

Minimum memory
capacity

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

Hard-disk capacity

Installation disk capacity: 5 Mbytes or more. (Prepare an area at least
double the memory capacity (four-times or more recommended) as the
swap area.)

Floppy-disk drive*

Required to install the HDI.

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 95,
Windows® 98, and Windows NT®.

Power voltage

50+0.25V

Current consumption

HSxxxxKCMO1H: 110 mA (max)
HSxxxxKCMO2H: 230 mA (max)
HSxxxxKCI01H: 340 mA (max)
HSxxxxKCI02H: 480 mA (max)

CD-ROM drive

Required to refer to the emulator user’s manual provided by the CD-R.

Note:

In some types of emulators, the installation program is provided with the CD-R. In this

case, prepare the CD-ROM drive.

HITACHI



1.3 Components

Check all the components listed below after unpacking. If the components are not complete,
contact a Hitachi sales agency. For details, refer to section 6.1, Components of the Emulator.

Table 1.3 Components of the Emulator

Classification Component Appearance

Hardware Card emulator 5

or

User system interface cable %

Software Emulator setup program
(3.5-inch floppy disks*)

SHxxxx E10A Emulator User’'s
Manual and

Hitachi Debugging Interface User’s
Manual (CD-R)

Note: Since both the emulator software and manuals are included on the CD-R, the floppy disk
may not be included with some types of emulators.
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Section 2 Preparation before Use

2.1 Emulator Preparation

A WARNING

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

Unpack the emulator and prepare it for use as follows:

Reference
| Unpack the emulator |
| Check the components against the component list | Component list
| Turn on the host computer | When the emulator
[ is used first.
| install the HDI | Section 2.2
| Turn off the host computer |
Insert the card emulator into the host computer Section 2.3
and connect the emulator to the user system :
| R
| Turn on the host computer |
| When the emulator
is used for second
| Start the HDI | Section 3 time or later.

[
| Turn on the user system |
|

| Input the user system reset signal |

Figure 2.1 Emulator Preparation Flow Chart
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2.2 HDI Installation

This section describes how to install the HDI stored in the HDI installation disks into the host
computer.

2.2.1 HDI Installation Disk

Three HDI installation disks, which are formatted as IBM PC 1.44-Mbyte disks, are provided with
the emulator (figure 2.2).

Note: The floppy disks may not be included with some types of emulators since the emulator
setup program is provided with the CD-R.

SHxxxx E10A SYSTEM Vx. x
( HSxxxx KCVD1SF)
di sk #3/3

SHxxxx E10A SYSTEM VXx. x
( HSxxxx KCMD1SF)
di sk #2/3

SHxxxx E10A SYSTEM Vx. x
( HSxxxx KCMD1SF)
di sk #1/3

1. HDI Vx.xx 2. CPU VX. xx

3. SYS Vx. xx 4. TRG VX. XX

'yy. nm dd HI TACHI

S/'N nnnn

Figure 2.2 HDI Installation Disks
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2.2.2 Installing the HDI

This section describes an example of installing the HDI on the IBM PC. For an emulator with
floppy disks, use backup installation floppy disks for installing.

The following describes the installation by the floppy disks. When the emulator setup program is
provided with the CD-R, start [SETUP.EXE] in the \SETUP directory.

¢ Insert the HDI installation disk #1 into the floppy disk drive (assumed to be drive A) of the
host computer.

e Start [setup.exe] of the floppy disk.

Figure 2.3 [setup.exe] Icon

e This runs the HDI installer, and the following [Welcome!] dialog box will be displayed.

Weleomel |

Thiz program will inztall the Hitachi Debugging
Interface for SHaxxo: E104A onto your computer Preszs
the OF. button ko ztart the installation. You can prezs
the Cancel buttan if vau do nat want b install this

software,
Cancel |

Figure 2.4 [Welcome!] Dialog Box

e Click the [OK] button to proceed with the installation.
e The [Read Me] dialog box is then displayed. Click the [OK] button to proceed.
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Read M=

README for HDU 2.20 # SHeoees ET08 EMULATOR %1.00 ﬂ
21th Sep 1998
MHew Features

Support for S Hsooo:

Releaze note:

& zeparate ingtallation stage iz required to uze the PCl card with
Windows NT[R] Thiz will be copied to the install directon pou
gelect next, and can be run with ‘Administrator access after this
ingtallation iz complete.

Prezs the OF. button to continue.
Prezs Cancel to abart the installation.

Cancel |

Figure 2.5 [Read Me] Dialog Box (Example)

» After the [Select Destination Directory] dialog box then allows the user to select a directory
for installing the HDI, click the [OK] button. When installing the HDI into the default
directory (C: \ HDI _CE), just click the [OK] button.
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Select Destination Directory Eq |

The Hitachi Debugging Interface for SH xoo E 108
will be installed inta the folloving directony.

[ pou would like to install it into a different
directary/drive, uze the Browse lizt below.

Destination Directany:

(T Him -
o 1st38

(7 Program Files

£ recycled

£ scsi

£ shc

£ task
£ windows

|E o wing5

|_I*_I4I

Figure 2.6 [Select Destination Directory] Dialog Box

When the specified directory name already exists, the [Install] dialog box is displayed.
When installing the HDI into the existing directory, click the [Y es] button. If the user wants
to change the directory, click the [No] button. The [Select Destination Directory] dialog box
then allows the user to select another directory.

Inztall Ed

The directory C:AHDI_CE already exists, would vou like
to install into that directon anywway?

Mo |

Figure 2.7 [Install] Dialog Box
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» Clicking the[Yes] button in the [Install] dialog box displays the [Make Backups?] dialog box
to ask the user whether backups should be made of the files replaced by the installation.

Click the [Yes] button to save any files or the [No] button if the user does not want to make a
backup.

Make Backupsz? Ed |

Thiz inztallation can create backup copies of all files replaced
during the installation. Do pow want to create backups of the
replaced files?

Mo | Cancel |

Figure 2.8 [Make Backups?] Dialog Box

* When the user selectsthe [Y es] button in the [Make Backups?] dialog box, the [Select
Backup Directory] dialog box is displayed. Specify the backup file name then click the [OK]

button to proceed. To save into the default directory (C: \ HDI _ CE\ BACKUP), just click the
[OK] button.

12
HITACHI




Select Backup Directory Eq |

T he filez replaced during the installation will be placed
into the following directon,.

[ pou would like the files placed into another
directary, pleaze edit the pathhiame Belaw.

Destination Directany:

CHHDI CENBACKILIR

||E- c:h

£ backup
£ tutarial

|E o wing5 jl

Carcel_|

Figure 2.9 [Select Backup Directory] Dialog Box

» When the specified directory name already exists, the [Install] dialog box is displayed.
When installing the HDI into the existing directory, click the [Yes] button. If the user wants
to change the directory, click the [No] button. The [ Select Backup Directory] dialog box then
allows the user to select another directory.

Inztall Ed

The directory C:AHDI_CEABACKLUF already exsts,
wiould pou like ta inztall into that directon anpay?

Mo |

Figure 2.10 [Install] Dialog Box

* Theinstaler then installs the HDI filesinto the specified directory.
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Inztalling Ed |

Copying file:
C:AHDI_CENHDILEXE

7%

Figure 2.11 [Installing] Dialog Box

» During the installation, the following message is displayed to prompt to insert HDI
installation disk #2. Take out HDI installation disk #1, insert HDI installation disk #2, and
click the [OK] button.

Inzert New Disk |

Flace installation disk #2 into the loppy 1]
drive and presz the OF. button.

Cancel

Source Pathname;

=

Figure 2.12 [Insert New Disk] Dialog Box

* Theinstaler then installs the HDI files into the specified directory.

Inztalling Ed |

Copying file:
C:AHDI_CENHDILEXE

65%

Figure 2.13 [Installing] Dialog Box
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» During the installation, the following message is displayed to prompt to insert HDI
installation disk #3. Take out HDI installation disk #2, insert HDI installation disk #3, and
click the [OK] button.

Inzert New Disk |

Place installation disk #3 into the floppy Q.
drive and press the OF. buthan.

Carnicel

Source Pathname:

[

Figure 2.14 [Insert New Disk] Dialog Box

* Theinstaler then installs the HDI filesinto the specified directory.

Installing

Copying file:
C:AHDI_CESSh s 1o

Figure 2.15 [Installing] Dialog Box
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During the installation, to select whether the PCI card emulator or the PCMCIA card
emulator is used, the following message is displayed. Then click the [OK] button. (This
message is not displayed when Windows NT” is used.)

Select Driver Type

Fleaze zelect the type of interface pou will be
Lzing to connect wour PC ta the E104A,

" PC Card [PCMCIA)

careel_|

Figure 2.16 [Select Driver Type] Dialog Box

The installer then installs the HDI files into the specified directory.

In=talling

Copying file;
C:AHDI_CEMPzide. dll

Figure 2.17 [Installing] Dialog Box
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» The[Select Program Manager Group] dialog box allows the user to specify the program
group name for the HDI icons. To specify HDI (the default group nhame) for a program group
name, just click the [OK] button.

Select Program Manager Group Ed |

Pleaze select the Program kanager Group that you
wauld like ta place the Hitachi Debugaing Interface
for SHxxe: E104 icons inko.

Y'ou can select fraom an existing group or create a
hEw OhE.

Group Marme:
HDI |

Accezsones "

Dehuiiini E wtenzion

=
coca_|

Figure 2.18 [Select Program Manager Group] Dialog Box

+  When Windows NT" is used for the operating system, the [HDI for E10A Setup] dialog box
isdisplayed. Click the [OK] button.

HDI for E104 Setup

Remember:

& zeparate inztallation ztage iz required to use the PCI
card with "Windaws NT[R].

Please ensure you have ‘Administrator’ access and
then rn the HT-D05 bazed program:
C:AHDI_CENSETURPCLERE

Figure 2.19 [HDI for E10A Setup] Dialog Box
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» Specifying the program group name enables the installer to create the following iconsin the
program group the user specified.

I Hdi M=] E3
File (F) Edit (E) ‘Wiew ()
Help (H}

Y

HOI for ¢ Uninstall HDI
SHxzoor E10A; for SHMox .
Emulator

[ 4

Figure2.20 [HDI] Program Group (When Windows™ 95 is Used)

I Hdi =] E3
File (F) Edit (E) Wiew 0D
Help (H)

2

HOI for  § Uninstall HDI
SHoo: E10&; for SHmooox .
Emulator

Setup PO
Card for SH..

I v

Figure2.21 [HDI] Program Group (When Windows NT" is Used)

» Theseicons represent the following functions:
[HDI for SHxxxx E10A Emulator] executes the HDI program.
[Uninstall HDI for SHxxxx E10A Emulator] deletes the HDI software and the associated
fileswhen the HDI is uninstalled.

[Setup PCI Card for SHxxxx E10A Emulator] sets up the PCI driver when Windows NT” is
used.

18
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Notes: 1. When Windows NTis used, be sure to set up the PCI driver by double clicking the
[Setup PCI Card for SHxxxx E10A Emulator] icon. If the icon is not double-clicked,
the PCI driver is incorrectly set.

2. When the PCMCIA card is used, a message for installing the driver is displayed if the
card is being inserted for the first time. The driver is provided on installation disk #3
(the \SETUP directory when the emulator setup program is provided with the CD-R).
Install it according to the screen instructions.

2.3 Connecting the Host Computer with the Card Emulator

Insert the card emulator into the PCMCIA TYPE Il slot or the PCI slot of the host computer
(figures 2.22 and 2.23).

Note: Be sure to install the HDI before the card emulator is inserted.

Host computer (PC with PCMCIA TYPE Il slot)

PCMCIA card emulator

=
Ji=ia il
A
T /;7
/‘F / - ’
=

|

Insert into the PCMCIA TYPE Il slot

Figure 2.22 Inserting the PCMCIA Card Emulator into the Host Computer
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PCl card emulator

- "4

| i ]

Insert into the PCI slot
- %

N l\\‘\i\:\ N

Host computer

Figure 2.23 Inserting the PCI Card Emulator into the Host Computer

Use the procedure, described in section 2.4, to connect the emulator to the user system with the
user system interface cable, or to disconnect them when moving the emulator or the user system.

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

24 Connecting the Card Emulator with the User System

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

Table 2.1 Recommended Hitachi-UDI Port Connector

Type Number Manufacturer Specifications
7614-6002, 2514-6002 Sumitomo 3M Limited 14-pin straight type
DX10M-36S Hirose Electric Co., Ltd. Screw type
DX10M-36SE, DX10GM-36SE Lock-pin type

Note: When the 14-pin connector is used, do not install any components within 3 mm of the
Hitachi-UDI port connector. When the 36-pin connector is used, do not connect any
components under the Hitachi-UDI connector.

(2) Connect the user system interface cable connector to the Hitachi-UDI port connector installed
on the user system. Section 6.2 shows the pin arrangement of the user system interface cable
connector.

20
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Note that the TDO signal of the user system interface cable connector must be connected to
the TDI pin of the Hitachi-UDI port connector and the TDI signal of the user system interface
cable connector must be connected to the TDO pin of the Hitachi-UDI port connector. Section
6.2 shows the pin arrangement of the Hitachi-UDI port connector.

(3) Figure 2.24 shows how to connect the user system interface cable to the user system when the
14-pin straight type connector is used. Connect the ground line of the cable to the user system
ground. The end of the ground line has a hole having a diameter of 3 mm, and therefore,
when the ground line is screwed to the user system, the screw diameter must be 3 mm.

User system interface cable

Tab

GND line

Hitachi-UDI port
connector

User system GND
connection

il

/ User system

Pin 1

Figure 2.24 Connecting the User System Interface Cable to the User System when the 14-
pin Straight Type Connector is Used

Notes: 1. To connect the signals output from the Hitachi-UDI port connector, refer to

the MCU pin alignment.

2. Toremove the user system interface cable from the user system, pull the tab
on the connector upward.

3. The range of frequencies that the Hitachi-UDI operates at is different
according to the MCUs used. For details, refer to section 6.4.4, Notes on Using
the JTAG Clock (TCK) and AUD Clock (AUDCK).

4. Connect the Hitachi-UDI signals from the Hitachi-UDI port connector directly
to the MCU.

5. When developing user systems, do not connect the TDI and TDO signals of the
MCU to the boundary scan loop, or separate them by using a switch.
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Hitachi-UDI
port

SHxxxx
TDI
DO Hitachi-UDI
IC IC T IC
_TDO TDI| Q. .. T 10O
TAP TAP TAP

Boundary scan loop

User system

TDI: Test data input
TDO: Test data output
TAP: Test access port

22

Figure 2.25 User System Example
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25 System Check

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

Insert the card emulator into the host computer.
Connect the user system interface cable to the connector of the card emulator.
Connect the user system interface cable to the Hitachi-UDI port connector.

Power on the host computer and select [HDI for SHxxxx E10A Emulator] from the [Start]
menul.

A wDbdPR

@ ACceszones 4
@ Adobe Acrobat 4

L) Flash v
B Hdi H B E104 Emulator

@l Startllp L @? Uninztall HDI for SHxwws E708 Emulator

Ely

Programs
Documents
Settings
Find

Help

Bun...

dows2h

Shut Down...

& B ®rEL

Wi

Figure2.26 [Start] Menu
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5. Select setting to be used. (This procedure will not be executed by target MCUS.)

Select Platform |

"
SH o000 E1068 Emulator Little E

E xit

i

Help

Figure 2.27 [Select Platform] Dialog Box
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6. The [E10A Driver Details] dialog box is displayed. With the [Driver] combo box, select the
driver to connect the HDI with the emulator. [Interface] displays the interface name of the PC
interface board to be connected, and [Channel] displays the interface to which the board is
connected. Once the driver is selected in the [EL10A Driver Details] dialog box, this dialog

box is not displayed when the HDI is run next time. (This procedure will not be executed by
target MCUs.)

E10A Driver Details |

Driver: |E104 PC Card Driver <]
-Details
Interface: IF'C Card j
Channel: |E104 PC Card Interface ~]

= Configuration

Configure... |

Help

Figure 2.28 [E10A Driver Details] Dialog Box
¢ With the [Driver] combo box, select the driver to connect the HDI with the emulator.

¢ [Interface] displays the interface name of the card to be connected, and [Channel] displays the
interface to which the board is connected.

[Driver] combo box: Select [EL0A PC Card Driver] to use the PCMCIA card.
Select [EL10A PCI Card Driver] to use the PCI card. For details, refer to
table 6.3.

[Interface] combo box: Select [PC Card] to use the PCMCIA card.

Select [PCI] to use the PCI card. (If the driver is not installed, the [PC
Card] or [PCI] is not displayed.)

o Click the [Close] button.

25
HITACHI



7. The HDI window is displayed, and the dialog box is displayed as shown in figure 2.29.

HDI =

& Fleaze, Feszet the uzer svstem and press <Enter: Key.

Figure 2.29 Dialog Box of the RESET Signal Input Request Message

8. Power on the user system.

9. Input the reset signal from the user system, and click the [OK] button.
10. When "Link Up" is displayed on the status bar, the HDI initiation is completed.

| Lirk up | [ MM | -

Figure 2.30 [HDI] Status Bar
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Notes: 1. If theuser system interface cableis disconnected from the user system during
user program execution, the following dialog box will be displayed.

