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Notice

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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




To all our customers

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

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

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

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

Keep safety first in your circuit designs!

1

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

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

Notes regarding these materials

1

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

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

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

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

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

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

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

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

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

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

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

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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When using this document, keep the following in mind:

1.
2.

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

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or
part of this document without Hitachi's permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents or
any other reasons during operation of the user's unit according to this document.

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

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

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products
are requested to notify the relevant Hitachi sales offices when planning to use the products in
MEDICAL APPLICATIONS.




Preface

The SH7604 E7000PC graphical user interface software allows Hitachi's in-circuit emulator
E7000PC for SH7604 microcomputers to be used for source-level debugging on Windows*1. This
software thus provides effective application program debugging for systems using the SH7604
MCU.

This manual gives an overview and describes the operating instructions of the SH7604 E7000PC
graphical user interface software.

Please refer to the following manuals before using the SH7604 E7000PC graphical user interface
software.

For details on the SH7604 hardware:
SH7604 Hardware Manud

For details on the SH7604 in-circuit emulator:

E7000 SH7604 Emulator User's Manual

Description Notes on Using the IBM PC*2 Interface Board (HS7000EI101H) Used for the E7000PC
Emulator or the Compact Evaluation Board

For details on software devel opment support tools:
SH Series C Compiler User's Manual

SH Series Cross Assembler User's Manual

H Series Linkage Editor User's Manual

H Series Librarian User's Manual

Notes: 1. Windowsis atrademark of Microsoft Corporation.
2. IBM PCisaregistered trademark of International Business Machines Corporation.
3. All other products are trademarks or registered trademarks of corresponding companies.



Symbols Used in This Manual

The following symbols are used in this manual:

___ (underlining):  Input
< >: Information within <> must be specified.
[ ] Parametersenclosed by [ ] can be omitted.
The entry specified just before this symbol can be repeated.
| Select one of the parameters separated by this symbol or select both.
[|: Select only one of the parameters separated by this symbol.
Indicates a space or atab.
(key): Pressthe key on the keyboard.
(Enter): Pressthe ENTER key.
(Ctrl+C):  Pressthe CONTROL and C keys simultaneously.
(Alt+B): Pressthe Alt and B keys simultaneously.

(Alt+Ctrl+A):

Pressthe Alt, CONTROL, and A keys simultaneously.

[Command]: Indicates amenu command opening a window.
[Command...]: Indicates a menu command opening a dialog box.
<Button>: Indicates a button.
C>: Indicatesthe DOS* prompt.

Note: MS-DOS isaregistered trademark of Microsoft Corporation.

Data valuesin this manual are expressed as follows:

Binary: Prefixed by B'
Octal: Prefixed by O'
Decimal: Prefixed by D'
Hexadecimal: Prefixed by H'

Data without a prefix isin hexadecimal unless otherwise specified.

The display examples shown in this manual are operating results under Microsoft Windows Version
3.1
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Section1 Overview

1.1 Functions and Features

The SH7604 E7000PC graphical user interface software (GUI-SH) allows Hitachi's SH7604
E7000PC in-circuit emulator (E7000PC emulator) to be operated on Windows, thus enabling the
E7000PC emulator to be used for efficient source-level debugging. The GUI-SH thus provides
effective application program debugging for systems using the SH7604 MCU.

The GUI-SH provides the following functions and features:

« Source-level debugging

Displays the source program (assembly language or C) and execution points.
Sets and cancels breakpoints from the source program.
Displays the values of symbols selected from the source program in a specific window.

Executes program in units of one source program line displayed in awindow (single-step
execution).

Acquires trace information during program execution, and displays the source program
contents corresponding to the trace information.

¢ Multi-windows

Provides multi-windows (displays multiple windows at the same time).

Provides frequently used commands in button form, enabling efficient operation by mouse.

 Powerful debugging functions

Displays and modifies memory, register, and symbol contents in windows.
Displays subroutine call sequence.

Enables easy program and signal analysis by displaying trace information in graphical form.

» Multi-load module file
Loads multi-load module files and debugs al the integrated load modules.
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1.2 Configuration
Figure 1-1 shows the hardware configuration required for GUI-SH operation.

The GUI-SH operates under the control of Windows on a personal computer. The personal
computer must be connected to the E7000PC emulator station viaan IBM PC interface board to
allow the computer and emulator to interact. The E7000PC emulator station must be connected to

the user system viathe emulator pod.

E7000PC GUI
File Execuon Trace View Help

IBM PC interface board

o
" /Insert to an extension

slot PC interface cable

\ | i | 0

Personal computer

Emulator pod
Emulator station

Figure1l-1 Hardware Configuration



1.3 Operating Environment

The GUI-SH operating environment is shown in table 1-1.

Table1-1 GUI-SH Operating Environment

Item

Operating Environment

Personal computer

IBM PC or compatible machine having an 80386 or 80486 CPU,
and an AT bus, on which Microsoft Windows Version 3.1 operates

(ON]

MS-DOS under which Microsoft Windows Version 3.1 operates

Windows

Microsoft Windows Version 3.1

Minimum operating memory

640-kbyte or larger main memory and 8-Mbyte or larger protect
memory in 386 enhanced mode

Display Color or monochrome display which can be connected to the
personal computer and can run Windows (VGA or higher is
recommended)

Hard disk 2-Mbyte or larger free space available (space for installation)

Mouse Any mouse which can be connected to the personal computer

and can operate under Microsoft Windows Version 3.1.

