To our customers,

Old Company Name in Catalogs and Other Documents

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

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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




To dll our customers

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

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

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

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

RRENESAS

RenesasTechnology Corp.



Cautions

Keep safety first in your circuit designs!

1

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

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

Notes regarding these materials

1

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi's sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may djrectly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.
Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristic
installation conditions and other characteristics. Hitachi bears no responsibility for failure or
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operation of
the Hitachi product.

. This product is not designed to be radiation resistant.
No one is permitted to reproduce or duplicate, in any form, the whole or part of this dogumer
without written approval from Hitachi.

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




IMPORTANT INFORMATION
READ FIRST

* READ 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 t
Hitachi microcomputer. 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 produt
in such applications.

Improvement Policy:

Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursues &
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 manua
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 us
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 t
operation of the emulator product.

RENESAS



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

hot
!
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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 froi
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, abus
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 Hita
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 characteristi
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 or
the examples described herein.

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

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

Device names:

Sections 1 to 5 in this user’s manual use SHxxxx as an example of the device 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.

m
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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.

RENESAS



A WARNING

Observe the precautions listed below. Failure to do so

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

1. Do not repair or remodel the emulator product by

2.

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.

RENESAS




Warnings on Emulator Usage

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

A WARNING

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

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

CAUTION

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

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

VI
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Preface

Thank you for purchasing the EL10A 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 basec
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’ 98, Microsoft’ Windows’ Me, Microsoft’ Windows’ 2000, or Microsoft Windows

NT" operating system.

This manual describes the functions and operating procedures of the E10A emulator. Sections
5 describe common features of all types of ELOA emulators. Section 6 describes supplements t
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 preparatior
before use and system connection.

» Section 3, Tutorial, describes HDI operating examples and functions.
» 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 detailed specifications and tf
features of the E10A emulator for each device. Section 7 describes the important informatio
of the EL10A emulator according to emulator products. Read these sections before using the
E10A emulator.

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

RENESAS



Related Manuals:

e SuperHI RISC Engine C/C++ Compiler, Assembler, Optimizing Linkage Editor User's

Manual

» Hitachi Debugging Interface User's Manual
» Hardware Manual for each device
* Programming Manual for each device

Notes: 1.

IBM PC is a registered trademark of International Business Machines
Corporation.

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

Microsoft® Windows® 98 operating system is referred to as Windows8 in this
user's manual.

Microsoft® Windows® Millennium Edition operating system is referred to as
Windows® Me in this user's manual.

Microsoft® Windows® 2000 operating system is referred to as Window£000 in
this user's manual.

Adobe, Acrobat, and Acrobat Reader are registered trademarks of Adobe
Systems Incorporated.

Other brand and product names are registered trademarks of each company.

RENESAS



Contents

SECHON L OVEIVIEW ...ttt ettt e e e e e e sttt ettt e e e e e e e e e e e e e e e s e s e nannnes ]
O R =T g 1 o L= PP PP PPPPPP 3
1.2 Environmental CONAItIONS ........uuiiiiiiiiiiiice e 4
1.3 COMPONENTS .ot ettt e e e e e e e e e e e e e et r e et e e et e e e e e e e e e e e ne s e €
Section 2 Preparation DefOre USE .........oooviiiiiiiiiiiiiiiiiiieeeeeee et |
2.1 EMUIALON PrEParatiOn ........eeiiiiiiiiiiiiiee ettt ettt e bt e e e s e b e e e e e 1
2.2 HDIINSEAHALION ....eeeieieiiie ettt e st e e e s e e e s eeas 8
2.2.1 Installing under Window88 and WindowsMe Operating Systems................. 8
2.2.2 Installing under Windows N%.0 Operating SyStem ............cccccceeevevevererencne. 9
2.2.3 Installing under Window8000 Operating SyStem ..............cccceeveveveereeeevererennns. 10
2.3 Connecting the Card Emulator to the HoSt COMPULET ..........coooiiiiiiiiiiiiiiee e 1
2.4 Connecting the Card Emulator to the USer SYSEm ..........eeiieiiiiiiiiiieiiiicee e ]
2.5 SYSIEM CRECK ..ceiiiiiiieiie ettt e e et ee e e 15.
2.6 ENAING the HD...cooiiiiiiiiiie ettt e et smmmn e 21
2.7 UNINSLalliNg the HDI.......ooiiiiiiiie et smmmees 22.
22 T O I T OSSR z
2.8.1 Configuration of the CD-R .........uuiiiiiiiiiiii e 23
S TS0 o] o Lo o SO PP PPPPPTRPTP :
SECHON 3 TULOMIAL ...ttt e e e e e e e 2
% A 01 7 To [F ot o] o PP P PP 25.
3.2 RUNNING the HDI ..ottt es 27.......
3.3 [HDI] WINGOW ..cciiiiiiiiiiiee ettt e e e s e e e e s aaen e e 28.....
3.4 Setting UP the EMUIALOL ......eveiiiiei e e e e 2
3.5 Setting the [Configuration] DIialog BOX.........occuuuiiiiiiiiiiiiie e 30
3.6 Checking the Operation of the Target Memory for Downloading............ccceccvveeeeinninnnen. 31
3.7 Downloading the Tutorial Program ............cooiiiiiiiieiiee et 33
3.7.1 Downloading the Tutorial Program ..........cccccuuiiiiiiniiiiieeeie e 33
3.7.2 Displaying the SOUICe Program ...........coooiiiiiiiiieiiiiiiie et 3¢
3.8  Setting a Software Breakpoint ............cuueiiiiiiiii e 3
3.9 SettiNg REGISIEIS .ot 31......
3.10 EXecuting the Program ...t 39...cce
3.11 ReVIEWING BreaKPOiNTS .......uviiiiieiiiiiiiiee ettt et e e e et e e e e s sbb e e e e e e a 4
3.12  VIEWING MEIMOIY ..ceiiiiiiiiiiee ettt ettt e ettt e e e ettt e e e e et a e e e e e e snebeeen 42.......
3.13  Watching Variables..........c.uuiiiiiiiii e 43.......
3.14 Stepping Through @ Program ...........oo it 4
3.14.1 Executing [Step IN] COMMANG........cccoiiiiiiiiieiiiii e 46
3.14.2 Executing [Step OUt] COMMANG .........eeiiiiiiiiiiiiiee it 4¢
iii

RENESAS



3.14.3 Executing [Step OVer] COMMEANG........ccooiiiiiiiiiaiiiiiiiie et 50

3.15 Forced Breaking of Program EXECULIONS .........c.uuiiiiiiiiiiiiieeeeiiiiee et 52
3.16 Displaying Local Variables...........oooiiiiiiiiiiiii e 53
3.17  Break FUNCHON......eiiii ittt e et e h4....
3.17.1 Software Break FUNCHON .........coiuiiiiiiiiiiiiiee et 54
3.18 Hardware Break FUNCHON .........ciiiiiiiiiiiiee ittt e e 60
3.18.1 Setting the Sequential Break Condition ..............cooiuiiiiiiiiiiiiiiiee e 68
.19 TraCe FUNCHIONS. ..ottt e ettt e sttt e e s e e e e s eannnenneens 713....
3.19.1 Internal Trace FUNCHION.......c.uuiiiie ettt 75
3.19.2 AUD TraCe FUNCHON......ciiiiiiiiiiiiee ettt e e e e e e e s annnee s 77
3.19.3 VP_MAP Translation.......coooo ittt eee e 79
3.20  Stack Trace FUNCHION .......ueiiiiiiiiiiiie ettt 82........
3.21  Profiling FUNCLON .....ooiiiiiiie et e 84....
3.22 Download Function to the Flash Memory Area ..........ooccvvieeeiiiiiiiieeiiiieee e 89
.23 WAL NEXE? ..ottt e et e e e e s et et e e e e s abb e e e e e e s aaet e e s e 95...
Section 4 DescriptionNS Of WINUOWS.........ueiiiiiiiiiiieeieeeeee e 97
A1 HDIWINAOWS ..ottt ettt e e e ettt e e e e s st b e e e e e s abbeeeeees s 97......
4.2  Descriptions of EACh WINAOW ........ocuviiiiiiiiiiii e 10(
4.2.1 [Configuration] Di@log BOX.........ccoeiiiuimiiiiiiiiiiiee ettt 100
4.2.2  [BreakpointS] WINCGOW. .. .....coiiiiiiiiiiie ettt e e eeee e e 108
4.2.3  [Break] DIalog BOX.......c.ciiuuiiiiieaiiiiiiiee ettt 111
4.2.4  [Break Point] Dialog BOX ........ccuiiiiiiiiiiiieeiiiiiiiee ettt 117
4.2.5 [Break Condition] Di@log BOX.......ccccuiiiuriiiiieiiiiiiiee et 119
4.2.6 [Break Condition] Dialog BOX PAQES.........cooiuiriiiiiiiiiiiiee et 121
4.2.7  [TraCe] WINUOW .......ceeiiiieiiiiiiiee ettt ettt e e et e e e s aannneeeee s 133
4.2.8 [Trace Acquisition] Dialog BOX........cccuureiieiiiiiiiiiieiiiiiiee et 135
4.2.9 [System StatuS] WINGOW. ......ccoiiiiiiiieiiiiiiie et 13¢
Section 5 Command-line FUNCHONS..........couiiiiiiiiiiiii e 17
5.1 Table and Symbol DESCIIPLION. .......uuiiiieiiiiii ettt ee e e 14
5.1 FOIMMAL... . 14
5.1.2  Parameter INPUL........oooiiiiiiiii et e e e e e 14
B5.1.3  EXAMPIES. oo 14
5.1.4  RelAted ITEIMS ... 14
5.2 COMMANT DESCHIPIIONS .....ceiittiiiiiee ittt ettt ettt e et e e st e e e s e e e e s aanneeeeees 14
5.2.1  AUD_CLOCKIAUCL ...oiiitiiiieee ittt e e e eee e 145
5.2.2  AUD_MODE:AUM. ... .ottt 147
5.2.3  AUD_TRACE:AUT ...ttt e 149
5.24 BREAKCONDITION_CLEAR: BCC.....coiiiiiiiiiiiiiiiiiee ettt 151
5.2.5 BREAKCONDITION_DISPLAY: BCD ......ctttiiiiiiiiiiiieiiiiiieie e 152
5.2.6 BREAKCONDITION_ENABLE: BCE.........ctttiiiiiiiiiiieiiiiieee e 153
5.2.7 BREAKCONDITION_SET: BCS ....coiiittiiieeiiiiiit ettt 154
v

RENESAS



5.2.8 BREAKPOINT: BP oottt e e 15

5.2.9 BREAKPOINT_CLEAR: BC ... 160
5.2.10 BREAKPOINT_DISPLAY: BD ...ooitiiuiiiieie ettt 162
5.2.11 BREAKPOINT_ENABLE: BE ....ccoiiitiiiiiie e 163
5.2.12 DEVICE_TYPE: DE ...t 16!
5.2.13 GO_OPTION: GP ...ttt et e e e 1€
5.2.14 JTAG_CLOCK: JCK ...ttt ettt e e et et ettt e e e e e e e e e e aeeeaeeennnnns 16
5.2.15 MEMORYAREA _SET: MAS ... o it 170
5.2.16 REFRESH: RF ...ttt a e e e e e e e eeeaenes 1
5.2.17 RESTART: RST ..ttt ettt et e e bt e et e e e e anbe e e e snneeas 17
5.2.18 ST ATUS: STS ittt ittt ettt et e e kbt e e et et e e abe e e s snbaeeaanbeeeesnbeeas 17
5.2.19 STEP_INTERRUPT: Slu.uiiiiiiiiiiiiii ittt ettt 17
5.2.20 TRACE_DISPLAY: TD ..titiititie ittt ettt sttt st e et e e snbe e e snbeeeaneee 17¢
5.2.21 UBC_MODE:UM .....ciiiiiiiiiiiiiae ittt ettt ettt e e anbe e s saae e e nbeeeanees 17
5.2.22 VPMAP_CLEAR: VC ...oiiiiiiiiii ittt ettt 17¢
5.2.23 VPMAP_DISPLAY: VD ...ttt et 180
5.2.24 VPMAP_ENABLE: VE......ciiii ittt ettt 181
5.2.25 VPMAP_SET: VS ittt ettt ettt sttt e saae e sbeea e 18
Section 6 SH7760 E10A Emulator Specifications............coooovviiiiiiiiiiiiiiiiiieeee, 1
6.1 Components Of the EMUIALON ..........cooiiiiiiii e 1
6.2  Pin Arrangement of the Hitachi-UDI Port CONNECLON............ccuvviieiiiiiiiiiee e 18
6.3 User System INLErface CIMCUIT.........oiuuiiiiieiiiiieiie et 1
6.4 Differences between the SH7760 and the Emulator ... 1
6.5 Specific Functions for the SH7760 EL10A EMUIALON .........ccooiiiiiiiiiiiiiiiiieeeeeiieeee e 1€
6.5.1 EmuIlator Driver SEIECHON ..........uiiiiiiiiiiiie e 19
6.5.2 Break Condition FUNCHIONS .........ooiuuiiiiiiiiiiiiie et 19
6.5.3 Notes on Setting the [Breakpoint] Dialog BOX ..........cooouvviirieeiiniiiiiiiieeeiiiiieeeeen 20:
6.5.4 Notes on Using the JTAG Clock (TCK) and AUD Clock (AUDCK) ................. 204
B.5.5  TracCe FUNCHONS.......uuiiiiiiiiiieiieeei ettt e e e e e e e e e e e e eeeees 2
6.5.6 Notes on Using the Profile FUNCHION.............cooiiiiiiiiiii e 21
6.5.7 SH7760 E10A Emulator Useful FUNCLIONS .........cccoiiiiiiiiiiiiiiiiieeeee e 21
6.5.8  NOLES ON HDI ... ae e 22
Section 7 Specific Commands of the SH7760 E10A Emulator..........c.cc....uu..... 2
7.1 Performance Measurement FUNCLION ...........ooiiiiiiiioiiiiiiie et 2
7.1.1 PERFORMANCE_ANALYSIS Command: PA........cccoooiiiiiiiiiiieeeeee e 233
7.1.2 PERFORMANCE_CLEAR Command: PC........oooiiiiiiiiiiieiieieeeeeee e 23F
7.1.3 PERFORMANCE_SET Command: PS.......ccccooiiiiiiiiiiiiieeeeee e 23
7.2  Interrupt Enable/Disable Function During User Program Break............ccccceeeiiiiiieeeennns 2/
7.2.1 INTERRUPT CoOMMAN: TR ....ciiiiiiiiiiiiiieiie ettt e e e e e e e e e 24
7.3 AUD Trace FUNCHON. ...ttt 43....... 2
7.3.1 AUD_CLOCK COmMMANd: AUCL ....uuiiiiiiiiiiiiiieiiee e 243
\%

RENESAS



7.4

vi

7.3.2 AUD_MODE Command: AUM ........cooiiiiiiiiiiiiiiieeee e 245

7.3.3 WINDOWTRACE_SET Command: WTS .......cooiiiiiiiiiiiieiiieeee e 248
CPU Status ACQUISItioN FUNCLION ......eeiiiiiiiiiiiiit et 25|
7.4.1 CPUSTATUS Command: CS.....coooiiiiiiiiiiiiiiiiiieieeee et e e e e e e e e e eee e 25(C

RENESAS



Figures

Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4

Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18
Figure 2.19
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 3.19
Figure 3.20

System Configuration with the Emulator (PCMCIA Card Emulator Used)............. 1
System Configuration with the Emulator (PCI Card Emulator Used)...................... 2
Emulator Preparation FIOW Chart..........cccciiiiiiiiiiiieeee e 7
Inserting the PCMCIA Card Emulator in the Host Computer’s Slot ....................... 11
Inserting the PCI Card Emulator in the Host Computer’'s SIot ..........ccccceieeeennnnnn. 1’
Connecting the User System Interface Cable to the User System
when the 14-pin Straight Type Connector is Used ..........ccccciiiiiiiiiiiiiiieiiieeeeeeeeee, 1
User SYStem EXAMPIE .......oooiiiiiiiii e .
[STAN] MENU ...t e e e e e e e e e e e e e e e e aeaanas 15..
[Select SESSION] DIAlOG BOX.....uuueiiiiiiiiiiiiiaaeeeee ettt 1
[EL10A Driver DetailS] Dialog BOX........cccoiuuuiiiiiiiiiiiieiieeeie e 17
Dialog Box of the RESET Signal Input Request MeSSage..........ccccuuvvvvvvviiiiieineeeneen. 1
[HDI] SEALUS BT .......coiiiiiiiiiiieee ettt e e e e e e e e e ea s 18.....
[JTAG Connector Disconnected] Dialog BOX..........ueeeeiiiiiiiiaieiiiiiiiiiiiiiiiieeee 18
[Can not find /RESET signal] Dialog BOX ........c.coueiiiiiiiiiiiiiiiiiieeeeeee e 19
[Check the connection] DIialog BOX ........cciiiiiiiiiiiiiiiii et 1¢
[COMMUNICATION TIMEOUT ERROR] Dialog BOX ......cccvveeiiiiieiiieeniieenne 19
[INVALID ASERAM FIRMWARE!] Dialog BOX .....cccvvieiiiiieiiiieiiiiee e 20
[Error JTAG boOt] DIialog BOX ....coooiiiiiiiiitiitie et 20
[Unable to restore the previous driver settings] Dialog BOX ..........cccuvvvviivieeeeennenn. 2(
[EXit HDI] DIGlOg BOX ..ccuvitiiiiiieiiitite ettt ettt ettt 21
[Save sSessioN] DIalog BOX ......coooiiiiiiiiiiitiiiiee ettt 2
[STAN] MENU ... e e e e e e e e e e 217..
[HDI] WINGOW ...ttt st 28..
[Configuration] Dialog BOX .......ccieieeiiiiiiiiiiiie et 30
[Open Memory WIindow] Dialog BOX.......ccoiiiieeieiiieieeiiis e 31
[MeMOIY] WINAOW........uvieiiieie et e e e e e e e e e e 31......
[Load Program] Di@log BOX.........uuuiiiiiieeeieiiieeiiiiiisse e s e e e e e e eeeeeaaiaaiees e e e e e e e aeeeeaennnns 33
g 1L} D=1 (oo T = T ) PO 33....
(@ 01T o] DT>V (oo TN = T ) 34......
[Source] Window (Displaying the Source Program)...........cccoevvvviiiiiiiieeeeeceeeiiinnn, 3t
[Source] Window (Setting a Software Breakpoint)..............ccoceeeeiiiieeiiiiiciceiiiinnnn, 3¢
LR RS (T 6 AT o o 2O 37........
[Register] Dialog BOX (PC) ... 3
T Y I =814 o] o O 39..
[Source] WINdow (Break StatUs).........cceiieieeeieiiieeeiiiiiiiis s e e e e e e 3
[System StatusS] WINAOW ........oooiiiiiiiiiiie e e e e et e e e e e e e eeaeeees 4
[BreakpointS] WINAOW .........ccooiiiieiiiiiiiis e e e e e e e e e e e e e 4]
[Open Memory WIindow] Dialog BOX..........ccevvuuiiiiiiieeeieeeeis e 42
V=T 0 T YA T/ T o [0 1 42
[Instant Watch] Dialog BOX .......ccooviiiieiiiiiiiis e e e s 4:
[Watch] Window (Displaying the Array)...........ueceeiieieeeieieeiiees e 44
Vil

RENESAS



Figure 3.21
Figure 3.22
Figure 3.23
Figure 3.24
Figure 3.25
Figure 3.26
Figure 3.27
Figure 3.28
Figure 3.29
Figure 3.30
Figure 3.31
Figure 3.32
Figure 3.33
Figure 3.34
Figure 3.35
Figure 3.36
Figure 3.37
Figure 3.38
Figure 3.39
Figure 3.40
Figure 3.41
Figure 3.42
Figure 3.43
Figure 3.44
Figure 3.45
Figure 3.46
Figure 3.47
Figure 3.48
Figure 3.49
Figure 3.50
Figure 3.51
Figure 3.52
Figure 3.53
Figure 3.54
Figure 3.55
Figure 3.56
Figure 3.57
Figure 3.58
Figure 3.59
Figure 3.60
Figure 3.61
Figure 3.62
Figure 3.63

viii

[Add WaLCh] DIGlOG BOX ...cccoiiiiiiiiieiiiiiiet ettt 44
[Watch] Window (Displaying the Variable) ..o, 45
[Watch] Window (Displaying Array EIEMents)........c.c.eevveeiiiiiiiieiieiniiieeeee e 45
[STEP IN] BULION ...t 46....
[Source] WINAOW (STEP IN) .eeeiiiiiiiiiee i 47
[StEP OUL] BULEON ...t 48......
[HDI] WINAOW (STEP OUL)....eeiiieiiiiiiiie ettt e e st e e e e 48
[HDI] Window (Step 18> STEP IN)..cieiiiiiiiiii e 49
[Source] Window (Before Step Over EXeCULioN).........cc.uvvveeieiiiiiiiiieeee i 50
[StEP OVEIT BULION ...ceiieiiiiiieeee ettt 50.......
[HDI] WINAOW (STEP OVEI)...ceiieiiiiiiieee ettt ettt e e s e e e e e nanes 51
[GO] BULLON ...ttt ettt et e s s 52..
S10e] o] [ =101 1 (o] o P TP TPPPPPPR 52..
[LOCAIS] WINGOW ...ttt e e B3......
[Breakpoints] Window (Before Software Breakpoint Setting) ........cc.ccoocvvveeeernns 54
[Point] Page ([Break] Dialog BOX)........ccuueiiieiiiiiiieeeeiiiiee e 55
[Break Point] DIalog BOX........oiiuuuiiiieiiiiiiitee ettt 56
[Point] Page ([Break] Dialog Box) (After Software Breakpoint Setting) .............. 57
[Breakpoints] Window (Software Breakpoint Setting) ............oooooiiiiiiiiiiiiiiiieeee, 58
[Source] Window at Execution Stop (Software Break)............cccuvvevviiiieiiieeieeennen. 58
Displayed Contents of the [System Status] Window (Software Break) ................. 59
[Breakpoints] Window (Before Hardware Break Condition Setting) .................... 60
[Condition] Page ([Break] DIialog BOX) ........uuuueeeiieiiiiiiaaaaaaaeeeiae i 61
[Address] Page ([Break Condition 1] Dialog BOX) .......ceeeeeeriiiiiiiaaiianiiiiiiiiiiieens 62
[Bus State] Page ([Break Condition 1] Dialog BOX) .....eeveeeeeeiiiiiieeaaaaiiaiiiiiiiiiiies 63
[Break] Dialog Box (After Hardware Break Condition Setting)........ccccccceeeeeeeennnn. 64
[Breakpoints] Window ([Break Condition 1] Setting) .........eeeeeeeiieiiiaairaninniinies 65
[Source] Window at Execution Stop (Break Condition 1) ............ccccciiiiiiiiiieennen. 66
Displayed Contents of the [System Status] Window (Break Condition 1)............. 67
[Configuration] Dialog Box (Sequential Break Setting) ..........cccvvvveiieiiiiiiiinnnnnnnn. 69
[Breakpoints] Window (After Sequential Break Condition Setting)...................... 70
[Source] Window at Execution Stop (Sequential Break) .............c.c.euevveeviiiiieeieeeenn. 71
Displayed Contents of the [System Status] Window (Sequential Break)............... 72
[Trace MOAE] WINAOW ..........uuiiiiiiiiiiiiiiiieeae ettt e e e e 75
[Trace] WINUOW ...ttt ettt e e e e e e e e e e e e e e e 76......
[Trace MOAE] WINAOW ..........uuiiiiiiiiiiiiiiiie et e e e e e e 77
[Trace] Window in the SH7751 E10A EMUIALON .........uuuiiiiiiiiiiiiiiiiiaaaeeeeeeeeees 78
Address Translation according to VP_MAP Tables.........cccccooiiiiies 80
[Source] Window (Software Breakpoint Setting) ..........coocoeuiviiriiiiiiiiiiieeeeeeeeeeeen 82
[Stack Trace] WINAOW...........cooiiiiiiiiiiiie ettt e e 83
[Profile-List] WINQOW ........coooiiiiiiiiie ettt 84.......
Selection of [Enable Profiler].......... e 85
[Select Data] Dialog BOX .....cccceiiiiiiiiieiiieie e 86



Figure 3.64
Figure 3.65
Figure 3.66
Figure 3.67
Figure 3.68
Figure 3.69
Figure 3.70
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14
Figure 4.15
Figure 4.16
Figure 4.17
Figure 4.18
Figure 4.19
Figure 4.20
Figure 5.1
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4

Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8

Figure 6.9

[Source] Window (Software Break Setting)..........cuveeeeeiiiiiieieiiiiiiiieee e 8’
[Profile-List] WINGOW .........ceiiiiiiiiiiie et 87.......
[Profile-Tree] WINAOW ........coooiiiiiiiii e 8¢
[Profile-Chart] WINAOW ...........cooiiiiiiiiie et 88
[Loading flash Memory] Page .........coooiiiiiiiiiaiiiee e 9
FIash MemOTrY WIFING ....eeeeieiiiiiiie e 9:
[Loading flash Memory] Page .........ccooiiiiiiiiieiiiiie e 9
[Configuration] DIalog BOX .........ceeieiiiiiiiiieeiiiiieiee ettt 10
[General] Page ([Configuration] Dialog BOX).........ccuveeeieiiiiiiiiieeiiiiiieee e 10
Warning MESSAQGE BOX .......vveiieeiiiiiiiiee ettt e e e e 1
[EL0A Driver DetailS] Diglog BOX.......ccoiiuiriieeiiiiiiiiee ettt 10
[Loading flash memory] Page ([Configuration] Dialog BOX)..........cccceevviiiiieeeennnns 10¢
[BreakpointS] WINGOW ..........coiiiiiiiiiiiiesiiiie et e s 08...... 1
[Break] Didlog BOX ......ccceeiiiiiiieeeeiiiiiiee e ettt 111..
[Point] Page ([Break] Dialog BOX)........oouureiiiiiiiiiiiiie et 11
[Condition] Page ([Break] Dialog BOX) .......ccccoiiiiiiiiieiiiiiiieeeeiieee e 11
[Break Point] DIBlOg BOX........oiiuuriieeiiiiiiiiee ettt 11
[Break Condition] DIalog BOX .........ooeiiiiiiiiiiiiiiiieie et 11
[Address] Page ([Break Condition 1] Dialog BOX) ........eveeeereiiiiiiaaaaaaiiaiiiiiiiiiiens 12
[Data] Page ([Break Condition 1] Dialog BOX)......ccccuuuuuiimiiiiiiiiiiaiiaeaaeee e 12
[ASID] Page ([Break Condition] Dialog BOX) ........ccoeeeiiimiiiiiiiiiieiieeeeeeeee e 127
[Bus State] Page ([Break Condition] Dialog BOX) ........euvveeeeiiiiiiiiiieaaaeaeiieiiieines 12
[Count] Page ([Break Condition] Dialog BOX) ......ccccuuviiiriiiiiiiiiiiieiiaaee e 13
[General] Page ([Break Condition] Dialog BOX)........ccccuuuvviiiiiiiiiiiiiiiaieeaeee s 13
[Trace] WINGOW ...ttt e e e e e e e e e e e e 133.
[Trace mode] Page ([Trace Acquisition] Dialog BOX) ......ceeeeeeiiiiiiiaaaiiiiiiiiiiiiinens 13
[System StatuS] WINGOW .......coooiiiiiiiiie ettt ee e 1
TLB Error MeSSage DIalOg .....cceueiiiiiiaiaiiiiie ittt 1
CoNNECtiNg FErrite COre .....coiiiiiiiiiii ettt 185........
Pin Arrangement of the Hitachi-UDI Port Connector (14 Pins)..........cccccuvviivieeenee. 18
Pin Arrangement of the Hitachi-UDI Port Connector (36 Pins)..........ccccccuvvvivieeeeen. 18
User System Interface Circuit (HS7760KCMO01H)
(Model Name: HSOO05KCMOSH).......uuteiiiiieiiiiee ettt 1¢
User System Interface Circuit of the Hitachi-UDI Pin (HS7760KCMO02H)
(Model Name: HSOO05KCMOAH)........cuiiiiiiiiiiie ettt 1¢
User System Interface Circuit of the AUD Pin (HS7760KCMO02H)
(Model Name: HSOO05KCMOAH)........uiiiiiiiiiiiiee ettt 1¢
User System Interface Circuit (HS7760KCI01H)
(Model Name: HSOOO05KCIOBH) .......uiiiiiiiieiiiie ettt 1¢
User System Interface Circuit of the Hitachi-UDI Pin (HS7760KCI02H)
(Model Name: HSOOO05KCIOAH) .......uoiiiiiiieiiiie ettt 1¢
User System Interface Circuit of the AUD Pin (HS7760KCI02H)
(Model Name: HSOOO05KCIOAH) ........uiiiiiiieiiiie ettt 1¢
IX