HDI =

& JTAG Connector digconnected. Please, connect and press <Enters key.

Figure 2.31 [JTAG Connector Disconnected] Dialog Box

2. If theemulator isnot initiated, the following dialog boxes shown in figures 2.32
and 2.33 will be displayed. Check that the Hitachi-UDI port connector on the
user system iscorrectly connected.

HDI =

& Error JTAG Boot

Figure2.32 [Error JTAG Boot] Dialog Box

HDI

él COMMUMICATION TIMESUT ERROR

Figure2.33 [COMMUNICATION TIMEOUT ERROR] Dialog Box
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3. If thedriver isnot correctly connected, the following dialog box will be
displayed.

HDI

Unable to restare the previous driver settings
please choosze another driver.

Figure 2.34 [Unabletorestorethe previousdriver settings] Dialog Box

The [E10A Driver Details] dialog box is displayed when the [OK] button is
clicked. Select the correct driver.

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

1. Power off the user system.

2. Select [Exit] from the [File] menu to end the HDI. The [Save session] dialog box is
displayed.

HDI B

@ Save session

Figure 2.35 [Save session] Dialog Box

If necessary, click the [Yes] button to save session. After saving session, the HDI ends. If not
necessary, click the [No] button to end the HDI.
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2.7 Uninstalling the HDI
Uninstallation of the HDI is described below.

1. Firgt, select [Uninstall HDI for SHxxxx E10A Emulator] from the [Start] menu.

@ BCCessones

@ adobe Acrobat

(i) Flazh

B Hdi

@l Startllp

fiE 15-005 Prompt
Programs @ Wwindows Explarer

Diocuments
Seftings
Find

Help

Bun...

dows2oo

Shut Down...

& H@rEL

I

Figure2.36 [Start] Menu
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The [Uninstall Hitachi Debugging Interface for SHxxxx E10A Emulator] dialog box is
displayed.

Uninstall Hitaichi Debugging Interface for SHxxxx E10A Emulator

Select Uninstall Method

YWelcome to the Hitaichi Debugaing Interface for SH xoo: E104
E mulator uningtall prograrm.

Y'ou can choosze o autamatically uninztall this zoftware or to
chooze exactly which changes are made to vour spstem.
Select the Cugtom button to zelect which modifications are ta
be made during the uninztall. Select the Automatic buttor for
the default uninstall optionz. Prezs the Mext button to continue.

* Automatic
" Custarn

< Hachk

Cancel |

Figure 2.37 [Uninstall Hitachi Debugging Interface for SHxxxx E10A Emulator] Dialog Box

The function of each button is as follows:
Automatic: The HDI is automatically removed.
Custom: The files to be removed can be selected.
Cancel: Uninstallation is cancelled.
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2. Always select the [Automatic] button and click [Next] to display the [Uninstall Hitachi

Debugging Interface item: Install File item: Install File for SHxxxx E10A Emulator]
dialog box.

Uninstall Hitaichi Debugging Interfaceitem: Install Filzitem: Install File for SHaxxx E1... |

Perform Uninstall

Y'ou are now ready to uninztall the Hitaich Debugaing
Interfaceitern: Install Fileitern: [nstall File for SH oo E 104
E mulator from your spstem.

Prezs the Finizh button ko perform the uninstall. Press the Back
buttan to change any of the uninstall options. Press the Cancel
button to exit the uninstall

< Back

Cancel |

Figure 2.38 [Uninstall Hitachi Debugging Interfaceitem: Install Fileitem: Install File for
SHxxxx E10A Emulator] Dialog Box

3. Click the [Finish] button to uninstall the HDI.
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Section 3 Tutorial

3.1 Introduction

The following describes the main functions of the HDI by using a tutorial program. This section
uses the SH7729 E10A emulator using the PCMCIA card as an example.

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

e Themain function generates random data to be sorted.
e Thesort function sorts the generated random data in ascending order.
¢ Thechange function then sorts the data in descending order.

The tutorial program is included in tktetorial\sort.c file. The compiled load module is
provided in the SYSROF format and is included indbg.abs file.

Table 3.1 lists the tutorial program configuration.

Table 3.1 Tutorial Program Configuration

Item Contents

Tutorial file (load module) c:\hdi_ce\tutorial\sort.abs
Tutorial file (source file) c:\hdi_ce\tutorial\sort.c
Make file (DOS batch file) c:\ndi_ce\tutorial\tutorial.bat
Subcommand file for linkage editor c:\hdi_ce\tutorial\tutorial.sub

For the operating environment, use area 0 (CSO space) and a memory bus width of 32 bits. The
MMU function is not used.

Note: The tutorial program is compiled with C:\HDI_CE\TUTORIAL . When installing a
tutorial file into a directory other than C:\HDI_CE\TUTORIAL , recompile the
tutorial program. sort.abs  operates in big endian.sort.abs  must be
recompiled to operate in little endian.
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3.2 Running the HDI

To run the HDI, select the [HDI for SHxxxx E10A Emulator] from the [Start] menu.

@ ACceszones
@ Adobe Acrobat

L) Flash

B Hdi

@l Startllp

Ely

Progrars
Diocuments
Settings
Find

Help

Bun...

dows2h

Wi
& B EL

Shut Down...

Figure3.1 [Start] Menu

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

ﬂ Hitachi Debugging Interface - sort - SH7729 E10A Emulator Big Endian - [sort.c]

1%% File Edit “iew Hun Setup Tools “window Help _Iﬁllll
— Slaa] EEnelzls el BlEDEsER 2]
Address |Break|CDde —c
0ooooooo void main{void)
{
long afl0];
—1 long 3j; [
int i, min, max;
00000004 for{ i=0; i<10; i++ )|
oooooo0e J = rand();
oooooo1l4 1f(] < 0){
oooooois J = -3;
}
oo0o0o001le ali]l = 3;
'
00000038 Ereak sort{a);
00000040 min = a[0];
gooooo44 max = al[9];
oooooo4s min = 0;
oooo004 < max = 0;
goooooso change(a);
00000058 min = a[9];
0000005 max = al[0];
ooooooen }
ooooo0&s void sortilong *a)
i
long *;
int i, 3, k, gap; d
4 LE3 Help, press F1 [ MU 4

Figure 3.2 [HDI] Window

The key functions of the HDI are described in section 4, Descriptions of Windows. Numbersin

figure 3.2 indicate the following:

1. Menu bar: Gives the user access to the HDI commands for using the HDI debugger.

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

commands.

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

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

downloading.

5. [Help] button: Activates context sensitive help about any features of the HDI user interface.

HITACHI
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34 Setting up the Emulator
The following MCU conditions must be set up on the emulator before downloading the program:

» Devicetype
» Execution mode

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

35 Setting the [Configuration] Dialog Box

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

Configuration
General I
fode ISHH:-::-::-: LI
Emulation mods INgrmaI LI
LB maode |Em| ;|

Memory aras % Mormal  Physical ) Wirtual 2510 I

AUD clock ISDMHE LI

JTAG clock I?.EMHZ LI

Driver:

(o] | Cancel | Updkates) Help

Figure 3.3 [Configuration] Dialog Box
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Set options as follows:

Table 3.2 Setting the [Configuration] Dialog Box

Option Value

Mode SHxxxx (default)

Emulation mode Normal (normal execution, default)
UBC mode Eml (default)

Memory area (address setting of memory space) Normal (default)

AUD clock 30 MHz (default)

JTAG clock 7.5 MHz (default)

» Click the [OK] button to set any changes in the configuration.

HITACHI
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3.6 Downloading the Tutorial Program

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

o Select [Load Program...] from the [File] menu. The [Load Object File] dialog box is
displayed.
» Selectthefilesort . abs inthe directory, and click the [Open] button.

Load Object File

I =) tutorial

File name; Isu:urt.al:us Open I
Files of type: IS_l,lsn:uf or ELF/DwBRF Files [*.abs) j Cancel |

Offzet; Space:
IU b ernamny j
— Source File Path

Qld Path:

Replace Path:

Figure 3.4 [Load Object File] Dialog Box
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When the file has been loaded, the following dialog box displays information about the
memory areas that have been filled with the program code.

HDI =

kodule name: C:AHDI_CEMtutonalbzort. abs
Areas loaded:
Q0000000 - Qoaa01 F9
QOODCTFC - 000001 FF

Figure 3.5 [HDI] Dialog Box

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

The HDI allows the user to debug a program at the source level, so that the user can see alist of
the C program alongside the machine code at debugging. To do this, the C source file that
corresponds to the object file needs to be read.

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

open  HH
Lookin: | ‘3 tuterial

zort.c

File: marme: |Sort Open I
Filez of twpe: ID’E++ Source Files [*.07) j Cancel |

Address Cpen on
ID "r_ fddiesz % Source

Figure 3.6 [Open Program Window] Dialog Box
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» Select [sort.c] and click the [Open] button. The [Program] window is displayed.

Address |Break|Code AI
aooooooo volid main(void)
{

long a[l0]; _I

long 3;

int i, min, max;
ooooooo4 for{ 1=0; 1=10; i++ }{
ooooo0o00e J = randi{};
oopoooi4 ifi{g = 03¢
ooooools 3= -3;

'

ooo0o0le al[i] = 73;

)
ooooooze sortia);
oooooo4o0 min = a[0];
oooooo44 max = al[%];
oooooo4s min = 0;
oooo004c max = 0O;
goooooso change (a);
ooooooss min = a[9];
goooo0se max = al[0];
Annnnn&En 1 LI

Figure 3.7 [Program] Window (Displaying the Sour ce Program)

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

Initially the [Program] window shows the start of the main program, but the user can use the
scroll bar to scroll through the program to see the other statements.
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3.7 Setting the Softwar e Breakpoint

A breakpoint is one of the easy debugging functions.

The [Program] window provides avery simple way of setting a software breakpoint at any point

in aprogram. For example, to set abreakpoint at the sor t function call:

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

: il S [
Address |Break|Code AI
ooooooon vold main{void)

{
long a[107;
long 3; =
int i, min, max;
0oo0ono4 for({ i=0; i<10; i++ 3¢
0000000 3 = randi);
ooooool4 if{y « 0){
ooooools 1= -73;
}
oooooole ali] = 73;
}
00000038 Bleak sortia);
0Ooo0o0n4n min = a[0]:
gooooo44 max = al[%];
gooooo4s min = 0;
gooo00 4 max = 0O;
goooooso changeia);
ooooooss min = al[%];
ooo0005e max = al[0];
00000060 } =]

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

The word Br eak will be displayed on the line containing the sor t function to show that a

software breakpoint is set at that address.

Note: The softwar e breakpoint cannot be set in the ROM area.
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3.8 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

» Select [Register Window] from the [View] menu. The [Registers] window is displayed.

% Registers

.0 coooooo -1
Pl oooooooo

P2 oooooooo

B3 oooooooo

P.d oooooooo

F.5 gaooooon

.6 gaooooon

7 goooopon

IsRS] goooopon

RS goooopon

F10 goooopon

P11 goooopon

R1Z goooopon

P13 goooopon

P14 goooopon

R15 A0QOOoon

=] AQ000000O0

3R -MREOQOOOQOOQOOODO-------- 111100--
=ET QRO |;|
| 17 3

Figure 3.9 [Registers] Window

» To change the value of the program counter (PC), move the mouse pointer to the value to be
changed in the [PC] value areain the [Registers] window and enter the new value by the
keyboard, or double-click the value area with the mouse. The following dialog box is then

displayed.

43
HITACHI




Register - PC |

H0]
*+ Whole register 0K
" High Word " Low Word Cancel
- i
o~ gﬂﬂ g o gyte ﬁ [~ Single float
e . I~ Double float

Figure 3.10 [Register] Dialog Box (PC)
» Set the program counter to H’0 in this tutorial program, and click the [OK] button.

» To change the value of the stack pointer (SP), double-click the mouse pointer on the value to
be changed in the [R15] value area in the [Registers] window and enter the new value by the
keyboard, or select the value area with the mouse. The following dialog box is then

displayed.

Register - R15 |
[H*1000|
* Whole register 0K
" High Word  Low Word Cancel
. r
~ gyte g - gﬂﬂ ﬁ [~ Single float
vie g = Doublefloat

Figure3.11 [Register] Dialog Box (SP)

» Set H'1000 for the value of the stack pointer in this tutorial program, and click the [OK]
button.
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3.9

Executing the Program

Execute the program as described in the following:

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

toolbar.

=l

Figure 3.12 [Go] Button

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

Address |Break|Code AI
oooooooo void main(void)
{
long a[l0];
long 3 -
int i, min, max;
goooooo4g for({ i=0; i<10; i++ 3{
oooo000e 3 = rand{);
00000014 if(y < 0){
ooooools ] = -3;
}
0000001 alil = 3;
}
00000038 Beak sortia);
oooooo4o min = al[0];
gooooo44d max = a[9];
oooooo4s min = 0;
goooo0dc max = 0;
ooooooso change (a);
ooooooss min = a[%];
ooooo0se max = a[0];
ooooooen } LI
Figure 3.13 [Program] Window (Break Status)
45
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The user can see the cause of the break that occurred last time in the [ System Status]
window.

o Select [Status Window] from the [View] menu.

_ - Co|
IEmulatDr Connected

Session Name C:WHDI_CEMtutorialdsort. hds

FProgram Name C:WHDI_CEM\tutoriallsort.ahs

Connected to: SH77Z9 E10& Emulator big endian (E10A PCI Card DriverZ)
BT AHTTES

Pun =tatus Ereak

Cause of last break EREAFK. FOINT

Pun time <ount OH:0M:03: 10M3

Emulator mode Normal

Eig endian

|A1ID Exist

Figure 3.14 [System Status] Window

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

Item

Description

Emulator

Displays whether the emulator is connected.

Session Name

Displays the session file name.

Program Name

Displays the load module file name.

Connected To

Displays the name of the connected emulator (SH7729 E10A
Emulator big endian (E10A PCI Card Driver2) for this example).

CPU

Displays the target CPU name (SH7729 for this example).

Run status

Displays the execution status:
RUNNING: Being executed
Break: Stopped

Cause of last break

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

Run time count

Displays the program execution time. The display format is H:
hours, M: minutes, S: seconds, and MS: milliseconds. In this
example, OH:0M:0S:10MS is displayed.

Emulator mode

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

Big Endian/Little Endian

Displays the endian state (Big Endian or Little Endian). In this
example, Big Endian is displayed.

AUD

Displays whether the AUD function can be used. In this example,
the AUD function can be used.
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3.10 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Breakpoints] window.

» Select [Breakpoint Window] from the [View] menu.

Breakpoints _ O]

zort.of21

L Add Edit Delete Del All Disable Help |
Break Point 14255 =]
Break Condition Not Used

Figure 3.15 [Breakpoints] Window

The [Breakpoints] window also alows the user to set breakpoints, define new breakpoints,
and delete breakpoints.
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311 Viewing Memory

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

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

Open Memory Window |

Address:

Imainl

Eormat;

IWurd j

Space:

IMemury j

1] 4 Cancel |

Figure 3.16 [Open Memory Window] Dialog Box

HITACHI
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» Click the [OK] button. The [Word Memory] window showing the specified area of memory

is displayed.

ltddreas

oooooooo
oooooo1o
oooooazZo
oooooazo
oooooo4o0
ooooooao
ooooo0&n
oooooavo
oooooogo
oooooo9o
oo00o0AD
oo00o00ED
oooooaco
oooooapo
0o00000ED
oo00oaFo
ooooo10o
ooooo110

Data

< ‘word Memory - _main

FFEZ TFCE E300 1F3:2 A01Z 0002 D11E 410E

coos
GZF3
Ez0A
S3F4
E4F3
TF38
A055
313c
3238
L
S3FZ2
S0FZ
J23c
A008
3133
3133
EEE4

1F03
7210
31Fz
1F31
7410
4Fz 6
ogoos
1F13
1FzZ2
J0FZz
4308
210c
4z08
ogoos
2901
8BC3
63IFZ

4011
33zc
31z3
JZFD
BO&Z
0o00E
Ez00
A03A
ADZA
301c
33zc
4108
S31F5
E3FZ
E3FZ
33F1
EZ00

2501
31F3
3BE?
ZFzZz
ooo?
ooo2
1Frz1
ooo?2
ooo?2
4008
6332
31ZC
3Z1cC
SEZFZ
S3EZF3
7301
3237

&00E
231z
64F3
E300
JZFD
TFES
A047
oooa
33FZ2
O0zZE
1Frz4
6112
S0F4
3238
323cC
1rF31
J3EE

1rF03
S3Fz
7410
1F31
1FZ1
1F45
oooz
0120
4308
6332
S53FZ2
2312
2202
1FZ2Z2
1FZ23
GEFZ
4321

33FE
7301
BO14
Ez00
J33F4
E105
G3FZ
63FZ
3EZFS
3307
4308
G3FZ
A00Z
33F1
EZ0A
31F1
ZF3E

4308
1F3z
oooz
cFzZ
2F3z
ZF1Z2
31F1
SZF3
33ZcC
2E17
33EC
SZFZ
ooog
S51FZ2
51F3
2123
E2FZ

=1
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Figure 3.17

[Word Memory] Window
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3.12 Watching Variables

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

» Click the left of displayed array a in the [Program] window to position the cursor.

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

The following dialog box will be displayed.