Note: The GUI-SH may output display contents to a file on the hard disk. If a large amount of data
is output, an error message for insufficient memory may be displayed. In this case, make at
least 3 Mbytes of free space available on the disk.

1.4 FileConfiguration

The GUI-SH software is provided on a 1.44-Mbyte floppy disk. The GUI-SH file configuration is

shownin table 1-2.

Table1-2 GUI-SH File Configuration

File Name Contents

GUISH.EXE GUI-SH execution file

GUISHOP.HLP Help file explaining GUI-SH basic operations
GUISH.INI File specifying initial values at GUI-SH initiation
INSTALL.EXE Program file installing the GUI-SH




1.5 Debug Target Programs

Figure 1-2 shows programs that can be debugged using the GUI-SH. To perform source-level
debugging using the GUI-SH, an absolute load module file must be created with specifying the

debug option by the compiler, assembler, or linkage editor and then it must be loaded to the GUI-
SH.

Assembly C source Standard User
source program include include
program file file file file

vy

SH series SH series
cross assembler C compiler

Relocatable Relocatable lsgandard Il_Jt;ser
object file object file forary forary
file file
LI B |
H series

linkage editor

Y

Absolute H series

load module object
file converter

Memory
image file
\

S-type load
module file

Hex-type load
module file

—/

SH7604 E7000PC GUI

Target system

Figure1-2 Debug Target Programs
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1.6 Limitationson Debug Target Programs

The limitations on programs that can be debugged using the GUI-SH are listed in table 1-3.

Table1-3 Limitationson Debug Target Programs

Item Maximum Remarks
Symbols 16,777,215 65,535 symbols/unit x 2,340 units
symbols (When not limited by memory capacity)

Symbol name length

32 characters

Up to 255 characters can be used for
structure symbol names

Segments

2,729 segments

Units in one segment

2,340 units

Sections in one segment

4,094 sections

Functions in one unit

1,364 functions

Files in one unit

16,383 files

Lines in one file

32,767 lines




1.7 Limitationson Functions
The limitations on the GUI-SH functions are listed in table 1-4.

Table1-4 Limitationson Functions

Item Maximum Remarks

File name length 115 characters Limited by the DOS file system
Data length 255 characters

Breakpoints set at one time 255 points

Waveforms drawn 32 waveforms

at one time

Memory locations changed 256 points

at one time

Watch points 8 points

Bytes of information displayed 32 bytes

for one watch point

Symbols displayed 16 symbols For SUMBOL VALUE command
at one time

Symbol contents locations 256 points

changed at one time

Bytes of information displayed 20 kbytes
for one symbol

Nest levels displayed at 64 nests
function call sequence display

Characters input in 78 characters Limited by the maximum number
the command area of command input characters in
E7000PC
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Section 2 Installation

Installation Procedure

Install the GUI-SH using the procedure shown in figure 2-1.

(1) Confirm operating environment.
Check the operating environment of the personal computer on which the GUI-SH is to
operate. (For details, refer to section 2.2, Confirming Operating Environment.)

(2) Connect the E7000PC emulator to the personal computer.
Install the IBM PC* interface board in the personal computer, and connect the E7000PC
interface cable. (For details, refer to the Description Notes on Using the IBM PC Interface
Board Used for the E7000PC Emulator or the Compact Evaluation Board (HS7000EILO1H).)

(3) Initiate Windows.
Initiate the Windows program on which the GUI-SH is to be installed. (For details, refer to
section 2.3, Initiating Windows.)

(4) Execute the installer program.
Create a directory to store the GUI-SH and copy the files from the provided disk and emulator
system disk to the directory. Create a GUI-SH group and register the GUI-SH icon. (For
details, refer to section 2.4, Executing Installer Program.)

(5) Modify system files.
Modify files such as CONFIG.SYS and AUTOEXEC.BAT (For details, refer to section 2.5,
Modifying System Files.)

(6) Initiate the GUI-SH.

(For details, refer to section 2.6, Initiating GUI-SH.)

Figure2-1 Installation Procedure

Note: IBM PC isaregistered trademark of International Business Machines Corporation.




2.2 Confirming Operating Environment

Check that the personal computer and peripheral devices are correctly connected before installing
the GUI-SH. Windows must be correctly installed before the GUI-SH isinstalled. Confirm the
following before installing the GUI-SH:

« 2 Mbytes or more free space is available on the hard disk to which the GUI-SH isto be installed.

» Windows has been correctly installed and must be able to be initiated in 386 enhanced mode.
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2.3 Initiating Windows
Initiate Windows using the following procedure:
() Initiate DOS from the hard disk.

(2) [Initiate Windows from the hard disk. After Windows has been installed and placed in
subdirectory \windows on hard disk drive C, enter as follows:

C>cd \wi ndows( Ent er)
Cwi n(Enter)

If Windows has been installed in another drive or subdirectory, change the current directory to that
subdirectory, and then enter win (Enter).

If the subdirectory in which Windows has been installed is registered as a path name, the current
directory change command (CD command) need not be executed.

Once Windows isinitiated, the display shown in figure 2-2 appears. (The display may be different
depending on the Windows environment.)