RENESAS



Figure 6.10
Figure 6.11
Figure 6.12
Figure 6.13
Figure 6.14
Figure 6.15
Figure 6.16
Figure 6.17
Figure 6.18
Figure 6.19

[CoNitioN] PAGE ..ceeeiiiiiieiee et 202....
Message Box for Clearing @ TLB EFTOr .........ccooiiiiiiiieiieiiiiiieeee e 20«
[Trace MOAE] PAGE .......eeeiieiiiiiiiiie ettt 206.......
[WINAOW trace] Page .........eeviiiiiiiiiiiie ittt 207........
[Trace] WINGOW ......ueviiieieiiiiieee ettt 208....
[Branch trace] Page ......coooiiuuiiiiieiiiiiiee ettt 210......
[CoNditioN] PAGE ..ceeeiiiiiieiie et 215....
[HDI] DIIOG BOX.....ettieeeeeiiiiiieee ettt ettt e e e e e e 216...
[Configuration] DIalog BOX .........ceevieiiiiiiiiieeiiiiiie et 225
[System StatuS] WINOOW ......cccoiiiiiiiiieiiiiiete et 22

RENESAS



Tables
Table 1.1
Table 1.2
Table 2.1
Table 2.2
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8
Table 3.9
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 4.5
Table 4.6
Table 4.7
Table 4.8
Table 4.9
Table 4.10
Table 4.11
Table 4.12
Table 4.13
Table 4.14
Table 4.15
Table 4.16
Table 4.17
Table 4.18
Table 4.19
Table 4.20
Table 4.21
Table 4.22
Table 4.23
Table 4.24
Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5

Environmental CoONAItIONS ........oooiiiiii e e e 4
Operating ENVIFONMENTS .......uuuiiiiiiiiiiiiiie ettt e et e e e e e e e e e e e e e e s aaaaennnneeees 5
Recommended Hitachi-UDI Port CONNECION .........cccuuiiiiiiiiiiieiiieeee e 1
Contents Of the CD-R DIr€CIOMES. ......ccooiiiiiii ittt 2
Tutorial Program: Configuration and Parts ... 2
Y (=1 0 1 @] ][] o FR U TP PP PR 46.
Sequential Break CONItIONS ...........uuiiiiiiiiiiiiiaiaa e 6
AUD Trace FUNCHONS ... ..uiiiiiiiiiiiiiieie ettt e e e e e e e e e e e e as T4.........
Address Translation TabIES ..o €
MOdUIE INLEITACE. ..o e emme 89....
[Loading flash memory] Page OpLioNS............uuueieiiiiiiiiiiiaiaaaaaee e 9
Example of Board SpecifiCations ...........oooiiiiiiiiiiiiiieee e 9
Sample Program SpPecCifiCatiONS ..........c..uuuiiiiiiiiiiiiiieiie e ¢
HDI Window Menus and Related Manual ENtries ............ooooooiiiiiiiiiiiiiiiiieeeeeeeeee 9
[Configuration] Dialog BOX Page ........ccuiiiiiiiiiiiiiii ettt 1(
[General] Page OPLiONS.........ooiiiiiiiiiii et 103.......
Options for the [E10A Driver Details] Dialog BOX ..........uuuviiiiiiiiiiiiiiiiiieeaaaeaeieeiees 10¢
[Loading flash memory] Page OpLioNS............uuuuiiiiiiiiiiiiiaieeaaiee e 1
[Breakpoints] Window Display ItEMS ..........ceeiiiiiiiiiiiiiiiieieeeeee e 10
[Breakpoints] Window Pop-up Menu Operation...........ccccceeeeeiieeaeieeneeee s 11
[Break] Dialog BOX PAgES .......cooiiiiiiiiiiiiie ettt a e 1
[POINt] PAge OPLIONS....coiiiiiiiiiiiieeee ettt e e 114.....
[Condition] Page OPLIONS ......cooiiiiiiiiiiitte ettt e e e e e e e aaaaeaeas 1
[Address] Page OPLiONS ......uuiiiiii e e e e e e e e e e e aeeeees 18........ ]
Setting Conditions in [Break Condition] Dialog BoOXesS...........cccoevvvviviiiciiiiiieeeeee, 12
[Break Condition] Dialog BOX PAgES .......ceuviuiiiiiiiiieeeeeceeeeeie e 1e
[ADdress] Page OPLtiONS ......uuuiiiiiie e eeeee e e e e e e e e e e e eaeeenes 24........ ]
PN [0 [ £=TI ST @ o] 1o £ S 124.....
[Data] Page OPtiONS.......uuuueiiiii i i e eeee e e e e e e e e e e e e e e e e e aeeann 126......
[ASID] Page OPtiONS.....uvuieiieie e e e eeeeeeeeeie s e e e e e e s e e e e e e e aeeeanns 127.......
[Bus State] Page OPtioNS ......cccieeeeeiiiieeieiiieie e e e e e e e e e e e eeeeaans 29......... :
[Count] Page OPLIONS ......ooeviiieiiiiii e e e e 130........
[General] Page OPLiONS.........covviviiiiiiiiiie e e e e 132........
[Trace] WIindow Display HEMS.........covvviiiiiiiie e 13
[Trace Acquisition] Dialog Box Page OptioNS............uuvviiiinieiieeieceeeeiiine e 1S
[Trace mode] Page OPLiONS ........oovuiiiiiiiiii i eeee et s e e e e e e e e e e s e e e e e aaaeaees i
[System Status] Window Display Ite€MS ..........ccovvviiiiiiiiiiii e 1
ELOA HDI COMMANGS.....oiiiiiiiiiiiiaiiei ittt e e e e e e e e bbb eeeeeeeeeas 1
AUD_CLOCK Command Parameter ..........cccceeieieeeeiiiieieiiiiiiieia e e e eeseeeeeavsaninnnn e 1.
AUD_MODE Command Parameter ...........ceuuuuiiuiiiieieeeeeeeeeeeeieiiess s e e e e e eeeeeesssnnnnnnnns 1
AUD_TRACE Command Parameter.........uuuoiiiieieeeieieeieiiiieis e e e e e e e e eeeeeanins e e 1
BREAKCONDITION_CLEAR Command Parameter..........ccccccccceeeieieieeeeeeeeeeeeiiennenn 15:
Xl

RENESAS



Table 5.6

Table 5.7

Table 5.8

Table 5.9

Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16
Table 5.17
Table 5.18
Table 5.19
Table 5.20
Table 5.21
Table 5.22
Table 5.23
Table 5.24
Table 5.25
Table 5.26
Table 6.1

Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10
Table 6.11
Table 6.12
Table 6.13
Table 6.14
Table 6.15
Table 7.1
Table 7.2
Table 7.3
Table 7.4
Table 7.5
Table 7.6

Xii

BREAKCONDITION_DISPLAY Command Parameter .........ccccccvvviiiiieeiieeieeeeeaennn. 152

BREAKCONDITION_ENABLE Command Parameters..........cccccvvvveiieiiineeieeneaeennn. 153
BREAKCONDITION_SET Command Parameters ............oooooiiiiciiiiiiiiiiieeeeeeeeeeenn 155
BREAKPOINT Command Parameters........ccccuuiuiiiiiiiiiieieieeeeeae e e 15
BREAKPOINT_CLEAR Command Parameters.........cccoeeeeeiieeiiiiiciiiiieiiieeeeeeeeeeees 16(
BREAKPOINT_DISPLAY Command Parameter...........cooooiciiiiiiiiiiiiiiieeeceeaeeeeenn 162
BREAKPOINT_ENABLE Command Parameters .............eeeeeeieiiieeeeeeeneeiieiiiieienens 163
DEVICE_TYPE Command Parameter........c.c.uuuuiiiiiiiiiiiieiieaeeee e 16
GO_OPTION Command Parameter ..........uuueeeieeiiiiiiaieeeeeeeeee s ee e e 1€
JTAG_CLOCK Command Parameter .........ccccuuuuiiiiiiiiiiieeeiee e 16
MEMORYAREA_SET Command Parameters ........cccuuvuveeiiieiiiiiieeeee e 17(
REFRESH Command Parameter..........cceuieiiiiieeaaiiiiee ettt a e e e e 1
RESTART ComMMAaNd Parameter..........uuuuuiiiieiiieeiaaieeaeeeeee e ees s eeeeeeeaeaaeeas 17
STATUS Command Parameter ...........oooiiiiiiiiiiiiieeieeee e eee e e 17
STEP_INTERRUPT Command Parameter ..........coooeereiiiiiiiiiiiiiiiiiiieeee e e 17
TRACE_DISPLAY Command Parameter.........couuuiiiiaaaaiiiiiiiiiiiieeeee e 17¢
UBC_MODE Command Parameter.....cccccieieiiiiiiieeiiiiie e eeaaaeeees 17
VPMAP_CLEAR Command Parameter...........cccoiiiiiiiiiiiiiiiiii e 17
VPMAP_DISPLAY Command Parameter..........cccceeeiiieieiiiiiiiiiiiiee e eee e 18(
VPMAP_ENABLE Command Parameter ........cccccoveeeeiiiiiiiiiiiieeeee e 18!
VPMAP_SET Command Parameters ............uuuiiiiiiiieeeeieieeeeeiiiiiie s e e e e e eeeeeeennanns 1€
Components of the Emulator (HS7760KCMO01H, HS7760KCI0O1H,
HS7760KCMO2H, or HS7760KCIOZ2H) .....uuiiiiiiiiiiiiiaieee e 184
Register Initial Values at Emulator POWEr-On ... 19
Type NUMDET AN DIIVET ....ceeiiiiiiiiiiieeee ettt a e e 19
Types Of Break CONAITIONS .......uuuuiiiiiiiiiiiiiae ettt e e e e e e e 19
Dialog Boxes for Setting Break Condition ..........ccooeeiiiiiiiiiiiiiiiiiiiiiieeeeeeee e 20(
Sequential Break CONItIONS ...........uuiiiiiiiiiiiiaiaaee et 2(
Trace FUNCLIONS ...ttt e et e e e e e e e e 205...
Type Number and AUD FUNCHON ........ooiiiiiiiiee ettt 20!
AUD Trace ACQUISIION MOUE........ciiiiiiiiaiaiiii et 20¢
[Trace] Window Display CONENTS ........cooiiiiiiiiiiiiiiiiieeee e 20
INternal TraCce FUNCLIONS ........uuuiiiiiiiiiieiiie e 211........
Measurement CONAILIONS .........ooiiiiiiii e 2!
Performance Count CONAITIONS.......coiiiiiiiiiiiii et 21
DISPIAY STALUS ... a e e e 222.
Watchdog TiMer REGISTET .......uuiiiiiiiiiiiieeee ettt e e 23
PERFORMANCE_ANALYSIS Command Parameter..........cccoeeevvvvvvviiiiiiiiiieeeeeee, 233
PERFORMANCE_CLEAR Command Parameter .........ccccceeeieieeeeiiiieeeiiciccne e 23
PERFORMANCE_SET Command Parameters..........c.ouvuiiiiiieiieeeeeeeeeeeviine e 23
Measurement CONAITIONS .......ooiiiiii e r e e e e e aaaaeeeas 2:
Performance Count CONAITIONS.........oiiiiiiiiiiii et 2°
INTERRUPT Command Parameter..........ocooiiiiiiiiiiiiiiiiieiieeiee et 24

RENESAS



Table 7.7 AUD_CLOCK Command Parameter ...............uueeeieiiiiiiiiieaaaeeeee e eeieeiieeeeeeeeeeee s 2:

Table 7.8 AUD_MODE Command Parameter ........ccccoieieieeiiiiiieeeiieeee e 2.

Table 7.9 WINDOWTRACE_SET Command Parameter............ouiiiiiiiieiiecieieeeeeceee e 24

Table 7.10 CPUSTATUS Command Parameter..........c.ccooiiiiiiiiiiiiiiiie e e e e e p.
Xiii

RENESAS



Xiv
RENESAS



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 Hitacl
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 sim
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
=

[=ra s
7=
fTT T T I T T T I T 7
FZE /;7

/ 7
T~ 7 77

User system interface cable

Pa— S
‘
Insert into the PCMCIA TYPE Il slot

Connect to the Hitachi-UDI port connector

SHxxxx

User system

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

PCl 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 Microswftindows' 98, Microsoft

Windows Me, Microsoft Windows 2000, and MicrosoftWindows NT operating systems
enables user program debugging using a pointing device such as a mouse. The HDI enables
high-speed downloading of load module files.

Various debugging functions

Various break and trace functions enable efficient debugging. Breakpoints and break
conditions can be set by the specific window, trace information can be displayed on 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 condition
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.
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« AUD trace function*
The AUD trace function enables realtime trace.

Note: The AUD is an abbreviation of the Advanced User Debugger. Support for the AUD varie
with the product.

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 :
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 cause illegal
operation in the user system, the emulator product, and the
user program.

Table 1.1 Environmental Conditions

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

Transportation: 14.7 m/s’ max.

Ambient gases

No corrosive gases may be present

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

Iltem

Description

Host computer

Built-in Pentium or higher-performance CPU (200 MHz or higher
recommended); IBM PC or compatible machine with the PCMCIA
TYPE Il slot or the PCI slot.

(ON)

Windows® 98, Windows® Me, Windows® 2000, or Windows NT®

Minimum memory
capacity

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

Hard-disk capacity

Installation disk capacity: 10 Mbytes or more. (Prepare an area at
least double the memory capacity (four-times or more recommended)
as the swap area.)

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 98,
Windows® Me, Windows® 2000, and Windows NT®.

Power voltage

5.0%£0.25V

Current consumption

HSxxxxKCMO1H: 110 mA (max)
HSxxxxKCMO2H: 230 mA (max)
HSxxxxKCI01H: 340 mA (max)
HSxxxxKCI02H: 600 mA (max)

CD-ROM drive

Required to install the HDI for the emulator or refer to the emulator
user's manual.
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1.3 Components

Check all the components unpacking. For details on the E10A emulator components, refer to
section 6.1, Components of the Emulator. If the components are not complete, contact a Hitachi

sales agency.
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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 | Component list
| Check the components against the component list |
| When the emulator
is used first.
Set up the emulator Section 2
- Install the HDI
- Insert the card emulator
I
| Start the HDI | Section 3

I When the emulator
| Turn on the user system | is used for second

| time or later.
| Input the user system reset signal |

Figure 2.1 Emulator Preparation Flow Chart
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2.2 HDI Installation

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

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

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

2.2.1 Installing under Windows"98 and Window$'Me Operating Systems

(1) When the emulator is a PCI card:
1. Install the HDI (when the component type has to be selected during installation, be sure ti
select [PCI Card Driver]).
2. Shut the operating system down and turn off the power to the host computer.
3. Insert the PCl-card emulator in a slot on the host computer. Refer to section 2.3,
Connecting the Card Emulator to the Host Computer.
4. Restart the host computer. The hardware is now recognized and the driver is
automatically installed.*
(2) When the emulator is a PCMCIA card:
1. Install the HDI (when the component type has to be selected during installation, be sure t
select [PC Card Driver (PCMCIA)]).
2. Insert the PCMCIA-card emulator in the host computer’s slot. Refer to section 2.3,
Connecting the Card Emulator to the Host Computer.
3. The hardware is how recognized and the driver is automatically installed.*

Note: When [Add New Hardware Wizard] is displayed, select the [Search for the best driver for
your device. (Recommended)] radio button and then the [Specify a location] check box to
select the path to be searched for drivers. The location must be specified according to th
emulator type, as indicated below:

When using the PCI-card emulator: <Drive>\DRIVERS\PCI\95
When using the PCMCIA-card emulator: <Drive>\DRIVERS\PCMCIA\95
(<Drive> is the CD-ROM drive name.)
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2.2.2 Installing under Windows NT"4.0 Operating System

(1) When the emulator is a PCI card:
1. Shut the operating system down and turn off the power to the host computer.
2. Insert the PCI-card emulator in a slot on the host computer. Refer to section 2.3,
Connecting the Card Emulator to the Host Computer.
3. Start the host computer and log-on with an administrator-level user name.
4. Install the HDI. (For a component, be sure to select [PCI Card Driver]. There is a check
box for selecting the type name of the product under the [PCI Card Driver] component. Sele
the appropriate type name. If the correct name is not selected, the correct driver will not be
installed, and the emulator will not operate.)
5. Restart the host computer.

(2) When the emulator is a PCMCIA card:
1. Shut the operating system down and turn off the power to the host computer.

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

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

4. During HDI installation, the setting value should be checked beforehand because inquirie
are made about the resource used by the PCMCIA-card emulator.

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

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

6. Restart the host computer.

Notes: 1. Forthe SH7729, SH7729R, and SH7622 E10A emulators, there is a check box for
selecting the MODEL name that appears on the component list. Select the correct ty
name.

2. The driver that has been selected in the [Drivers] component starts after the host
computer is initiated. If the host computer is initiated with the card disconnected or
with the incorrect driver installed, the driver cannot initiate and the service control
manager informs the system of an error. This, however, is not a problem.
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2.2.3

Installing under Windows”2000 Operating System

(1) When the emulator is a PCI card:

A owbd PR

Log-on with an administrator-level user name.

Install the HDI. (When a component is selected, be sure to select [PCI Card Driver].)
Shut the operating system down and turn off the power to the host computer.

Insert the PCI-card emulator in a slot on the host computer. Refer to section 2.3,
Connecting the Card Emulator to the Host Computer.

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

(2) When the emulator is a PCMCIA card:

=

Note:

10

Log-on with an administrator-level user name.

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

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

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

When [Found New Hardware Wizard] is displayed, select the [Search for a suitable drivel
for my device (recommended).] radio button and then the [Specify a location] check box
to select the path to be searched for drivers. The location must be specified according to

the emulator type, as indicated below:

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

When using the PCMCIA-card emulator: <Drive>:\DRIVERS\PCMCIA\2000
(<Drive> is the CD-ROM drive name.)

RENESAS



2.3 Connecting the Card Emulator to the Host Computer

Insert the card emulator, according to its type, in a PCMCIA TYPE Il slot or PCI slot on the host
computer (figures 2.2 and 2.3).

Note: When using Window$§'98, Windows’Me, or Windows"2000, be sure to install the
HDI before putting the card emulator in place.

Host computer (PC with the PCMCIA TYPE 1l slot)

PCMCIA card emulator

/"/7'/’/;/"/777"/"/"
7 /gfff////

Insert into the PCMCIA TYPE Il slot

[

Figure 2.2 Inserting the PCMCIA Card Emulator in the Host Computer’s Slot

PCl card emulator

il

=
b' Insert into the PCI slot
/\fo\‘ AN ‘\xl\i\\ﬂ\ N

Host computer

Figure 2.3 Inserting the PCI Card Emulator in the Host Computer’s Slot

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 syster
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A WARNING

When inserting the PCI-card emulator, note the following.
Failure to do so will damage the host computer.

1. Turn off the host computer.
2. Insert the emulator into the PCI slot in parallel.

3. Screw in the emulator after checking the connector and
cable positions.

2.4 Connecting the Card Emulator to 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

Connector Type Number Manufacturer Specifications
14-pin connector  2514-6002 Minnesota Mining & 14-pin straight type
Manufacturing Ltd.
36-pin connector DX10M-36S Hirose Electric Co., Ltd. Screw type
DX10M-36SE, Lock-pin type

DX10GM-36SE

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 other signal lines to the Hitachi-
UDI port connector.

(2) 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. Sectio
6.2 shows the pin arrangement of the Hitachi-UDI port connector.

(3) Figure 2.4 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 syste
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.

12
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User system interface cable

Tab

Hitachi-UDI port
connector

/

User system

User system GND
connection

Notes:

Figure 2.4 Connecting the User System Interface Cable to the User System
when the 14-pin Straight Type Connector is Used

1. To connect the signals output from the Hitachi-UDI port connector, refer to
the device 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 devices used. For details, refer to section 6.5.4, 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 device.

5. When developing user systems, do not connect the TDI and TDO signals of the

device to the boundary scan loop, or separate them by using a switch (figure
2.5).

13
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Hitachi-UDI

SHxxxx
port
] TDI
DO Hitachi-UDI
JTAG IC IC e IC
port
[ 1 __TDI TDO TDI TDQ ., . . TDI TDO
TAP TAP TAP

Boundary scan loop

User system

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

14

Figure 2.5 User System Example
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2.5 System Check

When the HDI program is executed, use the procedure below to check that the emulator is
operating correctly.

Check that the emulator card is inserted in the host computer’s slot.
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.

Supply power to the host computer and select [HDI for EL0A SHxxxx] -> [Hitachi Debugging
Interface] from the [Start] menu.

M owbdPR

Accessories
[rkermet Explarer
Startlp

B2 145-D05 Prompt
3] Windows Explorer
B HOI for E104 SH;

00
2
g
-
=

Figure 2.6 [Start] Menu
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5. Select the setting to be used.

¥ Create a pew session on (0] I
SHurxe E104 Emulat -
I mulator _I Exit |

i~ Previous session file:

I ll Erowse... |

Figure 2.7 [Select Session] Dialog Box

16
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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 P
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 devices.)

E10A Driver Details |

Driver: |E104 PC Card Driver ~]
—Details
Interface: IF"C Card j
Channel: |E10A PC Card Interface -]

= Configuration

Configure... |

Help

Figure 2.8 [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 emulator to be connected, and [Channel]
displays the interface to which the board is connected.

[Driver] combo box: Select [E10A PC Card Driver] to use the PCMCIA card emulator.
Select [EL10A PCI Card Driver] to use the PCI card emulator. For details
refer to table 6.3 in section 6.5.1, Emulator Driver Selection.
[Interface] combo box: Select [PC Card] to use the PCMCIA card emulator.
[PCI] is displayed to use the PCI card emulator. (If the driver is not
installed, the [PC Card] or [PCI] is not displayed.)

Click the [Close] button.

17
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7. The HDI window is displayed, and the dialog box is displayed as shown in figure 2.9.

HDI =

& Fleaze, Rezet the uzer syztem and press <Enters Key.

Figure 2.9 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 | | |MNUM | i

Figure 2.10 [HDI] Status Bar

Notes: 1. When the HDI is not linked up even if the above procedure has been executed, the
driver will not be set correctly. Install drivers provided under the /DRIVERS
directory in the CD-R according to the screen instructions. For instructions on
how to check the driver has been correctly set, refer to the OS manual for your
host computer or the following URL:
http://www.hitachi.co.jp/Sicd/English/Products/micom/dev_env/tool/eml/e10a/
shelOaga.htm

2. If the user system interface cable is disconnected to the Hitachi-UDI port
connector on the user system during user program execution, the following dialog
box will be displayed.

HDI =

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

Figure 2.11 [JTAG Connector Disconnected] Dialog Box
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3. If the emulator is not initiated, the following dialog boxes shown in figures 2.12
through 2.16 will be displayed.
(a) If the following dialog box is displayed, the power of the user system may not be
input or the RESET signal may not be input to the device. Check the input
circuits for the power of the user system and the reset pin.

HDI |
Can not find /RESET =zignal.
Fleaze check /RESET and oo

Betm | lgnare |

Figure 2.12 [Can not find /RESET signal] Dialog Box

(b) If the following dialog box is displayed, check that the Hitachi-UDI port
connector on the user system is correctly connected.

HDI =1

& Check the connection bebween the H-UD| ping and the H-LUD| port connector.

Figure 2.13 [Check the connection] Dialog Box

(c) If the following dialog box is displayed, the device may not correctly operate.
Check if there are reasons for illegal device operation.

HDI

& COMMUNICATION TIMESUT ERRCOR

Figure 2.14 [COMMUNICATION TIMEOUT ERROR] Dialog Box
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HDI B4

& IMWALID ASERAM FIRMWARE !

Figure 2.15 [INVALID ASERAM FIRMWARE!] Dialog Box

HOI

& Error JTAG boot

Figure 2.16 [Error JTAG boot] Dialog Box

4. If the driver is not correctly connected, the following dialog box will be displayed.

HDI B

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

Figure 2.17 [Unable to restore the previous driver settings] Dialog Box

The [EL10A Driver Details] dialog box is displayed when the [OK] button is clicked.
Select the correct driver. For details, refer to section 6.5.1, Emulator Driver
Selection.
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2.6 Ending the HDI
Exit the HDI by using the following procedure:

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

HDI =

Pleasze confirm:
Exit HO.

Figure 2.18 [Exit HDI] Dialog Box

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

HDI =]

@ Save session

Hao | Cancel |

Figure 2.19 [Save session] Dialog Box

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

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

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

CAUTION

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

22
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2.8 CD-R

2.8.1 Configuration of the CD-R

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

Table 2.2 Contents of the CD-R Directories

Directory Name Contents Description

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

Drivers E10A emulator driver The E10A emulator drivers.

Help Online help for the E10A An online help file. This is copied to the hard

emulator disk as part of the installation process.
Manual E10A emulator manual Precautions on Using the E10A Emulator and

the user's manual. These are provided as
PDF files.

Adobe"” Acrobat” Reader
setup program

Pdf_read

Adobe" Acrobat” Reader is an application for
displaying, viewing, and printing PDF files.

2.9 Support

Information on the latest version of the HDI and other supporting information for the emulator

can be found on the web site. Access the following URL:

http://www.hitachi.co.jp/Sicd/English/Products/micom/dev_env/tool/eml/e10a/el0atop.htm

23

RENESAS



24

RENESAS



Section 3 Tutorial

3.1 Introduction
The following describes the main functions of the HDI by using a tutorial program.

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

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

The filetutorial.c contains source code for the tutorial program. Theutlerial.abs
is a compiled load module in the Dwarf2 format.

Table 3.1 is a list of the parts of the tutorial program and an outline of their configuration on the
hard disk.

Table 3.1 Tutorial Program: Configuration and Parts

ltem Contents

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

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

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

Use area 3 (CS3 space) as the operating environment. The MMU function is not used.

25
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Notes: 1. Operation oftutorial.abs is big endian. For little-endian operation,
tutorial.abs must be recompiled. After recompilation, the addresses may
differ from those given in this section.

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

3. This program was compiled without optimization for the SH2 CPU. If
recompiled with different settings, the addresses may differ from those given in
this section.

4. tutorial.abs is a load module in the Dwarf2 format. If a load module is
recreated in the Sysrof format, the amount of information displayed on the HDI
screen during the program’s execution will be reduced.

5. This section describes general usage examples for the emulator. For the

specifications of particular products, refer to section 6 or the online help file.
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3.2 Running the HDI

To run the HDI, select the [HDI for EL0A SHxxxx] -> [Hitachi Debugging Interface] from the
[Start] menu.

"'_Accessories
_ [rkermet Explarer
G Startlp
B2 15-D05 Prompt
{2 Windows Explarer
B = HDI for E104 SH:

00
mm £
g
H
=

Figure 3.1 [Start] Menu

For the procedure of running the HDI, refer to section 2.5, System Check.

27
RENESAS



3.3 [HDI] Window

n Hitachi Debugaing inferface - ttorial - SHxeoor  E10A Emulator - [tutorial c]
1% “m File Edit iew Hun Memory Setup window Help ;[ilﬂ‘
o nmem [t nens [Fane.oreas |2« 1—;
2 — o
— |am PRINEE.REE M oe @A b
— | Line | Address |BE |ILabel |Source =]
a0 0z00006z _main vold main(wvoid)
31
@ 32 long af[l0];
o o] } long 3;
¥ =l 34 int 1, min, max;
35
s 36 0cDO006= for{ i=0; i<10; i++ ){
el 37 0000076 i = randi();
o 38 0z00007e 1fij < D){
39 OcOoooogz i o= -3
=l 40 ¥
“lg1 ocoooose alil = 5
d |4z 3
43 0=0000a2 sort(a);
B a4 0coD00Ra min = a[0];
B 45 0=0000as mnax = a[9]:
46 Oz0000b2 min = 0;
| 47 0=0000bs nax = 0:
% 48 0=0000ba change(a);
49 0=0000=2 nin = a[9]:
== 1L 00000k max = a[0];
; 51 0c0000ca while (13 i
A1 y
4 > [For Help, press F1 | MUK 4

Figure 3.2 [HDI] Window

The key functions of the HDI are described in section 4, Descriptions of Windows. Numbers in
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. Source 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 online help about any features of the HDI user interface.
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3.4 Setting up the Emulator

The clocks which are used for data communications must be set up on the emulator before the
program is downloaded.