Instant Watch Ed |

+a = { O0x0000fd4 } Close

Add YWatch

Figure 3.18 [Instant Watch] Dialog Box
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» Click [Add Watch] button to add a variable to the [Watch] window.

| « ¢ Watch Window _ [O] x]
l+a = { 0x0ODOOf£d4

EIE [

Figure 3.19 [Watch] Window (Displaying the Array)
The user can also add a variable to the [Watch] window by specifying its name.

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

The following dialog box will be displayed.

Add Watch ]|

£ Sddiess I j 0k I
% 4 aniahle on expression
Cancel |

Mmax

Figure 3.20 [Add Watch] Dialog Box

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

-+ Watch Window =] E3

+a = { Ox0000££d4 }
max = -DT184Z173620

Figure 3.21 [Watch] Window (Displaying the Variable)
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The user can double-click the + symbol to the left of any variable in the [Watch] window to
watch the all elementsin array a.

[ watch window —— mIBIES|
'k = { oxDOOOffd4 )

[0] D'22257

[1] D'22751

[2] DT11767

[3] D'8966

[4] D'26720

[5] D'369

[6] D'31539

[7] D'32662

[8] D'2232

[3] = D"25487
max = DT2T6REZ

KI =

Figure 3.22 [Watch] Window (Displaying Array Elements)
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3.13  Stepping Through a Program
The HDI provides arange of step menu commands that allow efficient program debugging.

Table3.4 Step Option

Menu Description

Command

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following the statement that

called the function.

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

Execute the step commands to confirm that the sor t function statement at address H' 38 has
been executed.

ﬂ Hitachi Debugging Interface - sort - SH7729 E10A Emulator Big Endian
File Edit “iew Hun Setup Tools ‘window Help

I EA R 775 Enen e BEEEEE R 2

- watch Window N [=]

Address |Break|Code ={l|-=2 = { 0Ox00ODf£d4 !}
f#iinclude <stdio. h> [0] = D"2Z2257
#include <math. h> [1] = DTEE751
#include <stdlib.h> [2] = DT117&7
[3] = D'8966
vold sort(long *a); [4] = DT2&720
vold change(long *a); [5] = D369
[6] = D"31539
oaooooao void main(wvoid) [T] = DT3E2662
{ [8] = D zz32
long a[10]; [3] = D"Z5487
long J; max = DT27622

int i, min, max;

goooooo4 for{ 1=0; 1i<10; i++ 3 {

0000000« J = rand({);

oooooo14 if{g < 0)¢

oooooois i = -3;

'
0000001 alil = 3;
}

00000038 Break sortia);

oooooo40 min = a[0]; ]
gooooo4d4 max = al[%];

nnnnnnas min = N == e
] [ B
|For Help, press F1 | MUK 4

Figure 3.23 [Program] Window (Step Execution)
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3.13.1 Executing [Step In] Command
The [Step In] stepsinto the called function and stops at the first statement of the called function.

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

#

Figure 3.24 [Step In] Button

ﬂ Hilachs Debuggng Inleiface - soit - SH7729 E10A Emulator Big Endian

File Edit Miew PRun Setup Tools ‘Window Help
3 1 N o e YN e s o L= [ A

G sort. M= £ | A aE R Window M =T B
Address |Break|Code AI -a = { 0x0000£fd4 }
oooooooo volid main(wvoid) [0] = DTZZZ57
i [1] = pT22751
long a[107]; [2] = D"117&7
long j; _I [3] = DTB96A
int 1, min, ma; [4] = D"2&720
[5] = D369
ooooooo4 for( 1=0; i<10; i++ ) { [6] = D"315339
0000000 4 = rand{); [T] = DT3Z662
ooooo014 if{g = 034 [8] = DTZ2Z32
0ooooo1s 3= -9; [9] = DT25487
} max = D'EZ76Z2
0oo00001e ali]l = 7;
}
00000038 Break zort{a);
oooooo40 min = a[0];
ooooo044 max = al[%];
oooooo4s min = 0;
aoooo04d max = 0;
ooooooso change(a);
ooooooss min = al[%];
0000005 e max = al[0];
ooooooen }
000000&s void sort(long *a) I
{ jhd | | KNI Ml
|Break = STOP ADDRESS | [ [NUM | o

Figure 3.25 [Program] Window (Step In)

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

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

* Tostep out of thesort function, select [Step Out] from the [Run] menu, or click the [Step
Ouit] button in the toolbar.

i

Figure 3.26 [Step Out] Button

3 Hilachi Debugging Inleiface - soit - SH7729 E10A Emulator Big Endian
File Edit %iew Bun ZSetup Toaols Window Help
ESlale] o EnleR A BEREmee BEEEEEE 2|
§Bsorc w1 | [ ateh Window =T
Address |Break|Code AI —a = { O0=x0000ffd4 }
o0oooooon voild main(wvoid) [0] = Dp'0
{ [1] = DT2458
long a[l0]; [2] = D'EB410
long J; J [3] = DT9988
int 1, min, max; [4] = Dr1z122
[53] = D"16045
00000004 for{ i=0; i<10; i++ )| [6] = DT16927
0000000« 7 = rand({}; [7T] = DT15741
00000014 if(g < 0y [8] = p'zl4e8
ooooools ] = -3; [?] = DTZE2117
} max = -DT1842173&20
0000001 alil = 3;
1
00000038 Ereak sortia);
boooooao min = a[0];
aooooo44 max = al[%];
oooooo4s min = 0;
aoooo0ds max = 0O;
oooooos0 change(a);
00000058 min = a[9];
0000005 max = al[0];
ooooooe&n }
000000Es vold sorti{long *a) f
{ jid] | KX | =
|Break = STOR ADDRESS [ [ oM 4

Figure 3.27 [Program] Window (Step Out)

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

ﬂ Hilachi Debuggng Inlelface - soit - SH7729 E10A Emulatoer Big Endian

File Edit Yiew PFun Setup Tools Mindow Help

o el Il 1 D N Pl R T ) e = )

=)

[ : Mi=) £ | 2V aER Window =T £ | B
Address |Ereak|Code ‘l —a = { O=x0000ffd4 }
ooooooaon vold main{wvoid) [0] = Dp"0
[ [1] = D'3498
long a[l0]; [2] = DT&8410
long 3; _I [2] = Dr3928
int 1, min, max; [4] = Dr1z122
[53] = D"16045
00000004 for{ i=0; 1<10; i++ )| [6] = DT16927
0000000 7 = rand(); [7] = D'15741
aoooool4 if{3 = 034 [8] = DTZ214%8
goooools 1 = -3; [F] = D'2E2117
} max = DTE22117
ooooo0le a[i] = 3;
}
00000038 Break sortial;
00000040 min = a[0];
oooooo4a4 max = al[?];
aooooo4as min = 0;
aoooo0de max = 0;
ooooooso change{a);
00000058 min = a[9];
0000005 max = al[0];
aooooos0 i
0ooo0n&Es vold sort({long *a} [
{ | | KNI I
|For Help, press F1 | |—|NUM [ i

Figure 3.28 [Program] Window (Step In —> Step In)

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

The [Step Over] executes afunction call as a single step and stops at the next statement of the

main program.

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

P Hilachi Debugging Inleiface - soit - SH7729 E10A Emulator Big Endian
File Edit %iew PFun Setup Tools Window Help
3 O e ] el O BT e e e e e s s =TS
- mi=1 | ateh Window. I =TEd| B
Addresz= |Break|Code Al -a = { Ox0000ffd4 }
oooooo0o voild main(wvoid) [0] = D'0
{ [1] = D 3498
long a[10]; [2] = D'8410
long J; J [2] = D"23228
int 1, min, max; [4] = DT121Z22
[5] = DT1e045
ooooooo4 for( 1=0; 1<10; i++ }{ [6] = D'1a927
ooooo00s 3 = rand{); [7] = DT19741
ooooooil4 if{3 < 03¢ [B] = D"Z1468
oooooole 1= -3: [?] = DTEE117
} max = DO
0000001 ali]l = 3;
}
00000038 Break sort(a);
oooooo4o0 min = al[0];
gooooo44 max = al[%];
oooooo4s min = 0;
0oo0004 e max = 0;
aoooooso change (a);
oooooose min = a[?];
0000005 e max = al[0];
ooooooe&on i
000000 &s woid sort(long *a) T
{ jhd | | KNI o=
|For Help, press F1 | |—|NUM [ i

Figure 3.29 [Program] Window (Before Step Over Execution)

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

v

Figure 3.30 [Step Over] Button
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2 Hitachi Debugging Inleiface - soit - SH7729 E10A Emulator Big Endian

File Edit Yiew Bun Setup Toaols Window Help
S e e I N R P T R e o = sl =TS T
G sort. i1 | [ A aieh Window M T=TE | B
Address |Break|Code ‘l —a = { 0x0000f£d4 }
oooooooon vold main{wvoid) [0] = DTZ2117
{ [1] = D'214&8
long a[l0]; [Z] = DT15741
long J; _I [23] = DT1E927
int 1, min, max; [4] = D"16045
[3] = DT121Z2
ooooooo4 for( 1=0; 1i<10; i++ }{ [6] = D*9598%8
0000000 3 = rand{}); [7T] = D"8410
00000014 if(g < D) [B] = D'3498
ooooools i = -3; [3] = D'0
I max = DO
0000001 ali] = 3;
)
00000038 Break sort{a);
oooooo4o0 min = al[0];
oooooog4d max = al[%];
gooooo4s min = 0O;
0000004 max = 0;
aoooooso change(a);
oooooo0ss min = al[%];
0000005« max = al[0];
oooooosn }
000000DES vold sort{long *a} f
{ | | N o =
|Break = STOR ADDRESS | [ oM | y

Figure 3.31 [Program] Window (Step Over)

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

The user can display local variables in afunction using the [Locals] window. For example, we
will examine the local variablesin the mai n function, which declares five local variables: a, j ,

i, mn,and max.

» Select [Local Variable Window] from the [View] menu. The [Locals] window is displayed.
Initialy, the [Locals] window is empty because local variables have not yet been declared.

» Select [Step In] from the [Run] menu to execute a single step.

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

- Locals [_ (O] =]
Fa = { Ox0000f£d4 }

4 = pra4lo

1= D"10

min = D0

max = D'O

K i

Figure 3.32 [Locals] Window

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

of array a.
» Refer to the elements of array a before and after the execution of the sor t function, and
confirm that random data is sorted in descending order.

HITACHI
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3.15 Break Function

The emulator has software and hardware break functions. With the HDI, a software breakpoint
can be set using the [Breakpoints] window, and a hardware break condition can be set using the
[Break Condition 1,2,3] dialog box.

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

3.15.1 Software Break Function

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

» Select [Breakpoint Window] from the [View] menu. The [Breakpoints] window is displayed.
» Click the [Déel All] button to cancel all the breakpoints that have been set.
» Click the [Add] button.

Breakpoints
Enable |File/Line Fymbol Address Type -~
=l
Add Edit Delete el &l Disable Help |
Break Point 0/255 |
Break Condition Not Used
I

Figure 3.33 [Breakpoints] Window (Before Softwar e Breakpoint Setting)
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The [Break] dialog box is displayed. The [Point] pageis displayed as a defaullt.

|
Faint | Condition I

Break paint

o [T = =

k. I Cancel | ] | Help |

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

» Click the[Add...] button to display the [Break Point] dialog box.
* Enter H 58 to the [Value] edit box.

HITACHI
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Break Point

Figure3.35 [Break Point] Dialog Box

* Click the [OK] button.
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The [Break] dialog box is displayed. The address set in the value field of [Break Point] and the
memory space are displayed. "Physical Space" means that the breakpoint is set in the physical
memory space.

|
Faint I Condition I

Break point
HOOO00058 — Physical Space

aod. | Es | Beet || Reetal |

k. I Cancel | Apply | Help |

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

e Click the [OK] button.
e Highlight the breakpoint in the [Breakpoints] window and click the [Delete] button.
o Close the [Breakpoints] window.
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The software breakpoint that has been set is displayed in the [Breakpoints] window. The address
space is displayed in [Type].

] Breakpoints M=l E
:

goooooss

=
. Add Edit Delete Del All Disable Help |
Break Point 14255 =
Break Condition Mot Used
=

Figure 3.37 [Breakpoints] Window (Software Breakpoint Setting)
To delete breakpoints, the following procedure must be executed:

e Close the [Breakpoints] window.

e Set the program counter and stack pointer values that have been set in section 3.8, Setting
Registers, in the [Registers] window. Click the [Go] button.

The program runs, and stops at the set breakpoint.
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Address |Break|Code >
gooooozse sortia);
oooooo4o min = al[0];
gooooo44d max = al[9];
oooooo4s min = 0O; _J
goooo0dc max = 0;
goooooso change(a);
00000058 Break| min = a[9];
go0ooo00se max = al[0];
ooooooen }
goooooas vold sort{long *al

{

long t; a

[« | o 4

Figure 3.38 [Program] Window at Execution Stop (Softwar e Break)

The [System Status] window displays the following contents.

Connected

Emulator
Session MName
Frogram Name

C:MWHDI_CEVtutorialbsort.hds
C:MHDI_CEMtutorialbsort.ahs

Connected to:
CP1T

SHYY29 E10& Emulator big endian (E10& PCT Card DriwverZ)
BHYTZ9

Run status

Cause of last break
Fun time count
Emulator mode

Eig endian

LA TTD

Ereak

EBEREAE POINT
OH:0M:03:10M2
MNormal

Exist

Figure 3.39 Displayed Contents of the [System Status] Window (Softwar e Break)
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3.16 Hardware Break Function

An example s given below in which the address bus condition and the read cycles for the state
condition are set under Break Condition 1 as hardware break conditions.

» Select [Breakpoint Window] from the [View] menu. The [Breakpoints] window is displayed.
* Click the [Del All] button to cancel all breakpoints that have been set.
» Click the [Add] button.

B reakpninls =]

sort.

=l
Add Edit Delete Del All Disahle Help
Break Point 14255 =]
Break Condition Mot Used
[}

Figure 3.40 [Breakpoints] Window (Before Hardware Break Condition Setting)
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The [Break] dialog box is displayed. To set hardware break conditions, select [Condition] in the
[Break] dialog box to display the [Condition] page.

O |

FPaoint  Condition |

Break Condition

Edt. || Eesm | Rl |

k. I Cancel | Sl | Help |

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

Up to three breakpoints can be set independently for the Break Condition hardware break
condition. In this example, set the hardware break condition for Break Condition 1.
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» Highlight the first point in the [Break Condition] list box.

» Click the [Edit...] button. The [Break Condition 1] dialog box is displayed.

* Clear the [Don't Care] check box in the [Address] page.

» Select the [Address] radio button and enter H 48 as the value in the [Address] edit box.

Break Condition 1 Ed |

Address | Data | ASID | Bus State | Count |

—Addresz

[ Don't Care
i Address
i~ Prefetch address break befare executing
i~ Prefetch address break after executing
i~ ¥-Bus address
i~ Y-Bug address

Address |H'454

& Monusermazk  © Lser mask

Esk: I

k. I Cancel | ] | Help |

Figure 3.42 [Address] Page ([Break Condition 1] Dialog Box)

» Select [Bus State] to display the [Bus State] page.
» Select the [Read] radio button in the [Read/Write] group box.
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Break Condition 1

.ﬁ.ddressl Drata I 45D Buz State ||:|:|unt I

Bus State
(O
" Data
DM,

ReadMwrite

i~ Readfarite

o ]

Cancel |

Al

Help

Figure 3.43 [Bus State] Page ([Break Condition 1] Dialog Box)

Click the [OK] button.

The [Break] dialog box is displayed, and the first point display in the [Break Condition] list

box changes from Enpt y to Enabl e.

HITACHI
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O |

FPaoint  Condition |

Break Condition

Edt. | Besst | Resetay |

k. I Cancel | ] | Help |
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Figure 3.44 [Break] Dialog Box (After Hardware Break Condition Setting)

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

This completes the setting of the Break Condition 1 hardware break condition. When the
program is executed, a break will occur when address H'48 is accessed in aread cycle.

] Breakpoints [0
f

main oooooooo Break Condition 1

||
Add Edit Delete Del All Disahle Help |
Break Point 0/255 =
Break Condition Used 1
I}

Figure 3.45 [Breakpoints] Window ([Break Condition 1] Setting)

» Close the [Breakpoints] window.

Set the program counter and stack pointer values that were set in section 3.8, Setting
Registers, in the [Registers] window. Click the [Go] button.

The program runs then stops at the condition specified under Break Condition 1.
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8 sort.c i [=] E3
Address |[Break|Code AI
goooonzs sort{al;
oooooo4n min = al[0];
aooooodg max = al[?];
gooooo4s min = 0;
0000004 max = 0;
goooooso change(a);
00000058 min = a[9]; [
ooooo0sc max = al[0];
ooooooen '
ooooooes vold sortilong *a)
i

long t;

int i, 3, k., gap;
o0oo000ee gap = 5;
gooaoovo while({ gap = 0 }{
ooooooT4 for{ k=0; k<gap; k++){
000a007e for{ i=k+gap; 1i<10; i=i+gap }{
000000&c for(i=i-gap: 1*=k; J=1-oap){ =l

Figure 3.46 [Program] Window at Execution Stop (Break Condition 1)

The [System Status] window displays the following contents.