= Program Manager v | A
File  Options  Window Help
= Main - 1]
< 4 [
¥ =]
(=] =

——F
e

SICAVELEG[Ed Control Panel Clipboard

Viewer

A = S
e’

Windows PIF Editor Read Me
Setup

MS =
DG —

MS-DOS Print Manager
Prompt

Games StartUp Accessories ]

«]

Figure2-2 Example of Windows Start-Up Screen
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2.4 Executing Installer Program

The GUI-SH isinstalled on Windows by initiating program INSTALL.EXE from the provided disk.
Beforeinitiating the INSTALL.EXE, terminate all Windows tasks other than the program manager.

Initiate the INSTALL.EXE by the following procedure:

(1) Insert the provided disk into floppy disk drive A.
(2) Click the[File] menu on the Program Manager window.
(3) Select the[RUN...] command by clicking on it; the dialog box for the [File - RUN...]
command will be displayed.
(4) Enter a\install.exe in the file name text box as shown in figure 2-3.
= Run
Command Line:
|ainstall.exe| | | cancel |
[J Run Minimized
Figure2-3 FileNamelnput (INSTALL)
(5) Click the <OK> button to initiate installer program.
(6) Whentheinstaler program isinitiated, awindow is displayed prompting the user to specify

the directory in which the GUI-SH isto be installed as shown in figure 2-4. Theinstaller
program copies the files necessary for GUI-SH execution to the directory specified in this
window. When the specified directory already exists, a message box is displayed to confirm
whether the user wants to overwrite the directory.

Install SH7604 E7000PC GUI

The install program for "SH7604 E7000PC GUI"
to run on your computer.
Type a new path for "SH7604 E7000PC GUI".

To: | CARMIER |

’ Install } ’ Cancel }

Figure 2-4 Installation Directory Specification (INSTALL)
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(7) Enter the directory name and click the <Install> button, which starts copying the necessary
files.

(8) When thefiles necessary for GUI-SH execution have been copied, adialog box prompting the
user to locate the E7000PC system disk as shown in figure 2-5. Insert the E7000PC system
disk into afloppy disk drive and click the <OK> button, which starts copying the E7000PC
system files. Clicking the <Cancel> button terminates installation.

Install E7000 System

Please insert the E7000 System Disk.
If the files on this disk can be found

at a different location, type a new path
to the file bellow.

Path :
Figure2-5 E7000PC System Disk Specification (INSTALL)
(99 When the E7000PC system files have been copied, a dialog box is displayed to confirm

whether the user wants to add to the AUTOEXEC.BAT the path name of the directory in
which the GUI-SH has been installed and whether the user wants to modify the SY STEM.
INI, as shown in figure 2-6.

To add the path name to the AUTOEXEC.BAT or modify the SY STEM.INI using the
installer, click the <OK> button. To terminate the installer, click the <Cancel> button. In this
case, change the required file using the procedure described in section 2.5, Modifying System
Files.

Additional Environment

To setup Windows correctly, setup
needs to modify your AUTOEXEC.BAT
and SYSTEM.INI files.

Make all modifications for you.

Figure2-6 Addition Confirmation Dialog Box (INSTALL)
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(10) Click the <OK> button; adialog box is displayed prompting the user to specify the drive
storing the AUTOEXEC.BAT file as shown in figure 2-7. Click or input from the keyboard
the drive name storing AUTOEXEC.BAT.

Select drive of AUTOEXEC.BAT
Change AUTOEXEC.BAT to Add
run SH7604 E7000PC GUI.
Please select the drive. m
drive:

[-a-] +
[-c] ]
[-d-] —]
[-e-] 4

Figure2-7 AUTOEXEC.BAT File Drive Specification (INSTALL)

(11) To add to the AUTOEXEC.BAT file, environment variable GUISHPATH and the directory
path in which the GUI-SH has been installed, click the <Add> button. The file before adding
the path nameis saved as AUTOEXEC.GUI.

To terminate the program without changing the AUTOEXEC.BAT file, click the <Cancel>
button. In this case, change the AUTOEXEC.BAT using the procedure described in section
2.5, Modifying System Files.
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(12) A dialog box is displayed to select the memory address range for the IBM PC interface board,
as shown in figure 2-8. Specify the memory address range. For example, select "DO000-
D3FF" to specify the range from D000:0000 - D3FF:000F.

— Change EMMExclude entry

Change EMMExclude entry Change
in SYSTEM.INI.

Please select a range of memory
'IBM-PC Interface board' used

address space.

Interface board address:

CO000-C3FF 1
C400-C7FF
C800-CBFF
CCO00-CFFF
D000-D3FF
D400-D7FF
D800-DBFF +

Figure2-8 Specification of Memory Address Rangefor IBM PC Interface
Board (INSTALL)

(13) To add to the Windows system file SY STEM.INI the memory address range for the IBM-PC
interface board, click the <Change> button. The file before adding the memory addressis
saved as SYSTEM.GUI. To terminate the installer without changing the SY STEM.INI file,
click the <Cancel> button. In this case, change the SY STEM.INI using the procedure
described in section 2.5, Modifying System Files.
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(14) To add the memory address range for the IBM PC interface board, EMM Exclude parameter of
the SYSTEM.INI fileisused. If the memory address range has aready been specified, a
rewrite confirmation message is displayed as shown in figure 2-9. Select <Replace> or
<Cancel> according to the operating personal computer.

— ALERT

EMMEXxclude entry already exists.
EMMExclude=CCO00-CFFF

Replace the following line:
EMMExclude=D000-D3FF

Replace ’ Cancel ‘

Figure 2-9 Dialog Box for Confirmation of Memory Address
Specification Range Rewrite (INSTALL)

(15) Theinstaller program terminates.