* AUD clock
A clock used in acquiring AUD traces.
If its frequency is set too low, complete data may not be acquired during realtime tracing.
If the frequency is set too high, the upper limit for the device’s AUD clock may be exceeded.
The AUD clock is only needed for emulators that have an AUD trace function.

» JTAG clock (TCK)
A communication clock for downloading data to the emulator except for acquiring AUD trace
If its frequency is set too low, the speed of downloading will be lowered.
If its frequency is set too high, the upper limit for the device’s TCK clock may be exceeded.

For details of the limitations on both clocks, refer to section 6.5.4, Notes on Using the JTAG
Clock (TCK) and AUD Clock (AUDCK). The following is a description of the procedure used to
set the clocks.
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3.5 Setting the [Configuration] Dialog Box

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

Configuration |

General | Loading fash memu:-r_l,ll

Mode 5

Emulation mode I M armal j
Step option IDisabIes irterrupts during zingle step e:-:ecutinnj
UBLC mode = [

kdemony area & Momal  Physical € Wittual 2510 ID'I:I

AUD clock [1/8 CPU clock =

JTAG clack |4_1 25tHz B

Diriver: Change... |
| E I Cancel | Spply | Help |

Figure 3.3 [Configuration] Dialog Box

e Set any value in the [AUD clock] and [JTAG clock] combo boxes. The clock also operates
with the default value.

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.

e Click the [OK] button to set a configuration.
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3.6 Checking the Operation of the Target Memory for Downloading
Check that the destination memory area for downloading is operating correctly.

When the destination memory is SDRAM or DRAM, a register in the bus controller must be set
before downloading. Set the bus controller correctly in the [I/O Registers] window according to
the memory type. For details, refer to section 8.6, 1/0 Register Display, in the Hitachi Debuggin
Interface User’'s Manual.

When the required settings, such as the settings for the bus controller, have been completed,
display and edit the contents of the destination memory in the [Memory] window to check that tf
memory is operating correctly.

Note: The above way of checking the operation of memory may be inadequate. Itis
recommended that a program for checking the memory be created.

» Select [Memory...] from the [View] menu, enter H'0c000000 in the [Address] edit box, and
set the format in the [Format] combo boxByte .

Cipen Memaory Window

Address:

[HOs000000

Cancel |
Format:
IEly'te LI

Figure 3.4 [Open Memory Window] Dialog Box

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

bddress  Data Yalue ‘I
NCOO0000 00 00 00 00 00 00 00 00 00 00 .......... _J
DCOO000A 00 00 00 00 00 00 00 Q0 OO0 00 ..........

0C0000T4 00 00 00 00 00 00 00 00 00 00 ..........
OCOODOTE 00 00 00 00 00 00 00 00 0D 00 ..........
0C000028 00 00 00 00 00 00 00 00 00 00 ..........
OCO00032 00 00 00 00 00 00 00 00 0D 00 ..........
0CO0003C 00 00 00 00 00 00 00 00 00 00 ..........
OCO00046 00 00 00 00 00 00 00 00 0D 00 ..........
0C000050 00 00 00 00 00 00 00 00 00 00 ..........
OCOOD054 00 00 00 00 00 00 00 00 0D 00 .......... 4

Figure 3.5 [Memory] Window
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» Placing the mouse cursor on a point in the display of data in the [Memory] window and double
clicking allows the values at that point to be changed. Data can also be directly edited around
the current position of the text cursor.
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3.7 Downloading the Tutorial Program

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

e Select [Load Program...] from the [File] menu. The [Load Program] dialog box is displayed.
Enter ‘[installation directory]\tutorial\tutoria\Debug\tutorial.abs’ in the [File name] list box as
shown in figure 3.6, then click the [Open] button.

Load Program

[HO W Verify
Cancel |

FEile name:

IO ¥hew¥hdib¥el 080000 tuto rial¥tuto rial¥ De bug¥t LI Browse... |

[7 Load only debugging information
¥ Load stack information filetSMI file)

Figure 3.6 [Load Program] Dialog Box

Notes: 1. When installing the emulator, if no directory is specified and the HEW is in use, the
program is installed under \Hew\hdi5\e10a'. When the HEW is not in use, the
program is installed under ‘\root directory\E10A'.

2. The SNl file is required so that the profiler function can be used.
3. The [Verify] check box is disabled in this product.

After the file has been loaded, the following dialog box displays information about the
memory areas to which the program code has been transferred.

HDI =

todule name; C:WHewsHdimhE 108w ww StutonialstutonialhD ebughtutanal. abs
Areas lnaded:
QCO00000 - QC00023F

Figure 3.7 [HDI] Dialog Box

» Click the[OK] button to continue.
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3.7.2 Displaying the Source Program
The HDI allows the user to debug a program at the source level.

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

Open

Look in: I £ tutarial

Debug
Releaze

imiksct. c
butorial. c

File name: IM Open I
Files of lpe: IE Files [*.:%inl] j Cancel |
&

Figure 3.8 [Open] Dialog Box

» Select [tutorial.c] and click the [Open] button. The [Source] window is displayed.
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Line | Addre== | BE | Label Source -
a0 Nc0000Ec wvold mainiwoid)

al 1

3z long a[10]:

a3 long 3:

34 int i, min. max:
a5

a6 Oc00006e for{ i=0; 1<10: i++ ){
a7 Q000076 j = randi();
ag 0=00007= ifi{g <« 039
a9 Q000082 1= -3:
40

i1 Oz000086 alfi] = 3:

iz

43 Nz0000az zortia):

44 Oc=0000aa min = a[0]:

45 Nz0000aes max = a[9]:

ik O=0000k2 min = 0O;

47 Nz0000kR max = 0;

18 Nz0000ba changeia):

49 Q00002 min = a[9]:

50 Qz0000ce max = a[0]:

51 0=0000=a while (1):

52 I

53

54 void abort (woid)

55 1

4 I I

_

Figure 3.9 [Source] Window (Displaying the Source Program)

« If necessary, select the [Font] option from the [Customise] submenu on the [Setup] menu to

select a font and size that are legible.

Initially the [Source] window shows the start of the main program, but the user can use the scrol
bar to scroll through the program and look at the other statements.

RENESAS
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3.8 Setting a Software Breakpoint
A breakpoint is a simple debugging function.

The [Source] window provides a very simple way of setting a software breakpoint at any point in
a program. For example, to set a breakpoint asdinie function call:

» Select by double-clicking the [BP] column on the line containingtne function call.

Line | Addre== | BF | Label |SDurce ‘I
a0 000006z _main volid main(woid)

a1 1

32 long a[l10]:

a3 long 3

3 int i, min. max:

a5

b D=00006= for{ i=0; i1<10; 1i++ ){

a7 Oz000076 7 = rand():

ag Oc00007e ifij <« 039

a9 O=000082 1 = —3:

40 ¥

i1 Q000026 ali] = 7:

12

43 0000022 & zortial:;

414 Nz0000aa min = a[0]:

45 Ic=0000as max = a[9]:

ig Oc0000b2 min = 0O:

47 0=0000bA max = 0:

43 Oc=0000ka changeia)l:

419 Q00002 min = a[9]:

50 O=0000zR max = a[0]:

51 Oc=0000=a while (1):

52 ¥

53

54 wvolid abort{wvoid)

55 { X
4 | M

Figure 3.10 [Source] Window (Setting a Software Breakpoint)

The symbob will appear on the line containing tRert function, and the word
» Break will appear when the [BP] column is extended. This shows that a software
breakpoint has been set.

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

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

Begister [Walue
RO cooooooo
Rl cooooooo
REZ cooooooo
R3 cooooooo
R4 cooooooo
RS cooooooa
RE cooooooa
R cooooooa
R cooooooa
RS cooooooa
R10 cooooooa
R11 cooooooa
R1Z cooooooa
R13 cooooooa
R14 cooooooa
R15 cooooooa
BC A0000000
+ 3R -P1B-—-——-——————————————— ITTT---F
ZEBR cooooooa -

Figure 3.11 [Registers] Window

RENESAS
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To change the value of the program counter (PC), double-click the value area in the
[Registers] window with the mouse. The following dialog box is then displayed, and the value

can be changed. Set the program counter to H'0c00006c in this tutorial program, and click th
[OK] button.

Move the mouse pointer on the value to be changed in the [PC] value area and enter the new
value by the keyboard.

Regizter - PG

Walue:

[H0c00006 6 oK |
Set As:

IWhDIe Regster ll Cancel |

38

Figure 3.12 [Register] Dialog Box (PC)

Change the value of the stack pointer (SP) in the same way. Set H'0c000c00 for the value of
the stack pointer in this tutorial program.
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3.10 Executing the Program
Execute the program as described in the following:

* To execute the program, select [Go] from the [Run] menu, or click thel@tgn on the
toolbar.

=)

Figure 3.13 [Go] Button

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

Line | Addre== |EF | Lakel Source -
30 Ic=00006z _main vold main(woid)

a1 {

32 long a[10];

33 long 3

34 int 1. min. max:

35

36 0=z00006e for({ i=0; i<10; 1++ ){

37 0z000076 7 = rand():

3 0z00007e if(3 <« 03¢

a9 O=000082 i = —-3:

40 T

41 O=000086 ali] = 3:

42

43 I=z0000aZ2 & =ortial;

44 Oz=0000&a min = a[0]:

45 Ic=0000as max = a[9]:

46 Qz0000b2 min = 0;

47 0z=0000b& max = 0;

43 Oc=0000ba change(a);

419 O=0000cz2 min = a[9];

50 I=0000z6 max = a[0]:

t1 Nz0000ca while {1);

52 T

53

54 woid abort{woid)

55 { =
[« | W

Figure 3.14 [Source] Window (Break Status)
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The user can see the cause of the break that occurred last time in the [System Status] windoy

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

e RMEE|
[tem Status

Connected to: SHweoo ET0A Emulator (E104 PCI Card Driverd)

CRU SH wooxx

Fun status Break

Cause of last break BREAK POINT

Fun time count Oh:0min:0s:16ms

Emulation mode Hormal

Biz endian

ALID Exist

<« | >
Session p Platform 4 Memory £ Events

Figure 3.15 [System Status] Window

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

» Select [Breakpointsfom the [View] menu.

Breakpoints =1 =] E3
FilesLine Swymbol Addre== | Type
tutorial . co43 QZ0000AZ Breskpoint physical space

Figure 3.16 [Breakpoints] Window

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

41
RENESAS



3.12  Viewing Memory

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

e Select [Memory ...] from the [View] menu, entemain in the [Addressgdit box, and set
Word in the [Format] combo box.

Cpen Memaory W
Aetiress; ok |
A Ok
|_main
Cancel |
Earmat:
[wiord [

Figure 3.17 [Open Memory Window] Dialog Box

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

# Word Memory - _main

Address Data Values *I
QCooooeC  YEFCE E300 1F32 32712 7424 7986
QCoooo?2  A012 ooo9 D117 —24558 9 —12009 .J
QCooooze  410E 0009 1F03 16651 9 7939
QCo0O07E 4011 8901 e00B 16401 —-30483 24587
QCoooos4 1F03 B3F7 4308 7939 21490 171e0
QCooooga  e2F3 7210 33ZC 25331 29200 13100
QCooooso S51F3 23172 GB3F2 209749 3978 21490
QCoooo9e 7301 1F32 EZ0A 29441 7986 7670
Qzoooo9c  51F2 3123 8BE9 20978 12579 29719
QCooonA2  e4F3 7410 BO19 25843 29712 -2045%5 :j

Figure 3.18 [Memory] Window
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3.13  Watching Variables

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

* Click the left of displayed arrag in the [Source] window to position the cursor.

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

The following dialog box will be displayed.

Ihstant Watch

O

Add Watch

L

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

¢ iatch Window

Mame Yalue

+3 =1 0x0c000bdg 1 (longl[10])

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

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

The following dialog box will be displayed.

Add Watch |

£ sddiess I j ak. I
£ 4 aniatle on erpression
Cancel |

IITIEIH

Figure 3.21 [Add Watch] Dialog Box

« Input variablemaxand click the [OK] button.
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The [Watch] window will now also show the int-type variaivax.

« « Watch Window = M=l E3

Hamne Values
+a ={ 0=0z000bdE8 + {long[l0])
max H'ffffffff { Ox0=000bco8 F (int)

Figure 3.22 [Watch] Window (Displaying the Variable)

The user can double-click thesymbol to the left of any variable in the [Watch] window to
watch the all elements in array

« « Watch Window = Ei=l

Hame |?alue

—a. ={ 0=0cz000bdg8 F {long[l0])
[0] H'000036=9 { Ox0=000bdAE %} {long)
[1] H'0000Z2z8z { O=xOc000bdes ¥+ {long)
[2] H'o00006422 { Ox0z000be0 % (long)
[3] H'ooooofle { OxOcO00b=4d ¥+ {long)
[4] H'O00004e5a { O=xlOc000be8 ¥ {long)
[5] H'00005ed3 { Ox0z000bec } (long)
[B] H'oooozfg2 { O=xOcO00LEO ¥ {long)
[7] H'ooooozo0 f OzxOc000bfd4 ¥ {long)
[8] H'ooooefbf { Ox0=000Lf2 ¥} {long)
[9] H'O000047b3 { O=xOc000bfc ¥ {long)

nax H'ffffffff { Ox0=000bz=E } {int)

Figure 3.23 [Watch] Window (Displaying Array Elements)
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3.14  Stepping Through a Program
The HDI provides a range of step menu commands that allow efficient program debugging.

Table 3.2 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 in the

program that called the function.

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

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

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

#

Figure 3.24 [Step In] Button
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Line | Addre== | BE | Label |SDurcE ‘I
47 0=0000bA max = 0:

43 0c=0000ka changeia):

49 Qe00nncz2 min = a[9]:

50 0=0000zh max = a[0]:

51 Oc0000=a while (1):

52 ¥

53

L4 void abort (wvoid)

55 1

1S

57 O=0000d8 _abort ¥

58

59 Oz0000ds _=ort void sortli long =a)

(]

Bl long t;

b2 int 1. j. k. gap;

(%]

Ad Oz0000=0 gap = &5

65 Nz0000ed while{ gap » 0 J{

(1 Nz0000e8 for({ k=0; ki<gap: k++34

67 Oc0000£0 for({ i=k4gap: 1<10:
aE D=0000fc for{j=i-gap: J:
Ge Q000108 iffaljlzal3-
70 Q000120 t = alj
71 0=00012a ali] =
72 00001 3e al j+gap T
4] | M

Figure 3.25 [Source] Window (Step In)

« The highlighted line moves to the first statement ofsibie function in the [Source]
window.
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3.14.2  Executing [Step Out] Command

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

e To step out of theort function, select [Step Out] from the [Run] menu, or click the [Step
Out] button in the toolbar.

Note: It takes time to execute this function.

¥

Figure 3.26 [Step Out] Button

;}\ Hitachi Debugging Inferface - lutonial - SHx00x E10A Emulator

File Edit “iew HRun Memon Setup Window Help
D nmEh|rraey [Hoann . neeao |7
5 PRENRR. WEE [Mcne 2 8a n#
= " atch W =
Line | Address |EP |Label Source «||] Hame |Value
@ 32 long a[l10]: -a ={ 0=0c000bd8 } {long[l0])
Fﬁ 33 long 3: [0] H'OO000O0200 { O=0cO00bdAE 3 (long)
=! 34 int i, min, ma=; [1] H'OO00Of1e { O=0cO000bdc } (long)
A 3 [2] H'00002z8z { 0x=0=000b=0 } (long)
36 O0z000094 for({ 1=0; i<10; i+4 [3] H'OOO0O2f82 { O=0c000b=4 + (long)
] 37 0=000076 j = rand(): [4] H'O000036c9 { O=0c000bed 1 (long)
P 38 0=00007e 1f(3 < 034 [E] H'000047b3 { 0=0=000bec } (long)
39 Oc000082 i = -3 [6] H'00004=Sa { 0=x0c000bi0 } (long)
= |10 T [7] H'O0005ed3 { Dx0cO000bi4 } {long)
41 O=000086 ali] = 3: [8] H'OOOO0e422 { O=0c000bEfS8 3 (long)
i, 42 [9] H'00006fbf { 0O=0=000bfc } (long)
43 0c000022 @ sortia); max H'ffffffff { O=0c000bcE } (int)
&l 42 0co0003A hin = af0];
n 45 0=0000as mnax = a[9]:;
16 0=0000b2 min = 0;
— || 47 0z0000b6 nax = 0:
% 48 0=0000ba change{a):
49 0=0000=2 min = a[9]:;
== =1} 0=0000c6 nax = a[0]:
g1 0c0000ca while (1);
52 1
153
54 void abort{wvoid)
55 1
=13
57 O=0000d8 _abort }
oE:]
59 0=0000de _=ort void =sort{long *a) -
KN v
1] |
|For Help, press F1 | [ NoM[

Figure 3.27 [HDI] Window (Step Out)

» The data of variabla displayed in the [Watch] window is sorted in ascending order.
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» To execute two steps, uEstep In] twice.

?\ Hitachi Debuggirng fafeace - latonial - SHoox E10A Emulator
File Edit “iew Bun Memory Setup ‘Window Help
D omEh oy ||[FRAELRPRaD |2 |
||@ DEEDEE. WEHA (M08 2 @A n|
& 0 tutorial.c =] B3 || - Watch Window =1 = =] B3
ine ress abe Ource - anes alue
Li Add: EF |Label 5 H. Val
& long q[lD]; —a ={ 0=0c000bd8 } (long[l0])
& 33 long 3: [0] H'O0000200 { O=0c000bd8 } (long)
= 34 int i, min. max: [1] H'O0000f16 { O=0c000bde ) (long)
A 35 [2] H'00002c8c 4 O=0c000be0 ) (long)
36 O0=000094 for{ i=0; i<10; i+ [3] H'O00002£82 { O=0c000bed 3 (long)
o a7 0000076 J = rand(): [4] H'000036c9 4 O0x0c000b=8 3 (long)
@ 38 O0c00007e ifig <« 034 [5] H'000047b3 { 0=x0c000bec } (long)
39 Oc000082 i o= -3: [6] H'00004=5a { O0=0=000bE0 } (long)
= 40 i [7] H'00005=d3 { O0=0=000bfd 3 (long)
41 O0=000086 afi] = 3: [8] H'O00006422 4 O=x0=000b£8 3 (long)
#, 42 [9] H'00006fbf 4 Ox0c000bfc ) (long)
E 43 0=0000a2 @ =ortia); max H'00006fbf { O=x0c000boE 3 (dint)
44 0=0000aa min = a[0]:
n 45 0=0000as max = a[9]:
16 0=0000bL2 min = 0;
=Y 0=0000bE max = 0
% 48 O0c0000ba changeia);
49 0=0000c2 min = a[9]:
== =41 0=0000c6 max = a[0]:
g1 0=0000ca while {1):
52 B
153
E4 void abort{void)
55 {
E6
57 O0=0000d48 _abort }
58
59 O0=0000d= _=ort x{oid sort{long *a) -
<[ | [
4 | ¥
|Break =5TOP ADDRESS | MU

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

« The value oimax displayed in the [Watch¥indow is changed to the maximum data value.
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3.14.3 Executing [Step Over] Command

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

* Using [Step Over], execute two steps to reactcth@nge function statement.

?\ FHrtachi Pobogaing Inferface - tutonial - SHxox E10A Emulator
File Edit “iew Bun Memon Setup Window Help
o mEh|sreay | HFRRE L. RRR @O |2
g NEEEEES WER 8208 2 @A H|
6 8 tutorial.c =] E3 || whatch Window o ] 53
Line | Address |BP | Label Source « ||| Hame |Value
'& long a[107]: —a ={ 0x=0c000bd8 } {(long[l0])}
% 33 long 3: [0] H'00000200 { O=0=000bd48 } {(long)
4 24 int i) min. masx: [1] H'00000f16 { Ox0c000bdc } (long)
#\ 35 [2] H'O0002c8e { Ox0c000beld } (long)
36 0z000094 for({ i=0; i<10; i+ [3] H'00002f82 { O=0c000bed } (long)
PLo] a7 0=000076 i = rand(): [4] H'000036c9 { 0x0cO00bed + (long)
i a8 0=00007e 1f(3 <« 034 [5] H'O00047b3 { O=x0cO000bec } (long)
39 Ocz000082 i = -3: [6] H'00004=Ea { O=x0c000bE0 } {long)
@= 40 1 [7] H'O0005ed3 { O=0cO000bid } (long)
41 O=000086 ali] = 3: [8] H'O0006422 { O0x0cO0O0LER } (long)
#, 42 [9] H'00006fbf { Ox0c000bfc } (long)
ﬁ 43 Oc000022 @ sortia); max H'00000000 { O=0c=000bcd 3 (int)
44 0=0000aa min = a[0];
n 45 Oc0000ae max = a[9]:
46 O=0000b2 min = 0:
ikl 47 0=0000b6& max = 0:
% 48 O0c0000ba change(a):
49 0=0000c2 min = a[9];
== 141] Oc0000cE max = a[0]:
51 Oc0000ca while (1):
52 H
53
t4 void abort(woid)
EE {
13
57 0c0000d8 _abort ¥
5a
59 0=0000de _=ort \{Did szort(long *a) -
<[ | 1%
4] | Bl
|Break = STOF ADDRESS | MUK

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

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

T

Figure 3.30 [Step Over] Button
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?\ Hrtachi Debugaing Inferface - litonal - SHx»ox E10A Emulator

File Edit “iew Bun Memory Setup Window Help |
o mEh|sreay | HFRRE L. RRR @O |2
() B e NEEEEES WER 8208 2 @A H|
6 8 tutorial.c Hi=] E3 || . watch Window ] I [m] B3
Line | Address |BP | Label Source «||| Hame [Value
'& 3z long a[10]: —a ={ 0x=0c000bd8 } {(long[l0]}
% 33 long 5. [0] H'O00O006fRf { Ox0=000bd4E ) (long)
4 24 int i) min. masx: [1] H'00006422 { Ox0c000bde } (long)
#\ 35 [2] H'O000S5ed3 { O=0c000beld } (long)
36 0z000094 for({ i=0; i<10; i+ [3] H'00004=Ea { O=x0c000bed } {long)
PLo] a7 0=000076 i = rand(): [4] H'O00047b3 { O=x0c000bed } (long)
i a8 0=00007e ifi{j ¢ 03 [5] H'O00036c9 { Ox0cO000bec } (long)
39 Ocz000082 i o= -3 [6] H'00002f82 { O=0c000bEOD 3 {long)
@= 40 1 [7] H'O0002c8e { Ox0cO000bid } (long)
41 O=000086 ali] = 3: [8] H'OOOOOf1le { O=0cOO00bEE } (long)
#, 42 [9] H'00000200 { O=x0c000bfc » {long)
43 Oc000022 @ sortia); max H'00000000 { O=x0cO00bed 3 (int)
Bl 42 0coonoaa min = a[0]:
m e L
= min = 0;
== kN 0=0000b6& max = 0:
% 48 Oc0000ba change(a):
49 0=0000cz2 mnin = a[9];
== 1] 000006 max = a[0]:
51 0z0000ca while (13:
52 1
S 53
t4 void abort(woid)
EE {
13
57 0c0000d8 _abort ¥
5a
59 0=0000de _=ort \{Did szort(long *a) -
< | 1%
4| | B
|Break = STOF ADDRESS | MUK
Figure 3.31 [HDI] Window (Step Over)
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3.15 Forced Breaking of Program Executions

The HDI can force a break in the execution of a program.

To execute the remaining sections of the main function, select [Go] from the [Run] menu or
the [Go] button on the toolbar.

=)

Figure 3.32 [Go] Button

The program goes into an endless loop. To force a break in execution, select [Halt] from the
[Run] menu or the [Stop] button on the toolbar.

@

52

Figure 3.33 [Stop] Button

The highlighted line of the [Program] window moves towtigle statement, and the value
of max displayed in the [Watch] window is updated to the most recent value.
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3.16 Displaying Local Variables

The user can display local variables in a function using the [Loeaisbw. For example, we
will examine the local variables in timeain function, which declares five local variablesj , i ,
min, andmax.

* Select [Locals] from the [View] menu. The [Locals] window is displayed.
Initially, the [Locals] window is empty because local variables have not yet been declared.

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

- Locals E Ni=] E3

Hame Values

+a ={ O=0z000bdE8 %} (long[l0])
] 0'18355 { 0OxOc000bd4 } (long)
i 0'10 { O=x0=000b4A0 F (int)
min D'517 { O=0c000boc + o(int)d
nax D'28607 { 0x0c000bc8 3 (int)

Figure 3.34 [Locals] Window

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

* Refer to the elements of arraybefore and after the execution of @t function, and
confirm that random data is sorted in descending order.
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3.17 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] dialog box.

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

3.17.1 Software Break Function

The emulator can set up to 255 software breakpoints. Other methods for setting a software
breakpoint than in section 3.8 are described below.

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

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

Breakpoints

Enable [File/Line Symbol |Address |Type

Figure 3.35 [Breakpoints] Window (Before Software Breakpoint Setting)
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Click the [Breakpoints] window with the right mouse button and select [Add] from the pop-up
menu.

The [Break] dialog box is displayed. The [Point] page is displayed as a default.

Break Ed |
Faint I Condition I

Break paint

T (T e

k. I Cancel | SEpl | Help |

Figure 3.36 [Point] Page ([Break] Dialog Box)
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* Click the [Add...] button to display the [Breakpoint] dialog box.
« EnterH'0c0000c2 to the [Value] edit box.

Breakpoint |
Address |

—Address
Walue [H'020000c2

f+ Mormal
i~ Physical space

O Viual space s |00

k. I Cancel | Spply | Help

Figure 3.37 [Break Point] Dialog Box

e Click the [OK] button.
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The [Break] dialog box is displayed. The address set in the value field of [Breakpoint] and the
memory space are displayed.

Break |
Fairt | Eu:unu:litiu:unl

Breakpoint
H'OCOO00C: Ig'hl,lsical ZDACE

aod. | Ede. | Eeet | Resetdl |

Cloze I [Earizel | S | Help |

Figure 3.38 [Point] Page ([Break] Dialog Box) (After Software Breakpoint Setting)

» Click the [Close] button (or [OK] button in some emulator products).
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The software breakpoint that has been set is displayed in the [Breakpoints] window.

Breakpoints = =] E
File-Line= Symbol Addre==s | Type
tutorial . c 49 0C0oo0c? Breakpoint phvsical space

Figure 3.39 [Breakpoints] Window (Software Breakpoint Setting)
To stop the tutorial program at the breakpoint, the following procedure must be executed:

* Close the [Breakpoints] window.

« Set the program counter and stack pointer values (PC = H'0c00006c and R15 = H’0c000c00)
that have been set in section 3.9, Setting Registers, in the [Registers] window. Click the [Go]
button.

The program runs, and stops at the set breakpoint.

Line | Addre== | BF | Label Source -
40

i1 O=000086 a[i] = 3:

12

43 Qc=0000a2 zortial:;

414 Nz0000aa min = a[0]:

45 Ic0000as max = a[9]:

ig Oz0000b2 min = 0;

417 Nz=0000kG max = 0:

43 Oc0000ka changeia)l

419 Oc0000cZ & min = a[9]:

50 Ic=0000zA max = a[0]:

51 Oc=0000=a while (1};

52 ¥

53

L4 wvolid abort{woid)

55 1

56

57 O=0000d8 _abort ¥ -
4] | H

Figure 3.40 [Source] Window at Execution Stop (Software Break)
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The [System Status] window displays the following contents.