Emulator
Session Name
Erogram Name

Connected to:

Lad=yu)

Fun status

Cause of last bhreak
Pun time count
Emulator mode

Eig endian

LA TTD

Conhected

C:WHDI_CEM\tutoriallsort.hds
C:WHDI_CEMtutorial’sort.abs

SH77Z% E10A Emulator big endian (E10& PCI Card DriverZ)

BHTT7EZ9

Ereak

EBEREAR CONDITION 1
OH:0M:0F: 10M3
Normal

Exist

Figure 3.47 Displayed Contents of the [System Status] Window (Break Condition 1)
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3.16.1  Setting the Sequential Break Condition

The emulator has sequential break functions. When the hardware break conditions listed in table
3.5 are satisfied, program execution is halted. This mode is called sequential break.

Table3.5 Sequential Break Conditions

Break Condition Description

Sequential break condition 2-1 Program is halted when Break Condition 2 and Break
Condition 1 are satisfied in that order.

Sequential break condition 2-1 is described below as an example.

Before executing the program, change setting in the [Configuration] dialog box. Otherwise, the
sequential break does not function.

» Select [Configure Platform...] from the [Setup] menu. The [Configuration] dialog box is
displayed.
» Select Sequential break condition 2-1 from the [Emulation mode] combo box.
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Configuration

General
Mode |sH7729 ]
Emulation mods meguential break condition 2-1
UEC mode IEmI LI

Memory araa {* Mormal () Physical 0 %irtual  ASID I

AUD clock |3|:I|'-.-1Hz ;I

JTAG clock I'.".EMHE LI

D iver: Change.. |

Ok, | Gancel | e | Help |

Figure 3.48 [Configuration] Dialog Box (Sequential Break Setting)

Click the [OK] button and close the [Configuration] dialog box.
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Set break conditions as follows:

Break condition 1: When address H'58 is accessed in aread cycle, a break condition is satisfied
(Break Condition 1 is set).

Break condition 2: When address H'48 is accessed in aread cycle, a break condition is satisfied
(Break Condition 2 is set).

Program execution is halted when break conditions 2 and 1 are satisfied in that order. Set the
sequential break condition.

» Select [Breakpoint Window] from the [View] menu. The [Breakpoints] window is displayed.
» Click the [Del All] button to cancel all the set breakpoints.
» Click the [Add] button.

Toeapons |
Enable |File/Line Symbol Address Type -
=
Add Edit Delete el Al Disahle Help
Break Point 04255 |
Break Condition Not Used
El

Figure 3.49 [Breakpoints] Window (Before Sequential Break Condition Setting)
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The [Break] dialog box is displayed. To set sequential break conditions, select [Condition] in
the [Break] dialog box to display the [Condition] page.

O |

Paoint  Condition |

Break Condition

|1 EmEti

3 Empty

Edt. || Ees || Reseal |

k. I Cancel | ] | Help |

Figure 3.50 [Condition] Page ([Break] Dialog Box)
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For the sequential break condition, set break condition 2 in the [Break Condition 2] dialog box,
and set break condition 1 in the [Break Condition 1] dialog box.

Highlight the second point in the [Break Condition] list box.
Click the [Edit...] button. The [Break Condition 2] dialog box is displayed.
Clear the [Don't Care] check box in the [Address] page.

Select the [Address] radio button and input address H 48 as the value in the [Address] edit
box.

Break Condition 2 Ed |

Address | 43D | Bus State |

—Addresz

[ Don't Care

i Address
i~ Prefetch address break befare executing
i~ Prefetch address break after executing

Address |H'4E=

& Monusermazk  © Lser mask

Esk: I

k. I Cancel | ] | Help |

Figure 3.51 [Break Condition 2] Dialog Box (Condition 2 [Address] Page)
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» Select [Bus State] to display the [Bus State] page.
» Select the [Read] radio button in the [Read/Write] group box.

Break Condition 2 Ed |
Address | ASID Bus State |
Buz State
LA |

" Data
= DA

ReadMwrite
i~ Readfarite

= Write

] I Cancel | ] | Help |

Figure 3.52 [Break Condition 2] Dialog Box (Condition 2 [Bus State] Page)

» Click the [OK] button.
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» The[Break] dialog box is displayed, and the second point display in the [Break Condition]
list box changes from Enpt y to Enabl e.

O |

Paoint  Condition |

Break Condition

|1 Emgtﬁ

3 Empty

Edt. | Hesst | Resetay |

k. I Cancel | ] | Help |

Figure 3.53 [Break] Dialog Box (After [Break Condition 2] Condition Setting)
This completes the setting of break condition 2. Next, set break condition 1 as follows:

» Highlight the first point in the [Break Condition] list box.
» Click the [Edit...] button. The [Break Condition 1] dialog box is displayed.

The setting can then be made in the same way as for break condition 1.

o After setting break conditions 1 and 2, click the [OK] button.

HITACHI
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Break Condition 1andBreak Condition 2 aredisplayedin[Type] inthe
[Breakpoints] window.

Breakpoints Hi[=] B3 I

________ Condition 1
00000000 Break Condition 2

zort. /8

_main

D Add Edit Delete Del All Disable Help

Break Point 04255
Break Condition Used 1, 2

L

<
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Figure 3.54 [Breakpoints] Window (After Sequential Break Condition Setting)

Close the [ Breakpoints] window.

Set the program counter and stack pointer values that were set in section 3.8, Setting
Registers, in the [Registers] window. Click the [Go] button.
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The program runs then stops at the condition specified under Break Condition 1.

Address |Break|Code A
ooooooo4 for( i1=0; i<10; i++ ) {
0000000 J = rand{};
oooooonil4 1if(] < 034 _J
ooooooig 3= -3;
1
oo0oo01le ali]l = 3;
}

ooooonzg sort{al;
oooooo4n min = a[0];
gooooo44 max = al[9];
oooooo4s min = 0;
ooooo0d < max = 0;
goooooso change{a);
ooooooss min = al[9];
oooo00se max = al[0];
aoooooosn }
oooo00es vold sort{long *a)

{ =l

Figure 3.55 [Program] Window at Execution Stop (Sequential Break)

The [System Status] window displays the following contents.

Emulator Connected

Session Nawme C:%WHDI_CEZWtutorial’sort.hds
Program MName C:WHDI_CEVtutoriallsort. abs
Connected to: 3H77Z9 E10& Emulator big endian (E10& PCI Card DriverZ)
BT FHTTZS

Fun status EBreak

Cause of laszt hreak BEREAE CONDITION =E

Fun time count OH:0M:03: 10M3

Ermulator mode Segquential break Condition 2-1
Eig endian

|5 1D Exist

Figure 3.56 Displayed Contents of the [System Status] Window (Sequential Break)
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3.17 TraceFunctions

The HDI traces and displays the branch instructions. In the HDI, the acquired trace information
can be displayed in the [Trace] window.

Table 3.6 shows the trace functions.
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Table3.6 Trace Functions

Function

Description

Internal trace

Branch instruction trace functions which are built into the
MCU. This function displays the branch source and branch
destination addresses and enables a realtime trace.

AUD trace

Realtime trace

This function is operational when the AUD pin is connected
to the emulator. This function displays the branch source
and branch destination addresses, and instruction words at
the branch destination.

When the next branch occurs while the trace information is
being acquired, the information is overwritten and the latest
trace information is acquired. The user program can be
executed in realtime, but some trace information will not be
acquired.

* Trace continue function:

When the trace buffer becomes full, this function always
overwrites the oldest trace information to acquire the latest
trace information.

¢ Trace stop function:

After the trace buffer becomes full, the trace information is
not acquired. (The user program is continuously executed.)

Non realtime
trace

This function is operational when the AUD pin is connected
to the emulator. This function displays the branch source
and branch destination addresses, and instruction words at
the branch destination.

When the next branch occurs while the trace information is
being acquired, the CPU stops operations until the
information is acquired. The user program is not executed
in realtime.

* Trace continue function:

When the trace buffer becomes full, this function always
overwrites the oldest trace information to acquire the latest
trace information.

¢ Trace stop function:

After the trace buffer becomes full, the trace information is
not acquired. (The user program is continuously executed.)
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3.17.1 Internal Trace Function

The branch source addresses and branch destination addresses for the eight latest branch
instructions are displayed.

The following is a procedure to set the internal trace function:

1. Select [Trace window] from the [View] menu.
2. Click the [Acquisition] button to display the [Trace Acquisition] window.
3. Select the[Internal trace] radio button in the [ Trace type] group box.

Trace Acquisition

Trace mode

Trace type: A0 trace

ALUD model: %] Bealtime trace ) [lom realtime trace

ALUD mode2: %] Trace contine ) Trace stop

AUD trace display range:

Start pointer I DE191

Ernd pointer I Lo

oK I Cancel | Updatetd) Help

Figure 3.57 [Trace mode] Window
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Run the program as shown in the example of section 3.15.1, Software Break Function. The trace
results are displayed in the [ Trace] window after the program execution is completed.

Trace !EE
Nao. IF TYPE ADDE MNEMONT] OPERAND =
-000015 -D'0007 BRANCH 00000036 — BF @H"000C: 8
9 = rand({);
-000014 DESTINA 0000000C MOV.L @(H'O078:8
-0000132 -D'0006 BRANCH 0000000E — JSR @R1
-000012 DESTINA 00000190  STS.L PR, @-R15
-000011 -D'0005  BRANCH 00000198  JSR @R3
-000010 DESTINA O00001BC  STS.L  MACL, 3-R15
-00000% -D'0004 EBRANCH 000001CA  EF @H"01D3: 8
-000008 DESTINA 000001DE MOV R3, RO
-000007 -DT0003 BRANCH 000001F& RIS
-000006 DESTINA 0000019C  MOV.W  @(H'O000C:S
-000005 -DT0002 BRANCH 000001AS8 — RTS =]
Total Records: 16 (no filter)

il Fllir=ie AP il Clear

FipfelS = Acqguisition Daciart Save

Figure 3.58 [Trace] Window

» If necessary, adjust the column width by dragging the header bar immediately below the title
bar.
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3.17.2 AUD Trace Function

This function is operational when the dedicated AUD pin is connected to the emulator. For
available products, refer to table 6.7 in section 6, SHxxxx E10A Emulator Specifications.

The following is the procedure for setting the AUD trace function:

1. Select [Trace window] from the [View] menu.
2. Click the [Acquisition] button to display the [Trace Acquisition] window.
3. Select the[AUD trace] radio button in the [Trace type] group box.

Trace Acquisition

Trace mode

Trace type: " Internal trace
ALUD model: % Bealtime trace i Mon realtime trace
ALUD mode2: % Trace continue i~ Trace stop

AUD trace display range:

Start pointer I DE191

Ernd pointer I Lo

(a]'4 I Cancel | Lpdatein) Help

Figure 3.59 [Trace mode] Window

Note: For adescription of each option, refer to table 3.6.
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Run the program as shown in the example of section 3.15.1, Software Break Function. The trace
results are displayed in the [ Trace] window after the program execution is completed.

% Tr
__ OPERAND
-0004%75 -Dp'0475 DESTINATION 00000030 MO L
-000474 -D'0474 BRANCH 00000008 BRA  @HTO030:1
7 = rand(};
-000473 -D'0473 DESTINATION 0000000C MOV.L @(H'0078:
-00047Z -D'0472 BRANCH 0000003&  BF @H'000C:E
-000471 -D'0471 DESTIMATION 00000190 STS.L PR, @-R15
-000470 -D'0470 BRANCH 0000000E  J8R @R1
-000469 -D'0469 DESTIMATION 0O00001BC ST8.L MACL, @-RI1
-00046% -D'0468 BRANCH 00000198 J8R  @R3
-000467 -D'0467 DESTINATION 000001DS MOV R3, RO
-000466 -D'0466 BRANCH 000001CA  BF @HT01DS:E
-000465 -D'0465 DESTINATION 0000019C MOV.W @(HT000C:=|
Total Records: 476 (no filter)
Finjel HITER i i ol Clear
FipfelSl =z Acguisition aciar Save

Figure 3.60 [Trace] Window

If necessary, adjust the column width by dragging the header bar immediately below the title

bar.
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3.17.3 VP_MAP Trandation

The MCU, which has an MMU, trandlates internal addresses (virtual addresses) to actua
memory addresses (physical addresses). Address translation is performed according to the
address tranglation table (translation look-aside buffer: TLB) in the MCU. The MMU operates
during command input wait state as well as during user program execution. When a command
for memory access is executed while the MMU address translation function is enabled, the
address translated by the MMU is accessed. If the specified addressis not within the TLB, a
TLB miss occurs, and the TLB must be updated by the user program.

The emulator has address translation functions according to the VP_MAP tables. The VP_MAP
tables are the address translation tables for the emulator created with the VPMAP_SET
command.

The following shows an example of how to use the VP_MAP tables.
Example:

1. Create VP_MAP tablesfor trandlating virtual addresses H'10000 to H'10FFF to physical
addresses H'4000000 to H'4000FFF and virtual addresses H'11000 to H'11FFF to physical
addresses H'O to H'FFF.
>vs 10000 10FFF 4000000 (RET)
>vs 11000 11FFF 0 (RET)

>vd (RET)

<VADDR_TOP> <VADDR END> <PADDR_TOP>
00010000 00010FFF 04000000
00011000 00011FFF 00000000

DI SABLE

2. Then, enable the VP_MAP tables. (When the tables are disabled, addresses are not
translated.)

>ve ; enabl e (RET)

>vd (RET)

<VADDR_TOP> <VADDR END> <PADDR_TOP>
00010000 00010FFF 04000000
00011000 00011FFF 00000000
ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 3.61.
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\\ H'O
H'10000 7 HEEF
H'10FFF // //
H11000 \ \\
H11FFF |__\

H'12000 H'12000
H'12FFF H'12FFF
A A
/ / / / H'4000000
H'4000FFF
Virtual address Physical address

Figure 3.61 Address Translation according to VP_MAP Tables

How to translate addresses depends on the settings of the radio buttons of the memory area group

in the [Configuration] dialog box. The following shows how to translate addresses in each setting
state.

¢ When the Normal radio button is selected:

The VP_MAP table has a priority over the TLB. When the VP_MAP table is enabled and the
specified address is within the VP_MAP table settings, the emulator translates the address
according to the VP_MAP table. If the specified address is outside the VP_MAP table settings
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emulator
translates the address according to the MMU state.

e When the Virtual radio button is selected:
The address is translated according to the TLB. If the specified address is outside the TLB
table settings, a TLB error will occur.

¢ When the Physical radio button is selected:
The address is not translated.
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Table3.7 Address Trandation Tables

VP_MAP MMU
Within/
Radio Enabled/ Outside Enabled/ Within/Outside Table Used for
Button* Disabled therange Disabled the TLB Range Translation
Normal  Enabled Within the Enabled  Within the Range Translated according to
Range the VP_MAP table
Outside the range Translated according to
the VP_MAP table
Disabled  Within/outside the Translated according to
range the VP_MAP table
Outside the  Enabled  Within the Range Translated according to
Range the TLB table
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Disabled  Within/ Enabled  Within the Range Translated according to
outside the the TLB table
range
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Virtual Enabled/  Within/ Enabled  Within the Range Translated according to
disabled outside the the TLB table
range
Outside the range TLB error
Disabled  Within the Range Translated according to
the TLB table
Outside the range TLB error
Physical Enabled/  Within/ Enabled/  Within/outside the Not translated
disabled outside the  disabled range
range
Note: Specified by the [Configuration] dialog box.
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3.18 What Next?
This tutorial has described the major features of the emulator and the use of the HDI.

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

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

HITACHI
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Section 4 Descriptions of Windows

41 HDI Windows

HDI window menu bars and the corresponding pull-down menus are listed in table 4.1. Where a
description of a menu is included in the Hitachi Debugging Interface User's Manual or in this
manual, a O mark or the relevant section number is shown. Related commands in the E10A
Emulator User's Manual are also shown.

Table 4.1 HDI Window Menus and Related Manual Entries

Hitachi

Debugging

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

3.6.1

File menu Load Program...

Save Memory...

Verify Memory...

2.6

Save Session

Load Session...

Save Session As...

Initialize

Exit
Edit Menu Cut

Copy

Paste
Find...
Set Line...

Fill Memory...

Move Memory...

Test Memory...

O/ 0/ 0000000000000 o0o
|

Update Memory
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Table 4.1 HDI Window Menus and Related Manual Entries (cont)

Hitachi

Debugging

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

View Menu Toolbar

Status Bar

Breakpoint Window 3.10, 3.15.1, 4.2.3,6.4.5

Command Line Window

I/0 Register Window

Local Variable Window 3.14

Memory Mapping Window —

Memory Window... 3.11

Performance Analysis Window —

Program Window... 3.6.2

Register Window 3.8

Status Window 3.9,3.15.1,4.2.10
Text Window —

Trace Window 4.2.8,6.4.3,6.4.7

Watch Window 3.12
Run Menu  Go 3.9
Go Reset —
Go to Cursor —
Run... —
Step In 3.13.1
Step Over 3.13.3
Step Out 3.13.2
Step... —

Halt Program

Set PC To Cursor

O/ O/0O|/0O|0O00 0 0000000000000 0oo0o0o0o0

Reset CPU
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Table 4.1 HDI Window Menus and Related Manual Entries (cont)

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

Setup Menu Options

Radix

Customise

Select Platform... 25

Configure Platform... 3.5,4.2

Tools Menu Symbols...