= The install program for SH7604 E7000PC GUI

0 Install completed !!

Figure2-10 Installer Termination Message (INSTALL)
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2.5 Modifying System Files

‘CAUTION! ‘

‘Back up the CONFIG.SY S, AUTOEXEC.BAT, and SY STEM.INI files before modifying the files. ‘

@

@

Terminate Windows.
Select [eXit] from the [File] menu of the program manager to terminate Windows.

Modify CONFIG.SYS.

The GUI-SH accesses the IBM PC interface board. When avirtual EMS driver installation is
specified in CONFIG.SY S, the memory addresses for the IBM PC interface board must be set
outside the range managed by the virtual EM S driver.

An example of how to set the memory addresses for the IBM PC interface board to
D000:0000-D3FF:000F, which is outside the range managed by the virtual EM S driver
(EMM386) and how to specify the base address of the EM S page frame as E000:0000, is
shown below (enter the underlined part).

DEVI CE=C: \ W NDOAS\ EMVB86. EXE 1024 RAM x=D000- D3FF fr ane=E000

©)

Specify the memory address range selected in (12) of section 2.4, Executing Installer
Program.

The memory addresses for the IBM PC interface board can be changed using the DIP switch
onthe board. For details, refer to the Description Notes on Using the IBM PC Interface Board
Used for the E7000PC Emulator or the Compact Evaluation Board.

Modify AUTOEXEC.BAT.

When AUTOEXEC.BAT has not been modified by the installer program, set the directory
path and environment variablein AUTOEXEC.BAT. If the directory name for the GUI-SH
described in section 2.4, Executing Installer Program is GUISH, modify as follows:

PATH C:\; C: W NDOWS; C. \ GUI SH
SET GUI SHPATH=C. \ GUI SH

Note: Add the underlined parts.

29



(4 Modify SYSTEM.INI
When the memory address range for the IBM PC interface board has not been specified using
the installer program, modify the SY STEM.INI, which isaWindows initiaization file, to
specify the memory address range for the IBM PC interface board outside the Windows
memory management area. The SYSTEM.INI file exists in the Windows directory. Specify
the EMMExclude in the [386Enh] section in the SY STEM.INI file. To specify the memory
address range for the IBM PC interface board [ D000:0000-D3FF:000F] outside the Windows
memory management area, modify as follows:

[ 386Enh]
EMVExcl ude = DO0O-D3FE

Note: Add the underlined part.

(5) Initiate DOS.
When DOS file modification is completed, temporarily terminate DOS, then re-initiate it.
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2.6 Initiating GUI-SH
Initiate the GUI-SH using the following procedure:

(1) Initiate Windows. Immediately after GUI-SH installation, temporarily terminate Windows

and DOS, and then re-initiate them.

Power on the emulator.

)

(3) Using the left button on the mouse, double-click the GUI-SH icon in the GUI-SH group

window within the Program Manager window, as shown in figure 2-11.

= Program Manager v
File  Options  Window Help
& ME
=
_ — a  sH7604 E7000PC GUI RS
File Manager ~ Control Panel  Print Manager 1 =)
1pei
@ P/‘ SH7604
= E7000PC GUI
Windows PIF Editor Read Me
Setup
e ] B
Geq| oeq Seq| oag]
A4 D AYO AL D AYO
Accessories Games StartUp Applications

Figure2-11 Program Manager Window and GUI-SH Initiation




(4) Whenthe GUI-SH isinitiated, the display shown in figure 2-12 appears. The E7000PC
emulator start-up message is displayed at the bottom, and the system waits for monitor
command input. Enter the Scommand. For other monitor commands, refer to the E7000
SH7604 Emulator User's Manual. When initiation is completed, the WARM/COLD start
selection request message is displayed. When the (Enter) key is pressed to select the COLD
start, the GUI-SH prompts for emulator command input by displaying a colon (:).

—

SH7604 E7000PC GUI v|a

File

Execution

Trace

View

Help

‘ File:

[ Top Line: 00000

| End Line: 00000

‘ Total Line:

‘ Segment:

=l

l DISPLAY H STEP_OVER H STEP_UP H STEP H CONTINUE H SET H CLEAR H STOP ‘

‘ Line:

= — |

[Mode:

Figure2-12 Start-up Display

(5) When abackup fileisfound, the message box shown in figure 2-13 is displayed to confirm
operating environment backup file load. To load the operating environment backup file

previously saved, click the <Yes> button. To initiate the GUI-SH without |oading the backup
file, click the <No> button.

— ALERT

BACK UP FILE <C:\GUISH\GUIBACK.INF> exists.

Do you set BACK UP FILE contents to SH7604 E7000PC
GUI?

Yes ’

No |

Figure 2-13 Backup File L oad Confirmation M essage Box
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(6)

If the E7000PC emulator power is off, or if the IBM PC interface board or interface cableis
not correctly connected, the message box shown in figure 2-14 is displayed. In this case,
power on the E7000PC emulator and click the <OK> button, or terminate the GUI-SH by
clicking the <Cancel> button and check the hardware settings.

— ALERT

@ NO INTERFACE BOARD !!

|Betry | ’Cancel}

Figure 2-14 Emulator Status Confirmation M essage Box
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Section 3 Graphical Debugging Environment

This section describes each window and operation of the GUI-SH.