= ol _Tolx]|
[tem Status
ggﬂnected to: SHxeoo ET0A Emulator (ET104 PCI Card Driverd)
Run status Break
Cause of last break BREAK POINT
Eun time count Oh:Omin:0s:16ms
Emulation mode Hormal
Big endian
AUD Exist
<« | »
Session j Platform 4 Memary 4 Events

Figure 3.41 Displayed Contents of the [System Status] Window (Software Break)

Note: The items that can be displayed in this window differ according to the product. For
the items that can be displayed, refer to the online help.
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3.18 Hardware Break Function

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

« Select [Breakpoint Window] from the [View] menu. The [Breakpoints] window is displayed.

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

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

Breakpoints

Enakle |[File/Line dymbol |[Address |Typs

Edit...
Enatled

[elete

Delete Al

ot Soutee

Figure 3.42 [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.

Break |
Point  Condition |

Break Condition

Eae. | EeE | e

()% I Cancel | )] 1] | Help |

Figure 3.43 [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.

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.

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

61
RENESAS



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

« Select the [Address] radio button and et#@c0000b2 as the value in the [Address] edit
box.

Break condition 1 |

Address | D1 ata I 510 I Bus statel

—A&ddrezs
[ Don't care

' Address
" Only program fetched address

i~ Only program fetched address after

Address |H'IZI-:IIIIZIIZIIIII:|2

tazk IN-:un uzer mazk j

k. I Cancel | Spply | Help |

Figure 3.44 [Address] Page ([Break Condition 1] Dialog Box)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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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 1 |

Addiess | Data | ASID Bus state |

Bus state

Read M/ rite
' Flead/\Write
*' Bead
= write

k. I Cancel | Spply | Help |

Figure 3.45 [Bus State] Page ([Break Condition 1] Dialog Box)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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* Click the [OK] button.

« The [Break] dialog box is displayed, and the first point display in the [Break Condition] list
box changes froempty to Enable .

Break Ed |
Foint  Condition |

Break Condition

2 Ernpty
3 Empty

Edt. | Beset | Resetay |

k. I Cancel | BApply | Help |

Figure 3.46 [Break] Dialog Box (After Hardware Break Condition Setting)

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.

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

This completes the setting of the Break Condition 1 hardware break condition. When the progre
is executed, a break will occur when address H'0c0000b2 is accessed in a read cycle.

Breakpoints = =]
File<Line &ddress [ Twpe
6] tutorial . c 46 0CO000B2 EBreak condition 1

Figure 3.47 [Breakpoints] Window ([Break Condition 1] Setting)

Close the [Breakpoints] window.

Set the program counter and stack pointer values (PC = H’'0c00006¢ and R15 = H'0c000c00

that have been set in section 3.9, 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.

Line | Addre== |BF | Lakel |SDurce ‘I
3l 1

3z long a[10]:

a3 long 3:

a4 int i, min, max:

a5

36 Oc0000Ge for{ i=0; 1<10; i++ 3§

a7 0000076 J = rand();

a8 0c00007e ifij <« 039

a9 Qcooooaz i = -3:

40 ¥

i1 Oc000086 ali] = 3:

42

473 O0=0000a2 zortial:

44 Oc=0000aa min = a[0]:

45 Ocz0000as max = a[9]:

in6 0cz0000b2 min = 0O;

47 Oz0000be max = 0;

47 O0=0000ba changeial: -
KX M

Figure 3.48 [Source] Window at Execution Stop (Break Condition 1)
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The [System Status] window displays the following contents.

= ol _Tolx]|
[tem Status
ggﬂnected to: SHxeoo ET0A Emulator (ET104 PCI Card Driverd)
Run status Break
Cause of last break BREAK CONDITION 1
Eun time count Oh:Omin:0s:16ms
Emulation mode Hormal
Big endian
AUD Exist
<« | »
Session j Platform 4 Memary 4 Events

Figure 3.49 Displayed Contents of the [System Status] Window (Break Condition 1)

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

67
RENESAS




3.18.1 Setting the Sequential Break Condition

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

Table 3.3 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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Configuation |

General | Loading flash memu:uryl

tode I SHxwx j
Ermulation mode S eguential breal, condition 2-1

Step option IDisaI:uIes interrupts during single step e:-:e-:utiu:unj
UBC mode | Break condiion 6,7 B

kemary area % Momal 0 Physical © Witual 2500 ID'I:I

AUD clack [1/8 CPU clock |

i [4.125MH2 =]

Diriver: Change... I
| k. I Cancel | Sl | Help |

Figure 3.50 [Configuration] Dialog Box (Sequential Break Setting)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.

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

Break condition 1: When address H'0c0000c6 is accessed in a read cycle, a break condition is
satisfied.

Break condition 2: When address H'0c0000b2 is accessed in a read cycle, a break condition is
satisfied.

Follow the setting method described in the previous section.

* When Break Condition 1,2 setting has been completed, the state of the [Breakpoints] window

is as follows.
Breakpoints = m=]
1 1 VD
) tutorial . c-50 0CO000CE Break condition 1
u] tutorial . co46 0CO000BZ2 Brealk condition 2

Figure 3.51 [Breakpoints] Window (After Sequential Break Condition Setting)

* Close the [Breakpoints] window.

» Set the program counter and stack pointer values (PC = H'0c00006c and R15 = H'0c000c00)
that have been set in section 3.9, 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.

¥ tutorial c _ (T}
Line | Addre== | BF |I.a]:|el Source ‘I
40 T

411 Q000026 ali] = 7:

42

43 Qz0000az2 sortia);

44 O=0000aa min = af[0]:

45 Oc0000as max = a[9]:

16 Qz0000b2 min = 0;

47 0z=0000b& max = 0:

48 Qz0000ba change(a)

49 N=0000=z2 min = af[9]:

50 0z0000cz6 max = af0]:

g1 Oc=0000ca vhile (1);

L2 I

53

L4 vold abort{void)

5§ {

1]

57 N=0000d48 1 T
4] | b
Figure 3.52 [Source] Window at Execution Stop (Sequential Break)
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The [System Status] window displays the following contents.

Srsten s ol _Tolx]|

[tem Status

ggﬂnected to: SHxeoo ET0A Emulator (ET104 PCI Card Driverd)

Run status Break

Cause of last break BREAK CONDITION 37

Eun time count Oh:Omin:0s:16ms

Emulation mode Sequential break condition 2-1

Big endian

AUD Exist

<« | 3
Session j Platform 4 Memary 4 Events

Figure 3.53 Displayed Contents of the [System Status] Window (Sequential Break)

Note: The items that can be displayed in this window differ according to the product. For
the items that can be displayed, refer to the online help.
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3.19 Trace Functions
The E10A emulator has two branch-instruction trace functions.

(1) Internal Trace Function

The branch source and branch destination addresses, mnemonics, operands, and source lines
displayed. Since this function uses the trace buffer built into the MCU, a realtime trace can be
acquired.

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

2. The internal trace function is not supported for all products. For the specifications of
each product, refer to the section related to the trace functions in section 6, SHxxxx
E10A Emulator Specifications, or to the online help.

3. The internal trace function is not extended for all products. For the specifications of
each product, refer to the section related to the trace functions in section 6, SHxxxx
E10A Emulator Specifications, or to the online help.

(2) AUD Trace Function

This is the large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. This function displays the branch source and branch destination addresses, mnemor
operands, and source lines.

When the branch source and branch destination instructions are one branch, the number of bra
instructions acquired by a trace is a maximum of 4,096 in the PCMCIA-type emulator and a
maximum of 16,384 in the PCl-type emulator.

Table 3.4 shows the AUD trace function.

Notes: 1. The AUD trace function is not supported for all products. For the specifications of
each product, refer to the section related to the trace functions in section 6, SHxxxx
E10A Emulator Specifications, or to the online help.
2. The AUD trace function is not extended for all products. For the specifications of eac
product or the number of acquired branches, refer to the section related to the trace
functions in section 6, SHxxxx E10A Emulator Specifications, or to the online help.
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Table 3.4 AUD Trace Functions

Type Mode Description

Acquisition Realtime trace When the next branch occurs while the trace information is
mode when being output, the output is stopped and the next trace
branches information is output. The user program can be executed in
continuously realtime, but some trace information will not be output.
occur

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

Acquisition Trace continue This function always overwrites the oldest trace information

mode when to acquire the latest trace information.

Lheﬁtrac?th Trace stop The trace information is not acquired. The user program is
utier ot the continuously executed.

emulator

becomes full
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3.19.1 Internal Trace Function

The branch source and branch destination information for the latest several branch instructions
displayed.

The following is a procedure to set the internal trace function (this function is not needed to be ¢
in the emulator that does not support the AUD trace function):

1. Select [Trace] from the [View] menu.

2. Click the [Trace] window with the right mouse button and select [Acquisition] from the
pop-up menu to display the [Trace Acquisition] window.

3. Select the [Internal trace] radio button in the [Trace type] group box.

] .-'-.-::-:|ui-_=.i+.i-:-r|

Trace mode

Trace type:  AD trace

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

ALUD mode: %) Trace continue £ Trace stop

AUD trace display range:
Start pointer ID'81 9

End pointer I Lo

IR I Cance| | I ot e | Help

Figure 3.54 [Trace mode] Window

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Run the program as shown in the example of section 3.17.1, Software Break Function. The trac
results are displayed in the [Trace] window after the program execution is completed.

e - 16 records [no filter) (o] - [O] ]
TP TYPE |ADDR DATA|MNEMO] OP ERAND Source
000C -D0' 000007 BRANCI OCO001F4 =¥+ BF @H'C0001D0: 8
00001 DESTIIOCO001DO ***++ MOv. L @R15,R1 alil = tmp[9 - -
-000013 -0' 000006 BRANCIQCQQ01F4 #+%+ BF @H'C000100: 8
-000012 DESTIIQCOO01D0 % Moy, L @R15,R1 ali] = tmp[9 - -
-000011 -D' 000005 BRANCIOCOQOOLFY *+++ BF @H'Co001D0: 8
-000010 DESTIIQCO001DO ¥+ MOw. L @R15,R1 ali] = tmp[2 - -
-00000% -0' 000004 BRANCIOCOQOLFRS #¥+= BF @H'C0001D0: 8
-000008 DESTIIOCO001DO ***++ MOw. L @R15,R1 alil = tmp[@ - -
-000007 -0' 000003 BRANCIQCQQ01F4 #+%+ BF @H'C000100: 8
-000006 DESTIIQCOO01D0 % Moy, L @R15,R1 ali] = tmp[9 - -
-000005 -D' 000002 BRANCIOCOO0LFRY *+++ BF @H'CO001D0: 8
-000004 DESTIIQCO001DO ¥+ MOw. L @R15,R1 ali] = tmp[@ - -
-000003 -D' 000001 BRANCIOCOQ0LFS #¥++ BF @H'C0001D0: 8
-000002 DESTIIOCO001DO ***++ MOw. L @R15,R1 alil = tmp[9 - -
-000001 -D' 000000 ERANCIQCOQO1FE w+&+ RTS
+000000 DESTIIOCO000C2 ¥+ MOV.L @(H' 34:4,R15),R2 min = al[9];
EE I

Figure 3.55 [Trace] Window

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

Note: The number of branch instructions that can be acquired by a trace differs according
to the product. For the number that can be specified for each product, refer to the
online help.
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3.19.2 AUD Trace Function
This function is operational when the AUD pin of the MCU is connected to the emulator.

The following is the procedure for setting the AUD trace function (this function does not need to
be set in an emulator that does not support the internal trace function):

1. Select [Trace] from the [View] menu.

2. Click the [Trace] window with the right mouse button and select [Acquisition] from the
pop-up menu to display the [Trace Acquisition] window.

3. Select the [AUD trace] radio button in the [Trace type] group box.

A .-'-.-::-:|ui-_=.i+.i-:-r|

Trace mode

Trace type: (o &UDtrace " Internal trace
AUD model: {* Raaltime trace " Mon realtime trace
ALUD mode: (% Trace continue {" Trace stop

AUD trace display range:
Start pointer ID'81 N

End pointer I Lo

ok I Cancel | Ltpdaketh) | Help

Figure 3.56 [Trace mode] Window
Note: For a description of each option, refer to table 3.4.

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.

The trace results are displayed in the [Trace] window after the program execution is completed.
The display specifications in the [Trace] window are the same as the internal trace function.
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The following is an example of the display in the SH7751 E10A emulator.

IF TYPE ADDR DATA WNEMONIC |OPERAND Source -
- 000034 MEMORY QCO00BCd QCO00BDS
-D' 000033 MEMORY OCO00B98 00000006
-000036 -D'000032 MEMORY OCO00BAR N0003REG
-000035  -D'000031 MEMORY QCOO0BFO Q0003EEG
-000034  -D'000030 MEMORY OCO00B 98 00000006
-000033  -0'000029 MEMORY QCO00B98 00000007
-000032  -D'000028 MEMORY OCO00B98 00000007
-000031  -0'000027 BRANCH QCo0o210 A 1 o @H'CO0D1EC: B
-000030 DESTINATION OCO001EC e MO . L @r1s,r1 ali] = tmp[9
-000029 -D'000026 MEMORY OCO00B 98 00000007
-000028  -D'000025 MEMORY QCO00BCd QCO00BDS
-000027  -D'000024 MEMORY OCO00B 98 00000007
-000026  -0'000023 MEMORY QCo0oeAd 0000ZAal4
000025  -D'000022 MEMORY OCO00BF4 00002414
-000024  -D'000021 MEMORY OCO00B98 00000007
-000023  -D' 000020 MEMORY OCO00B98 00000008
-000022  -D'000019 MEMORY OCO00E 98 00000008
-000021  -D'000018 BRANCH QCo00z210 A 1 o @H'CO0D1EC: B
-000020 DESTINATION OCOQ0L1EC WEEREEE MOV L @R15,R1 afil = tmp[9
-000019  -0'000017 MEMORY QCO00Bs9s 00000008
-000018 -D'000016 MEMORY OCO00BC4 QCO00BDS
-000017 -D'000015 MEMORY OCO00B98 00000008
-000016 -D'000014 MEMORY QCO00BAD Q00006CC
-000015  -D'000013 MEMORY OCO00BFS 000006CC
-000014  -0'000012 MEMORY QCO00B98 00000008
-000013  -D'000011 MEMORY OCO00B98 000000049
-000012  -0' 000010 MEMORY Q00098 00000009
-000011  -D' 000009 BRANCH 0CO00210 R <1 o @H' CO0D1EC: 8
-000010 DESTINATION OCO001EC WEEREEE MOV | @R15,R1 ali]l = tmp[9
-000009  -D' Q00008 MEMORY QCO00B98 00000009
-000008  -D'000007 MEMORY OC000BC4 DCO00BDE
-000007  -0' 000006 MEMORY QCO00B98 00000009
-000006  -D'000005 MEMORY QCO00BSC 00000063
-000005  -D' 000004 MEMORY OCO00BFC 00000063
-000004  -D' 000003 MEMORY OCO00B98 00000009
-000003  -D'000002 MEMORY OCO00E 98 0000000A
-000002  -D'000001 MEMORY QCO00B98 Q0000004
-000001  -D' 000000 ERAMCH 0C000214 wEREEE QTS
+000000 DESTINATION QCO000DA ek A MOV, L @lH'34:4,R15),R2 min = a[9];
=
<] vl
Figure 3.57 [Trace] Window in the SH7751 E10A Emulator
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3.19.3 VP_MAP Translation

The MCU, which has an MMU, translates internal addresses (virtual addresses) to actual memc
addresses (physical addresses). Address translation is performed according to the address
translation 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 addres:
translated by the MMU is accessed. If the specified address is 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_MAF
tables are the address translation tables for the emulator created with the VPMAP_SET comma

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

1. Create VP_MAP tables for translating 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'0 to H'FFF.

>vs 10000 10FFF 4000000 (RET)

>vs 11000 11FFF O (RET)

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 O0O0010FFF 04000000

00011000 O00011FFF 00000000

DISABLE

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

>ve ;enable (RET)

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 O0O0010FFF 04000000

00011000 O00011FFF 00000000

ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 3.58.
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\\ H'0
H'10000 7 H'EEE
H'10FFF ///
H'11000 \ \\
H'11FFF

H'12000 H'12000
H'12FFF 7/ H'12FFF
~ A
/ / / / H'4000000
H'4000FFF
Virtual address Physical address

Figure 3.58 Address Translation according to VP_MAP Tables

How to translate addresses depends on the settings of the radio buttons of the memory area gro
in the [Configuration] dialog box. The following shows how to translate addresses in each settinc
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 setting
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emulatc
translates the address according to the MMU state.

* 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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Table 3.5 Address Translation Tables

VP_MAP MMU
Within/
Radio Enabled/  Outside Enabled/  Within/Outside Table Used for
Button*  Disabled the range 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 [Memory area] group box in the [Configuration] dialog box.
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3.20 Stack Trace Function

The emulator uses the stack’s information to display the name of the calling function for a
function at which the program counter is currently pointing.

Notes: 1. This function can be used only when the load module that has the Dwarf2-type
debugging information is loaded.

2. For details on the stack trace function, refer to the online help.

* Double-click the [BP] column in theort function and set a software breakpoint.

¥ tutornialc E=]

Line | Addre== | EBP | Lakel Source -
La

59 O=0000dz _=ort vold sort(long *a)

1] {

61 long t:

b2 int 1. j. k. gap:

(%]

B4 Nz0000=0 gap = &

65 I=0000=4 while{ gap » 0 1{

1 N=0000=8 for{ k=0; k<gap: k++){

67 Qzooo0fo0 for{ isk+gap: i1<10; i=1
6a Q=0000f= for{j=i—gap; jr=k;
(%] Q=000108 if{aljlralji+gar
70 0000120 @ t = alil:

71 N=00012a al[j] = a[j+
72 0=00013e a[j+gap] =
73

74 elze

75 0000150 breal: bl
4] | vl

Figure 3.59 [Source] Window (Software Breakpoint Setting)

» Set the same program counter and stack pointer values (PC = H'0c00006c and R15 =
H’0c000c00) as were set in section 3.9, Setting Registers (again, use the [Registers] window)
Click the [Go] button.

« After the break in execution, select [Stack Trace] from the [View] menu to open the [Stack
Trace] window.
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I Stack Trace H=i E3
Eand Mame “Walue

F sort(long™) T 0x0coQolzo b
F maini ) I 0x0cO000aa +
F main( I 0x0c0000aa
F maini ) I 0x0c0000aa b
F maini) I 0x0cO000aa b
F maini) I 0x0cO000aa +
F main( I 0x0c0000aa
F maini ) I 0x0c0000aa b
F maini) I 0x0cO000aa b
F maini) I 0x0c0000aa +

Figure 3.60 [Stack Trace] Window

Figure 3.60 shows that the position of the program counter is currently at the selected line of the
sort()  function, and that theort()  function is called from themain() function.

Notes: 1. If the function is not deeply nested (lower than 10dia() function will be
displayed multiple times.
2. For details on this function, refer to the online help. The online help is opened when
the [F1] key is pressed in the [Stack Trace] window.
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3.21  Profiling Function
The profile function can measure performance for each function.

Notes: 1. Realtime operation is not possible while this function is in operation, since internal
breaks are generated during program execution. Measuring the profile itself affects th
measurements. For details, refer to section 6, SHxxxx Emulator Specifications.

2. When this function is to be used, click the [Load stack information file (SNI file)]
check box in the [Load Program] dialog box to load the stack information file.

3. Performance profile measurement is not supported for all products. On those
products for which it is supported, its characteristics differ according to the product.
For specifications for each product, refer to the section related to the trace functions i
section 6, SHxxxx EL10A Emulator Specifications, or to the online help file.

4. For details, refer to section 13 in the Hitachi Debugging Interface User's Manual.

» Select [Profile-List] from the [View] menu to open the [Profile-List] window. A different set
of data to be measured can be set for each function.

Z Profile-List

__INITSCT

Address S1ze
H' OZ000000 H'0000006C
H'QCO001FC  H'0000002C
H'OC000194 H' 00000062
H'OCO000DC  H'ODO00O0BE
H' QCO000Ds H' 00000004
H'OCO0006C H'0000006C

[on o o o o N ]

Figure 3.61 [Profile-List] Window
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» The profile function is now enabled. Place the mouse cursor on an entry in the [Profile-List]
window, click the right-hand mouse button, then select [Enable Profiler] from the pop-up

menu.

Function/Variahle Address gize

_INITSCT H'OCcOQooo LT RntnTnlnlnln el =] P

_rand H'OCO0O1Fs Wiew Source

_changse HT0c0DD15: Wiew Profile-Tree

_sort H"O0CO0000Dg : :

_ahort HTOCO000DE Wiew Profile—Chart

malin HTO0o0000 e

h IT Enable Profiler
Find.. F3
Clear Data
Output Profile Information File..

Cutput Text File..

Select Data..

Setting...

Figure 3.62 Selection of [Enable Profiler]
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Data to be measured for the selected function is now set. Select [Select Data] from the pop-L
menu by clicking with the right mouse button. The [Select Data] dialog box is displayed.

Select Data

Data 1 Iﬁll operand access count LI

Data 2 IEIapsed—time cycle LI

Cancel |

86

Figure 3.63 [Select Data] Dialog Box

Use the [Select Data] dialog box to select the data to be measured. [All operand access cour
is selected for Datal as a first item to be measured. [Elapsed-time cycle] is selected for Data
as a second item to be measured.

After the data has been selected, press the [OK] button.

Double-click the [BP] column for therhile  statement of thenain function to set a software
breakpoint.
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Line | Addre== |EFP | Lakel Source ‘I
34 int 1. min, mMax:

a5

36 Nz0000Ee for({ i=0; 1i<10; i++ ){
a7 N=000076 7 = rand():

a8 Qz00007e if(3 <« 03¢

a9 N=000082 i = —7;

40 T

41 Qz000086 ali]l = 3:

42

43 A=0000a2 sort(al;

44 Nz0000aa mnin = af[0];

45 N=0000as max = af[9]:

46 Qz0000b2 min = 0;

47 N=0000hA max = 0;

43 N=0000ba changeial:

49 O=0000z=2 min = a[9]:

&0 N=0000cz6 max = al[0]:

51 Oc0000Ca - while (1};

52 T =
7

4| I 3 ,..-'jf_:

Figure 3.64 [Source] Window (Software Break Setting)

« Set the same program counter and stack pointer values (PC = H'0c00006¢ and R15 =
H’0c000c00) as were set in section 3.9, Setting Registers (again, use the [Registers] window
Click the [Go] button.

» After the break in execution, the results of the measurements are displayed in the [Profile-Li
window.

3 Profile-List
Function/WVariable Address dize Times Data 1 Data 2
_ INIT®CT H'0cC000000 H'O000000&C 0O u} 0
_rand HTOCOO0O1FZ HTOOODODE: 10 a0 6216
change H'OCO00019a H'OO0DO0D 62 1 165 1506&
sort HTOCcOooO0DC HTOOODOODBE 1 = JO001e&
_abort HT'OCO0000DS HTOOOQoOODO4 u} a u]
_main H'O0COO0O0&C H'OO0OOO&: 1 28 10532

Figure 3.65 [Profile-List] Window
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» Figures 3.66 and 3.67 show the [Profile-Tree] and [Profile-Chart] windows, respectively.

® & Profile-Tree
Function Address
-Application
_ INTIT3CT HTOCOO00000
abort H'OCOO000DE
k*0coo00sC
_rand HTO0COO0L1FC
_change HTOCO00158
_sort HTO0Cco000De
<« |

Size Stack Hize Times
H'O000Q0éC  H'O0OO0DOOO0S 0
HTO00000004 HTOoQoooooo u]
HTOOOOO0O&C HTOOOOOO38 1
HTOOOOO00ZC HTOOOOoOooO 10
H'O00000&Z H'O0000030 1
HTOOOOOOEE  H"O0O0OOOO18 1

Data 1

u]

u]
a8
a0
165
a7

Figure 3.66 [Profile-Tree] Window

ETPmM?Pmn - _main -

main

‘ [

Figure 3.67
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[Profile-Chart] Window
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3.22 Download Function to the Flash Memory Area

The E10A emulator enables downloading to the flash memory area. This function requires &
program for writing the flash memory (hereinafter referred to as a write module), a program
for erasing the flash memory (hereinafter referred to as an erase module), and the RAM are:
for downloading and executing these modules.

Note: The write/erase module must be prepared by users.

O Interface with write/erase module and E10A emulator firmware

The write/erase module is branched from the E10A emulator firmware. To branch from
the E10A emulator firmware to the write/erase module or to return from the write/erase
module to the E10A emulator firmware, the following conditions must be observed:

» Describe all the write/erase modules with the assembly language.

« Guarantee all the general/control register values before and after calling the write/erase
module.

* Return the write/erase module to the calling source after processing.

The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.

Table 3.6 Module Interface

Module Name Argument Return Value

Write module R4(L): Write address RO(L): End code
R7(L): Verify option Normal end = O_
0 = no verify, Abn_ormal erld = other than O,
1 = verify Verify error = BT

R5(L): Access size
0x4220 = byte,
0x5720 = word,
0x4C20 = longword

R6(L): Write data

Erase module R4(L): Access size None
0x4220 = byte,
0x5720 = word,
0x4C20 = longword

Note: The (L) means the longword size.

Note: Write module:
The write data for the access size is set to the R6 register. When the access size is
word or byte, 0 is set to the upper bit of the R6 register.

89
RENESAS



0 Flash memory download method

It is required to perform necessary settings on the [Loading flash memory] page in the
[Configuration] window for downloading to the flash memory.

Configuration

r

32-bit buz width

o
T

Figure 3.68 [Loading flash memory] Page
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Table 3.7 shows the options for the [Loading flash memory] page.

Table 3.7 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

At Enable, when [File load] is selected from the [File] menu for
downloading, the write module is always called.

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is written.

At Enable, the erase module is called before calling the write module.
Enable: Erase the flash memory
Disable: Not erase the flash memory

[File name] edit box

Sets the write/erase module name. The file that has been set is
loaded to the RAM area before loading to the flash memory.
A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

Sets the TIMEOUT value at flash memory erasing. Increase the
value if erasing requires much time; the default time is three minutes.
The radix for the input value is decimal. It becomes hexadecimal by
adding H'.

[Entry point] group box

Sets the calling destination address of the write/erase module.

[All erasing module address] edit box: Inputs the calling destination
address of the erase module.

[Writing module address] edit box: Inputs the calling destination
address of the write module.

Note: Although the values that can be set are D'0 to D'65535, the TIMEOUT hours may be
extended according to the set value. Therefore, it is recommended to input the minimum
value. The value to be input must only be positive integer.

O Notes on using the flash memory download function

The following are notes on downloading to the flash memory.

* When the flash memory download is enabled, downloading other than to the flash memory
area is disabled.

« Downloading is only enabled to the flash memory area. Perform memory write or software
break only to the RAM area.

* When the flash memory erase is enabled, the [Stop] button cannot stop erasing.
« The area for the write/erase module must be MMU-disabled space.
* Only the S-type-formatted file is enabled for the write/erase module.
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0 Examples of downloading to the flash memory

The following shows examples of downloading to the flash memory manufactured by Intel
Corporation (type number: G28F640J5-150) that has been mounted on Hitachi's SH7751
CPU board (type number: HS7751STCO01H). A sample is provided in the \Fmtool folder

in the installation destination folder. Create the program for user specification according tc
this sample. The SH7751 E10A emulator must be used when the SH7751 CPU board is
used.

Table 3.8 Example of Board Specifications

ltem Contents

SDRAM address H'0C000000 to H'OFFFFFFF
Flash memory address H'01000000 to H'01FFFFFF
Bus width of flash memory 32 hits

Operating CPU internal frequency 167 MHz

environments Bus frequency 55.7 MHz

CPU internal module frequency  27.83 MHz

Endian Big endian
Flash memory SHxxxx
(32 Mbytes)
AQ-A22 | FIA bus buffer A2-A24
CEQ [« FPGA CcSso
CE1,2 —— GND Cs2
OE [ FIA bus buffer RD
WE [~ WED
0-7 _
Do-b7 FD bus buffer »| DO-D31
D8-D15|—
-1
yg e R—
D8-D15|—
16-2
D0-D7 463—.
D8-D15 |—
D0-D7 |22
D8-D15—

Figure 3.69 Flash Memory Wiring
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Table 3.9 Sample Program Specifications

Item Contents

RAM area to be used H'0C001000 to H'0C0015BF
Write module start address H'0C001100

Erase module start address H'0C001000

(i) Since the SDRAM is used, the bus controller is set.