Evaluate...

Window Menu Cascade

Tile

Arrange Icons

Close All

Help Menu Index

Using Help

Search for Help on

O 0/ 0000000000000
|

About HDI
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4.2 Descriptions of Each Window

This section describes each window. Figuresin this section are used as examples. Each E10A
emulator type has explanatory notes. Read section 6, SHxxxx E10A Emulator Specifications.

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

Window:

Configuration

Gieneral

Mode IS Heiwid

[
Emulation mods I Mormal LI
[

UEC mode IEmI

Memory aras % Mormal  Physical ) Wirtual 2510 I

AUD clock ISDMHE LI
JTAG clock IB.25MHZ LI
Driver:

(o] | Cancel | Updatets) Help

Figure4.1 [Configuration] Dialog Box
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Description:
The [Configuration] dialog box consists of the [General] page listed in table 4.2.
Table4.2 [Configuration] Dialog Box Page

Page Name Description

[General] Sets and displays the emulation mode conditions.

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

HITACHI
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(1) [General] Page ([Configuration] Dialog Box)
Function:
This page sets the emulator operation conditions.

Window:

Configuration
General
ode ISHH:-::-::-: LI
Emulation mods INgrmaI LI
LB mode |Em| x|
Memory aras % Mormal  Physical ) Wirtual 2510 I
&UD clock |3|;,MHE -]
JTAG clack [5.25MHz =l
D i
Ok, | Gancel | Updateds) | Help

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

Table4.3 [General] Page Options

Option

Description

[Mode] combo box

Displays the MCU name.

[Emulation mode] combo box

Selects the execution mode. Select Normal to perform normal
emulation. Select No Break to disable breakpoint settings.
Select Sequential break Condition 2-1 to use the sequential
break function™. (For Sequential break Condition 2-1, execution
stops when conditions are satisfied in the order of Break
Condition 2 and Break Condition 1.)

[UBC mode] combo box

EML: The UBC is used as a Break Condition by the emulator.

USER: The UBC is released for users. In this case, the [Break
Condition] page becomes non-active.

[Memory area] group box

Sets the address setting mode to the memory area.

The default is Normal. When the VP_MAP is enabled and the
address is within the table range, address translation is done
according to the VP_MAP table. For other cases, address
translation is done according to the MMU state.

Select Physical when setting with a physical address. Select
Virtual when address translation is done by the TLB table.

[AUD clock] combo box

Selects the AUD clock®. By default, the maximum frequency of
each card emulator is displayed. The following frequencies can
be selected:

PCMCIA card: 7.5 MHz, 15 MHz, 30 MHz, and 60 MHz.

PCI card: 10 MHz, 20 MHz, 30 MHz, 40 MHz, 50 MHz, 60 MHz,
70 MHz, 80 MHz, 90 MHz, 100 MHz, and CK/2.

[JTAG clock] combo box

Sets the Hitachi-UDI frequency”.

[Driver] group box

Displays the driver currently selected.

[Change..] button

Displays the [E10A Driver Details] dialog box. Use when a driver
currently connected is changed.

Notes: 1. When using the sequential break function, set the corresponding hardware break

conditions.

2. The range of frequencies that the AUD operates under is different according to the
MCUs used. For details, refer to section 6.4.4, Notes on Using the JTAG Clock (TCK)
and AUD Clock (AUDCK).

3. The range of frequencies that the Hitachi-UDI operates at is different according to the
MCUs used. For details, refer to section 6.4.4, Notes on Using the JTAG Clock (TCK)
and AUD Clock (AUDCK).
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When a driver is to be changed with the [Change..] button, the following message is displayed.

HDI =

Are pou sure you want to modify wour driver gettings?
Thiz will zause your emulatar bo be reinitialized, and pau

will ot be able to cancel any changes you make.

] me |

Figure4.3 Warning M essage Box

When the [Y es] button is clicked, the [E10A Driver Details] dialog box is displayed. When the
[No] button is clicked, the display returnsto the [Configuration] dialog box.

Related Command:

GO_OPTION command
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4.2.2 [E10A Driver Details] Dialog Box

The [E10A Driver Details] dialog box is displayed when the [OK] button is clicked. Select the
correct driver.

E10A Driver Details |

Driver: |E10A PC Card Driver ~]
~Details
Interface: IF"C Card j
Channel: |E10A PC Card Interface ~]

= Configuration

Configure... |

Help

Figure4.4 [E10A Driver Details] Dialog Box
» With the [Driver] combo box, select the driver to connect the HDI with the emulator.

» [Interface] displays the interface name of the card to be connected, and [Channel] displays
the interface to which the board is connected. Once the driver is selected in the [EL0A
Driver Details] dialog box, this dialog box is not displayed when the HDI is run next time.

[Driver] combo box: Select [E10A PC Card Driver] to use the PCMCIA card.
Select [E10A PCI Card Driver] to use the PCI card.
[Interface] combo box: Select [PC Card] to use the PCMCIA card.
Select [PCI] to use the PCI card. (If the driver isnot installed, the
[PC
Card] or [PCI] is not displayed.)
Click the [Close] button.
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Note: When the HDI is not linked up even if the above procedure has been executed, the driver
will not be set correctly. Use drivers provided with installation disk #3 (the \SETUP
directory when the emulator setup program is provided with the CD-R) if necessary.

4.2.3  [Breakpoints] Window

Function:

This window lists all break conditions that have been set.

Window:

Breakpoints M=l E3
# 21

Coadd Edit Delete Del All Disable Help |
Break Point 14255 =
Break Condition Mot Used

Figure 4.5 [Breakpoints] Window
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Description:

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

Table4.4 [Breakpoints] Window Display Items

Iltem Description

[Enable] Displays whether the break condition is enabled or disabled. Symbol x indicates
that the break condition is enabled.

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

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

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

[Type] Displays the break condition type as follows:

Break Point Virtual Space ASID = D'xxx: Software breakpoint (Virtual address
ASID value in decimal.)

Break Point Physical Space: Software breakpoint (Physical address)

Break Condition 1 to Break Condition 3: Hardware break condition

Buttons in the window can be used to set, change, and clear breakpoints, and to enable or disable
break conditions. The button functions are described in the following table.

Table4.5 [Breakpoints] Window Button Operation

Button Name Description

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

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

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

[Del Allj Clears all break conditions.

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

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

[Help] Displays help information.

Similar button operations can also be performed with the pop-up menu displayed by clicking the
view area with the right mouse button.
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Breakpoint setting conditions are displayed in the lower area of the window.
A software breakpoint is displayed as follows:

Break Poi nt xxx/255
(xxx represents the number of breakpointsin decimal that have been set.)

A hardware break condition is displayed as follows:

Break Condition Used x, vy, z... (X, Yy, Z... representan integer
from1to 3.)

When no breakpoint is set, the following is displayed:

Break Poi nt 0/ 255
Break Condition Not Used
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424 [Break] Dialog Box

Function:

This dialog box displays the break condition settings.

Window:

O |

Faint | Condition I

Break paint

o [T = =

k. I Cancel | ] | Help |

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

Table4.6 [Break] Dialog Box Pages

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

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

Clicking the [OK] button will close this dialog box.
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(2) [Point] Page ([Break] Dialog Box)
Function:

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

Window:

O |

Faint | Condition I

Break point
H'OOO0O05:  Phy=ical Space

[ asd. ] Est. | Beset | Resman |
k. I Cancel | Smpli | Help |

Figure 4.7 [Point] Page ([Break] Dialog Box)
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Description:

Table4.7 [Point] Page Options

Option

Description

[Break point] list box

Lists the software breakpoints currently being set.

The display contents are <breakpoint address> and <address

space>.

<address space> is displayed as follows:

¢ Physical Space

¢ Virtual Space ASID = D'xxx (xxx is the ASID value displayed in
decimal form.)

[Add...] button

Sets software breakpoints. Clicking this button displays the [Break
Point] dialog box.

[Edit...] button

Changes the software breakpoint selected in the [Break point] list
box. Clicking this button displays the [Break Point] dialog box.

[Reset] button

Clears the software breakpoint selected in the [Break Point] list box.

[Reset All] button

Clears all software breakpoints displayed in the [Break Point] list box.

Related Commands:

BREAKPOINT command

BREAKPOINT_CLEAR command
BREAKPOINT_ENABLE command
BREAKPOINT_DISPLAY command
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(2) [Condition] Page ([Break] Dialog Box)

Function:

This page displays the Break Condition 1 to Break Condition 3 settings. These conditions can

also be set or cleared in this page.

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

Window:

O |

FPaoint  Condition |

Break Condition

Edt. | Besst | Resetay |

k. I Cancel | ] | Help |

Figure 4.8 [Condition] Page ([Break] Dialog Box)
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Description:

Table4.8 [Condition] Page Options

Option

Description

[Break Condition] list
box

Displays the Break Condition 1 to Break Condition 3 settings.
The display at system initiation is as follows: When conditions are set,
Enable is displayed. When no conditions are set, Empty is displayed.

1 Empty (setting of Break Condition 1)
2 Empty (setting of Break Condition 2)
3 Empty (setting of Break Condition 3)

[Edit...] button

Changes the Break Condition 1 to Break Condition 3 settings selected in
the [Condition] list box. Clicking this button displays the [Break Condition
1] to [Break Condition 3] dialog boxes.

[Reset] button

Clears the Break Condition 1 to Break Condition 3 settings selected in the
[Condition] list box.

[Reset All] button

Clears all Break Condition 1 to Break Condition 3 settings in the
[Condition] list box.

Related Commands:

BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command
BREAKCONDITION_SET command
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4.2.5 [Break Point] Dialog Box

Function:

This dialog box sets software breakpoints.

Window:

Break Point

.'.' [l
Al

Figure4.9 [Break Point] Dialog Box
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Description:

The [Break Point] dialog box consists only of the [Address] page. This dialog box sets address
conditions and address areas. The [Address] page options are as follows:

Table4.9 [Address] Page Options

Option Description
[Value] edit box Sets a breakpoint address with a number or a symbol.
[Normal] radio button Does not set an address area

[Physical Space] radio button  Shows that the break condition is the physical area.

[Virtual Space] radio button Shows that the break condition is the virtual area.

[ASID] edit box Sets an ASID value when the breakpoint address is in the virtual
area. Nothing is set as default.

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

Related Commands:

BREAKPOINT command
BREAKPOINT_CLEAR command
BREAKPOINT_DISPLAY command
BREAKPOINT_SET command
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4.2.6 [Break Condition] Dialog Box

Function:

This dialog box sets hardware break conditions.

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

Window:

—Addresz
[ Don't Care

Break Condition 1 Ed |

Address | Data | ASID | Bus State | Count |

i Address

i~ Prefetch address break befare executing
i~ Prefetch address break after executing
i~ ¥-Bus address

i~ Y-Bug address

Address |H'454

& Monusermazk  © Lser mask

Esk: I

k. I Cancel | ] | Help

Figure4.10 [Break Condition] Dialog Box
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Description:

The [Break Condition] dialog box is composed of the pages listed in table 4.10. Each page can
set conditions that stop program execution.

Table4.10 [Break Condition] Dialog Box Pages

Page Name Function

[Address] Sets the address conditions of Break Condition 1 and Break Condition 2.

[Data] Sets the data conditions of Break Condition 1.

[ASID] Sets the ASID conditions of Break Condition 1 and Break Condition 2.

[Bus State] Sets the bus state conditions and read/write cycle conditions of Break
Condition 1 and Break Condition 2.

[General] Sets the conditions of Break Condition 3.

Contents to be set by each page are described in section 4.2.7, [Break Condition] Dialog Box
Pages.

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

Related Commands:

BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command
BREAKCONDITION_SET command
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4.2.7 [Break Condition] Dialog Box Pages

Function:

The [Break Condition] dialog box pages allow a number of hardware break conditions to be set.

Table 4.11 shows all the [Break Condition] dialog box pages.
Note: The function will be different according to the MCUs used.

Table4.11 [Break Condition] Dialog Box Pages

Page Name Function

[Address] Sets the address conditions of Break Condition 1 and Break Condition 2.

[Data] Sets the data conditions of Break Condition 1. (Data conditions of Break
Condition 2 and Break Condition 3 are not displayed.)

[ASID] Sets the ASID conditions of Break Condition 1 and Break Condition 2.

[Bus State] Sets the bus state conditions and read/write cycle conditions of Break
Condition 1 and Break Condition 2.

[General] Sets the conditions of Break Condition 3.
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(1) [Address] Page ([Break Condition] Dialog Box)

Function:

This page sets the address bus conditions.

Window:

Break Condition 1 Ed |

Address | Data | ASID | Bus State | Count |

—Addresz

[ Don't Care
i Address
i~ Prefetch address break befare executing
i~ Prefetch address break after executing
i~ ¥-Bus address
i~ Y-Bug address

Address |H'454

& Monusermazk  © Lser mask

Esk: I

k. I Cancel | ] | Help |

Figure4.11 [Address] Page ([Break Condition 1] Dialog Box)
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Description:

Table4.12 [Address] Page Options

Option Description

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

[Address] radio button Sets use of the normal address bus as break conditions.
[Prefetch address break Sets a break before prefetched address execution as break
before executing] radio conditions.

button

[Prefetch address break Sets a break after prefetched address execution as break conditions.
after executing] radio button

[X-bus address] radio Sets the X address bus as a break condition. Can be set only with
button Break Condition 1.

[Y-bus address] radio Sets the Y address bus as a break condition. Can be set only with
button Break Condition 1.

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

[Non user mask] radio Sets no mask conditions.

button

[User mask] radio button Sets mask conditions.

[Mask] edit box Sets the mask bits if [User mask] is selected. For masked bits, the
break condition is satisfied regardless of the address values.

Note: This page is displayed when the conditions of Break Condition 1 and Break Condition 2
are set.

A page name to be displayed and the contents of an option that can be set will change depending
on the radio button selected.

Table4.13 Address Options

Option Description

[Address] radio button All pages and masks can be set.

[Only program fetched address] radio All pages can be set; however, no mask can be set.
button

[Only program fetched address after] radio Only the [ASID] page can be set.
button
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(2) [Data] Page ([Break Condition] Dialog Box)
Function:

This page sets the data bus conditions.

Window:
Break Condition 1 Ed |
&ddrezs  Data |.-“-‘-.SID I Bus Statel Court I
—Data
[ Don't Cae
Walue [H'12000000
¢ Byte ¢ Wore ' Long ¢ %-Bus data € ¥-Busz data
= User mazk
k. I Cancel | ] | Help |
Figure4.12 [Data] Page ([Break Condition 1] Dialog Box)
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Description:

Table4.14 [Data] Page Options

Option

Description

[Don't Care] check box

Does not set data conditions.

[Value] edit box

Sets the data bus value with a number.

[Byte] radio button

Sets byte data access cycles.

[Word] radio button

Sets word data access cycles.

[Long] radio button

Sets longword data access cycles.

[X-bus data]

Sets X-bus data access cycles.

[Y-bus data]

Sets Y-bus data access cycles.

[Non user mask] radio button

Does not set mask conditions.

[User mask] radio button

Sets mask conditions.

[Mask] edit box

Sets the mask bits when [User mask] is selected. Mark a bit to
be masked with *. For masked bits, the break conditions will be
satisfied regardless of the data values.

Note: This page is displayed when the conditions of Break Condition 1 are set.

121
HITACHI



(3) [ASID] Page ([Break Condition] Dialog Box)
Function:

This page sets the ASID conditions.

Window:
Break Condition 1 Ed |
.ﬁ.ddressl Data  ASID |Bus Statel Count I
ASID
I Don'tCare
ASID ID'D
k. I Cancel | ] | Help |
Figure4.13 [ASID] Page ([Break Condition] Dialog Box)
Description:

Table4.15 [ASID] Page Options

Option Description

[Don't Care] check box Does not set ASID conditions.

[ASID] edit box Sets the ASID condition value. The default is 0.

Note: This page is displayed when the conditions of Break Condition 1 and Break Condition 2
are set.
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(4) [Bus State] Page ([Break Condition] Dialog Box)

Function:

This page sets bus state conditions and read/write cycle conditions.

Window:

Break Condition 1

.ﬁ.ddressl Drata I 45D Buz State ||:|:|unt I

— Busz State
(O
" Data
DM,

— Readwiite

i~ Readfarite

o ]

Cancel |

Al

Help

Figure4.14 [Bus State] Page ([Break Condition] Dialog Box)
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Description:

Table 4.16 [Bus State] Page Options

Option Description

[Bus State] group box Sets the bus state conditions by the following options.

[All] radio button Sets the bus state conditions as break conditions.

[Data] radio button Sets the execution cycle as break conditions.

[DMA] radio button Sets DMA cycles as a break condition.

[Read/Write] group box Sets the read/write cycle conditions by the following options.
[Read/Write] radio button Sets the read/write cycle conditions as break conditions.
[Read] radio button Sets read cycles as break conditions.

[Write] radio button Sets write cycles as break conditions.

Note: This page is displayed when the conditions of Break Condition 1 and Break Condition 2 are
set.
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(5) [Count] Page ([Break Condition] Dialog Box)
Function:
This page sets the conditions for Break Condition 3.