31

Base Window

3.1.1 BaseWindow Configuration

After GUI-SH initiation, the base window shown in figure 3-1 opens.

The base window provides source-level debugging functions such as displaying the source file and
symbol contents, executing programs, and setting and cancelling breakpoints.

Minimize button

i 3
Control menu box (1) Title bar (2) Maximize button [3]
/
= SH7604 E7000PC GUI M
File  Execution Trace View Help —1— Menu bar [4]
[ File:c_sample.c [ Top Line: 00044 ‘ End Line: 00061 [ Total Line: 00124 [ Segment: c_sample —— Source 5
"Kyoko" 26 1234567 1 information area Bl
. " 0 [ ]
h
int count; Source area [6]
void sort(): L
B PCymain( ) [
{
B count = 0;
B far (5 ;)
B sort(sectionl, NAME);
B count ++; - ;
B sort(sectionl, AGE); Emulation information
B count ++; | || areats
B sort(sectionl, I1D); ¥
| >
DISPLAY H STEP_OVER H STEP_UP ‘ | STEP ‘ ‘ }etﬁlwz/ H SET ‘ | CLEAR N STOP ‘ Tool bar [7]
PC=00000000 [Line:000052 [ oo /,/ Mode:
[ || Optimization
CENoCD VATEN AL OF Ao D status area [9]
1
OP ADDR 00000000 H+— Emulator command
D ADDR 0000054 area [10]
L4
- -»
T T — Window corner [11]

Figure3-1 Base Window Configuration
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The base window consists of the following:

@

@

©)

4

©)

(6)

)

®

©)

(10)

(11)

Control menu box
Clicking this box opens the base window control menu.

Title bar
Thetitle of the GUI-SH program is displayed. Clicking thetitle bar activates the window.
When active, the window can receive key entries and commands.

Minimize button and maximize button
Clicking the minimize button reduces the base window to an icon. Clicking the maximize
button enlarges the base window to its maximum display size.

Menu bar
Displays command menus available for use. Clicking acommand menu displays alist of
commands included in the command menu.

Source information area
Displays information on the source file displayed in the source area.

Source area
Displays the source file being debugged.

Tool bar
Displays buttons for frequently used commands. Clicking a button directly executes the
command.

Emulation information area
Displays emulation information during program execution or at termination.

Optimization status area
Displays whether or not the source file displayed in the source area has been optimized.

Emulator command area
Areafor inputting emulator commands. The command area can be closed or opened by the
[Command area] command in the View menu.

Window corner
Dragging the corner changes the window size.
Note that tool bar buttons will be obstructed from view when the window size is reduced.
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3.1.2 Menu Bar
The menu bar displays command menus available for use.

Place the mouse pointer on a menu name displayed on the menu bar and click the left button of the
mouse; a command list as shown in figure 3-2 is displayed.

Load 4
Input from... Alt+l

Qutput to... Alt+O
Quit Alt+F4

Figure3-2 Command List
Commands in command lists can be executed by the following procedure:

Click the command to be executed using the left button of the mouse, or drag the mouse until the
command name becomes highlighted and rel ease the mouse button.

Symbols used in command lists indicate the following meaning:

<command>.... Displays adiaog box.
<command>p : The command has a subcommand menu.
<command>: The command can also be executed by entering only the underlined part of
the command name from the keyboard.

When the selected command has already been executed and the window is open, the window is
brought to the top of the screen.

The key name, such as (Alt + F4), displayed on the right of each command name in the command
list indicates the short-cut key for the command. Only inputting the keys executes the
corresponding command.
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3.1.3 Sourcelnformation Area

The source information area displays information on the source program displayed in the source
area. Figure 3-3 shows the source information area. This area displays the following information:

(1] [2 [3] [4] (5]
‘ [ File: sample.c ‘ Top Line: 00044 [ End Line: 00061 [ Total Line: 00124 [ Segment: sample

Figure 3-3 Source Information Area

(1) File: (sourcefile name)
Source program file name

(2) TopLine: (first line number)
Line number of thefirst line displayed

(3 EndLine: (last line number)
Line number of the last line displayed

(4) Totd Line: (total number of lines)
Total number of linesin the source program

(5) Segment: (segment name)
Segment name of the source program

3.1.4 SourceArea

The source area displays a section of the source file corresponding to the current program counter
(PC). Figure 3-4 showsthe source area display.

B PC>|int ca_gcn(int datal, int data2) il
{
int rem ]
B if (datal) < 0) /* datal convert*/
BP datal = 0 - datal;
B if (data2) < 0) /* data2 convert*/
B data2 = 0 - dataz; L |
- 3
€[ | [+

Figure3-4 SourceArea
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When a program is loaded by the [Load-Load program file...] command in the File menu, a section
of the source file corresponding to the execution start address of the program is displayed. When
program execution stops, for example, at a breakpoint, the section of the source file corresponding
to that address is displayed.

The displayed source file can be scrolled using the scroll bar in the source area. The source file can
be changed using the [Source - Display...] command in the View menu. In addition, the font, font
size, and tab width of the source file can be changed using the [Source - Setting...] command in the
View menu.

The PC mark (PC>) indicating the current program counter location and B marks (B) indicating
lines where breakpoints can be set are displayed at the left of the source file. After setting the
breakpoint, BP marks (BP) are displayed to indicate lines to which breakpoints are set.