(i) Options on the [Loading flash memory] page in the [Configuration] window are set as
follows:

Configuration

Gereral | Loading tlash memary

Loading flash memory " Dizable {* Enable
Erazing flazh memory " Di=able % Enable
Eile name |C:¥HDI_C E¥f mtool¥F mtool.mot Browse.. I
Buz width of flash memary IBE-bit buz width ;I
Flazh memory erasing time |D'3 tinLte
— Entry point
All eraging module address |H'EIGEIEI1EIEIEI
Whiting module address |H'EIGEIEI11EIEI

| Ok I Cancel | Sy I Help

Figure 3.70 [Loading flash memory] Page
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Notes: 1. When the data has already been written in the flash memory, be sure to select [Enabl
for [Erasing flash memory]. If [Disable] is selected, a verify error occurs.

2. When [Erasing flash memory] is selected, it takes about one minute.

(iii) [Load Program...] is selected from the [File] menu for downloading to the flash
memory area.
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3.23  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 provides for effective investigation of hardware and software problems by accuratel
isolating and identifying the conditions under which such problems arise.

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

4.1 HDI Windows

HDI window menu bars and the corresponding pull-down menus are listed in table 4.1. Where .
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
Menu Bar Pull-Down Menu User's Manual This Manual

File menu New Session...

Load Session...

2.6

Save Session

Save Session As...

Load Program... 3.7.1

Initialize

Exit
Edit Menu Cut

Copy

Paste
Find...
Evaluate...

olNelNeliol ol olNoliol ol ol OINO)
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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  Breakpoints O 3.11,3.17.1,4.2.4,6.55
Command Line O —
Disassembly... O —
I/O Area O —
Labels O —
Locals O 3.16
Memory... O 3.12
Performance Analysis O —
Profile-List O 3.21
Profile-tree O 3.21
Registers O 3.9
Source... O 3.7.2
Stack Trace X 3.20
Status 0] 3.10,3.17.1,4.2.9
Trace @] 427,653,657
Watch O 3.13
Run Menu Reset CPU O —
Go 0] 3.10
Reset Go O —
Go to Cursor O —
Set PC To Cursor O —
Run... O —
Step In O 3.14.1
Step Over O 3.14.3
Step Out O 3.14.2
Step... O —
Halt O —
98

RENESAS



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

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

Memory Menu Refresh

Load

Save

Verify

Test

Fill

Copy

Compare

Setup Menu Status bar

Options

Radix

Customise

Configure Platform...

Window Menu Cascade

Tile

Arrange Icons

Close All

Help Menu Index

Using Help

Search for Help on

O/ 0/000 0000000000 o0oooooo
|

About HDI
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4.2 Descriptions of Each Window

This section describes each window. Figures in 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:

Configuation |

General | Loading flash memany |

Mode -

Erulation mode I Mormal j
Step optioh IDisaI:uIes interrupts during single step e:-:e-:utiu:unj
UBC mode I EML j

bemory area & Momal ) Phesical € Witual 2510 ID'EI

AUD clock [1/8 CPU clock |

JTAG clock [4.125MH2 [~

Diriver: Change... I
| k. I Cancel | Smply | Help |

Figure 4.1 [Configuration] Dialog Box

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Description:
The [Configuration] dialog box consists of the [General] page listed in table 4.2.

Table 4.2 [Configuration] Dialog Box Page

Page Name Description
[General] Sets and displays the emulation mode conditions.
[Loading flash memory] Sets the download function for the flash memory.

Clicking the [OK] button sets the emulation conditions. If the [Cancel] button is clicked, this
dialog box is closed without setting the emulation conditions.
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(1) [General] Page ([Configuration] Dialog Box)
Function:

This page sets the emulator operation conditions, displays the device name, sets the emulation
mode, UBC mode, and memory area (only for a product that supports a device with the MMU
function), sets and displays the AUD clock (AUDCK) and JTAG clock (TCK), and selects the
driver.

Window:

Configuation |

General | Loading flash memany |

Mode -

Erulation mode I Mormal j
Step optioh IDisaI:uIes interrupts during single step e:-:e-:utiu:unj
UBC made [ =

bemory area & Momal ) Phesical € Witual 2510 ID'EI

AUD clock [1/8 CPU clock |

JTAG clock [4.125MH2 [~

Diriver: Change... I
| k. I Cancel | Smply | Help |

Figure 4.2 [General] Page ([Configuration] Dialog Box)

Note: The items and displayed contents that can be set in this window differ according to
the product. For the settings for each product, refer to the online help.
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Description:

Table 4.3 [General] Page Options

Option

Description

[Mode] combo box

Displays the device 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, etc. 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.)

[Step option] combo box

Enables or disables interrupts during step execution.

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

[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™.

[JTAG clock] combo box

Sets the JTAG 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
devices used. For details, refer to section 6.5.4, Notes on Using the JTAG Clock (TCK)
and AUD Clock (AUDCK).

3. The range of frequencies that the JTAG operates at is different according to the
devices used. For details, refer to section 6.5.4, 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 your driver zettings?
Thiz will cauze your emulatar o be reinitialized, and you

will not be able to cancel any changes vou make.
] w |

Figure 4.3 Warning Message Box

When the [Yes] button is clicked, the [EL0A Driver Details] dialog box is displayed. When the
[No] button is clicked, the display returns to the [Configuration] dialog box.

Related Command:

GO_OPTION command
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(2) [E10A Driver Details] Dialog Box Function

Function:

When the [Change] button in the [Driver] group box is clicked on the [General] page in the
[Configuration] dialog box, the [EL10A Driver Details] dialog box is displayed.

E10A Driver Details |

Driver. |E104 PC Card Driver &
—Details
Interface: IF'C Card j
Channel: |E104 PC Card Interface -]

r Configuration

Configure... |

Help ¢ Close

Figure 4.4 [E10A Driver Details] Dialog Box
Description:
Table 4.4 Options for the [E10A Driver Details] Dialog Box

Option Description

[Driver] combo box Selects the driver to connect the HDI with the emulator.
Selects [E10A PC Card Driver] to use the PCMCIA card emulator.
Selects [E10A PCI Card Driver] to use the PCI card emulator. For
details, refer to section 6.5.1, Emulator Driver Selection.

[Interface] combo box Displays the interface name of the card emulator to be connected.
Selects [PC Card] to use the PCMCIA card emulator.
Selects [PCI] to use the PCI card emulator. (If the driver is not installed,
the [PC Card] or [PCI] is not displayed.)

[Channel] combo box Displays the interface to which the board is connected.
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(3) [Loading flash memory] Page ([Configuration] Dialog Box)

Function:

Downloading to the flash memory is set on the [Loading flash memory] page.

Window:

Configuration

r

32-bit buz width

o
T

Figure 4.5 [Loading flash memory] Page ([Configuration] Dialog Box)
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Description:

Table 4.5 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

At Enable, when [File load] is selected from the [File] menu for
downloading, the write module is always called.

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is written.

At Enable, the erase module is called before calling the write module.
Enable: Erase the flash memory
Disable: Not erase the flash memory

[File name] edit box

Sets the write/erase module name. The file that has been set is
loaded to the RAM area before loading to the flash memory.
A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

Sets the TIMEOUT value at flash memory erasing. Increase the
value if erasing requires much time; the default time is three minutes.
The radix for the input value is decimal. It becomes hexadecimal by
adding H'.

[Entry point] group box

Sets the calling destination address of the write/erase module.

[All erasing module address] edit box: Inputs the calling destination
address of the erase module.

[Writing module address] edit box: Inputs the calling destination
address of the write module.

Note: Although the values that can be set are D'0 to D'65535, the TIMEOUT hours may be
extended according to the set value. Therefore, it is recommended to input the minimum
value. The value to be input must only be positive integer.

O Notes on using the flash memory download function

The following are notes on downloading to the flash memory.

* When the flash memory download is enabled, downloading other than to the flash memory
area is disabled.

« Downloading is only enabled to the flash memory area. Perform memory write or software
break only to the RAM area.

* When the flash memory erase is enabled, the [Stop] button cannot stop erasing.
e The entry area for the user module must be MMU-disabled space.
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4.2.2 [Breakpoints] Window
Function:

This window lists all break conditions that have been set.

Window:

Ereskpaints
Enabkle |File/Line Type

] sort.c/27  |upu] E Ercak condition 1
] sort.c/24 00000048 Ereak condition 2

Figure 4.6 [Breakpoints] Window
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Description:

The [Breakpoints] window displays breakpoint setting information. The items listed in the

following tables are displayed.
Table 4.6 [Breakpoints] Window Display Items

ltem Description

[Enable] Displays whether the break condition is enabled or disabled.
BREAKPOINT: @

Break Condition: O (If the address is the same as the one that has been set to the

BREAKPOINT, the mark is ®.)

[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, nothing is displayed.

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

[Type] Displays the break condition type as follows:

Break Point: Software breakpoint (Virtual or physical address is determined
according to the MMU state at setting.)

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

Break Point Physical Space: Software breakpoint (Physical address.)

Break Condition 1 to Break Condition 3: Hardware break condition

Note: Only "Break Point" is displayed in the [Type] item when the device does not support the
MMU.
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The pop-up menu, which is opened by clicking the right mouse button, can be used to set, chang
and clear breakpoints, and to enable or disable break conditions. The pop-up menu functions ar
described in the following table.

Table 4.7 [Breakpoints] Window Pop-up Menu Operation

Menu Name Description

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

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

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

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

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

[Del Alll Clears all break conditions.

[Go to Source]

Jumps to the address which sets the break in the [Source] window.

110

RENESAS



4.2.3 [Break] Dialog Box

Function:

This dialog box displays the break condition settings.

Window:

Break

Faint | Condition I

Brealk: paint

ad. [ Esm | B

AEsea |

o ]

Caricel | Ao

Help

Figure 4.7 [Break] Dialog Box
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Description:
The [Break] dialog box consists of the pages listed in table 4.8.

Table 4.8 [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 (or [Close] button in some emulator products) will close this dialog box.
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(1) [Point] Page ([Break] Dialog Box)
Function:

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

Window:

Break Ed |
Faint I Condition I

Break point
HOO000058 — Physical Space

sl | Ese | Bt || Reetal |
k. I Cancel | Bpply | Help |

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

Table 4.9 [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 settings. These conditions can also be set or cleared ir
this page.

Window:

Break Ed |

Foint  Condition |

Break Condition

Edt. | Beset | Resetay |

k. I Cancel | BApply | Help |

Figure 4.9 [Condition] Page ([Break] Dialog Box)

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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Description:
Table 4.10 [Condition] Page Options

Option Description

[Break Condition] list Displays the Break Condition settings.
box 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)

[Edit...] button Changes the Break Condition settings selected in the [Break Condition]

list box. Clicking this button displays the [Break Condition] dialog boxes.
[Reset] button Clears the Break Condition settings selected in the [Break Condition] list
box.
[Reset All] button Clears all Break Condition settings in the [Break Condition] list box.

Related Commands:

BREAKCONDITION_CLEAR command
BREAKCONDITION_DISPLAY command
BREAKCONDITION_ENABLE command
BREAKCONDITION_SET command

116
RENESAS



4.2.4 [Break Point] Dialog Box
Function:
This dialog box sets software breakpoints.

Window:

Break Point |
Address |

— Addresz
Walue IH'58

& Naomal

" Physical Space

" Witual Space 400 I

()% I Cancel | 1] | Help

Figure 4.10 [Break Point] Dialog Box

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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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:

Table 4.11 [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 (0 to 255) when the breakpoint address is in
the virtual area. Nothing is set as default.*

Note: These options are not supported in a device in which the MMU is not built-in.

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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4.2.5 [Break Condition] Dialog Box
Function:
This dialog box sets hardware break conditions.

Window:

Break Condition 1 E3 |

Address | Data | ASID | Bus State | Count |

—Addresz

[~ Don't Care
& Address
= Only program fetched address
i Only program fetched address after
" -Buz address
= Y-Bug address

Address |H'451

& Monusermazk  © User mask

Esk I

k. I Cancel | )] | Help

Figure 4.11 [Break Condition] Dialog Box

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Description:

The [Break Condition] dialog box consists of multiple pages. A condition to halt the program can
be set in each page.

Contents to be set by each page are described in section 4.2.6, [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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4.2.6 [Break Condition] Dialog Box Pages
Function:

The [Break Condition] dialog box pages allow a number of hardware break conditions to be set.
Some functions may not be supported by some types of emulators. The setting conditions may
differ from the dialog box name in table 4.12. For details, refer to section 6.5.2, Break Conditior
Functions.

Table 4.12 Setting Conditions in [Break Condition] Dialog Boxes

Type
LDTLB
Instruction
Break and
Bus State and Internal 1/0
Address Bus Data Bus Read/Write Count Access Break
Dialog Box Condition Condition Conditions Condition Conditions
[Break Condition 1] O O O O X
dialog box
[Break Condition 2] O X O X X
dialog box
[Break Condition 3] X X X 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.
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Table 4.13 shows all the [Break Condition] dialog box pages.

Table 4.13 [Break Condition] Dialog Box Pages

Page Name Function

[Address] Sets the address conditions of Break Condition 1 and Break Condition 2.
(Address condition is not displayed in the [Break Condition 3] dialog box
page.)

[Data] Sets the data conditions of Break Condition 1. (Data condition is not
displayed in the [Break Condition 2] and [Break Condition 3] dialog box
pages.)

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

(ASID condition is not displayed in the [Break Condition 3] dialog box page.)

[Bus State]

Sets the bus state conditions and read/write cycle conditions of Break
Condition 1 and Break Condition 2. (Bus state condition is not displayed in
the [Break Condition 3] dialog box page.)

[Count]

Sets the satisfaction count conditions of Break Condition 1. (Count condition
is not displayed in the [Break Condition 2] and [Break Condition 3] dialog box
pages.)

[General]

Sets the conditions of Break Condition 3. (Data condition is not displayed in
the [Break Condition 1] and [Break Condition 2] dialog box pages.)

Note: This function differs according to the product. For the specifications of each
product, refer to section 6.5.2, Break Condition Functions, or to the online help.
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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 | 43I0 | Bus State | Count |

—Addresz

[ Don't Cae
+ Address
= Qnly program fetched address
i Only program fetched address after
" ¥-Bus address
¢ Y-Buz addiess

Address |H'451

& Monusermask O User mask

ask I

k. I Cancel | 1] | Help |

Figure 4.12 [Address] Page ([Break Condition 1] Dialog Box)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Description:

Table 4.14 [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.

[Only program fetched
address] radio button

Sets a break before prefetched address execution as break
conditions.

[Only program fetched
address after] radio button

Sets a break after prefetched address execution as break conditions.

[X-bus address] radio
button

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

[Y-bus address] radio
button

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

[Address] edit box

Sets the address bus value with a number or a symbol.

[Non user mask] radio
button

Sets no mask conditions.

[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 dependin
on the radio button selected.

Table 4.15 Address Options

Option

Description

[Address] radio button,

All pages can be selected and masks can be set.

[X-Bus address] radio button, and

[Y-Bus address] radio button

[Only program fetched address] radio

button

The [Address] and [ASID] pages can be set; however,
no mask can be set.

[Only program fetched address after] radio The [Address] and [ASID] pages can be set.

button

Note: This function differs according to the product. For the specifications of each
product, refer to section 6.5.2, Break Condition Functions, or to the online help.
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(2) [Data] Page ([Break Condition] Dialog Box)
Function:
This page sets the data bus conditions.

Window:

Break Condition 1 Ed |

Addrezs  Data |.-’-'-.SID I Bus Statel Count I

—Data
[ Don't Care

Value [H'12000000

= Byte © wore ™ Long £ %-Bus data 7 -Bus data

£ User mazk

k. I Cancel | Ay | Help |

Figure 4.13 [Data] Page ([Break Condition 1] Dialog Box)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Description:

Table 4.16 [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] radio button

Sets X-bus data access cycles.

[Y-bus data] radio button

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

This page sets the ASID conditions.

Window:
Break Condition 1 Ed |
.ﬂ.ddressl Data  ASID | Bus Statel Count I
ASID
k. I Cancel | SEpl | Help |
Figure 4.14 [ASID] Page ([Break Condition] Dialog Box)
Description:

Table 4.17 [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 O.

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

Note: These options are not supported in a device in which the MMU is not built-in.
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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 Ed |
.ﬁ.ddressl Diata I AS5ID Bus State |Eu:uunt I

—Buz State

Lo |

" Data
= D

—Readwite
= Readwiite

" wiite

k. I Cancel | Spply | Help |

Figure 4.15 [Bus State] Page ([Break Condition] Dialog Box)

Note: The items that can be set in this window differ according to the product. For the
settings for each product, refer to the online help.
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Description:
Table 4.18 [Bus State] Page Options

Group Box Option Description

[Bus State] group  [All] radio button Sets the bus state conditions as break conditions.
box

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

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

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

[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 1.

Window:

Break Condition 1 Ed |

.ﬁ.ddressl Crata I ASID I Bus State  Count |

nurmbers 01

k. I Cancel | Spply | Help |

Figure 4.16 [Count] Page ([Break Condition] Dialog Box)

Table 4.19 [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.

Note: Some products are not supported by this function. For the specifications of each
product, refer to the online help.
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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 Ed |

General |

LOTLE
& Daon't care

™ Stop after executing LOTLE instruction

1/a

= Dan't care

¥ Stop on accessing internal | A0 ares

k. I Cancel | SEpl | Help |

Figure 4.17 [General] Page ([Break Condition] Dialog Box)
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Description:

Table 4.20 [General] Page Options

Group Box Option Description

[LDTLB] group box [Don’t Care] radio  Does not set break conditions when the LDTLB instruction
button is executed.
[Stop after Sets the LDTLB instruction execution as break conditions.

executing LDTLB
instruction] radio

button
[DMA] radio button Sets the DMA cycle as break conditions.

[I/0O] group box [Don’'t Care] radio  Does not set break conditions when the internal 1/O area is
button accessed.

[Stop on accessing Sets the internal 1/0O area access as break conditions.
internal I/O area]
radio button

[Write] radio button Sets only write cycle as break conditions.

Note: Some products are not supported by this function. For the specifications of each
product, refer to the online help.
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4.2.7 [Trace] Window
Function:

This window displays the trace buffer contents.

Window:

No IF |TY¥FE |ADDRE/DATA |MNEMONIC |OPERAND Source

BN -0 "0 ERANCH 00000188 EF BH'O0162:8

-000014 DESTIN 00000162 MOV, L @R15, R1 al[i] = tmp[? - 1];
-000013 -D"0 BRANCH 00000188 EF @H'016Z: 8

-00ao01z DESTIN 000001682 MOV, L Br15,R1 ali] = twmp[? - 1];
-000011 -D'0 BRANCH 00000188 EF BH'O0162:8

-0oooio CESTIN 00000162 MOV. L ER15,R1 ali] = tmp[? - 1];
-0o00o00% -opt0 BRANCH OOO0O128 EF @H'016Z: 8

-000008 DESTIN 00000162 MOV, L @R15, R1 ali] = tmp[9 - il;
-Qooo0Y -Dt0 BRANCH 00000188 EF @EH'016Z2: 8

-00000é& CESTIN 00000162 MOV, L ER15,R1 ali] = twmp[? - 1];
-000005 -DT0 BRANCH OOOOQO128 EF AHT016Z: 8

-0oooo04 DESTIN 00000162 MOV, L @R15, R1 al[i] = tmp[? - 1];
-000003 -D"0 BRANCH 00000188 EF @H'016Z: 8

-0aaoo0z DESTIN 000001682 MOV, L Br15,R1 ali] = twmp[? - 1];
-000001 -D'0 BRANCH 0000018C ETS

+000000 CDCEZTIN 00000058 MoV, L @(H"24:4, min = al[9];

K| I

Figure 4.18 [Trace] Window

Note: The types of information and the number of branch instructions differ according to
the product. For the settings for each product, refer to the online help.
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Description:
This window displays the trace buffer contents. The items listed in table 4.21 are displayed.

Table 4.21 [Trace] Window Display Items

ltem Description

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

[IP] 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/DATA] 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.

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

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

Notes:

1. In some 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 progran
address.

*k% EM L *kk

2. The [Halt] menu in the pop-up menu is active only when the [Trace] window is open
during user program execution. When the internal trace is used, realtime emulation cannc
be performed by using the [Halt] menu.

Related Command:

TRACE_DISPLAY command
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4.2.8 [Trace Acquisition] Dialog Box
Function:

This dialog box sets trace acquisition conditions. When the [Acquisition] menu is selected from
the pop-up menu, which is displayed by clicking the right mouse button in the [Trace] window,
the [Trace Acquisition] dialog box is displayed.

Table 4.22 [Trace Acquisition] Dialog Box Page Options

Page Name Description

[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:

] .-'-.-::-:|ui-_=.i+.i-:-r|

Trace mode

Trace type:  AD trace

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

ALUD mode: %) Trace continue £ Trace stop

AUD trace display range:
Start pointer ID'81 9

End pointer I Lo

IR I Cance| | I ot e | Help |

Figure 4.19 [Trace mode] Page ([Trace Acquisition] Dialog Box)

Note: This function differs according to the product. For the specifications of each

product, refer to the section related to the trace functions in section 6, SHxxxx E10A

Emulator Specifications, or to the online help.
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Description:

Table 4.23 [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
output, the information is stopped and the next trace information
is output. The user program can be executed in realtime, but
some trace information will not be output. By default, this box is
checked.

[Non realtime trace] radio button

When the next branch occurs while the trace information is being
output, the CPU stops operations until the information is output.
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 emulator, -D'8191
to D'0 can be set to the trace pointer. In the PCI card emulator,
—D’32767 to D'0 can be set.

Related Command:

AUD_MODE command
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4.2.9 [System Status] Window
Function:

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

Window:
= ol _Tolx]|
[tem Status
ggﬂnected to: SHxeoo ET0A Emulator (ET104 PCI Card Driverd)
Run status Break
Cause of last break BREAK POINT
Eun time count Oh:Omin:0s:16ms
Emulation mode Hormal
Big endian
AUD Exist
<« | »
Session j Platform 4 Memary 4 Events

Figure 4.20 [System Status] Window

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

138
RENESAS



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

Table 4.24 [System Status] Window Display Items

Page ltem

Description

[Session] Target System

Always displays Connected.

Session Name

Displays the session file name.

Program Name

Displays the load module file name.

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

RUNNING: Being executed
Break: Stopped

Cause of last break

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

Run time count

Displays the program execution time. The display format
is h: hours, min: minutes, s: seconds, and ms:
milliseconds. In this example, Oh:0min:0s:16ms is
displayed.

Emulator mode

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

Big Endian/Little

Displays the endian state (Big Endian or Little Endian).

Endian In this example, Big Endian is displayed.
AUD Displays whether the AUD function can be used. This
item is displayed by the emulator with the AUD function.
[Memory] Loaded Memory Displays the loaded area of the load module.
Areas
[Events] Resources Displays the usage states of BREAKPOINT and Break

Condition.
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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 description:
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.

51.2 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 charac
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 ¢
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.

514 Related ltems

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 emulator 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 that have been set.
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 device type currently selected.

13 GO_OPTION GP Displays or sets the emulation mode during user
program execution.

14 JTAG_CLOCK JCK Displays or sets a JTAG clock (TCK) frequency.

15 MEMORYAREA_SET MAS Displays or 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 STEP_INTERRUPT Sl Displays or sets the enable or disable status of interrupts
during step execution.

20 TRACE_DISPLAY TD Displays acquired trace buffer information.

21 UBC_MODE UM  Displays or sets UBC use states.

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

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

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

25 VPMAP_SET VS Sets emulator address translation (VP_MAP) table.

Note: Support for these commands varies with the product. For the specifications of each
product, refer to the online help.
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5.2.1 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 (PCI), 60 MHz (PCMCIA)
5: 40 MHz (PCI)
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 differs according to the
devices used. For details, refer to section 6.5.4, Notes on Using the JTAG Clock
(TCK) and AUD Clock (AUDCK).

3. The AUD clock (AUDCK) value, which can be set with this command, may differ
according to emulator products. For details, refer to section 6.5.4, Notes on Using the
JTAG Clock (TCK) and AUD Clock (AUDCK).

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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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 Item:

[Configuration] dialog box
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522 AUD_MODE:AUM

Description:

Sets or displays AUD trace acquisition conditions.
Format:

aum [<option1>] [<option2>]

<option1> = 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 trace buffer memory is full, information
acquisition stops.

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

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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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

Related ltem:

[Trace Acquisition] dialog box
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5.2.3 AUD_TRACE:AUT
Description:
Displays the trace information.

Format:
aut [<option1>] [<option2>]

<option1> = 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)

Notes: 1. Inthe PCMCIA card emulator, —D’8191 to D’0 can be set to the trace pointer. In the
PCI card emulator, —D’32767 to D’0 can be set.

2. 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)
P

TYPE ADDR MNEMONIC OPERAND
-D’XXXXXX BRANCH foiaiateialt X0
DESTINATION 01000020 MOV.L R1, @R1
(a) (b) () (d) (e)

(a) Instruction pointer (sighed 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 ltem:

[Trace] dialog box
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5.2.4 BREAKCONDITION_CLEAR: BCC
Description:
Clears hardware breakpoints that have been set.

Format:

bce [<channel>]

<channel> = channel <channel_number>

Table 5.5 BREAKCONDITION_CLEAR Command Parameter

Parameter Type Description

<channel number> Numerical value Hardware break channel number

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

Examples:

To clear all hardware breakpoints:

>bcc (RET)

To clear a hardware breakpoint set at channel 2:

>bcc channel 2 (RET)
Related Items:

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

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

Examples:
To display all hardware breakpoint settings:
>bcd (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:
>bed channel 1 (RET)
Break Condition 1:Enable data 20 long

Note: The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.

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
<mode> Keyword Enables or disables hardware break settings.

Set either of the following keywords:
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 differ according to the devices used. For functions of each emulator
product, refer to section 6.5.2, Break Condition Functions.

Format:

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

<channel> = channel <channel_number>

<option> = [<addropt> | <dataopt> | <asidopt> | <r/wopt> |
<accessopt>] | [<countopt>] || [<Idtlbopt> | <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 <lIbtlb>

<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

Specifiable options change depending on the channel
number. For details, refer to section 6.5.2, Break
Condition Functions.

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 as the access condition.

x: X-Bus address bus access

y: Y-Bus address bus access

<maskdata> Character string Mask specification for desired bits in the data

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 0 to H'FF.

<riw>

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

<|dtlb>

Keyword

Set LDTLB instruction execution as a break condition
break: Breaks when the LDTLB instruction is executed.

<io>

Keyword

Set internal 1/0 access condition as a break condition.
break: Breaks when the internal I/O area is accessed.

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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Examples:
To set the following conditions for channel 1 hardware breakpoint:

<addropt> item: An address bus value of H'2000000,
<dataopt> item: DO bit of the byte access data is O,
<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 breakpoint:

<addropt> item: Sets 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 breakpoint:

<addropt> item: Sets an address bus value of H'1000000 during the program fetch cycl
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 breakpoint:

<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 breakpoint:

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

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

BCC, BCD, BCE, and TM commands
[Breakpoints] window
[Break] and [Break Condition] dialog boxes
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528 BREAKPOINT: BP

Description:

Sets software breakpoints.

Note: The function will differ according to the devices 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 keywords:
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.

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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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'1000000, 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

159
RENESAS



529 BREAKPOINT_CLEAR: BC

Description:

Clears 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 keywords:
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 cleared.

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

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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Examples:

To clear all breakpoints:
>bc (RET)

To clear all software breakpoints whose address value is H'2000000:
>bc H'1000000 (RET)

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

>bc H'1000000 space virtual (RET)
To clear the software breakpoint at virtual address H’2000000, whose ASID value is H'10:
>bc H'1000000 space virtual asid H'10 (RET)

Related Items:

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

Note: The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.

Related Items:

BP, BC, and BE commands
[Breakpoints] window
[Break] dialog box
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5.2.11 BREAKPOINT_ENABLE: BE
Description:
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 keywords:
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 keywords:
enable : Enables breakpoints.
disable : Disables breakpoints.