Window:

Break Condition 1 Ed |

.ﬁ.ddressl Drata I ASID I Bus State  Count I

Covint

nurnbers 01

] I Cancel | ] | Help |

Figure4.15 [Count] Page ([Break Condition] Dialog Box)

Table4.17 [Count] Page Options

Option Description
[Don't Care] check box Sets no satisfaction count conditions.
Input area Sets the satisfaction count as a break condition. The maximum

count is 4,095. Breaks when the conditions set by the [Break
Condition] dialog box for the specified times are satisfied. The
default is D'1.
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(6) [General] Page ([Break Condition] Dialog Box)
Function:
This page sets the conditions for Break Condition 3.

Window:

Break Condition 3

.'.' [l
Al

Figure4.16 [General] Page ([Break Condition] Dialog Box)
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Description:

Table4.18 [General] Page Options

Option

Description

[LDTLB] group box

Sets the break conditions at LDTLB instruction execution with
the following options.

[Don't Care] radio button

Does not set break conditions when the LDTLB instruction is
executed.

[Stop after executing LDTLB
instruction] radio button

Sets the LDTLB instruction execution as break conditions.

[I/O] group box

Sets the break conditions at internal I/O-area access with the
following options.

[Don't Care] radio button

Does not set break conditions when the internal /O area is
accessed.

[Stop on accessing internal I/O
area] radio button

Sets the internal /O area access as break conditions.
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4.2.8

Function:

[Trace] Window

Thiswindow displays the trace buffer contents.

Window:
Trace !EE
No. IF ™ PR ADDER MNEMONT OPERAND -
-000015 -D'0007 BRANCH 00000036  BF @H"000C: S
9 = rand({);
-000014 DESTINA O00OO0OOC  MOV.L  @(H'O07S8:8
-000013 -D'0006 BRANCH 0O0000OOE — JSRE @R1
-000012 DESTINA 00000190 STS.L PR, @-R15
-000011 -D'0005 EBRANCH 00000198  JSR @R3
-000010 DESTINA OOOOO1BC  ST8.L  MACL, @-R15
-00000% -D'0004 BRANCH 0O00O001lCA  BF @H"01DS: 8
-000008 DESTINA O00OOO1DS MOV R3, RO
-000007 -D'0003 BRANCH O000001Fé  RTS
-000006 DESTINA O0O0OO0159C  MOV.W  @(H'O000C:S
-000005 -D'0002 BRANCH 000001A8  RTS =]
Total Records: 16 (no filter)

il Fllir=ie AP il Clear

FipfelS = Acqguisition Daciart Save
Figure4.17 [Trace] Window
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Description:
Thiswindow displays the trace buffer contents. The items listed in table 4.19 are displayed.

Table4.19 [Trace] Window Display Items

Iltem Description

[No] Displays the number in ascending order as the trace stop point is 0 (signed
decimal).

[1P] Displays the instruction pointer (signed decimal).

[TYPE] For the branch instruction trace, displays the information type, that is, branch

source or branch destination.
BRANCH: Branch source
DESTINATION: Branch destination.

[ADDR] For the branch instruction trace, displays the branch source or branch
destination address.

[MNEMONIC] Displays the execution instruction mnemonic.

[OPERAND] Displays the execution instruction operand.

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

[Halt] button Displays the trace during user program execution (no realtime operation).
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Notes:

1. Insome cases, the emulator address may be acquired by trace. In such a case, the
following message will be displayed. Ignore this address because it is not a user
program address.

* k% EIVL * k% %
2. If no branch trace information is acquired, the following message will be displayed.

HDI

& Failed ta find matching trace record

Figure4.18 Failed to find matching trace record M essage Box

3. If aTLB error occurs while the acquired trace information is displayed, the following
error message will be displayed:

HDI |

TLE ERROR accurred.
Wiill wou clear the EXFEYWT register valua®

Figure4.19 TLB Error Message Box

4. The[Halt] button is active only when the [Trace] window is opened during user program
execution.

Related Command:

TRACE _DISPLAY command
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4.2.9 [Trace Acquisition] Dialog Box
Function:

This dialog box sets trace acquisition conditions.
Table4.20 [Trace Acquisition] Page Options

Page Name Function

[Trace Mode] Sets the conditions of trace mode.
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(1) [Trace Mode] Page ([Trace Acquisition] Dialog Box)

Function:

This page sets the conditions for trace mode.

Window:

Trace Acquisition

Trace mode

Trace typs: " AUD trace @ fnternal trace:
ALUD model: %] Bealtime trace ) [lom realtime trace
ALUD mode2: %] Trace contine ) Trace stop

AUD trace display range:

Start pointer I DE191

Ernd pointer I Lo

oK I Cancel | Updatetd) | Help |

Figure4.20 [Trace mode] Page ([Trace Acquisition] Dialog Box)

132
HITACHI



Description:

Table4.21 [Trace mode] Page Options

Option

Description

[AUD trace] radio button

Uses AUD trace functions. By default, this box is not checked.

[Internal trace] radio button

Uses the internal trace functions. By default, this box is
checked.

[Realtime trace] radio button

When the next branch occurs while the trace information is being
acquired, the information is overwritten and the latest trace
information is acquired. The user program can be executed in
realtime, but some trace information will not be acquired. By
default, this box is checked.

[Non realtime trace] radio button

When the next branch occurs while the trace information is being
acquired, the CPU stops operations until the information is
acquired. The user program is not executed in realtime. By
default, this box is not checked.

[Trace continue] radio button

When the trace buffer becomes full, this function always
overwrites the oldest trace information to acquire the latest trace
information.

[Trace stop] radio button

When the trace buffer becomes full, the trace information is not
acquired.

[AUD trace display range] group
box

Inputs the start or end pointer value in the trace display range as
numerical values. By default, the start pointer is -D’8191 and
the end pointer is —=D’0000. In the PCMCIA card, —-D’8191 to D'0
can be set to the trace pointer. In the PCI card, -D'32767 to D'0
can be set.

Related Command:

AUD_MODE command
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4210 [System Status] Window
Function:

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

Window:
: e S
IEmulatDr Connected
Session Name C:WHDI_CEMtutorialdsort. hds
FProgram Name C:WHDI_CEM\tutoriallsort.ahs
Connected to: SHwwwx E10A Emulator big endian (E10& PCI Card DriverZ)
CET HHeuwnx
Pun =tatus Ereak
Cause of last break EREAFK. FOINT
Pun time <ount OH:0M:03: 10M3
Emulator mode Normal
Eig endian
|A1ID Exist

Figure4.21 [System Status] Window
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Description:

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

Table4.22 [System Status] Window Display Items

Item

Description

Emulator

Displays whether the emulator is connected.

Session Name

Displays a session file name.

Program Name

Displays the name of a connected load module.

Connected to

Displays the setting to be used.

CPU

Displays a target MCU.

Run status

Displays whether the emulator is in execution. During execution, RUNNING
is displayed. During halt, Break is displayed.

Cause of last break

Displays the cause of a break.

Run time count

Displays a program execution time. The display format is as follows:
D'0OH:0M:0S:10MS (H: hour, M: minute, S: second, and MS: millisecond)

Emulator mode

Displays the operating mode of the emulator.

Big Endian/Little
Endian

Displays the endian state (Big Endian or Little Endian). In this example, Big
endian is displayed.

AUD

Displays whether the AUD function can be used. In this example, the AUD
function can be used.
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Section 5 Command-line Functions

5.1 Table and Symbol Description

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

5.1.1 Format

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

[1 :Parameters enclosed by [ ] can be omitted.

<> : Contents shown in < > are set.

< >=: The parameter to the left of the "=" sign is input in the format shown to the right.
| : This represents a non-exclusive selection.

|| :This represents an exclusive selection.

The command parameter details are described in the parameter table.

5.1.2 Parameter Input
Numerical Parameters:

A binary, octal, decimal, or hexadecimal value, a symbol, or a formula can be input. A symbol
can contain up to 32 characters. Terms in a formula are separated with operators (such as + or ).

Keyword Parameters:

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

Character-String Parameters:

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

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

5.1.4 Related Items

Related E10A HDI commands (abbreviations) and dialog boxes are shown. (Refer to section 4,
Descriptions of Windows.)
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5.2

Command Descriptions

The command list of the E10A HDI is shown below.

Table 5.1 E10A HDI Commands

No Command

Abb.

Function

1 AUD_CLOCK AUCL Sets the AUD clock (AUDCK).
2  AUD_MODE AUM  Sets AUD trace conditions.
3 AUD_TRACE AUT Displays trace information.
4 BREAKCONDITION_ BCC Clears hardware breakpoints that have been set.
CLEAR
5 BREAKCONDITION_ BCD Displays hardware breakpoints settings.
DISPLAY
6 BREAKCONDITION_ BCE Enables or disables hardware breakpoints that have
ENABLE been set.
7 BREAKCONDITION _ BCS Sets hardware breakpoints.
SET
BREAKPOINT BP Sets software breakpoints.
BREAKPOINT_CLEAR BC Clears software breakpoints that have been set.
10 BREAKPOINT_DISPLAY BD Displays software breakpoints that have been set.
11 BREAKPOINT_ENABLE BE Enables or disables software breakpoints that have
been set.
12 DEVICE_TYPE DE Displays MCU type currently selected.
13 GO_OPTION GP Sets or displays the emulation mode during user
program execution.
14 JTAG_CLOCK JCK Displays and sets a JTAG clock (TCK) frequency.
15 MEMORYAREA_SET MAS Displays and sets memory area at command input,

such as load, verify, save, memory display, or memory
change.
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Table 5.1 E10A HDI Commands (cont)

No Command

Abb. Function

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

17 RESTART RST Restarts the emulator.

18 STATUS STS Displays emulator state information.

19 TRACE_DISPLAY TD Displays acquired trace buffer information.

20 UBC_MODE UM  Sets or displays UBC use states.

21 VPMAP_CLEAR VC  Clears the emulator address translation (VP_MAP) table
which has been set.

22 VPMAP_DISPLAY VD  Displays the emulator address translation (VP_MAP)
table.

23 VPMAP_ENABLE VE Enables or disables the emulator address translation
(VP_MAP) table.

24 VPMAP_SET VS  Sets emulator address translation (VP_MAP) table.
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521 AUD_CLOCK:AUCL

Description:

Sets or displays the AUD clock (AUDCK) values that have been set.
Format:

aucl [<option>]

<option> = <aud_clock>

Table 5.2 AUD_CLOCK Command Parameter

Parameter Type Description

<aud_clock> Numerical value Sets values from 1 to 7.
1: 5 MHz (PCI), 7.5 MHz (PCMCIA)
2: 10 MHz (PCI), 15 MHz (PCMCIA)
3: 20 MHz (PCI), 30 MHz (PCMCIA)
4: 30 MHz (PCl), 60 MHz (PCMCIA)
5: 40 MHz (PCl)
6: 50 MHz (PCI)

: 60 MHz (PCI)

~

Notes: 1. When <option> is omitted, the AUD clock (AUDCK) values that have been set are
displayed.
2. The range of frequencies that the AUD operates under is different according to the
MCUs used. For details, refer to section 6.4.4, Notes on Using the JTAG Clock (TCK)
and AUD Clock (AUDCK).

Examples:
To set AUD clock (AUDCK) to 15 MHz:

>AUD_CLOCK 2 (RET)
AUD CLOCK = 15MHz

The AUD clock (AUDCK) is displayed:

>AUD_CLOCK (RET)
AUD CLOCK = 15MHz

Related ltem:

[Configuration] dialog box
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5.2.2 AUD_MODE:AUM

Description:

Sets or displays AUD trace acquisition conditions.
Format:

aum [<option1>] [<option2>]

<optionl> = mode<mode>

<option2> = full<full>

Table 5.3 AUD_MODE Command Parameter

Parameter Type Description

<mode> Keyword Selects the trace mode.
N: Internal trace
F: Non realtime trace
R: Realtime trace

<full> Keyword Continues or stops emulation when the trace memory
is full.

C: Always overwrites the oldest information to
acquire the latest information.

S: When the memory is full, information acquisition
stops.

Note: When <option1> and <option2> are omitted, the current setting conditions are displayed.

Examples:

To select realtime trace mode and set continue option:
>aum mode R full ¢ (RET)

To display settings:

>aum (RET)
mode = Realtime trace, continue

To use internal trace mode:

>aum (RET)
mode = Internal trace
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Related Item:

[Trace Acquisition] dialog box

143
HITACHI



5.2.3 AUD_TRACE:AUT
Description:

Displays the trace information.
Format:

aut [<option1>] [<option2>]
<optionl> = start<start_pointer>

<option2> = end<end_pointer>

Table 5.4 AUD_TRACE Command Parameter

Parameter Type Description

<start_pointer> Numerical value  Start pointer value for trace display.
(-n)

<end_pointer> Numerical value End pointer value for trace display.
(-m)

Note: Inthe PCMCIA card, —D’8191 to D’'0 can be set to the trace pointer. In the PCI card,
—D’32767 to D'0 can be set.

When the internal trace is selected, the AUT command displays the information that has been
acquired by using the AUD function.

Example:

To display trace information according to the information acquired during user program
execution:

>AUD_TRACE (RET)

IP TYPE ADDR MNEMONIC OPERAND
-D’XXXXXX BRANCH FhHxAR10
DESTINATION 01000020 MOV.L R1, @R1

@ (b) (© (d) (e)

(a) Instruction pointer (signed decimal)

(b) Types of branch source or branch destination
BRANCH: Branch source
DESTINATION: Branch destination

(c) Address of instruction word

(d) Instruction mnemonic

(e) Instruction operand
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Related Item:

[Trace] dialog box
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524 BREAKCONDITION_CLEAR: BCC
Description:

Clears hardware breakpoints that have been set.
Format:

bcce [<channel>]

<channel> = channel <channel_number>

Table 5.5 BREAKCONDITION_CLEAR Command Parameter

Parameter Type Description

<channel number> Numerical value Hardware break channel number from 1 to 3

Note: When <channel> is omitted, all hardware breakpoints that have been set are canceled.

Examples:

To clear all hardware breakpoints:
>bcc (RET)

To clear all hardware breakpoints set at channel 2:
>bcc channel 2 (RET)

Related Items:

BCD, BCE, and BCS commands
[Breakpoints] window
[Break] and [Break Condition] dialog boxes

146
HITACHI



5.2.5 BREAKCONDITION_DISPLAY: BCD
Description:

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

Format:
bcd [<channel>]

<channel> = channel <channel_number>

Table 5.6 BREAKCONDITION_DISPLAY Command Parameter

Parameter Type Description

<channel_number> Numerical value Hardware breakpoint channel number from 1 to 3

Note: When <channel> is omitted, all hardware breakpoints that have been set are displayed.

Examples:
To display all hardware breakpoint settings:
>pcd (RET)

Break Condition 1:Enable data 20 long
Break Condition 2:Disable address 126
Break Condition 3:Disable LDTLB break

To display the hardware breakpoint set at channel 1:
>ped channel 1 (RET)

Break Condition 1:Enable data 20 long

Related Items:

BCC, BCE, and BCS commands
[Breakpoints] window
[Break] and [Break Condition] dialog boxes
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5.2.6 BREAKCONDITION_ENABLE: BCE

Description:

Enables or disables hardware breakpoints that have been set.
Format:

bce [<channel>] <mode>

<channel> = channel <channel_number>

Table 5.7 BREAKCONDITION_ENABLE Command Parameters

Parameter Type Description
<channel_number> Numerical value Hardware break channel number from 1 to 3
<mode> Keyword Enables or disables hardware break settings.

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

Note: When <channel> is omitted, all hardware breakpoints that have been set are enabled or
disabled.

Examples:

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

To disable the hardware breakpoints set at channel 1:
>bce channel 1 disable (RET)

Related Items:

BCC, BCD, and BCS commands
[Breakpoints] window
[Break] and [Break Condition] dialog boxes
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5.2.7 BREAKCONDITION_SET: BCS

Description:

Sets hardware breakpoints.

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

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

<channel> = channel <channel _number>

<option> = [<addropt> | <dataopt> | <asidopt> | <r/wopt> |
<accessopt>] | [<countopt>] || [<IdtIbopt> | <ioopt>]

<addropt> = address <address> [<addrcycle>]|| address mask <maskdata>
<addrcycle>

<dataopt> = data <data> <datawidth> ||
data mask <maskdata> <datawidth>

<asidopt> = asid <asid>

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

<accessopt> = access <access>

<countopt> = count <count>

<Idtlbopt> = |dtlb <Ibtlb>

<ioopt> = o <io>
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Table 5.8 BREAKCONDITION_SET Command Parameters

Parameter

Type

Description

<channel_number>

Numerical value

Hardware break condition channel number from 1 to 3

Specifiable options change depending on the channel
number.

1: <addropt>, <dataopt>, <asidopt>, <r/wopt>, and
<accessopt> can be set.

2 : <addropt>, <asidopt>, <r/wopt>, and <accessopt>
can be set.

3: <Idtlbopt> and <ioopt> can be set.

<address>

Numerical value

Virtual address as an address bus value

<addrcycle>

Keyword

Address bus access conditions for program fetch
cycles

Set either of the following keywords:

pc: Breaks before the address set by the <address>
parameter is executed. When this keyword is set, only
the <addropt> and <asidopt> cannot be set as
conditions. In addition, when pc is set, the
<maskdata> parameter cannot be set.

pcafter : Breaks after the address set by the
<address> parameter is executed. When this keyword
is set, only the <addropt> and <asidopt> cannot be set
as conditions. When pcafter is not set, the address
bus during data access cycles and program fetch
cycles is targeted.

x: X-Bus address bus access

y: Y-Bus address bus access

<maskdata>

Character string

Mask specification for desired address bus and data
bus

Set a radix (H' for hexadecimal or B' for binary) at the
top of a character string and set * in the bit to the
masked. Conditions are satisfied regardless of the
values of masked bits.