By clicking the source program in the source area with the left button of the mouse, acursor (|) is
displayed to indicate the clicked position. The <CONTINUE>, <SET>, and <CLEAR> buttonsin
thetool bar operate after the cursor is displayed.

Double-clicking aword in the source program highlights and selects the word. Dragging with the
left button of the mouse highlights and selectstext. The <DISPLAY > button in the tool bar, the
character string search function, and function copying the text to the clipboard operate on the
selected text.
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3.1.5 Tool Bar

Thetool bar consists of buttons corresponding to frequently used commands. Clicking a button
executes the corresponding command. Figure 3-5 shows the buttonsin the tool bar.

| DispLAY | [sTEP_OVER || sTEP_up || sTEP |[ conTINUE || sET || cLEAR || sToP |

Figure3-5 Tool Bar

Button functions are listed in table 3-1.

Table3-1 Button Functions

Short-Cut
Button Keys Function
<DISPLAY> (Alt + N) Adds the symbol selected in the source area to the SYMBOL
VALUE window.
<STEP_OVER> (F7) Executes one program line pointed to by the current program

counter (PC) and then stops. When the line includes a function
(subroutine) call, program execution stops after executing the
function. This button cannot be used in the ROM area.

<STEP_UP>

(F8) Executes the function including the current program counter (PC),
and stops execution when returning to the upper function (calling
function). This button cannot be used in the ROM area.

<STEP>

(F9) Executes one program line pointed to by the current program counter
(PC) and stops. When the line includes a function (subroutine) call,
program execution stops at the first line of the function.

<CONTINUE>

(Alt + G) Executes the program from the line pointed to by the current
program counter (PC). Execution continues until a line including
a cursor is reached. Note that execution stops only when the line
marked with B in the source area are clicked.

<SET>

(Alt + B) Sets a breakpoint to a line including a cursor in the source area.
A breakpoint can be specified only to a line marked with a B in
the source area.

<CLEAR>

(Alt+ C) Cancels the breakpoint set to a line including a cursor in the
source area.

<STOP>

(Ctrl+ C)  Forcibly stops program execution.




3.1.6 Emulation Information Area

The emulation information area displays emulation information during program execution or at
execution termination. Figure 3-6 shows the emulation information area.

PC value [1] Line number at PC[2] Emulator communication information[3]
/ / / Optimization Master - slave
f status area / information[5]
| PC =00001000 |Line:000032 [ === | [OPTIMIZED] | Mode: MASTER

’ **RESET IN BY E7000 ! ’

Emulator message area [4]

Figure3-6 Emulation Information Area
The emulation information area displays the following information:

(1) PC = XXXXXXXX
Displays the current program counter value. During program execution, the value is updated
to the current program counter value. At execution termination, the program counter value
indicates the next address to be executed.

(2) Line:
Displays the line number of the source file corresponding to the program counter value at
execution termination.

(3) Emulator communication information
Communication status between the GUI-SH and the emulator is displayed as follows:
ACCESS: Sending acommand to the emulator
PROCESS: Receiving acommand from the emulator
*xxxx%%: Not communicating with the emulator

(49) Emulator message
Displays the cause of program execution termination and execution time. When <Enable> is
specified in [Display memory trace data] of the [Go...] command, the contents of the memory
address specified in [ Trace memory condition] of the [Trace memory...] command is
displayed during emulation.

(5) Master-slave information
When simultaneously operating two or more emulators, operating status is displayed as
<MASTER> and <SLAVE>.
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3.1.7 Optimization Status Area

The optimization status area displays (OPTIMIZED) as shown in figure 3-7 if the program
displayed in the source area has been optimized. If not, nothing is displayed.

[OPTIMIZED]

Figure3-7 Optimization Status Area
3.1.8 Command Area

The command areais used for inputting emulator commands. Figure 3-8 shows the command area.

** RESET I N BY E7000 !
CLOCK = EML
E7000 MODE = 08 ( MD5-0=3F)

REMAI NS EMULATI ON MEMORY S=D 0512KB

Figure3-8 Command Area
Input emulator commands in the command area using the following procedure:
(1) Click the command area using the |eft button of the mouse to display the cursor ().
(2) When the emulator command input prompt (: or #) is not displayed, press the (Enter) key.
(3) After the prompt, input emulator commands.

Command execution results are also displayed in the command area. Former execution results can
be referenced by scrolling the display with the scroll bar in the command area.

The command area window size can be changed by the [Command area] command in the View
menu.

Specia key codes can be used in the command area as shown in table 3-2.

By using the history function ((Alt + 1 ) keysor (Alt + | ) keys), the previously input command can
be displayed, edited, and executed.

For the emulator commands that can be used in the command area, refer to appendix A, E7000
Emulator Command List.
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Table3-2 Special Key Codesin Command Area

Buttons Function

(Ctrl + C) Stops command execution or program execution.
(Backspace) Inserts a backspace.

(Delete) Deletes the character at the cursor.

(Esc) Cancels the characters on the input line.

(Home) Moves the cursor to the beginning of the input line.
(End) Moves the cursor to the last character on the input line.
(Page UP) Scrolls up by one page.

(Page Down)

Scrolls down by one page.

(1)

Scrolls up by one line.

()

Scrolls down by one line.

(Alt+ 1) Displays the previously input command (history function).

(Alt+ 1) Displays the previously input command (history function).

(<)or(-) Moves the cursor left or right.

(Space) Enters parallel mode when pressed during GO command
execution.