Examples:

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

>be H'1002 space physical enable (RET)

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

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

Notes: 1. The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
2. The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.
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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 device.

Format:

de

Table 5.13 DEVICE_TYPE Command Parameter

Parameter Type Description

None

Example:
To display the currently selected device:

>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.

Notes: 1. The sequential break function differs according to emulator products. For details, refer
to online help.
2. The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.
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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)

Note: The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.

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) frequency.

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 differs according to the devices
used. For details, refer to section 6.5.4, 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, o
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 0 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 E10A Emulator (E10A PC Card Driver)
CPU SHxXXXX

Run status Break

Cause of last break BREAK POINT
Run time count 0Oh:0min:0s:10ms

Emulator mode Normal
Big endian
AUD Exist

Note: The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.
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5.2.19 STEP_INTERRUPT: SI

Description:

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

interrupts occur and stop at the top address in the interrupt routine.
Format:

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

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

si <mode>

Table 5.20 STEP_INTERRUPT Command Parameter

Parameter Type Description

If enabled,

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

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

Example:

To enable interrupts during step execution:

si enable (RET)

To display interrupt status during step execution:

>si (RET)
Emulator step interrupt mode = ENABLE
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5.2.20 TRACE_DISPLAY: TD
Description:

Displays the acquired trace information. The information to be acquired is the branch source anc
branch destination addresses when a branch is made during the user program execution.

Format:

td

Table 5.21 TRACE_DISPLAY Command Parameter

Parameter Type Description

None

Notes:

1. In some cases, the emulator address may be acquired. In such a case, the following messac
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

2. If a TLB error occurs while acquired trace information is displayed, the following error
message will be displayed:

HDI =

TLE ERROR cccurred.
Will wou clear the EXPEYT registerwalue?

o |

Figure 5.1 TLB Error Message Dialog
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Example:

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

>td (RET)

IP TYPE ADDR MNEMONIC OPERAND

-D’XXXXXX BRANCH 01000010 JSR @RO
DESTINATION 01000020 MOV.L R1, @R1

(@) (b) (c) (d) (e)

(a) Instruction pointer (sighed 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:

TM command
[Trace] window
[Trace Acquisition] dialog box
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5.2.21 UBC_MODE:UM
Description:
Sets or displays the current UBC state.

Format:

um [<ubc_mode>]

Table 5.22 UBC_MODE Command Parameter

Parameter Type Description

<ubc_mode> Keyword Selects the UBC mode.
EML: Uses the UBC 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.

Note: The parameters for this command differ according to the product. For the
specifications of each product, refer to the online help.

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

Note: The items displayed with this command differ according to the product. For the
display specifications of each product, refer to the online help.

Related ltem:

[Configuration] dialog box

178
RENESAS



5.2.22 VPMAP_CLEAR: VC
Description:
Clears the address translation (VP_MAP) table that is set in the emulator.

Format:

v [<address>]

Table 5.23 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:
>ve (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

Note: This command is not supported in a device in which the MMU is not built-in.
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5.2.23 VPMAP_DISPLAY: VD
Description:
Displays the address translation (VP_MAP) table set in the emulator.

Format:

vd

Table 5.24 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 0101 ffff 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 las
line indicates that the VP_MAP table is valid or invalid.

Related Items:
VC, VE, and VS commands

Note: This command is not supported in a device in which the MMU is not built-in.
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5.2.24 VPMAP_ENABLE: VE
Description:
Enables or disables the setting of the address translation (VP_MAP) table in the emulator.

Format:

ve <enable>

Table 5.25 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

Note: This command is not supported in a device in which the MMU is not built-in.
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5.2.25 VPMAP_SET: VS
Description:
Sets the address translation (VP_MAP) table in the emulator.

Format:

vs <Isaddress> <leaddress> <paddress>

Table 5.26 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 page size units supported by
the MMU. 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 page size units supported by
the MMU. 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. Clear 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 rang
H'400000 to H'400FFF:

>vs H'4000 H'4fff H'400000 (RET)
Related Items:
VC, VD, and VE commands

Note: This command is not supported in a device in which the MMU is not built-in.
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Section 6 SH7760 E10A Emulator Specifications

6.1 Components of the Emulator

The SH7760 E10A emulator supports the SH7760. Table 6.1 lists the components of the
emulator.
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Table 6.1 Components of the Emulator (HS7760KCMO01H, HS7760KCIO1H,

Classi-

HS7760KCMO02H, or HS7760KCIO2H)

Quan-
fication Component Appearance tity

Remarks

Hard-
ware

Card emulator 1

7 — 24
(PCMCIA)

or

(PCI)

HS7760KCMO1H

(PCMCIA: 14-pin type):

Depth: 85.6 mm, Width: 54.0 mm,
Height: 5.0 mm, Mass: 27.0 g

HS7760KCMO02H

(PCMCIA: 36-pin type):

Depth: 85.6 mm, Width: 54.0 mm,
Height: 5.0 mm, Mass: 28.0 g

HS7760KCIO1H

(PCI: 14-pin type):

Depth: 144.0 mm,

Width: 105.0 mm, Mass: 93.0 g

HS7760KCI02H

(PCI: 36-pin type):

Depth: 122.0 mm,

Width: 96.0 mm, Mass: 90.0 g

User system interface 1
cable m

HS7760KCMO01H
(PCMCIA: 14-pin type):
Length: 80 cm, Mass: 45.0 g

HS7760KCM02H

(PCMCIA: 36-pin type):
Length: 30 cm, Mass: 55.0 g
HS7760KCIO1H

(PCI: 14-pin type):

Length: 150 cm, Mass: 86.0 g
HS7760KCI02H

(PCI: 36-pin type):

Length: 80 cm, Mass: 69.0 g

Ferrite core 1
(connected with the @

user interface cable)

Countermeasure for EMI*
(only for HS7760KCMO02H and
HS7760KCI02H)

Soft-
ware

SH7760 E10A emulator 1
setup program, @
SH7760 E10A

Emulator User’s
Manual, and

Hitachi Debugging
Interface User's Manual

HS7760KCMO1SR,
HS7760KCMO01HJ,
HS7760KCMO1HE,
HS6400DIIW5SJ, and
HS6400DIIW5SE
(provided on a CD-R)

Note:
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In the HS7760KCMO02H and HS7760KCI02H, for EMI countermeasure, use the ferrite core by

connecting the user interface cable.
When the user interface cable is connected with the emulator or user system, connect the ferrit

core in the user system as shown in figure 6.1.

Host computer (PC with PC card slot)

User system

E10A emulator

e aa
7
F /jji i S
7 zr——iLL/

—

Pa—

; \ User system connector

PC card slot Ferrite core

User interface cable

Figure 6.1 Connecting Ferrite Core
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6.2 Pin Arrangement of the Hitachi-UDI Port Connector

Figure 6.2 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/
Pin No. Signal Output* 1 SH7760 Pin No.
1 TCK Input C15
Pin1mark  Hitachi-uDI 2 [TRST*2 Input D10
port connector 3 00 Output c12
4 JASEBRK  Input/ cs
(BRKACK)*? Output
5 TMS Input C10
6 TDI Input D12
2
8pin [0 00000 odl 14pin . ;RjSET* Output B1
1pin #0 O 0 000 04 7 pin comnected
A 8t010 GND
& Top view and
12 t0 13
Pin 1 mark 14 GND*3 Output —

Notes: 1. Input to or output from the user system.
2. The slash (/) means that the signal is active-low.
3. The emulator monitors the GND signal of the user
system and detects whether or not the user system
is connected.

Figure 6.2 Pin Arrangement of the Hitachi-UDI Port Connector (14 Pins)
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Notes: 1. Handling of the TCK, TMS, TDI, /TRST, and /ASEBRK (BRKACK) pins depend
on the use conditions of the Hitachi-UDI as follows:

(a) When the user system is used by connecting the emulator, the TCK, TMS,
TDI, and /ASEBRK (BRKACK) pins must be pulled up by a resistance of
several kilo-ohms.

The /TRST pin must be pulled down by a resistance of several kilo-ohms.

(b) When an interrupt and reset are used through the Hitachi-UDI and the user
system is independently used, make the same changes as in (a).

(c) When the user system is independently used without using the emulator and
Hitachi-UDI, the /TRST pin must be grounded. The TDO pin must be
disconnected. The TCK, TMS, TDI, and /ASEBRK (BRKACK) pins must be
pulled up by a resistance of several kilo-ohms.

2. The /RESET signal in the user side is input to the B1 pin of the SH7760. Connect
this pin to the Hitachi-UDI port connector as the output from the user system.
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Figure 6.3 shows the pin arrangement of the Hitachi-UDI port connector (36 pins).

Hitachi-UDI port connector Pin Input/ Pin Input/
No. Signal Output™® Note No. Signal Output *1 Note
1 AUDCK Output 19 TMS Input
2 GND — 20 GND —
%\\ 3 AUDATAO  Output 21 TRST2  Input
4 GND — 22 GND —
e S L
7 I AL 5 AUDATAL  Output 23 TDI Input
p p
6 GND — 24 GND —
(Pin1 mark) 7 AUDATA2  Output 25 TDO Output
Edge of the board 8 GND — 26 GND —
(connected to the connector) 9 AUDATA3 Output 27 :giii?}(qz Inputioutput
©2.8%9% 2 /CDO 779t 36 10 GND — 28 GND —
| \ 11 AUDSYNC  Output 29 NC —
=
\ l/ ¢ < 12 GND — 30 GND —
Q/OOOOOOOOOOOOOOO OO | 13 NC - 31 /RESET?  Output User reset
000000000 %" T ow — 32 GND —
O00000000 £ b
# - 15 NC o 33 GND™? Output
: 35 16 GND — 34 GND —
409 1.21 17 TCK Input 35 NC E—
— 21.59 ——»| 18 GND e 36 GND —_
- 37.61 Notes: 1. Input to or output from the user system.
43.51 g 2. The slash (/) means that the signal is active-low.
[: Pattern inhibited area . )
- 3. The emulator monitors the GND signal of the user system and detects
unit: mm ) whether or not the user system is connected.
Top view

Figure 6.3 Pin Arrangement of the Hitachi-UDI Port Connector (36 Pins)

Notes: 1. Handling of the TCK, TMS, TDI, /TRST, and /ASEBRK (BRKACK) pins
depends on the use conditions of the Hitachi-UDI as follows:

(a) When the user system is used by connecting the emulator, the TCK, TMS,
TDI, and /ASEBRK (BRKACK) pins must be pulled up by a resistance of
several kilo-ohms.

The /TRST pin must be pulled down by a resistance of several kilo-ohms.

(b) When an interrupt and reset are used through the Hitachi-UDI and the user
system is independently used, make the same changes as in (a).

(c) When the user system is used independently without using the emulator and
Hitachi-UDI, the /TRST pin must be grounded. The TDO pin must be
disconnected. The TCK, TMS, TDI, and /ASEBRK (BRKACK) pins must be
pulled up by a resistance of several kilo-ohms.

2. The /RESET signal in the user side is input to the B1 pin of the SH7760. Connect
this pin to the Hitachi-UDI port connector as the output from the user system.
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6.3

The emulator is connected to the user system via the user interface cable. Figure 6.4 shows th

User System Interface Circuit

user system interface circuit of the emulator (HS7760KCMO01H).

JTAG controller (EPF6016ATC144-2)

To user system

3vee
74LVT244 % 47K
DI Y A ‘ <d TDO
3Vce 3Vcce
4.7 kQ 7aLVT244 4.7 kQ
220
TCK d AY A A P TCK
3Vce 3Vce
47k AT 47kQ
220
T™MS . AY ‘ AW P TMS
3Vce 3Vce
47kQ  TALVI244 47 kQ
220
TDO ‘ AY . Ay P TDI
3Vce
74LVT244 47KQ
220 _
TRST AY ‘ MW P TRST
3Vce
74LVT244 %
L ATk, L
URESET Y A + My < RESET
3Vce
74LVT125
BRK AY ASEBRK/BRKACK
ACK YA

Figure 6.4 User System Interface Circuit (HS7760KCMO01H)
(Model Name: HSO005KCMO3H)
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The user system interface circuits of the emulator (HS7760KCMO02H) are shown. Figures 6.5 an
6.6 show the circuits of the Hitachi-UDI pin and AUD pin, respectively.

JTAG controller (EPF6024ATC144-2)

3vcc  TO user system
; 10 kQ
TDI

. <d TDO

TCK P TCK
™S B TMS
TDO p TDI

TRST B TRST

3Vce
% 10 kQ
URESET

+ - RESET

3Vce
% 10 kQ
ASEBRKAK

* <€ ASEBRK/BRKACK

Figure 6.5 User System Interface Circuit of the Hitachi-UDI Pin (HS7760KCMO02H)
(Model Name: HSOO05KCMO04H)
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AUD logic circuit (EPF6024ATC144-2)

3Vee To user system
% 10 kQ
P> AUDATA[3:.0]

AUDATA[3:0]

3vce
% 10 kQ
4P AUDSYNC

AUDSYNC

CLKIN

AUDCK

74LVT125

3Vce
% 10 kQ
4P AUDCK

AY
OE

CLKOUT

N

Figure 6.6 User System Interface Circuit of the AUD Pin (HS7760KCMO02H)
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(Model Name: HSO005KCMO04H)
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Figure 6.7 shows the user system interface circuit of the emulator (HS7760KCI0O1H).

JTAG controller (EPF10K20RC208-3) 3Vcec o usersystem
74LVT244 47 KO
TDI Y A v -d TDO
3Vce
74LVT244 47 KO
220
TCK AY Ay ‘ B TCK
3Vce
74LVT244 47K
220
T™S AY M : P TMS
3vee
74LVT244 47 KO
220
TDO AY A ‘ p TDI
3Vce
74LVT244 47K
220 _
TRST AY AW ‘ P TRST
3Vce
74LVT244 47K
220 _
URESET Y A MWy ‘ - RESET
3Vcce
74LVT125 47O
220
BRK AY I Ay - <€ ASEBRK/BRKACK
ACK Y A
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Figure 6.7 User System Interface Circuit (HS7760KCIO1H)
(Model Name: HSO005KCIO3H)
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The user system interface circuits of the emulator (HS7760KCI02H) are shown. Figures 6.8 an
6.9 show the circuits of the Hitachi-UDI pin and AUD pin, respectively.

JTAG controller (EPF10K10AQC208-3) To user system
74LVT244
22Q
TCK A Y MWy P TCK
74LVT244 20
TRST A, TRST
TRST A Y v W | TRST
3Vee
A Y
4.7 kQ
URESET Y A } WYY @ RESET
— 220
74LVT244
TDO A Y
220
Wy > TDI
3vee
2o 4.7 kQ
Wy <€ 100
74LVT244
A Y
74LVT244
220
™S A Y ye P TMS
3Vce
74LVT125 17 KO
220
BRK ALY T MWy | ASEBRK/BRKACK
ACK Y A

Figure 6.8 User System Interface Circuit of the Hitachi-UDI Pin (HS7760KCI02H)
(Model Name: HSO005KCI04H)
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AUD logic circuit (EPF6024AQC208-2) To user system

3Vce
74LVT125 e 47KO
AUDCK ALY @ p| AUDCK
3vee
74LVT244 iter 47k
AUDI Y A a b -4 AUDSYNC
74LVT125
AUDO ALY
3Vce
74LVT244 Citer 47K
AUDATA_I[3:0] Y A T a_ b | AUDATA[3:0]
74LVT125
AUDATA_OJ[3:0] ALY

Figure 6.9 User System Interface Circuit of the AUD Pin (HS7760KCIO2H)
(Model Name: HSO005KCI04H)
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6.4 Differences between the SH7760 and the Emulator

1. When the emulator system is initiated, it initializes the general registers and part of the contr
registers as shown in table 6.2.

Table 6.2 Register Initial Values at Emulator Power-On

Register Emulator at Power-on
RO_BANKO to R7_BANKO H'00000000
RO_BANK1 to R7_BANK1 H'00000000
PC H'A0000000
SR H'700000F0
GBR H'00000000
VBR H'00000000
MACH H'00000000
MACL H'00000000
PR H'00000000
DBR H'00000000
SGR H'00000000
SPC H'00000000
SSR H'000000F0
FPUL H'00000000
FPSCR H'00040001
FRO to FR15 H'00000000
XFO to XF15 H'00000000

2. The emulator uses the Hitachi-UDI; do not access the Hitachi-UDI registers by the user
program.
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3. Low-Power Modes (Sleep, Standby, and Module Standby)
For low-power consumption, the SH7760 has sleep, standby, and module standby modes.
The sleep and standby modes are switched using the SLEEP instruction. When the emulator
used, the sleep and standby modes can be cleared by either normal clearing or with the [Stor
button. Note that, however, if a command has been entered in standby mode or module
standby mode, the TIMEOUT error is displayed.
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.
3. If the state transits to the hardware standby mode, a TIMEOUT error occurs.
4. When the SLEEP instruction is executed by STEP-type commands, set [Rate] to
6 to use [Step...] from the [Run] menu. If [Rate] is 5 or less, a Communication
timeout error occurs.

4. RESET Signals (/RESET and /MRESET)
The SH7760 RESET signals (/RESET and /MRESET) are only valid during emulation started
with clicking the GO or STEP-type button. If these signals are input from the user system in
command input wait state, they are not sent to the SH7760.

Note: Do not break the user program when the /RESET, /IMRESET, /BREQ, and /RDY
signals are being low. A TIMEOUT error will occur. If the /BREQ and /RDY
signals are fixed to low during break, a TIMEOUT error will occur at memory

access.

5. Direct Memory Access Controller (DMAC)
The DMAC operates even in the command wait state. When a data transfer request is
generated, the DMAC executes DMA transfer.

6. Internal I/O Registers
In the emulator, the internal 1/O registers can be accessed from the [I/O Registers] window.
However, pay attention when accessing the SDMR register of the bus-state controller. Before
accessing the SDMR register, specify addresses to be accessed in the 1/O-register definition
file (SH7760.10) and then activate the HDI. For details on I/O-register definition files, refer to
the Hitachi Debugging Interface User's Manual.

Note: As default, SDMR2 and SDMR3 are specified in the I/O-register definition file as the
area-2 SDMR register and area-3 SDMR register, respectively.

7. Memory Access during Emulation
When a memory is accessed from the memory window, etc. during user program execution,
the user program is resumed after it has stopped in the E10A emulator to access the memory
Therefore, realtime emulation cannot be performed.
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10.

11.

The stopping time of the user program is as follows:
Environment:
Host computer: 1 GHz (Pentilimhl)
OS: Window%98
SH7760: 200 MHz (CPU clock)
JTAG clock: 16.5 MHz
When a one-byte memory is read from the command-line window, the stopping time will be
about 8 ms.

Interrupt

When the NMIB bit in the ICR register is 1, the NMI interrupt is accepted during break and
the program is executed from the NMI interrupt vector. If the program cannot return normall
from the NMI interrupt routine or the value in the general-purpose register is not guaranteed,
Communication timeout error will occur.

Memory Access during User Program Break

The emulator can download the program for the flash memory area. Other memory write
operations are enabled for the RAM area. Therefore, an operation such as memory write,
BREAKPOINT, or user program download should be set only for the RAM area. When the
memory area can be written by the MMU, do not perform memory write, BREAKPOINT, or
downloading.

Cache Operation during User Program Break

When cache is enabled, the emulator accesses the memory by the following methods:
O At memory write: Writes through the cache, then writes to the memory.

O At memory read: Does not change the cache write mode that has been set.

Therefore, when memory read or write is performed during user program break, the cache
state will be changed.

Session files

There are three kinds of session files: HDI session files (*.hds), target session files (*.hdt), au
watch session files (*.hdw). For details on HDI session files and watch session files, refer to
the Hitachi Debugging Interface User's Manual attached with the CD-R. The following
information will be saved as target session file information of the emulator:

[Break point] dialog box

[Break Condition] dialog box

[Trace Acquisition] dialog box

[Configuration] dialog box (except for Jtag Clock)

[Profile Select Data] dialog box
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12. The AUD pin is multiplexed. When the AUD trace function is used, set the pin function
controller, etc. as follows:

Register Name Address Set Value

PACR H’FE400000 H’0000 (initial value)
PKCR H'FE400024 H’0000 (initial value)
IPSELR H’FE400034 Set bits 12 and 13 to 1.

If the above settings have not been performed, the AUD trace cannot be acquired.

6.5 Specific Functions for the SH7760 E10A Emulator

The SH7760 E10A emulator includes the following useful functions. For details, refer to section

6.5.7, SH7760 E10A Emulator Useful Functions.

» Performance measurement function

Measures several performances, such as the cache-miss count.
» Interrupt enable function during user program break

Accepts interrupts during user program breaks.
» CPU status acquisition function

Monitors SH7760 statuses during user program execution.

Note: Since the AUD trace function of the SH7760 E10A emulator is extended, the option

setting window or command-line syntax differs. For details, refer to online help, section
6.5.5, Trace Functions, or section 7, Specific Commands of the SH7760 E10A Emulator.

6.5.1 Emulator Driver Selection
Table 6.3 shows drivers which are selected in the [EL0A Driver Details] dialog box.

Table 6.3 Type Number and Driver

Type Number Driver

HS7760KCMO01H E10A PC Card Driver 3
HS7760KCI01H E10A PCI Card Driver 3
HS7760KCMO02H E10A PC Card Driver 4
HS7760KCI02H E10A PCI Card Driver 4
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6.5.2 Break Condition Functions

Break Conditions: In the SH7760 E10A emulator, seven types of conditions can be set (Break
Condition 1,2,3,4,5,6,7). Break Condition 6,7 uses the user break controller (UBC). Table 6.4
lists these conditions of Break Condition.

Table 6.4 Types of Break Conditions

Break Condition Type

Description

Address bus condition (Address)

Breaks when the SH7760 address bus value or the program
counter value matches the specified value.

Data bus condition (Data)

Breaks when the SH7760 data bus value matches the
specified value. Byte, word, or longword can be specified as
the access data size.

ASID condition (ASID)

Breaks when the SH7760 ASID value matches the specified
condition.

Bus state condition
(Bus State)

There are two bus state condition settings:
Read/write condition: Breaks at the read or write cycle.

Bus state condition: Breaks when the operating state in an
SH7760 bus cycle matches the specified condition.

LDTLB instruction break condition

Breaks when the SH7760 executes the LDTLB instruction.

Internal 1/0 break condition

Breaks when the SH7760 accesses the internal I/0.

Note: For details on window function and command-line syntax, refer to the online help

function.

Table 6.5 lists the combinations of conditions that can be set under Break Condition 1,2,3,4,5,6.
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Table 6.5 Dialog Boxes for Setting Break Condition

Dialog Box

[Break Condition 1,6] [Break Condition 2,3, [Break Condition 5]

Dialog Box 4,7] Dialog Box Dialog Box
Address bus condition @] O X
(Address)
Data bus condition O X X
(Data)
ASID condition (ASID) O O X
Read/write O O X
specification
Data access @] O X
Before/after execution O O X
Sequential break @] O X
LDTLB instruction X X O
break
Internal /O break X X O

Note: O: Can be set in the dialog box.
X: Cannot be set in the dialog box.
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The SH7760 E10A emulator has sequential break functions. Table 6.6 lists the sequential brea
conditions.

Table 6.6 Sequential Break Conditions

No.

Break Condition Description

1

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

Sequential break condition 3-2-1 Program is halted when Break Condition 3, Break
Condition 2, and Break Condition 1 are satisfied in
that order. Break Condition 3,2,1 should be set.

Sequential break condition 4-3-2-1  Program is halted when Break Condition 4, Break
Condition 3, Break Condition 2, and Break Condition
1 are satisfied in that order. Break Condition 4,3,2,1
should be set.

Sequential break condition 7-6 Program is halted when Break Condition 7 and
Break Condition 6 are satisfied in that order. Break
Condition 7,6 should be set.

Note: Sequential breaks can be specified by the [Configuration] dialog box.

Numbers 1 to 3 in table 6.6 can be set in the [Emulation_mode] list box in the
[Configuration] dialog box or with the Go_option command. For details on command-line
syntax, refer to the online help function.

Number 4 can be set in the [UBC_mode] list box in the [Configuration] dialog box or with
the UBC_mode command. For details on command-line syntax, refer to the online help
function.

Notes on Setting the [Break Condition] Dialog Box and BREAKCONDITION_SET
Command:

1.

When [Go to cursor], [Step In], [Step Over], or [Step Out] is selected, the settings of Break
Condition 3 are disabled.

Break Condition 3 is disabled when an instruction to which a BREAKPOINT has been set is
executed. Accordingly, do not set a BREAKPOINT to an instruction which satisfies Break
Condition 3.

When a Break Condition is satisfied, emulation may stop after two or more instructions have
been executed.

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; executiol
stops before the branch destination instruction.

Break Condition 6,7 uses the UBC. When the UBC is used in the user program, change the
UBC setting for users by using the [UBC_mode] list box in the [Configuration] dialog box or
the UBC_mode command.
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6. Break Condition 1,4 is used as the measurement range in the performance measurement
function when (P) is added as shown in figure 6.10. For setting the performance measureme
function, refer to section 6.5.7, SH7760 E10A Emulator Useful Functions. This applies when
the Break Condition is displayed with the BREAKCONDITION_DISPLAY command in the
command-line function. In this case, a break does not occur when Break Condition 1,4 is
satisfied.

Point  Condition

Break condition

F EraRle i)

2

3 Empty

4 Enable(P}
5 Empty

G Empty

T Empty

Edit. | Beset | Resetal |

0K | Cancel | Ulpkated ) | Help

Figure 6.10 [Condition] Page

6.5.3 Notes on Setting the [Breakpoint] Dialog Box

1. When an odd address is set, the next lowest even address is used.

2. A BREAKPOINT is accomplished by replacing instructions of the specified address.
Accordingly, it can be set only to the internal RAM area. However, a BREAKPOINT cannot
be set to the following addresses:

» An address whose memory content is H'003B

* An area other than the internal RAM

» An instruction in which Break Condition 3 is satisfied
« A slot instruction of a delayed branch instruction

In addition, do not perform memaory write, BREAKPOINT, or download even if the memory
space can only be written by the MMU.
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3. During step execution, a BREAKPOINT is disabled.

4. Conditions set at Break Condition 3 are disabled when an instruction to which a
BREAKPOINT has been set is executed. Do not set a BREAKPOINT to an instruction in
which Break Condition 3 is satisfied.

5. When execution resumes from the address where a BREAKPOINT is specified, single-step
execution is performed at the address before execution resumes. Therefore, realtime opera
cannot be performed.

6. When a BREAKPOINT is set to the slot instruction of a delayed branch instruction, the PC
value becomes an illegal value. Accordingly, do not set a BREAKPOINT to the slot
instruction of a delayed branch instruction.

7. When the [Normal] option is selected in the [Memory area] group box in the [General] page
the [Configuration] dialog, a BREAKPOINT is set to a physical address or a virtual address
according to the SH7760 MMU status during command input when the VPMAP_SET
command setting is disabled. The ASID value of the SH7760 PTEH register during commar
input is used. When VPMAP_SET command setting is enabled, a BREAKPOINT is set to a
physical address into which address translation is made according to the VP_MAP table.
However, for addresses out of the range of the VP_MAP table, the address to which a
BREAKPOINT is set depends on the SH7760 MMU status during command input. Even
when the VP_MAP table is modified after BREAKPOINT setting, the address translated at
BREAKPOINT setting is valid.

8. When the [Physical] option is selected in the [Memory area] group box in the [General] page
of the [Configuration] dialog box, a BREAKPOINT is set to a physical address. A
BREAKPOINT is set after disabling the SH7760 MMU during program execution. After
setting, the MMU is returned to the original state. When a break occurs at the corresponding
virtual address, the cause of termination displayed in the status bar and the [System Status]
window is ILLEGAL INSTRUCTION, not BREAKPOINT.

9. When the [Virtual] option is selected in the [Memory area] group box in the [General] page o
the [Configuration] dialog box, a BREAKPOINT is set to a virtual address. A BREAKPOINT
is set after enabling the SH7760 MMU during program execution. After setting, the MMU is
returned to the original state. When an ASID value is specified, the BREAKPOINT is set to
the virtual address corresponding to the ASID value. The emulator sets the BREAKPOINT
after rewriting the ASID value to the specified value, and returns the ASID value to its origine
value after setting. When no ASID value is specified, the BREAKPOINT is set to a virtual
address corresponding to the ASID value at command input.