<data>

Numerical value

Data bus value
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Table 5.8 BREAKCONDITION_SET Command Parameters (cont)

Parameter Type

Description

<datawidth> Keyword

Data bus access conditions
Set one of the following keywords:

byte : byte access

word : word access

long : longword access

x: X-Bus data bus access
y: Y-Bus data bus access

<asid> Numerical value

ASID value from 1 to H'FF.

<r/w> Keyword

Bus cycle read/write conditions
Set either of the following keywords:

read: read cycles
write : write cycles

<access> Keyword

Bus cycle access type
dat: execution cycles

<count> Numerical value

Set satisfaction count from 1 to H'FFFF

<ldtlb> Keyword

Set LDTLB instruction execution break

break: Breaks when the LDTLB instruction is executed.

<io> Keyword

Set internal /O access condition as a break condition.

break: Breaks when the internal I/O area is accessed.
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Examples:
To set the following conditions for channel 1 hardware breakpoints:

<addropt> item: An address bus value of H'1000000,
<dataopt> item: DO bit of the byte access data is 0,
<r/wopt> item: write cycle.

>bcs channel 1 address H'1000000 data mask B'*******Q pyte
direction write (RET)

To set the following conditions for channel 2 hardware breakpoints:

<addropt> item: Deletes an address bus value of H'1000000 during the
program fetch cycles, and breaks before execution.
<asidopt> item: The ASID value is H'0.

>bcs channel 2 address H'1000000 pc asid H'O (RET)
To set the following conditions for channel 1 hardware breakpoints:

<addropt> item: Deletes an address bus value of H'1000000 during the program fetch
cycles with a mask set to the lower 10 bits, and breaks after execution,
<asidopt> item: H'10 to the ASID value.

>bcs channel 1 address H'1000000 pcafter m1 asid H'10 (RET)
To set the following conditions for channel 2 hardware breakpoints:

<accessopt> item: Execution cycles,
<r/wopt> item: Read cycles.

>bcs channel 2 access dat direction read (RET)
To set the following conditions for channel 3 hardware breakpoints:

<Idtlbopt> item: Breaks during LDTLB instruction execution,
<ioopt> item: Breaks when the internal 1/O area is accessed.

>bcs channel 3 Idtlb break io (RET)
Related Items:

BCC, BCD, BCE, and TM commands
[Breakpoints] window
[Break] and [Break Condition] dialog boxes
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5.2.8

Description:

BREAKPOINT: BP

Sets software breakpoints.

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

Format:

bp <address> [<address_space> [<asidopt>]]

<address_space> = space <space>
<asidopt> = asid <asid>

Table 5.9 BREAKPOINT Command Parameters

Parameter

Type

Description

<address>

Numerical value

Breakpoint address

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

<space>

Keyword

Breakpoint address area

Set either of the following:
physical : physical address
virtual : virtual address

<asid>

Numerical value

ASID value of a breakpoint when virtual is set to the <space>
parameter.

Note: When virtual is set and the <asidopt> item is omitted in the <address_space> item, a
breakpoint is set to a virtual address corresponding to the ASID value at command input.
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Examples:

To set a software breakpoint at physical address H'10002C8:
>bp H'10002C8 space physical (RET)

To set a software breakpoint at logical address H'21000000, whose ASID value is H'10:
>bp H'1000000 space virtual asid H'10 (RET)

Related Items:

BC, BD, BE, VC, VD, VE, and VS commands
[Breakpoints] window
[Break] dialog box

154
HITACHI



5.2.9 BREAKPOINT_CLEAR: BC
Description:

Cancels software breakpoints that have been set.
Format:

bc [<address> [<address_space> [<asidopt>]]]
<address_space> = space <space>

<asidopt> = asid <asid>

Table 5.10 BREAKPOINT_CLEAR Command Parameters

Parameter Type Description
<address> Numerical value Breakpoint address
<space> Keyword Address area of a breakpoint

Set either of the following:
physical : physical address
virtual : virtual address

<asid> Numerical value  ASID value of a breakpoint when virtual is set to the
<space> parameter.

Notes: 1. When no parameters are set, all software breakpoints are canceled.

2. When <address_space> and <asidopt> are not set, all software breakpoints that match
the specified address are canceled.

Examples:

To cancel all breakpoints:
>bc (RET)

To cancel all software breakpoints whose address value is H'1000000:
>bc H'1000000 (RET)

To cancel a software breakpoint whose virtual address is H'1000000, according to the ASID value
at command input:

>hc H'1000000 space virtual (RET)
To cancel the software breakpoint at virtual address H'2000000, whose ASID value is H'10:

>hc H'1000000 space virtual asid H'10 (RET)
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Related Items:

BP, BD, BE, VC, VD, VE, and VS commands
[Breakpoints] window
[Break] dialog box

156
HITACHI



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

Format:

bd

Table 5.11 BREAKPOINT_DISPLAY Command Parameter

Parameter Type Description

None

Example:
To display the software breakpoints that have been set:
>bd (RET)

H'00000110 physical enable

H'0000011c virtual asid H'O disable

H'00000250 physical enable

Related Items:

BP, BC, and BE commands
[Breakpoints] window
[Break] dialog box
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5.2.11

Description:

BREAKPOINT_ENABLE: BE

Enables or disables software breakpoints that have been set.

Format:

be <address> <address_space> <asidopt> <mode>

<address_space> = space <space>

<asidopt> = asid <asid>

Table 5.12 BREAKPOINT_ENABLE Command Parameters

Parameter Type Description

<address> Numerical value Breakpoint address

<space> Keyword Address area
Set either of the following:
physical : physical address
virtual : virtual address

<asid> Numerical value  ASID value of a breakpoint when virtual is set to the <space>
parameter.

<mode> Keyword Enables or disables breakpoints.
Set either of the following:
enable : Enables breakpoints.
disable : Disables breakpoints.

Examples:

To enable a software breakpoint at physical address H'1002:

>he H'1002 space physical enable (RET)

To enable a software breakpoint at logical address H'2000000, whose ASID value is H'10:

>he H'1000000 space virtual asid H'10 enable (RET)

Related Items:

BC, BD, BP, VC, VD, VE, and VS commands

[Breakpoints] window
[Break] dialog box
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5.2.12 DEVICE_TYPE: DE
Description:
Displays the currently selected MCU.

Format:

de

Table 5.13 DEVICE_TYPE Command Parameter

Parameter Type Description

None

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

Current device = SHxxxx
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5.2.13 GO_OPTION: GP

Description:

Displays or sets the emulation mode.

Format:

Displays emulation mode.

ap

Sets emulation mode.

gp <eml_opt>

<eml_opt> = eml_mode <eml_mode>

Table 5.14 GO_OPTION Command Parameter

Parameter Type Description

<eml_mode> Keyword Specifies the emulation mode.
normal : Normal execution

sequencel : Stops the user program only when the
conditions are satisfied in the order of hardware
breakpoints 2 to 1. Hardware breakpoints 1 and 2
must be set.

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

To display the currently set emulation mode for user program execution:

>gp (RET)

Emulator execution mode = Sequential break Condition 2-1
To set the normal emulation mode for user program execution:
>gp eml_mode normal (RET)
Related Items:

BCS and BS commands,
[Breakpoints] window,
[Break], [Break Condition], and [Configuration] dialog boxes
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5.2.14 JTAG_CLOCK: JCK

Description:

Displays or sets the JTAG clock (TCK) frequency.
Format:

Displays the JTAG clock (TCK) frequency.

jck

Sets the JTAG clock (TCK).

jck <jck_opt>

Table 5.15 JTAG_CLOCK Command Parameter

Parameter Type Description

<jck_opt> Numerical value Sets one of the JTAG clock (TCK) frequency.

(PCMCIA used: 3.75 MHz, 7.5 MHz, or 15 MHz)
3:3.75 MHz

7:7.5 MHz

15: 15 MHz

(PCl used: 4.125 MHz, 8.25 MHz, or 16.5 MHz)
4: 4,125 MHz

8: 8.25 MHz

16: 16.5 MHz

Note: The range of frequencies that the Hitachi-UDI operates at is different according to the
MCUs used. For details, refer to section 6.4.4, Notes on Using the JTAG Clock (TCK) and
AUD Clock (AUDCK).

Examples:

(when PCMCIA used):

To set the JTAG clock (TCK) frequency:
>jck 15 (RET)
JTAG Clock  15MHz

To display the JTAG clock (TCK) frequency:
>jck (RET)

JTAG Clock  15MHz
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(when PCI used):

To set the JTAG clock (TCK) frequency:
>jck 16 (RET)
JTAG Clock  16.5MHz

To display the JTAG clock (TCK) frequency:
>jck (RET)

JTAG Clock  16.5MHz
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5.2.15 MEMORYAREA_SET: MAS

Description:

Displays and sets memory area at command input, such as load, verify, save, memory display, or
memory change.

Format:

Displays memory area.
mas

Sets memory area.

mas <memory_area> [<asidopt>]
<asidopt> =asid <asid>

Table 5.16 MEMORYAREA_ SET Command Parameters

Parameter Type Description

<memory_area> Keyword Sets memory area.

normal : Does not set memory area.
physical : Sets physical address area.
virtual : Sets virtual address area.

<asid> Numerical value Sets an ASID value from 1 to H'FF when virtual is set
to the <memory_area> parameter.

Notes: 1. When virtual is set and <asid> is omitted in <memory_area>, a virtual address
corresponding to the ASID value at command input is accessed.
2. When a memory is accessed, the contents in the instruction cache are disabled after
this command is executed.
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Examples:

To display a memory area for command input, such as load, verify, save, memory display, and
memory change:

>mas (RET)
memoryarea_set virtual asid H'10

To set a memory area for command input, such as load, verify, save, memory display, and
memory change, to a physical address area:

>mas physical (RET)

To set a memory area for command input, such as load, verify, save, memory display, and
memory change, to a virtual address area whose ASID value is H'10:

>mas virtual asid H'10 (RET)
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5.2.16 REFRESH: RF
Description:
Updates the HDI memory information.

Format:

rf

Table 5.17 REFRESH Command Parameter

Parameter Type Description

None

Example:
To update the HDI memory information:

>rf (RET)
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5.2.17 RESTART: RST
Description:

Restarts the emulator. The settings of breakpoints or trace acquisition conditions are not reset
here.

Format:

rst

Table 5.18 RESTART Command Parameter

Parameter Type Description

None

Example:
To restart the emulator:

>rst (RET)
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5.2.18 STATUS: STS
Description:
Displays status information of the emulator.

Format:

sts

Table 5.19 STATUS Command Parameter

Parameter Type Description

None

Example:
To display status information of the emulator:

>sts (RET)

Emulator Status

Connected to: SHxxxx EL10A Emulator big endian (E10A PCI
Card Driver2)

CPU SHxXxX

Run status Break

Cause of last break BREAK POINT

Run time count OH:0M:0S:10MS

Emulator mode Normal
Big endian
AUD Exist
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5.2.19 TRACE_DISPLAY: TD
Description:

Displays the acquired trace information. The information to be acquired is the branch source and
branch destination addresses when a branch is made during the user program execution.

Format:

td

Table 5.20 TRACE_DISPLAY Command Parameter

Parameter Type Description

None

Notes

In some cases, the emulator address may be acquired. In such a case, the following message will
be displayed at the place where the mnemonic or operand is displayed. Ignore this address
because it is not a user program address.

*k%k EML *k*k

If no branch trace information is acquir€djled to find matching trace record will
be displayed.

HDI

& Failed ta find matching trace record

Figure 5.1 Failed to find matching trace record Message Box
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If a TLB error occurs while acquired trace information is displayed, the following error message
will be displayed:

HDI =

TLE ERREOR occurred.
Will wou clear the EXFEYT registerwalue?

Figure 5.2 TLB Error Message Dialog
Example:

To display trace information according to information acquired during user program execution:

>td (RET)

P TYPE ADDR MNEMONIC OPERAND

-D’XXXXXX BRANCH 01000010 JSR @RO
DESTINATION 01000020 MOV.L R1, @R1

() (b) (c) (d) (e)

(a) Instruction pointer (signed decimal)

(b) Types of branch source or branch destination
BRANCH: Branch source
DESTINATION: Branch destination

(c) Address of instruction word

(d) Instruction mnemonic

(e) Instruction operand

Related Items:

BCS and TM commands
[Trace] window
[Break], [Break Condition], and [Trace Acquisition] dialog boxes
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5.2.20 UBC_MODE:UM
Description:
Sets or displays the current UBC state.

Format:

um [<ubc_mode>]

Table 5.21 UBC_MODE Command Parameter

Parameter Type Description

<ubc_mode> Keyword Selects the UBC mode.

EML: Used as Break Condition by the emulator.

USER: Releases the UBC to the user. (Break
Condition cannot be used.)

Note: When <option> is omitted, the current setting conditions are displayed.

Examples:
To release the UBC to the user:

>UBC_mode user (RET)
UBC_mode = USER

To display the current UBC state:

>UBC_mode (RET)
UBC_mode = EML

Related Item:

[Configuration] dialog box
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5.2.21 VPMAP_CLEAR: VC
Description:
Clears the address translation (VP_MAP) table that is set in the emulator.

Format:

vcC [<address>]

Table 5.22 VPMAP_CLEAR Command Parameter

Parameter Type Description

<address> Numerical value Sets the virtual start address of the VP_MAP table
range to be cleared.

Note: All contents in the VP_MAP table are cleared if <address> is omitted.

Examples:

To clear all the contents in the VP_MAP table:
>vc (RET)

To clear the contents in the VP_MAP table range starting from virtual address H'4000:
>vc H'4000 (RET)

Related Items:

VD, VE, and VS commands
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5.2.22 VPMAP_DISPLAY: VD
Description:
Displays the address translation (VP_MAP) table set in the emulator.

Format:

vd

Table 5.23 VPMAP_DISPLAY Command Parameter

Parameter Type Description

None

Example:

To display the VP_MAP table:

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
01000000 0100ffff 02000000

01010000 0101ffff 03000000

ENABLE

<VADDR_TOP>, <VADDR_END>, and <PADDR_TOP> represent the virtual start address, the
virtual end address, and the physical start address, respectively. ENABLE or DISABLE in the last
line indicates that the VP_MAP table is valid or invalid.

Related Items:

VC, VE, and VS commands
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5.2.23 VPMAP_ENABLE: VE
Description:
Enables or disables the setting of the address translation (VP_MAP) table in the emulator.

Format:

ve [<enable>]

Table 5.24 VPMAP_ENABLE Command Parameter

Parameter Type Description

<enable> Keyword Enables or disables the setting of the VP_MAP table.

enable : Enables the setting of the VP_MAP table.
disable : Disables the setting of the VP_MAP table.

Note: The setting of the VP_MAP table is disabled at the emulator initiation.

Example:

To enable the setting of the VP_MAP table:
>ve enable (RET)

Related Items:

VC, VD, and VS commands
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5.2.24 VPMAP_SET: VS
Description:
Sets the address translation (VP_MAP) table in the emulator.

Format:

vs <Isaddress> <leaddress> <paddress>

Table 5.25 VPMAP_SET Command Parameters

Parameter Type Description

<Isaddress> Numerical value Specifies the virtual start address to be set in the
VP_MAP table in the MCU page size units (1 kbyte
or 4 kbytes). Setting a physical fixed area or an
internal I/O area as a virtual address will result in an
error.

<leaddress> Numerical value Specifies the virtual end address to be set in the
VP_MAP table in the MCU page size units (1 kbyte
or 4 kbytes). Setting a physical fixed area or an
internal I/O area as a virtual address will result in an
error.

<paddress> Numerical value Specifies the physical start address to be set in the
VP_MAP table.

Note: The virtual address range to be newly set cannot overlap a virtual address that has already
been set. Cancel the previous set range when making a new setting.

Example:

To set the virtual address range H'4000 to H'4FFF to be translated into the physical address range
H'400000 to H'400FFF:

>vs H'4000 H'4fff H'400000 (RET)
Related Items:

VC, VD, and VE commands
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Section 6 SH7612 E10A Emulator Specifications

6.1 Components of the Emulator

The SH7612 E10A emulator supports the SH7410 and SH7612. Table 6.1 lists the components of
the emulator.