(Enter) Executes the command. Enters parallel mode when pressed
during GO command execution

(Ctrl + Tab) Switches the cursor display to the source area (If this key code is

input again, the cursor display returns to the command area.)




3.2 Debug Windows

The GUI-SH includes the debug windows shown in table 3-3 in addition to the base window, which
can be opened at the same time during debugging.

Each window opens by a corresponding command. To close awindow, click the <Cancel> button
in the window or select <Close> in the control menu box.

In some of the windows, the contents of the window can be output to afile or specific text in the
windows can be searched for.

Table 3-3 Debug Windows

Window Function File Output Text Search
Trace text Displays trace information as text Enabled Enabled
Trace graph Displays trace information as a graph Disabled Disabled
Memory dump Displays memory contents in dump Enabled Enabled
format and allows memory contents to
be modified
Watch Displays contents of the watch point Disabled Enabled
Register Displays register contents Disabled Enabled
Symbol display Displays symbol attributes Disabled Enabled
Symbol value display Displays symbol values and allows Disabled Enabled

values to be changed

Disassembly display Disassembles and displays a Disabled Enabled
program in the source area

Function call sequence Displays function call sequence up to the Disabled Enabled
display one including the current program counter

value
Emulator help Displays a list of emulator commands Disabled Enabled
Emulator command Displays how to use emulator Disabled Enabled
help commands
GUI operating help Displays how to use graphical Disabled Enabled

debugging environment

3-10



Figure 3-9 shows an example of a debug window configuration.

Control menu box[1] Title bar[2] Minimize button[3] /7 Maximize button[3]

= MEMORY DUMP ]

T
-
<ADDRESS> < D A T A > < AS ¢

01000000 2F E6 2F D6 2F C6 4F 22| DC 02 DD 03 DE 03 A0 18 "/ /. /I
01000010 E3 00 34 20 01 00 03 DC 01 00 04 3C 01 00 00 46 . 4
01000020 E5 00 4E OB 64 C3 E5 01 63 D2 73 01 D2 32 4E OB—_ g Display/
01000030 64 C3 E5 02 62 D2 72 01 2D 22 4E OB 64 C3 63 D2 "g .. b change area[4]
01000040 73 01 AF ED 2D 32 65 5F 2F E6 2F D6 4F 22 7F FO »g . ..

01000050 67 F3 A0 D5 60 53 A0 39 E5 00 63 5F 6E 53 43 08 =g . . "
01000060 43 08 33 4C 6D 33 A0 OF 66 53 60 6F D3 1C 40 08 "C 3Lni
01000070 40 08 30 4C 43 OB 61 D3 40 11 89 05 63 6F 43 08 "@OQLC
01000080 43 08 33 4C 6D 33 6E 63 76 01 62 6F 42 08 42 08 "C. 3Ln|
01000090 32 4C 63 23 62 30 22 28 8B E7 62 5F 61 73 D3 11 " 32| c#b
010000A0 42 08 42 08 32 4C 6D 23 43 OB EO 10 6E EF 61 D3 "p. B, 2
010000B0 D3 OC 4E 08 4E 08 3E 4C 66 E3 62 E3 43 0B EO 10 .. N N
01000000 61 63 62 73 D3 07 43 OB EO 10 75 01 62 5F 42 08 "3cbs
01000000 42 08 32 4C 63 23 62 30 22 28 8B BE AD 9A 00 09 "B 2Lc

010000E0 01 00 03 00 01 00 02 20 AO 3A E5 00 63 5F 6E 53 " .. A
010000F0 43 08 43 08 33 4C 85 34 6D 03 A0 OF 66 53 62 6F "C. C 3¢

| [»>
l Enter ‘ ‘ Qutput ‘ lgancel ‘ 4

Scroll bars[5]

Window corners[7]
Buttons[6]

@
@)

©)

(4)

©)

(6)

()

Figure3-9 Example of a Debug Window
Control menu box

Title bar
Thetitle of the debug window is displayed. Clicking the title bar activates the window. Once
activated, the window can receive key entries and commands.

Minimize button and maximize button

Display/change area
Displays debugging information. The contents of some windows can be directly changed.

Scroll bars
Scrolls the display/change area.

Buttons
Include functions such as outputting window contents to afile or closing the window.

Window corners
Dragging a corner changes the window size.

Note: When the window is reduced, the buttons may be obstructed from view.

311




3.3 Dialog Box

A dialog box isawindow used for inputting parameters necessary for command execution. Figure

3-10 shows a dialog box.

Control menu box[1]

Title bar[2]  Text box[4]

Condition type
[ ©fes

OTrace stop O Subroutine ORange OTrigger

Done

Subr e

Start address: ‘

‘ Reset

End address :

Cancel

Address condition

Start address: |

End address : ‘

- X Reverse
Data condition
Data value : \ \
Data size
’7 = @®Byte O word O Long word ‘
Bus width
= Oshit_ ® 16bit O 32bit | betay count:
”Read/erte ® Read/Write O Read O Write ‘

Button[3]

= TRACE CONDITION

- SOURCE DISPLAY

List box[7]

File name:

C\SHTOOL\BIN\String.h

‘Segment name: ‘ sample

lpisplay ‘ ‘ Reset ‘ l Cancel ‘

[ Pin/ external probe condition... |

Group box[5]

Option buttons[6] Check box[9]

Drop-down list box[8]

Figure3-10 Dialog Box

Thetitle of the dialog box is displayed. Clicking the title bar activates the dialog box. Once
activated, the window can receive key entries and commands.