10. If a TLB error occurs during virtual address setting, the following message box will be
displayed.
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HDI K|

& TLE ERROR EXFPEYT=00000040

Figure 6.11 Message Box for Clearing a TLB Error

If a program is executed again without clearing the BREAKPOINT set at the address in which
the TLB error occurs, a TLB error will occur again. Accordingly, clear the BREAKPOINT
before execution.

11. An address (physical address) to which a BREAKPOINT is set is determined when the
BREAKPOINT is set. Accordingly, even if the VP_MAP table is modified after
BREAKPOINT setting, the BREAKPOINT address remains unchanged. When a
BREAKPOINT is satisfied with the modified address in the VP_MAP table, the cause of
termination displayed in the status bar and the [System Status] window is ILLEGAL
INSTRUCTION, not BREAKPOINT.

12. When a BREAKPOINT is set to the cacheable area, the cache block containing the
BREAKPOINT address is filled immediately before and after user program execution.

13. While a BREAKPOINT is set, the contents of the instruction cache are disabled at execution
completion.

6.5.4 Notes on Using the JTAG Clock (TCK) and AUD Clock (AUDCK)

The JTAG clock (TCK) and AUD clock (AUDCK), which can be set in the [Configuration] dialog
box, have notes as follows.

Set the JTAG clock (TCK) frequency to less than the frequency of the SH7760 peripheral module
clock (CKP).

The AUD clock (AUDCK) frequency operates up to 50 MHz. Do not set the frequency to more
than 50 MHz.
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6.5.5 Trace Functions

The SH7760 E10A emulator supports the trace functions listed in table 6.7.

Table 6.7 Trace Functions

Function Internal Trace AUD Trace
Branch trace Supported (eight branches) Supported
(32 branches for continuous
trace)
Internal 1/0 access trace Supported (non realtime) Not supported
LDTLB instruction execution trace  Supported (non realtime) Not supported
Range memory access trace Not supported Supported
Software trace Not supported Supported

Table 6.8 shows the type numbers that the AUD function can be used.

Table 6.8 Type Number and AUD Function

Type Number

AUD Function

HS7760KCMO01H, HS7760KCIO01H

Not supported

HS7760KCMO02H, HS7760KCI02H

Supported

AUD Trace Functions: This function is operational when the AUD pin is connected to the

emulator. Table 6.9 shows the AUD trace acquisition mode that can be set in each trace functic

Table 6.9 AUD Trace Acquisition Mode

Type

Mode

Description

Continuous
trace occurs

Realtime trace

When the next branch occurs while the trace information is
being output, the output of the information is stopped and
the next trace information is output. The user program can
be executed in realtime, but some trace information may be
lost.

Non realtime
trace

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

Trace buffer
full

Trace continue

This function overwrites the oldest trace information to store
the latest trace information.

Trace stop

After the trace buffer becomes full, the trace information is
no longer acquired. (The user program is continuously
executed.)
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To set the AUD trace acquisition mode, click the [Trace] window with the right mouse button and
select [Acquisition] from the pop-up menu to display the [Trace Acquisition] window. The AUD
trace acquisition mode can be set in the [AUD model] or [AUD mode2] group box in the [Trace
mode] page of the [Trace acquisition] window.

Trace Scquisition

Trace mods I'I.I'I.I'inu:h:uw trace |

— Trace tvpe

" Internal trace

—&UD function

[¥ Branch trace
Window trace: | ¥ Channel & ¥ Channel B |
¥ Software trace
—AUD mode
| AUD model ¥ Praltime trace Mon realtime trace |
| AUD mode? % Trace continue § Trace stop |

AUD trace dizplay
Start pointer |D'B'I i

End pointer |D'EI

oK | Cancel | Uprtated i | Help

Figure 6.12 [Trace mode] Page

When the AUD trace function is used, select the [AUD function] radio button in the [Trace type]
group box of the [Trace mode] page.
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(a) Branch Trace Function
The branch source and destination addresses and their source lines are displayed.

Branch trace can be acquired by selecting the [Branch trace] check box in the [AUD function
group box of the [Trace mode] page. See figure 6.12, [Trace mode] Page.

(b) Window Trace Function
Memory access in the specified range can be acquired by trace.

Two memory ranges can be specified for channels A or B. The read, write, or read/write cyc
can be selected as the bus cycle for trace acquisition.

[Setting Method]

(i) Select the [Channel A] and [Channel B] check boxes in the [AUD function] group
box of the [Trace mode] page. Each channel will become valid.

(i) Open the [Window trace] page and specify the bus cycle and memory range that are to b
set for each channel.

Trace Scquizition

Trace mode Window trace

—Channel &
Fiead /i ite " Bead o+ Miitel O Fead irite

Err

Start address IH'EI

End address |H'EI

—Channel B
Read/MWirite ~ Fead " WWrite (% Read/Wirite
Start address IH'EI
End addre== |H'EI
Ok | Canoel | Upsstersy |

RENESAS

Figure 6.13 [Window trace] Page

207




(c) Software Trace Function

When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace. Describe the Trace(x) function (x is a variable name) 1
be compiled and linked beforehand. For details, refer to the SHC manual.

When the load module is loaded on the emulator and a valid software trace function is
executed, the PC value that has executed the Trace(x) function, the general register value for
and the source lines are displayed.

To activate the software trace function, select the [Software trace] check box in the [AUD
function] group box of the [Trace mode] page.

AUD Trace Display: Figure 6.14 shows an example of the AUD trace display.

E£ Trace - 3202 records {no filter) E!Iﬂm
No. IF TYFPE ADDE DATA MNEMONTIC QOFPERAND SJource -
-0000Z3 -DT00Z0 BRANCH 1000010Z% +*+++*+++ FERA @H"10000000: 12

-0000Z2 DEITINATION 10000000 #****++++ DATA

-0000Z1 -DT001% & TRACE 10000000 10001000 DATA

-0000zZ0 -DT0018 S TRACE 10000004 11223344 DATA

-00001% -DT0017 MEMORY 10001010 430FEAQE

-000018 D4A4EZ 60

-000017 -DT0016 §_TRACE 10000014 000055664 DATA

-00001é -DT0015 MEMORY 10001010 430FEAOE

-000015 D464EZ 60

-000014 -DT0014 & TRACE 10000024 00000077 DATA

-000013 -DpT0013 MEMORY 10001000 11223344

-000012 -DTO0012 S TRACE 10000034 10001010 DATA

-000011 -D70011 MEMORY 10001000 11223344

-000010 -DT0010 & TRACE 10000044 OOOOF&EFD  DATA

—-0oooo% -pTO000% MEMORY 10001000 ****5566

-000008 -DT0008 & _TRACE 10000054 OOOOFEFD  DATA

—-oooooy? -pTO0007  MEMORY 10001000 ****5566

-00000& -DT0006 & TRACE 10000064 OOOOFEFD  DATA

—-000oo0s -pT0005 MEMORY 10001000 **+*=***737

-000004 -DT0004 S TRACE 10000074 OOOOFEFOD  DATA —
-000003 -DT0003 MEMORY 10001000 ++++++77 h
1| | 4

Figure 6.14 [Trace] Window

Double-clicking the source line jumps the cursor to the corresponding section on the [Source]
window.

The TYPE, ADDR, and DATA columns have different meanings according to the selected AUD
trace types.
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Table 6.10 [Trace] Window Display Contents

Trace Type TYPE Column ADDR Column DATA Column
Branch trace BRANCH Branch source address No display
DESTINATION Branch destination No display
address
Window trace MEMORY Memory access address Memory access data
Software trace S TRACE Trace(x) function execution Variable x data
address
Notes: 1. Ifa TLB error occurs in the trace acquisition information display, the [Trace] window
displays the contents. However, mnemonics, operands, or source is not displayed.

2. When the trace display is performed during user program execution, the mnemonics
operands, or source is not displayed.

3. When MMU settings are modified or when a user program is changed after GO
command completion before trace display, the displayed mnemonics, operands, or
source may not be correct.

4. The AUD trace function outputs the differences between newly output branch source
addresses and previously output branch source addresses. The window trace functi
outputs the differences between newly output addresses and previously output
addresses. If the previous branch source address is the same as the upper 16 bits,
lower 16 bits are output. If it matches the upper 24 bits, the lower 8 bits are output.
it matches the upper 28 bits, the lower 4 bits are output.

The emulator regenerates the 32-bit address from these differences and displays it i
the [Trace] window. If the emulator cannot display the 32-bit address, it displays the
difference from the previously displayed 32-bit address.

5. If the 32-bit address cannot be displayed, the source line is not displayed.

6. Inthe SH7760 E10A emulator, when multiple loops are performed to reduce the
number of AUD trace displays, only the IP counts up.

7. Inthe SH7760 E10A emulator, the maximum number of trace display pointers is as

follows:

When HS7760KCMO2H is used: D'8191 to -0

When HS7760KCIO2H is used: D'32767 to -0

However, the maximum number of trace display pointers differs according to the
AUD trace information to be output. Therefore, the above pointers cannot be always
acquired.

Internal Trace Function: This function is activated by selecting the [Internal trace] radio button
in the [Trace type] group box of the [Trace mode] page. See figure 6.12, [Trace mode] Page. T
internal trace functions are also activated by selecting each check box on the [Branch trace] pa
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Trace Acquisition
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Figure 6.15 [Branch trace] Page
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Table 6.11 shows the internal trace functions.

Table 6.11 Internal Trace Functions

Function

Description

Branch instruction trace

Traces and displays the branch instructions. The branch
source address and branch destination address for the eight
latest branch instructions are displayed. There are three
kinds of branch instruction trace:

Normal branch instruction trace

Traces and displays the normal branch instructions. The
normal branch instructions are the BF, BF/S, BT/S, BRA,
BRAF, and JMP instructions. To use this function, select
the [Acquire normal branch instruction trace] check box
in the [Branch trace] page.

Subroutine branch instruction trace

Traces and displays the subroutine branch instructions.
The subroutine branch instructions are the BSR, BSRF,
JSR, and RTS instructions. To use this function, select
the [Acquire subroutine branch instruction trace] check
box in the [Branch trace] page.

Exception branch instruction trace

Traces and displays the exception branch instruction.
The exception branch instruction is the RTE instruction.
In addition, all the exception and interrupt operations are
traced. To use this function, select the [Acquire
exception branch instruction trace] check box in the
[Branch trace] page.

Continuous trace

Acquires the trace information continuously. This is called
continuous trace. For the branch instruction trace, eight-
branch information can be repeatedly acquired a maximum
of four times. Select the [Acquire continuous trace] check
box in the [Branch trace] page. If continuous trace is
selected, realtime trace cannot be performed.
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Table 6.11 Internal Trace Functions (cont)

Function

Description

Internal 1/O trace Traces and displays the address and data that access the

internal I/O area. To use this function, select the [Get trace
information of internal 1/O Area] radio button in the [Break
Condition 5] dialog box and the [Acquire continuous trace]
check box in the [Branch trace] page.

LDTLB instruction execution trace Traces and displays the address that executes the LDTLB

instruction. To use this function, select the [Get trace
information of LDTLB instruction] radio button in the [Break
Condition 5] dialog box and the [Acquire continuous trace]
check box in the [Branch trace] page.

Notes: 1.

8.

212

When the continuous trace is not used, trace acquisition of the eight latest
branch instructions is enabled.
If an interrupt is generated at the program execution start or end, including a
step execution, the emulator address may be acquired. In such a case, the
following message will be displayed. Ignore this address because it is not a user
program address.
*kk EML *k%k

If a completion-type exception occurs during exception branch acquisition, the
next address to the address in which an exception occurs is acquired.
When a user interrupt is enabled by the INTERRUPT command during the
emulator command wait state or user program execution, an interrupt that is
generated at the program execution start or end, including a step execution, can
be traced in realtime.
When the [Acquire continuous trace] check box is selected, do not perform
memory access during emulation.
When internal 1/O trace or LDTLB instruction trace is performed, select the
[Acquire continuous trace] check box.
When the [Acquire continuous trace] check box is selected, 32 trace information
data can be acquired. In this case, however, since the user program stops at
constant intervals, the processing speed is decreased compared with the case
where the [Acquire continuous trace] check box is not selected.
Trace information cannot be acquired for the following branch instructions:

The BF and BT instructions whose displacement value is 0

Branch to H'A0000000 by reset
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9. When the [Acquire continuous trace] check box is selected, and when either the
[Get trace information of internal 1/O area] radio button (internal 1/O trace
enabled) or the [Get trace information of LDTLB instruction] radio button is
selected (LDTLB instruction trace enabled) with the [Break Condition 5] dialog
box,

« Aninternal I/O trace cannot be made with the Step In function.

» The LDTLB instruction and internal I/O trace cannot be performed with the Step
Over function.

10. When continuous trace is used, do not enable user interrupt by the INTERRUPT
command during the emulator command wait state or user program execution.

6.5.6 Notes on Using the Profile Function

1. Errors
The profile function internally breaks user program execution, collects the measured data, al
re-executes the user program.
Since the function also counts when the measured item is generated at break or re-executio
an error will be included in the measured profile value.
The measured value of this function should be the target.

2. Functions that cannot be used while the profile function is being used

(a) Performance measurement function
The profile function is implemented by using the performance measurement function
described in section 6.5.7 (1), Performance measurement function. This function cannot
be used when the profile function is enabled.

(b) Step function
When the profile function is enabled, do not use the step function. The profile data cannc
be measured correctly.

(c) Memory access during user program execution
When the profile function is enabled, memory access is disabled during user program
execution.

(d) Continuous trace function
When the profile function is enabled, do not use the continuous trace function that can be
used in the internal trace function. The profile data cannot be measured correctly.

(e) Internal trace function
When the profile function is enabled, mode selection of the internal trace is disabled sinc
all items of the internal trace modes are selected in the emulator.

(f) Halt function
When the profile function is enabled, do not use the halt function for the internal or AUD
trace.
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3. Others

(a) When the profile function is used, the contents that have been set in the performance
measurement function or data that has been measured will be deleted.

(b) Since the profile function is implemented with the internal break, it takes a long time to
start and end the user program execution. The user program execution times under the
following environment are shown below:

Environment:
Host computer: 1 GHz (Pentilimhl)
Memory: 512 Mbytes
OS: Window’98
SH7760 CPU clock: 200 MHz
Execution program: 10,000 nested calls
(i) When the profile function is not used: 1 second or lower
(i)  When the profile function is used in the setting without including a child function:
20 seconds
(iii) When the profile function is used in the setting including a child function:
211 seconds

6.5.7 SH7760 E10A Emulator Useful Functions

1. Performance measurement function

The SH7760 E10A emulator can measure the performances of the SH7760. Display and
initialization can be performed by the PERFORMANCE_ANALYSIS command, cancellation
can be performed by the PERFORMANCE_CLEAR command, and setting can be performed
by the PERFORMANCE_SET command. This function is supported only with the command
lines. The performance analysis method is described below.

The emulator measures how many times the events specified with the performance analysis
function are satisfied. For this function, two events can be measured simultaneously and the
following conditions can be specified:
[0 Measurement range
One of the following ranges can be specified.
1. From the start to the end of the user program execution
2. From the satisfaction of the condition set in Break Condition 1 to the satisfaction of the
condition set in Break Condition 4 ((P) is added and displayed as Enable(P) on the
break condition window.)
When the first range is specified, the measurement result includes a several-cycle erro|
for one user program execution. Therefore, do not specify this range when the step is
to be executed. In addition, the user program execution stops when continuous trace i
used; again, do not specify the first range in this case.
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When the second range is specified, the status of Break Condition 1,4 is displayed on
the [Condition] page in the [Break] dialog box, as shown in figure 6.16.

]|

Point  Condition |

Break condition

F EnaRE i)

2

3 Empty

4 Enable(P?
5 Empty

G Empty

7 Empty

Edit. | Beset | Resetal |

oK | Cancel | Ulprkateds) | Help

Figure 6.16 [Condition] Page
In this case, a break does not occur when Break Condition 1,4 is satisfied.

Note: When the range is specified, execute the user program after the measurement start
condition is set to Break Condition 1 and the measurement end condition to Break
Condition 4. If the conditions are not set to Break Condition 1,4 (displayed as
Empty(P)), performance will not be measured correctly. This is informed by the
following dialog box.
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HDI |

Bresk condition! 4 is not Enakle(F).
Range(PERFORMAMNCE command has not been set.
Continue?

Mo ()

Figure 6.17 [HDI] Dialog Box
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0 Measurement condition

Operand access count, internal 1/0 access count, cache miss count, TLB miss count, bra
count, instruction execution count, interrupt count, cache fill count, and elapsed cycle
count can be measured. Table 6.12 lists the measurement conditions.

Table 6.12 Measurement Conditions

Measurement Condition Mode Description

Operand access count OAR* The number of times the operand access is performed on
the cacheable area when the cache is enabled (read
access only).

OAW* The number of times the operand access is performed on
the cacheable area when the cache is enabled (write
access only).

OARW*  The number of times the operand access is performed on
the cacheable area when the cache is enabled (both read
and write accesses).

OARAM The number of times the internal RAM area is accessed.

OA The number of all operand accesses.
Internal 1/0 access count  I0A The number of times the internal I/O is accessed.
Cache miss count DCR The number of times operand cache misses occur at data
reading.
DCW The number of times operand cache misses occur at data
writing.

DCRW  The number of times operand cache misses occur at data
reading or writing.

EC The number of times instruction cache misses.
TLB miss count DT The number of times UTLB misses occur at data access.
ET The number of times UTLB and ITLB misses occur at
instruction access.
Instruction fetch count EF* The number of times instructions are fetched from the
cacheable area when the cache is enabled.
EA The number of times all instructions are fetched.
Branch count B The number of times branch instructions are issued

(instructions to be counted: BF (other than displacement 0),
BF/S, BT (other than displacement 0), BT/S, BRA, BRAF,

JMP).

BT The number of times branches are taken (branches to be
counted are the same as mode B).

BBJ The number of times BSR, BSRF, and JSR instructions are
issued.
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Table 6.12 Measurement Conditions (cont)

Measurement Condition Mode Description
Instruction execution E The number of times instructions are issued.
count E2 The number of times two instructions are issued at the
same time.
EFP The number of times FPU instructions are issued.
ETR The number of times the TRAPA instruction is executed.
Interrupt count INT The number of interrupts except NMI.
NMI The number of NMI interrupts.
UBC satisfaction count UA The number of times channel A of the UBC is satisfied.
UB The number of times channel B of the UBC is satisfied.
Cache fill cycle count ECF The number of instruction cache fill cycles.
OCF The number of operand cache fill cycles.
Elapsed time count ™ The number of cycles for elapsed time.
Pipeline freeze cycle count PFCF Pipeline freeze cycle due to instruction cache misses.

PFCD Pipeline freeze cycle due to operand cache misses.

PFB Pipeline freeze cycle due to branch instructions or
exceptions.

Note: The non-cache operand accesses due to the PREF instruction or TLB.c=0 do not count up.
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The events can be counted even if the conditions shown in table 6.13 are generated, in additior
the normal count conditions.

Table 6.13 Performance Count Conditions

Event Count Condition Target Mode
Instruction cache miss » Includes instruction fetch for the cache-off area EC
count to count the number of times the instruction has

not been fetched in one cycle.

* When a cache miss occurs during an overrun
fetch generated at exception.

TLB miss count When the TLB miss is canceled by an exception DT and ET
having a higher priority than that of the TLB miss

Instruction fetch count When the instruction fetch request by the CPU is  EF and EA

accepted.
Instruction issue count Counts two when two instructions are issued at the E
same time.
Counts one to three when instruction fetch E and E2

exception (instruction address error, instruction
TLB miss exception, or instruction TLB protection
violation exception) occurs.

FPU instruction issue « Counts two when two instructions are issued at EFP
count the same time.

* The following shows the FPU instructions:

LDS Rm, FPUL, LDS.L @Rm+, FPUL,

LDS Rm, FPSCR, LDS.L @Rm+, FPSCR,

STS FPUL, Rn, STS.L FPUL, @-Rn,

STS FPSCR, Rn, STS.L FPSCR, @-Rn

Others: instructions that the instruction code is
H'Fxxx

UBC satisfaction count Also counts when the emulator uses the UBC as  UA and UB
Break Condition 6,7.

Pipeline freeze due to Includes the following freeze times: PFCF and PFCD

cache miss » Atinternal RAM or internal /O space access

» Atinstruction or operand access without cache
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Table 6.13 Performance Count Conditions (cont)

Event Count Condition Target Mode
Pipeline freeze cycle due Counts only one cycle at branch instruction PFB

to branch instruction or execution except when the delay slot instruction is

exception executed with one-cycle delay. One instruction is

executed in one cycle, which is similar to the
branch count. When the instruction in the branch
destination does not exist in the instruction cache,
the delay after the second cycle is counted by the
ECF. In the PFB, all branch instructions can be
counted.

0 Counting method

One of the following methods can be specified by each of measurement channels 1 and 2

1. Counted by the CPU operating clock

2. Counted by the ratio of the CPU operating clock to the bus clock
When the above method 1 is specified, one CPU operating clock cycle is counted as
one. When method 2 is specified, the count is incremented by 3, 4, 6, 8, 12, or 24,
according to the clock frequency ratio (ratio of the CPU clock to the bus clock). In this
case, the execution time can be calculated by the following expression:

T=CxB/24 (T:Execution time; B: Time of one bus clock cycle; C: Count)

When the ratio of the CPU clock to the bus clock is changed in the user program, it is
recommended to select method 2, above, to count the number of cycles.

The following shows examples to measure the performance of the user program by the
performance measurement function.

1. Measuring cache hit ratio

Specify measurement channel 1 to count the cache misses (for data read and write)
and specify measurement channel 2 to count operand accesses (read and write) to t
cacheable area while the cache is enabled. Specify, with both the channels, the
measurement from the start to the end of user program execution.

With the above command settings, the cache miss count and the access count to the
cacheable area can be measured, and the cache hit ratio in the executed user progr
can be obtained.
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2. Measuring ratio of execution time in specified program area to total execution

time

Specify measurement channel 1 to measure the elapsed cycle count from the start
the end of user program execution. Specify measurement channel 2 to measure th
elapsed cycle count during execution from the specified start PC to the specified
end PC.

With both the channels, the total elapsed cycle and the elapsed cycle for the specifi
program area can be measured, and the ratio of the execution time in the specified
program area to the total execution time can be obtained.

Notes: 1. The counter for performance measurement has 48 bits. A maximum of 2

2.

about 2.8 x 16¢' counts and about 16-day cycles (when the CPU operating
frequency is 200 MHz) can be measured. If a counter overflow occurs, the count
becomes invalid.

2. For details on command-line syntax, refer to section 7 or the online help function.

Interrupts
During user program execution or in command input wait state, any interrupt to the SH7760
can be used. Whether or not to process interrupts during user program break can be specifi
O When no interrupt is processed during user program break
While the emulator is executing the user program or is in command input wait state,
interrupts are not processed generally. However, if an internal interrupt or an edge
sensitive external interrupt occurs in command input wait state, the emulator holds the
interrupt and executes the interrupt processing routine when the GO command is enterec
O When interrupts are processed during a user program break

Use the INTERRUPT command to execute an interrupt during a user program break. Th
function is supported only with the command lines.

Execute only non-maskable interrupts (NMI)
Sets the priority and executes only interrupts with high priority

Notes: 1. When interrupts are accepted during user break, user interrupt processing is not

traced. In this case, continuous trace cannot be enabled.

Use the NOP instruction at the delay slot after the RTE instruction in the
interrupt handler.

If a user interrupt is inserted while the user program breaks until the processing
ends, do not set a BREAKPOINT in the interrupt handler. The emulator may
generate a Communication timeout error. Use the Break Condition function.
For details on window function and command-line syntax, refer to section 7 or
the online help function.

221
RENESAS



3. CPU status acquisition

The emulator can display the SH7760 status during user program execution in realtime. It
displays the items selected in the [Configuration] dialog box in the [Status] window during
user program execution. When the PC value or STATUS pin state is selected, it is also
displayed on the status bar. The emulator can display the state of the moment when a
command is input for the specified register through the command-line function.

Notes: 1. This function is valid only during user program execution. If this function is used
during a user program break, an undefined value is displayed.

2. Aread value during reset is not guaranteed.
3. Inthe sleep or deep sleep mode, only the STATUS or FRQCR can be read.
4. The display is updated in the 100-ms interval.

Table 6.14 shows the details of the items that can be displayed.

Table 6.14 Display Status

Item Example Description

PC H’A0000104  Displays the PC value.

SR H'’000000F0  Displays the SR register value.

FPSCR H'000000F0  Displays the FPSCR register value.

INTEVT H'00000100 Displays the INTEVT register value.

EXPEVT H’00000600  Displays the EXPEVT register value.

FRQCR register H'00000102  Displays the FRQCR register value.

MMUCR.AT H'O Displays the AT bit value in the MMUCR register.
ASID H'01 Displays the ASID value in the PTEH register.
CCR H’00000001  Displays the CCR register value.

SBUS H'00000000 Displays the load/store bus address. (internal bus)
EBUS H’0000000 Displays the external bus address.

SBTYPE B'1101 Displays the internal bus state.

Each bit has the following meanings:

Bit3: Bus access
0: Without bus access
1: With bus access

If bit 3 is 0, other bits of SBTYPE and all bits of SBUS are
invalid.

222
RENESAS



Table 6.14 Display Status (cont)

ltem Example Description

SBTYPE (cont) B'1101 Bit2: Read or write cycle
0: Read cycle
1: Write cycle

Bit1,0: Bus width
Bit1=0, Bit0=0: 8-bit bus width
Bit1=0, Bit0O=1: 16-bit bus width
Bitl=1, Bit0=0: 32-bit bus width
Bitl=1, BitO=1: 64-bit bus width

EBTYPE B’0000000 Displays the external bus state.
Each bit has the following meanings:

Bit5: Bus mode at DMA transfer

Displays an invalid value in the CPU access.
0: Burst mode
1: Cycle steal mode

Bit4: CPU access or DMAC access
0: Access from CPU
1: Access from DMAC

Bit6,3,2: One transfer unit in DMA transfer
Bit6=0, Bit3=0, Bit2=0: 64 bits
Bit6=1, Bit3=0, Bit2=0: 32 bytes
Bit6=0/1, Bit3=0, Bit2=1: 8 bits
Bit6=0/1, Bit3=1, Bit2=0: 16 bits
Bit6=0/1, Bit3=1, Bit2=1: 32 bits

These bits indicate memory access in the chip instead of
the bus width.

Bitl: Read or write cycle
0: Read cycle
1: Write cycle

Bit0: Bus access
0: Without bus access
1: With bus access

If bit 0 is 0, other bits of EBTYPE and all bits of EBUS are

invalid.
Note: When bit 0 is 1 and bit 4 is 0, bits 5 and 6 become
invalid.
STATUS B’00 Displays the STATUS pin state.
Condition match A=0 Displays whether the channel A condition of the UBC has
flag been satisfied.

When the UBC is used as a Break Condition, it displays
whether Break Condition 7 has been satisfied.

0: Not satisfied

1: Satisfied
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Table 6.14 Display Status (cont)

Item Example Description
Condition match B=0 Displays whether the channel B condition of the UBC has
flag (cont) been satisfied.
When the UBC is used as a Break Condition, it displays
whether Break Condition 6 has been satisfied.
0: Not satisfied
1: Satisfied
BC1=0 Displays whether Break Condition 1 has been satisfied.
0: Not satisfied
1: Satisfied
BC2=0 Displays whether Break Condition 2 has been satisfied.
0: Not satisfied
1: Satisfied
BC3=0 Displays whether Break Condition 3 has been satisfied.
0: Not satisfied
1: Satisfied
BC4=0 Displays whether Break Condition 4 has been satisfied.
0: Not satisfied
1: Satisfied
Condition match A=0 When the sequential break condition of the UBC is
flag for sequential selected, this bit is 1 when the channel A condition has
break been satisfied and the channel B condition has not been
satisfied.
When the UBC is used as a Break Condition, channel A
and channel B correspond to Break Condition 7 and Break
Condition 6, respectively. This bit is 1 when Break
Condition 7 has been satisfied and Break Condition 6 has
not been satisfied.
BC4=0 When Sequential break condition 4-3-2-1 is selected, this
bit is 1 when Break Condition 4 has been satisfied and
Break Condition 3 has not been satisfied. It is also 1 when
Break Condition 4 is satisfied again after Break Condition 3
has been satisfied.
BC3=0 When Sequential break condition 4-3-2-1 and Sequential

break condition 3-2-1 are selected, this bit is 1 when Break
Condition 3 has been satisfied and Break Condition 2 has
not been satisfied. It is also 1 when Break Condition 3 is
satisfied again after Break Condition 2 has been satisfied.