Table 6.1 Components of the Emulator (HS7612KCMO01H or HS7612KCI01H)

Classi- Quan-

fication Component Appearance tity Remarks

Hard-  Card emulator > 1 HS0005KCMO3H

ware (MODEL name: (PCMCIA: 14-pin type):
HS0005KCMO3H or Depth: 85.6 mm, Width: 54.0 mm,
HSO0005KCI03H) or Height: 5.0 mm, Weight: 27.0 g

HS0005KCIO3H

(PCI: 14-pin type):

Depth: 144.0 mm, Width: 105.0
mm, Weight: 93.0 g

User system 1 HSO0005KCMO3H

interface cable m (PCMCIA: 14-pin type):
Length: 50 cm, Weight: 33.0 g
HSO0005KCIO3H

(PCI: 14-pin type):
Length: 150 cm, Weight: 86.0 g

Soft- SH7612 E10A 1 HS7612KCMO1SR,

ware emulator setup @ HS7612KCMO01HJ (B),
program, HS7612KCMO1HE (B),
SH7612 E10A HS6400DIIW2SJ, and
Emulator User's HS6400DIIW2SE
Manual, and (provided on a CD-R)

Hitachi Debugging
Interface User's
Manual

Note: The SH7612 E10A emulator does not operate on the actual chip. The following debugging
chips are available:
When the SH7410 is used, ask Hitachi’'s sales department.
When the SH7612 is used, ask Hitachi's sales department. Note that this chip is applied
only for the FP-176C (LQFP-176) product.
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6.2 Pin Arrangement of the Hitachi-UDI Port Connector

Figure 6.1 shows the pin arrangement of the Hitachi-UDI port connector (14 pins).

CAUTION

Note that the pin number assignment of the Hitachi-UDI
differs from that of the connector manufacturer.

Input/Output* 1 Pin No.
Pin1mark  Hitachi-UDI Pin No.  Signal SH7410 SH7612 SH7410 SH7612
port connector 1 TCK Input Input 112 150
22 JITRST Input Input 109 149
3 TDO Output QOutput 99 156
4 and 11 Not
connected
5 T™MS Input Input 103 152
8 pm [0 0000 0 od 14 pm 6 TDI Input Input 101 154
1pin O 0 0 0 0 O 0+ 7 pin 7%2 /JRESET  Output  Output 117 2
L L 8t010 GND
A and
& Top view 12t0 13
Pin 1 mark 143 GND Output  Output
Notes: 1. Input to or output from the user system.
2. The slash (/) means that the signal is low-active.
3. The emulator monitors the GND signal of the user
system through the UCONNECT and detects whether
or not the user system is connected.

Figure 6.1 Pin Arrangement of the Hitachi-UDI Port Connector (14 Pins)

Notes: 1. Handling of the TCK, TMS, TDI, TDO, and /TRST pins depends on the use conditions
of the Hitachi-UDI as follows:
(@) When the user system is used by connecting the emulator, the TCK, TMS, TDI,
TDO, and /TRST pins must be pulled up by a resistance of several kilo-ohms.
The ASEMDO pin must be grounded.
(b)  When the user system is independently used without using the emulator and
Hitachi-UDI, the TCK, TMS, TDI, TDO, and /TRST pins must be pulled up by
a resistance of several kilo-ohms. The ASEMDO pin must be pulled up by a
resistance of several kilo-ohms.
2. The /RESET signal in the user system is input to pin 117 of the SH7410 and pin 2 of
the SH7612. Connect this signal to the H-UDI port connector as an output from the
user system.
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6.3 Differences between the SH7410 and SH7612 and the Emulator

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

Table 6.2 Register Initial Values at Emulator Power-On

Register When Using SH7612 When Using SH7410
RO to R14 H'00000000 H'00000000

R15 (SP) Value of the SP in the vector  Value of the power-on reset

address table vector
PC Value of the PC in the vector  Value of the power-on reset
address table vector

SR H'000000F0 H'000000F0

GBR H'00000000 H'00000000

VBR H'00000000 H'00000000

MACH H'00000000 H'00000000

MACL H'00000000 H'00000000

PR H'00000000 H'00000000

RS H'00000000 H'00000000

RE H'00000000 H'00000000

MOD H'00000000 H'00000000

AOG, A1G H'00000000 H'00000000

A0, Al H'00000000 H'00000000

X0, X1 H'00000000 H'00000000

YO, Y1 H'00000000 H'00000000

MO, M1 H'00000000 H'00000000

DSR H'00000000 H'00000000

2. The emulator uses the Hitachi-UDI; do not access the Hitachi-UDI.
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3. Low-Power Mode (Sleep and Standby)
For low-power consumption, the SH7410 and SH7612 have sleep and standby modes.
The sleep and standby modes are switched using the SLEEP instruction. The sleep mode can
be cleared by either normal clearing or by the satisfaction of a break condition (including
(BREAK) or (CTRL) + C key input). In the latter case, the user program breaks. The standby
mode can be cleared with the normal clearing function or (BREAK) or (CTRL) + C key input,
and after the standby mode is cleared, the user program operates correctly. Note that,
however, if a command has been entered in standby mode, no commands can be used from the
emulator after the standby mode is cleared.
Notes: 1. After the sleep mode is cleared by a break, execution restarts at the instruction
following the SLEEP instruction.
2. If the memory is accessed or modified in sleep mode, the sleep mode is cleared and
execution starts at the instruction following the SLEEP instruction.

4. RES signal
The SH761RES signal is only valid during user program execution started with clicking the
GO or STEP-type button. If this signal is input from the user system in command input wait
state, it is not sent to the SH7612.
Note: Do not start user program execution or access the memory while control input
signals RES, WAIT, and BREQ for SH7410, andRES, WAIT, and BRLS for
SH7612) are being low. A TIMEOUT error will occur.

5. Direct Memory Access Controller (DMAC)
The DMAC operates even while the emulation is executed or while the emulator is waiting for
command input. When a data transfer request is generated, the DMAC executes DMA
transfer.

6. Interrupts
While the emulator is executing the user program, any interrupt to the SH7410 and SH7612
can be used. While the emulator is waiting for command input, interrupts are not processed.
However, if an edge sensitive interrupt occurs in command input wait state, the emulator holds
the interrupt and executes the interrupt processing routine when the GO command is entered.

7. 16-Bit Free-Running Timer (FRT)
The FRT operates in command input wait state as well as during emulation. Even after the user
program execution started with the GO command stops at a break, the FRT continues
counting. Therefore, the timer signals are valid even after user program execution has stopped.
The timer register contents can be modified with the [I/O Registers] window.

180
HITACHI



8. Serial Communication Interface (SCI)
The SCl is valid in command input wait state as well as during emulation. For example, when
data is written to the transmit data register (SCTDR) in the input ready state of the SCI and
then the transmit data empty bit (TDRE) of the status register (SCSSR) is cleared, the data is
output to the TxD pin.

9. Memory Space
The SH7410 has the 48-kbyte internal ROM area and the 8-kbyte internal X-RAM and Y-
RAM areas as the internal memory. The 48-kbyte internal ROM area of the SH7410 debug
chip installed in the emulator can be used as the rewritable RAM area. The SH7612 debug
chip has the 16-kbyte internal X-RAM and Y-RAM areas as the internal memory.

Notes: 1. When accessing the reserved memory area, use the [Memory] window; do not use
other windows.
2. The watchdog timer operates only while the user program is being executed.
If the value of the frequency change register is changed during watchdog timer
operation, use the window other than the [I/O Registers] window or [Memory]
window.

10. Memory Access during Emulation
If the memory contents are referenced or modified during emulation, realtime emulation
cannot be performed.

11. The emulator can rewrite the memory contents only to the RAM area. Therefore, an operation
such as memory write, software break, or user program download should be performed only
for the RAM area. Note that the flash memory write is not supported.
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6.4 Specific Functions for the SH7612 E10A Emulator
The SH7612 E10A emulator does not support the following functions:

e AUD trace function

e Internal /0O access break function

e MMU-related functions (The SH7410 and SH7615 do not mount the MMU.)

e VPMAP command

e Virtual and Physical specification in the [Configuration] window or on the command line
e LDTLB instruction execution break function

e ASID value specification in each window

6.4.1 Emulator Driver Selection

Table 6.3 shows drivers which can be selected in the [E10A Driver Details] dialog box. The
emulator has only the following two types since it does not support the AUD trace function.

Table 6.3 Type Name and Driver

Type Name Driver
HS7612KCMO1H E10A PC Card Driver 3
HS7612KCI01H E10A PCI Card Driver 3

6.4.2 Hardware Break Condition Specifications

Hardware Break Conditions: In the SH7612 E10A emulator, two break conditions can be set
(Break Condition 1,2). Table 6.4 lists the items that can be specified for each.
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Table 6.4 Hardware Break Condition Specification Items

Items Description

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

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

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

Write)

Access type Breaks when the bus cycle is the specified cycle.

Count Breaks when the conditions set are satisfied the specified

number of times.

Table 6.5 lists the combinations of conditions that can be set under Break Condition 1,2.

Table 6.5 Dialog Boxes for Setting Hardware Break Conditions

Type

Address Bus Data Bus Read or write

Condition Condition condition
Dialog Box (Address) (Data) (Read or Write)
[Break Condition 1] O O @]
dialog box
[Break Condition 2] O X O
dialog box

Note: O: Can be set by checking the radio button in the dialog box.
X: Cannot be set in the dialog box.

Notes on Setting the [Break Condition] Dialog Box:

1. Setting of Break Condition 2 is disabled when the stop address of the GO function is specified
to execute the user program or when the STEP function is used.

2. Setting of Break Condition 2 is disabled when an instruction to which a software breakpoint
has been set is executed. Accordingly, do not set a software breakpoint to an instruction in
which Break Condition 2 is satisfied.

3. If a PC break before execution is set to the slot instruction after a delayed branch instruction,
user program execution cannot be terminated before the slot instruction execution; execution
stops before the branch destination instruction.

4. The Break Condition 1,2 settings are implemented by the MCU's user break controller.
Therefore, select the EML in the [UBC mode] combo box in the [Configuration] dialog box
so that the user break controller is used by the emulator.
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5. Settings of BREAKPOINT and Break Condition 1,2 are invalid while the STEP OVER
function is being used.

6.4.3 Notes on Setting the [Breakpoint] Dialog Box

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

2. A software break is accomplished by replacing instructions. Accordingly, it can be set only to
the RAM area. However, a software break cannot be set to the following addresses:
¢ An address whose memory content is H'0000
e An area other than RAM
e An area of address H'C0000000 and the followings when using the SH7410, and an

area of address H'40000000 and the followings when using the SH7612
e An instruction in which Break Condition 2 is satisfied
¢ A slot instruction of a delayed branch instruction
o A lower 16-bit address of the 32-bit DSP instruction

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

4. A condition set at Break Condition 2 is disabled immediately after starting execution when an
instruction at a software breakpoint is executed. The GO command execution does not stop
when a condition of Break Condition 2 command is satisfied immediately after starting the
execution.

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

6. When a software breakpoint is set to the slot instruction of a delayed branch instruction, the
exceptions of the illegal slot instruction occur although the program does not stop.
Accordingly, do not set a software breakpoint to the slot instruction of a delayed branch
instruction.

7. If a software breakpoint is set at a part of the repeating instructions where the BRA
instruction cannot be set, it is handled as the general illegal instruction. In addition, because
of the instruction restriction in the repeating loop, a break may or may not occur. Before and
after the start or end of the loop, interrupts may not be accepted.

8. Settings of BREAKPOINT and Break Condition 1,2 are invalid while the STEP OVER
function is being used.

6.4.4 Notes on Using the JTAG Clock (TCK)

In the SH7410, set the JTAG clock (TCK) frequency to lower than the frequency of 1/4 of the
peripheral module clock. Inthe SH7612, set the JTAG clock (TCK) frequency to lower than
the frequency of the peripheral module clock.
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6.4.5 Trace Function

The trace function in the emulator uses the branch-instruction trace function in the MCU. It
displays the branch-source and branch-destination addresses, the mnemonic, operand, and
trace information can be acquired in realtime.

Note: When the SH7410 is used, the trace information on the four latest branch instructions can
be acquired. This includes the information when execution branches from the emulator
program to the user program or from the user program to the emulator program after the
user program execution has been stopped. When the SH7612 is used, the trace
information on the four latest branch instructions can be acquired. This includes the
information when execution branches from the emulator program to the user program.
Therefore, when four or more branches occur, the four latest branch instructions are
acquired; when three or less branches occur, the information on the branch from the
emulator program to the user program is displayed.

6.4.6 Notes on Setting the [Trace] Window

The emulator address may be displayed in the [Trace] window at the first address when the

user program is started or at the last address when the user program is stopped. In such a case,
the following message will be displayed. Ignore this address because it is not a user-program-
related address.

*%k% EML *%%

6.4.7 Notes on Setting the UBC MODE Command

In the [Configuration] window, if User is set while the UBC MODE command has been set, the
STEP, STEP OVER, or STEP OUT function that uses Break Condition 2 cannot be used. If these
commands are used, the message box shown in figure 6.2 is displayed.

HDI

& Command unusable in UBC release mode

Figure 6.2 [HDI] Message Box
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6.4.8 Notes on HDI

1. Source-Level Execution
— Source file

Do not move the source file from the directory path where it was compiled or assembled.
Otherwise, input the old path and the replaced path in File-Load Program.
Do not display source files that do not correspond to the load module in the program
window. For a file having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.

— Step
Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. In a for statement or a while statement, executing a single step does not move
execution to the next line. To move to the next line, execute two steps.

2. Watch
— Local variables at optimization
Depending on the generated object code, local variables in a C source file that is compiled
with the optimization option enabled will not be displayed correctly. Check the generated
object code by switching the display of the program window to Mixed.
If the allocation area of the specified local variable does not exist, displays as follows.

Example: The variable name is asc.
asc = ? -target error 2010 (xxxx)

— Variable name specification
When a name other than a variable name, such as a symbol name or function name, is
specified, no data is displayed.

Example: The function name is main.
main =

— Avrray display
When array elements exceed 1000, elements from after 1000 will not be displayed.

— Modification of variable contents

When modifying variable contents, do not select the Japanese character string as the input
data type. For Japanese character string input, use Localized Dump.
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. Line Assembly
— Input radix

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

— Address space size
In absolute addressing mode, specify the size (16, etc.).

. Command Line Interface
— Batch file

To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the sleep time length which differs according to the operating
environment.

Example: To display “Not currently available” during memory_fill
execution:

sleep d’3000
memory_fill O ffff O

— Overwrite file

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

Note on Initiating HDI

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

. Usage after Another HDI

If another HDI has been used and Load last session is checked on startup of Setup-Options, the
following error message is displayed when this HDI is started:

invalid target system: <recently used debug platform name>

In this case, initiate this HDI with “Start Menu-Run” as follows and without using the session
files.

<Directory path name in which HDI is installed>\hdi /n (RET)
/n initiates the HDI without loading the recently used session files.

. About Hitachi Debugging Interface User’'s Manual
Does not support section 9, Selecting Functions, in Hitachi Debugging Interface User’s
Manual when using this version of the HDI.
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8. Usage with Another HDI
— Automatic load of session files

If another HDI has been used and Load last session is selected on startup of [Options] of
the [Setup] menu, the following error message is displayed when this HDI is started:

invalid target system: <recently used debug platform name>

In this case, initiate this HDI with “Start Menu-Run” as follows and without using the
session files.

<Directory path name in which HDI is installed>\hdi /n (RET)
/n initiates the HDI without loading the recently used session files.
— Uninstallation of another HDI

When another HDI is uninstalled after installing this HDI, the Japanese memory-dump
function cannot be used. To use this function, re-install this HDI.

9. [Select Function] dialog box

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

10. [Performance Analysis] window

This HDI does not support the [Performance Analysis] window (described in section 13.7,
Performance Analysis, in the Hitachi Debugging Interface User's Manual).

11. Loading Motorola S-type files

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

12. [Memory] window
If the following memory contents are displayed, they will be incorrect.
Word access from address 2n + 1
Longword access from address 4n + 1, 4n + 2, or 4n + 3

13.[I/O Registers] window
— Display and modification
e Do not change values in the [I/O Registers] window because the emulator uses the User
Break Controller.
¢ Do not change values of the HDI in the [I/O Registers] window. If changed, emulator
will not operate correctly.

e For each Watchdog Timer register, there are two registers to be separately used for
write and read.
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Table 6.6 Watchdog Timer Register

Register Name Usage Register

WTCSR(W) Write Watchdog timer control/status register
WTCNT(W) Write Watchdog timer counter

WTCSR(R) Read Watchdog timer control/status register
WTCNT(R) Read Watchdog timer counter

e The watchdog timer operates only when the user program is executed. Do not change
the value of the frequency change register in the [I/O Registers] window or [Memory]
window.

14. Software Break
— Session file

When the software breakpoint address set in the session file is H'O, the breakpoint will not
be set.

— Breakpoint cancellation
When the contents of the software breakpoint address is modified during user program
execution, the following message is displayed when the user program stops.
BREAKPOINT IS DELETED A=XXXXXXXX

If the above message is displayed, cancel all software breakpoint settings with the [Del All]
or [Disable] button in the [BreakPoints] window.

— Run program
If an invalid software breakpoint address is specified as a stop address in the [Run
Program] dialog box, the invalid software breakpoint will become valid after the user
program has stopped at the invalid breakpoint. Up to nine breakpoints can be specified for
the stop address in the [Run Program] dialog box. The user program will not break at the
10th or further breakpoints.

15. Note on Using Windows N&

Be sure to start in the administrator mode at installation. When the installation has been
completed, power off the host computer and insert the card emulator. Then, execute
SETUPPC3.exe in the installed directory.

16. Note on RUN-TIME Display

The execution time of the user program displayed in the [Status] window is not a correct value
since the timer in the host computer has been used.
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17. Note on Memory Access

When the SH7612 is used, do not access the range of addresses H’A2000000 to H'ASFFFFFF.
An address exception occurs immediately after user program execution.
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