224

RENESAS



Table 6.14 Display Status (cont)

ltem Example Description

Condition match BC2=0 When Sequential break condition 4-3-2-1, Sequential

flag for sequential break condition 3-2-1, and Sequential break condition 2-1
break (cont) are selected, this bit is 1 when Break Condition 2 has been

satisfied and Break Condition 1 has not been satisfied. It
is also 1 when Break Condition 2 is satisfied again after
Break Condition 1 has been satisfied.

0 Window function
During user program execution, select the check boxes in the [Read status] group box of
the [Configuration] dialog box for the items that are to be always displayed.

Configuration
Gieneral |
Mode
Emulation mode INDrmaI ;I
Step option IDisahles interrupts during zinegle step execution LI
UBCG mode | Break condition 67 =]

Memary area & Mormal ) Phesical 0 Wirwal A5100 00

ALID clack [1./1 GFU clock =l

JTAG clock [375MHz [

Read status W PG W SR ¥ FPSGR W INTEVT ¥ EXPEVT
I~ FRAGR [~ MMUGRAT I aslD [~ GOR

W SBUS | EBUS [T SBTYFE [T EBTYPE v STATUS
¥ Condition match flae
[T Gondition match flag for sequential break

Driver: Change... |
aK | caneel | upmtersy | Help

Figure 6.18 [Configuration] Dialog Box
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The items that have been selected are displayed in the [System Status] window.

Item Status

Connected to: SH??760 EX0A Emulator (ELOA PC Card Driver3d)

CPuU SHY?EO

Run status Break

Cause of last hreak

Run time count 0000hO00minO00=000ms

Emulation mode Normal

Little endian

AUT Noexist

CPU status PC=H'O00000000 SR=H'00000000 FPCSE=H'O00000000
INTEVT=H'ODCOOOOO EXPEVT=H'O000000OO0O FRACE=H'----
MMUCR-AT=H'- ASID=H'-- CCR=H"- -
SBUS=H'O0000000 EBUS=H'0O000000 SBTYPE=B'----
EBTYPE=B'------- STATUS=B'0O0

Condition match flag:

4=0 B=0 BC4=0 BC3=0 BCE=0 BCl=0

Condition match flag for sequential break:
4=- BCY=- BC3I=- BLE=-

Session ) Platform 4 Memory 4 Events

Figure 6.19 [System Status] Window

Notes: 1. CPU status acquisition function [Condition match flag]:

The Break Condition function clears the condition match flag after a break occurred.
Therefore, note that there are following limitations on measurement of this function.

Break Condition 1,4: Has meaning when it is used as the measurement start/end

condition in the performance measurement function. In other cases, it has no meaning

in the emulator of this version.
Break Condition 2,3,6,7: Has no meaning in the emulator of this version.

When Break Condition 6,7 is used as the UBC: The condition match flag is 1 when

each channel in the UBC is satisfied until the flag is cleared.

2. CPU status acquisition function during standby:
The read value during standby cannot be guaranteed.
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6.5.8 Notes on HDI

1. Moving Source File Position after Creating Load Module

When the source file is moved after creating the load module, the [Open] dialog box may be
displayed to specify the source file during the debugging of the created load module. Select
the corresponding source file and click the [Open] button.

2. Source-level Execution
O Source file

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, addresses are displayed in the program window but operation in the window ma
not work properly.

0 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.

3. Operation During Accessing Files

Do not perform other operations during saving in the [Load Program], [Verify Memory],
[Save Memory], or [Trace] window because this will not allow correct saving to be performec

4. Source Window at Program Change

When a program being displayed in the source window is changed and the source file and Ic
module are reloaded, close and reopen the source window once. If the window is not closec
and reopened, the display may be incorrect.

5. Watch
O Local variables at optimization

Depending on the generated object code, local variables in a C source file that is compile
with the optimization option enabled will not be displayed correctly. Check the generated
object code by displaying the [Disassembly] window.

If the allocation area of the specified local variable does not exist, displays as follows.

Example: The variable name is asc.

asc = ? -target error 2010 (xxxx)
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0 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 =

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

6. Memory Load Function

When [Load...] is selected from the [Memory] menu, the Memory Load function can be used
although it takes time to download. It is recommended that the File Load function ([Load
Program...] selected from the [File] menu) is used to load the S-type file.

Note: The File Load function deletes the debugging information of the previously loaded
program. When other load modules are loaded after the program to be debugged has be
loaded, use the following sequence: When the program to be debugged is linked, save th
debugging information in another file. Load the debugging information file after all the
load modules have been loaded.

7. Line Assembly
O 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.

8. Command Line Interface
O 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

O Overwrite file

In Command Line Interface, a file having the same name as the output file is overwritten
without asking the user.
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O File specification by commands

The current directory may be altered by file specifications in commands. Absolute paths
are recommended to be used to specify the files in a command file so that the current
directory alteration is not affected.

Example: FILE_LOAD C:\HEWWHDIS\\E10A\7760\TUTORIAL
WTUTORIAL\DEBUGW\TUTORIAL.ABS

9. About Hitachi Debugging Interface User's Manual

This version of HDI does not support section 10, Selecting Functions, written in Hitachi
Debugging Interface User's Manual.

10. Initiating HDI

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

11. Usage with Another Version of HDI
0 Automatic load of session files

Since the emulator cannot use another version of HDI, re-install this HDI whenever
another version has been previously installed.

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

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

/n initiates the HDI without loading the recently used session files.

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

invalid target system: <recently used debug platform name>

12. [Select Function] Dialog Box

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

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

14. [Performance Analysis] Window

This HDI does not support the [Performance Analysis] window (described in section 13.9,
Performance Analysis, in the Hitachi Debugging Interface User's Manual).
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15. Load of 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'ODOA) at the end of
each record.

16. [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, or4n + 3

17. Scrolling Window During User Program Execution

Do not scroll the [Memory] and [Disassembly] windows by dragging the scroll box during
user program execution. This generates many memory reads causing the user program to st
execution until the memory reads have been completed.

18.[I/O Registers] window
O Display and modification
» Do not change values of the User Break Controller because it is used by the emulator.

» For each Watchdog Timer register, there are two registers to be separately used for write anc
read operations.

Table 6.15 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

» 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.

« The internal I/O registers can be accessed from the [I/O registers] window. However, note th
following when accessing the SDMR register of the bus-state controller. Before accessing the
SDMR register, specify addresses to be accessed in the I/O-register definition file
(SH7760.10) and then activate the HDI. For details on I/O-register definition files, refer to the
Hitachi Debugging Interface User's Manual. Note that, however, the E10A emulator does not
support the bit-field function described in the Hitachi Debugging Interface User's Manual.

* Verify
In the [I/O Registers] window, the verify function of the input value is disabled.

230
RENESAS



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

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

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

The default input radix in the [Register] dialog box is hexadecimal irrespective of the Radix
display. When a radix other than a hexadecimal is input, specify the prefix code such as B'.

21. BREAKPOINT
0 Session file
When the BREAKPOINT address set in the session file is H'O, the BREAKPOINT will not

be set. If the address set as the BREAKPOINT is wrong, the error message is not outpu
The BREAKPOINT is registered as DISABLE in the [Breakpoints] window.

O Breakpoint cancellation
When the contents of the 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 BREAKPOINT settings with the [Delete All]
or [Disable] button in the [Breakpoints] window.

O [Run program] dialog box
If a disabled BREAKPOINT address is specified as a stop address in the [Run Program]

dialog box, the disabled BREAKPOINT will become enabled after the user program has
stopped.

O [Breakpoints] window

During user program execution, it is impossible to jump from the BREAKPOINT to the
source or address line on the [Source] or [Disassembly] window by using [Go to Source]
the popup menu displayed on the [Breakpoints] window.

22.Number of BREAKPOINT and [Stop At] Settings in the [Run...] Menu

The maximum number of BREAKPOINTSs and [Stop At] settings allowed in the [Run...] menu
is 255. Therefore, when 255 BREAKPOINTSs are set, specification by [Stop At] in the [Run...
menu becomes invalid. Use the BREAKPOINTSs and [Stop At] in the [Run...] menu with 255
or less total settings.

23. Note on RUN-TIME Display

The execution time of the user program displayed in the [Status] window may not be accurat
since the timer in the host computer is used.

24. Note on Displaying Communication timeout error
If Communication timeout error is displayed, the emulator cannot communicate with the chip
Select [Initialize] from the [File] menu to initialize the emulator.
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25. Note on Downloading Program
In the [Load Program] dialog box, which is opened when [Load Program...] is selected, the
verify function is invalid. After downloading the program, perform verify in the [Verify S-
Record File with Memory] dialog box, which is opened when [Verify] is selected from the
[Memory] menu.

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

O [Fill Memory] dialog box

O [Search Memory] dialog box

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

0 Double float display at little endian operation

27. Note on Continuous Step Execution

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

28. Note on Using the [Run program] Dialog Box
When [Run...] is selected from the [Run] menu to specify the stop address, there is the
following note:
O When the BREAKPOINT that has been set as Disable is specified as the stop address, no
that the BREAKPOINT becomes Enable when the user program stops.

29. Memory Test Function
This product does not support the memory test function, which is used by selecting [test] from
the [memory] menu.

30. BREAKPOINT Setting for SLEEP Instruction
When a break is set for the SLEEP instruction, use the Break Condition not the
BREAKPOINT.
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Section 7 Specific Commands of the SH7760 E10A
Emulator

7.1 Performance Measurement Function

The performance measurement function has the following three commands:

* Measurement result display/initialization command: PERFORMANCE_ANALYSIS (PA)
» Performance condition cancellation command: PERFORMANCE_CLEAR (PC)

» Performance condition set command: PERFORMANCE_SET (PS)

7.1.1 PERFORMANCE_ANALYSIS Command: PA

Description:

Displays or initializes the performance measurement result.

Format:

pa [[<channel>] <display_mode>]

<channel> = channel <channel_number>
<display_mode> = mode <mode>

Table 7.1 PERFORMANCE_ANALYSIS Command Parameter

Parameter Type Description

<channel_ Numerical value  Sets a value of 1 or 2 as the channel number for the

number> performance measurement conditions.

<mode> Keyword Sets the display format of the performance measurement
result.
ratel: Displays the ratio of the channel 1 result to that of
channel 2.
rate2: Displays the ratio of the channel 2 result to that of
channel 1.

init : Initializes the performance measurement result.

Notes: 1. The <channel> item can be set when the init keyword is set in the <mode> parameter.
When <channel_number> is omitted at the initialization of the performance
measurement result, all performance measurement results are initialized.

2. When measurement channels 1 and 2 are not set or when the performance result is 0,
do not specify the ratel or rate2 keyword for the <mode> parameter.

3. When the <display_mode> item is omitted, only the performance measurement results
are displayed.
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Examples:

To initialize all performance measurement results:
pa mode init (RET)

To initialize the performance measurement result of channel 1:
pa channel 1 mode init (RET)

To display the performance measurement conditions that have been set and the performance
measurement results:

pa (RET)

The display format is as follows:

>pa

CHANNEL NAME COUNT RANGE RESULT
PAl OARW C G 000000000017
PA2 OA CB U 000000000057
(a) (b) (©) (d) (e)

(a) Measurement channel name (PA1/PA2)
(b) Optional name of items to be measured
(c) Count methods
C: Counted using the CPU operating clock
CB: Counted using the ratio of the CPU operating clock and bus clock
(d) Measurement start/end conditions
G: Performs measurement during GO command execution
U: Performs measurement during satisfaction of Break Conditions 1 to 4
(e) Displays the measurement results for each measurement channel in hexadecimal.

To display the measurement conditions that have been set, the performance measurement resul
and the ratio of channel 1 results to those of channel 2:

pa mode rate 1 (RET)

The display format is as follows:

>pa

CHANNEL NAME COUNT RANGE RESULT
PAl OARW C G 000000000017
PA2 OA CB U 000000000057
RATE PA1/PA2 D’29.8% )]

(f) Displays the ratio of the channel 1 and channel 2 results.
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7.1.2 PERFORMANCE_CLEAR Command: PC

Description:

Clears the performance measurement conditions that have been set.
Format:

pc [<channel>]

<channel> = channel <channel_number>

Table 7.2 PERFORMANCE_CLEAR Command Parameter

Parameter Type Description

<channel_number> Numerical value  Sets a value of 1 or 2 as the channel number for
performance measurement conditions.

Note: When <channel> is omitted, all performance measurement conditions are cleared.

Examples:

To clear all performance measurement conditions:
pc (RET)

To clear the performance measurement conditions set to channel 1:
pc channel 1 (RET)

RENESAS
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7.13 PERFORMANCE_SET Command: PS
Description:
Sets the performance measurement conditions.

Format:

ps <channel> <modeopt> [<clockopt>] [<range>]

<channel> = channel <channel_number>
<modeopt> = mode <mode>

<clockopt> = clock <clock>

<range> = range <range>

Table 7.3 PERFORMANCE_SET Command Parameters

Parameter Type Description

<channel_number> Numerical value Sets a value of 1 or 2 as the channel number for
performance measurement conditions.

<mode> Keyword Sets performance measurement items (refer to table
7.4).

<clock> Keyword Sets the count method for the performance
measurement.

cpu: Counted using CPU operating clock
bus: Counted using the ratio of CPU operating clock
and bus clock

<range> Keyword Sets the timing of performance measurement.

g: Performs measurement during GO command
execution

u: Performs measurement when Break Conditions 1
and 2 are being satisfied

Notes: 1. When <clock> is omitted, the count method using the CPU operating clock is used.
2. When the <range> item is omitted, the measurement ranges that the performance is
measured during the GO command execution are set.
3. When the <range> item is selected, be sure to set Break Condition 1,4. Otherwise,
performance will not be measured. If the <range> item is set, a break will not occur at
the satisfaction of Break Condition 1,4.
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The measurement items set by the <mode> parameter are shown in table 7.4.

Table 7.4 Measurement Conditions

Measurement Condition Mode

Description

Operand access count OAR*

The number of times the operand access is performed on
the cacheable area when the cache is enabled (read
access only).

OAW*

The number of times the operand access is performed on
the cacheable area when the cache is enabled (write
access only).

OARW*

The number of times the operand access is performed on
the cacheable area when the cache is enabled (both read
and write accesses).

OARAM

The number of times the internal RAM area is accessed.

OA

The number of all operand accesses.

Internal I/O access count I0A

The number of times the internal I/O is accessed.

Cache miss count DCR The number of times operand cache misses occur at data
reading.
DCW The number of times operand cache misses occur at data
writing.
DCRW  The number of times operand cache misses occur at data
reading or writing.
EC The number of times instruction cache misses.
TLB miss count DT The number of times UTLB misses occur at data access.
ET The number of times UTLB and ITLB misses occur at
instruction access.
Instruction fetch count EF* The number of times instructions are fetched from the
cacheable area when the cache is enabled.
EA The number of times all instructions are fetched.
Branch count B The number of times branch instructions are issued
(instructions to be counted: BF (other than displacement 0),
BF/S, BT (other than displacement 0), BT/S, BRA, BRAF,
IJMP).
BT The number of times branches are taken (branches to be
counted are the same as mode B).
BBJ The number of times BSR, BSRF, and JSR instructions are

issued.
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Table 7.4 Measurement Conditions (cont)

Measurement Condition Mode Description
Instruction execution E The number of times instructions are issued.
count E2 The number of times two instructions are issued at the
same time.
EFP The number of times FPU instructions are issued.
ETR The number of times the TRAPA instruction is executed.
Interrupt count INT The number of interrupts except NMI.
NMI The number of NMI interrupts.
UBC satisfaction count UA The number of times channel A of the UBC is satisfied.
UB The number of times channel B of the UBC is satisfied.
Cache fill cycle count ECF The number of instruction cache fill cycles.
OCF The number of operand cache fill cycles.
Elapsed time count ™ The number of cycles for elapsed time.
Pipeline freeze cycle count PFCF Pipeline freeze cycle due to instruction cache misses.

PFCD Pipeline freeze cycle due to operand cache misses.

PFB Pipeline freeze cycle due to branch instructions or
exceptions.

Note: The non-cache operand accesses due to the PREF instruction or TLB.c=0 do not count up.
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The events can be counted even if the conditions shown in table 7.5 are generated, in addition |
the normal count conditions.

Table 7.5 Performance Count Conditions

Event Count Condition Target Mode
Instruction cache miss » Includes instruction fetch for the cache-off area EC
count to count the number of times the instruction has

not been fetched in one cycle.

* When a cache miss occurs during an overrun
fetch generated at exception.

TLB miss count When the TLB miss is canceled by an exception DT and ET
having a higher priority than that of the TLB miss

Instruction fetch count When the instruction fetch request by the CPU is  EF and EA

accepted.
Instruction issue count Counts two when two instructions are issued at the E
same time.
Counts one to three when instruction fetch E and E2

exception (instruction address error, instruction
TLB miss exception, or instruction TLB protection
violation exception) occurs.

FPU instruction issue « Counts two when two instructions are issued at EFP
count the same time.

* The following shows the FPU instructions:

LDS Rm, FPUL, LDS.L @Rm+, FPUL,

LDS Rm, FPSCR, LDS.L @Rm+, FPSCR,

STS FPUL, Rn, STS.L FPUL, @-Rn,

STS FPSCR, Rn, STS.L FPSCR, @-Rn

Others: instructions that the instruction code is
H'Fxxx

UBC satisfaction count Also counts when the emulator uses the UBC as  UA and UB
Break Condition 6,7.

Pipeline freeze due to Includes the following freeze times: PFCF and PFCD

cache miss » Atinternal RAM or internal /O space access

» Atinstruction or operand access without cache

239
RENESAS



Table 7.5 Performance Count Conditions (cont)

Event Count Condition Target Mode
Pipeline freeze cycle due Counts only one cycle at branch instruction PFB

to branch instruction or execution except when the delay slot instruction is

exception executed with one-cycle delay. One instruction is

executed in one cycle, which is similar to the
branch count. When the instruction in the branch
destination does not exist in the instruction cache,
the delay after the second cycle is counted by the
ECF. In the PFB, all branch instructions can be
counted.

Examples:

To set the elapsed-time measurement in the <mode> item and count using the ratio of the CPU
operating clock to the bus clock in the <clock> item in channel 1:

ps channel 1 mode tm clock bus (RET)

To set the elapsed-time measurement in the <mode> item, count using the ratio of the CPU
operating clock to the bus clock in the <clock> item, and set the measurement start and end at tt
satisfaction of Break Condition 4:

ps channel 2 mode tm clock bus range u (RET)
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7.2 Interrupt Enable/Disable Function During User Program Break
The following command supports the enable/disable function during user program break:

e« Command: INTERRUPT (IR)

7.2.1 INTERRUPT Command: IR

Description:

Sets or displays interrupt conditions during user program break.
Format:

Displays interrupt conditions.

ir

Sets interrupt conditions.

ir <interrupt_enable> [<imask>]

<imask> = imask <imask>

Table 7.6 INTERRUPT Command Parameter

Parameter Type Description

<interrupt_enable> Keyword Specifies acceptability of nonmaskable, external
hardware, and peripheral module interrupts.

disable : Does not accept nonmaskable, external
hardware, or peripheral module interrupts.

enable : Accepts only nonmaskable interrupts.

<imask> Numerical value Enables acceptance of external hardware and
peripheral module interrupts and sets the interrupt
mask level. An interrupt with a lower level than the
set value is masked, and with a higher level than the
set value is accepted. Values H'0 to H'FF are
specified.

Notes: 1. When the continuous trace mode has been selected, a user interrupt cannot be
accepted during emulator command execution or in the command wait state.

2. When <imask> is omitted, H'0 is set. All external interrupts are accepted.
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Examples:

To set the acceptance of nonmaskable, external hardware, and peripheral module interrupts; ma
the external interrupt with a level lower than H’E:

interrupt enable imask H'E (RET)

To display the interrupt condition:
interrupt (RET)
The display format is as follows:

>jnterrupt
interrupt enable imask H'e
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7.3 AUD Trace Function
The AUD trace has the following three functions:

» Branch trace function
The branch source and destination addresses and their source lines are displayed.

* Window trace function
Memory access in the specified range can be acquired by trace.

» Software trace function
When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace.

For the trace function, refer to section 6.5.5, Trace Functions.
The AUD trace function has the following four commands:

* AUD clock set/display command: AUD_CLOCK (AUCL)

e AUD trace information display command: AUD_TRACE (AUT)

» Acquired AUD trace type select command: AUD_MODE (AUM)

e AUD window trace acquisition condition set command: WINDOWTRACE_SET (WTS)

The following describes only the specific commands for the SH7760 E10A emulator. For the
AUD_TRACE command, refer to section 5.2.3, AUD_TRACE.

7.3.1 AUD_CLOCK Command: AUCL
Description:
Sets or displays the AUD clock (AUDCK) values that have been set.

Format:
aucl [<option>]

<option> = <aud_clock>
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Table 7.7 AUD_CLOCK Command Parameter

Parameter Type Description

<aud_clock> Numerical value Sets values 1, 2, 4, or 8.
1: CPU clock ratio: 1/1
2: CPU clock ratio: 1/2
4: CPU clock ratio: 1/4
8: CPU clock ratio: 1/8

Notes: 1. When <option> is omitted, the AUD clock (AUDCK) values that have been set are
displayed.
2. The AUD clock value has limitations. For details, refer to section 6.5.4, Notes on Using
the JTAG Clock (TCK) and AUD Clock (AUDCK).

Examples:

To set AUD clock (AUDCK) to 1/4 of the CPU clock ratio:
>aud_clock 4 (RET)

The AUD clock (AUDCK) is displayed:
aud_clock (RET)

The display format is as follows:

>aud_clock
AUD clock = 1/4 CPU clock
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7.3.2 AUD_MODE Command: AUM

Description:

Sets or displays AUD trace acquisition conditions.

Format:

aum [<option1>] [<option2>] [<option3>] [<option4>] [<option5>]

[<option6>] [<option7>]

<optionl> = type <type>
<option2> = mode <mode>
<option3> = full <full>

<option4> = branch <branch>
<option5> = windowa <windowa>
<option6> = windowb <windowb>
<option7> = soft <soft>

RENESAS
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Table 7.8 AUD_MODE Command Parameter

Parameter

Type

Description

<type>

Keyword

Selects whether the AUD trace or internal trace is
used.

AUD: Uses AUD trace
IN: Uses internal trace

<mode>

Keyword

Selects the AUD trace mode.
F: Non realtime trace mode
R: Realtime trace mode

<full>

Keyword

Continues or stops emulation when the trace memory
is full.

C: Overwrites the oldest information to acquire the
latest information.

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

<branch>

Keyword

Sets whether the branch trace information is acquired
in the AUD trace function.

D: Does not acquire the branch trace information.
E: Acquires the branch trace information.

<windowa>

Keyword

Sets whether the window trace information is
acquired from channel A in the AUD trace function.

D: Does not acquire the window trace information
from channel A.

E: Acquires the window trace information from
channel A.

<windowb>

Keyword

Sets whether the window trace information is
acquired from channel B in the AUD trace function.

D: Does not acquire the window trace information
from channel B.

E: Acquires the window trace information from
channel B.

<soft>

Keyword

Sets whether the software trace information is
acquired in the AUD trace function.

D: Does not acquire the software trace information.
E: Acquires the software trace information.

Notes: 1. <option2> to <option7> exist only in the AUD trace functions. Therefore, when the
internal trace function is set and the <type> parameter does not select AUD, do not set

2.
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When each <option> setting is omitted, the current values are set. When all options
are omitted, the current setting values are displayed.
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Examples:

To set the AUD_MODE command so that command execution continues even after the emulatc
trace memory becomes full in non-realtime trace mode:

aum mode F full C (RET)

To display trace acquisition conditions:

aum (RET)

The display format is as follows:

>aum
type=AUD mode=Non-real full=Continue function=Branch,Windowa,Windowb,Soft
@ (b) (© (d)

(a) Trace types
AUD: AUD trace function
Internal: Internal trace function
(b) Trace modes
Non-real: Non realtime trace mode
Real: Realtime trace mode
(c) Operation after trace memory full
Continue: Continues by overwriting the trace memory
Stop: Stops trace acquisition at trace memory full
(d) Display of the setting to be acquired in the AUD trace functions
Branch: Acquires the branch trace information
Windowa: Acquires the window trace information from channel A
Windowb: Acquires the window trace information from channel B
Soft: Acquires the software trace information
Nothing: Does not acquire the AUD trace

247
RENESAS



7.3.3 WINDOWTRACE_SET Command: WTS
Description:
Sets or displays AUD window trace acquisition conditions.

Format:

wts [<option> [<startaddress> <endaddress>] [<cycle>]]

<option> = channel <channel>
<startaddress> = start <s_address>
<endaddress> = end <e_address>
<cycle> = cycle <cycle>

Table 7.9 WINDOWTRACE_SET Command Parameter

Parameter Type Description

<channel> Keyword Selects the channel for set or display.
A: Sets or displays this parameter for channel A.
B: Sets or displays this parameter for channel B.

<s_address> Numerical value Sets the start address.
<e_address> Numerical value Sets the end address.
<cycle> Keyword Sets the read or write cycle.

R: Trace acquisition of the read cycle
W: Trace acquisition of the write cycle
RW: Trace acquisition of the read/write cycle

Notes: 1. When <s_address> or <e_address> setting is omitted, the current values are set to the
start address or end address.

2. When all parameter settings are omitted, the current settings are displayed.

Examples:

To set the WINDOW_SET command so that trace acquisition is performed from channel A when
memory range H’100 to H’200 is read:

wts channel A start H’100 end H'200 cycle R (RET)

To display the current window trace acquisition condition:

wts (RET)

The display format is as follows:
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>wts
channel A: Enable start H'100 end H'200 cycle R
channel B: Disable
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7.4 CPU Status Acquisition Function
The following command supports the CPU status acquisition functions:

e Command: CPUSTATUS (CS)

7.4.1 CPUSTATUS Command: CS
Description:
Displays the CPU status.

Format:
cs [<option1>] ... [<option16>]

<option1> = <mode>

<option16> = <mode>
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Table 7.10 CPUSTATUS Command Parameter

Parameter Type Description

<mode> Keyword Selects the internal status to be acquired.
PC: Acquires the PC value.
SR: Acquires the SR register value.
FPSCR: Acquires the FPSCR register value.
INTEVT: Acquires the INTEVT register value.
EXPEVT: Acquires the EXPEVT register value.
FRQCR: Acquires the FRQCR register value.
AT: Acquires the AT bit value in the MMUCR register.
ASID: Acquires the ASID value in the PTEH register.
CCR: Acquires the CCR register value.
STS: Acquires the state of the STATUS pin.
SBUS: Acquires the load/store bus address.
EBUS: Acquires the external bus address.
SBTYPE: Acquires the load/store bus status.
EBTYPE: Acquires the external bus status.

CMF: Acquires the status of whether the conditions of
Break Condition and UBC channels are satisfied.

SCMF: Acquires the status of whether the conditions
of channels are satisfied when using the sequential
breaks of Break Condition and UBC.

Notes: 1. When the <mode> items are omitted, this command displays the items selected in the
[Configuration] dialog box. If nothing is acquired and selected in the [Configuration]
dialog box, ‘Not select’ is displayed.

2. The settings with this command do not affect the settings in the [Read status] group
box in the [Configuration] dialog box.

3. This command is valid only during the user program execution. If this command is
used during program break, an undefined value is displayed.

Example:
To display the PC and CCR values:

>cs PC CCR (RET)

PC = H'00000000
CCR = H'00000000
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