(1) Control menu box
(2) Titlebar
(3 Buttons

The buttons used in the dialog box and their functions are listed in table 3-4.
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Table3-4 Buttonsin Dialog Box

Button Function

<Done> Activates the input parameters and executes the command
<Cancel> Cancels the input parameters and closes the dialog box
<Reset> Resets the parameters to the default values

<Command> Executes the <Command> command using the input parameters
<Button...> Opens another dialog box to input more detailed parameters
<Close> Closes the dialog box

(4) Text box

©)

(6)

()

®)

9

(10)

Receives text from the keyboard such as addresses or symbols. Click the box with the mouse
to display the input pointer (|), and then enter from the keyboard.

Group box
Includes items related to each other.

Option buttons
Exclusively selects oneinput parameter. Only one button can be selected.

List box
Lists parameters from which required ones can be selected. When the box cannot display all
parameters, a scroll bar isdisplayed. Thelist can be scrolled using the mouse or keyboard.

Drop-down list box
A list box with an arrow is called adrop-down list box. Clicking the arrow displays the list
box.

Check box
Options which can be turned on and off. When selected, ax is displayed in the box. When
not selected, nothing is displayed in the box.

Tri-state buttons
The pin conditions and external probe signal levels can be selected from H (high), L (low),
and * (high or low). Clicking the button changes the indication on the button and the setting.
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3.4 Message Box

The message box is displayed when command operation needs to be confirmed or if an error occurs.
The following two types of message boxes will be displayed:

* Operation confirmation message box
The message box shown in figure 3-11 will be displayed when GUI-SH operations must be
selected at GUI-SH initiation and termination and during command execution. Click the <Yes>

or <No> button with the mouse. The <Y es> button can also be selected by pressing the <Y > key
or <Enter> key, and the <No> button by the <N> key or <Esc> key.

— ALERT

BACK UP FILE <C:\GUISH\GUIBACK.INF> exists.

Do you set BACK UP FILE contents to SH7604 E7000PC
GUI?

| Yes | [ No |

Figure3-11 Operation Confirmation M essage Box

e Error message box

If an error occurs, the error message box shown in figure 3-12 will be displayed. After checking
the error contents, click the <OK> button or press the <Enter> key to continue.

= ALERT

@ 2006 : file open error c:\guish\src\test.abs

Figure3-12 Error Message Box
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3.5 Edit Function

When a debug window is active, clicking the right button of the mouse displays the edit menu
shown in figure 3-13, which enables character strings to be searched and copied to the clipboard.

Find... At+F3
Copy Crl+lns

Figure 3-13 Edit Menu
3.5.1 Character String Search

Selecting the [Find...] command from the edit menu opens the dialog box for character string search
(hereafter called the FIND dialog box) shown in figure 3-14.

— FIND

Find What: | || Find Next
Direction
Cnaencsse | Oup ©oom

Figure3-14 FIND Dialog Box

Enter in the [Find What:] text box the character string to be searched for, and click the <Find Next>
button; the character string begins to be searched for from the current cursor position. When the
character string is found, the found character string is highlighted in the window. To find the next
occurrence of the character string, click the <Find Next> button. The search direction can be
specified with the [ Direction] group box. Selecting <Up> searches text from the cursor position to
the top of the text, and <Down> searches text to the end of the text.

For the source area, the source file currently displayed in the area can be searched.
To terminate the search operation and close the FIND dialog box, click the <Cancel> button.

When a character string is selected in the active window, the character string automatically enters
the [Find What:] text box by opening the FIND dialog box. To select aword in the window,
double-click theword. To select a character string, drag the mouse to highlight the character string.
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Click the <Match Case> check button to search for characters while distinguishing between upper-
case and lower-case |etters.

3.5.2 Copy to Clipboard

Selecting the [Copy] command from the edit menu copies the selected character string to the
clipboard. To select acharacter string, drag or double-click with the left button of the mouse.

3.6 Mouse

Almost all operations on the GUI-SH can be performed by the mouse shown in figure 3-15. Values
such as addresses, however, must be input from the keyboard.

Figure3-15 Mouse

The left button of the mouse is usually used, but for edit function, the right button is used. For text
search, refer to section 3.5.1, Character String Search.

The mouse location is shown as a mouse pointer on the display. The mouse pointer can be moved
to another point as needed by moving the mouse. The mouse pointer isan arrow (1) or an | beam
(']) depending on the window.

Basic mouse operations are as follows:

* Click
Press the left button and quickly releaseit. Click is used to select a window, menu, list, and
button.

¢ Doubleclick
Press the left button twice quickly. Double click isused to activate the item selected in alist box
and to select aword in awindow.

e Drag
Press and hold the button while moving the mouse. Drag is used to select a character stringin a
window.



3.7 Key Input

All operations on the GUI-SH can be performed from the keyboard. To operate using the keyboard,
move to the window to be operated on, and then move to the target operation (subwindow or
button).

Operate the GUI-SH with the keyboard as follows:

(1) Activate the window to be operated on. To activate awindow, first enter (Alt-Space) from the
keyboard to open the control menu. Then, select <Switch to (w)> using the arrow keys and
move to the desired window.

The window can also be switched using the (Ctrl + Esc) keys, (Alt + Tab) keys, or (Alt + Esc)
keys.

(2) When the base window is active, use the following procedure:
Using the (Alt) key in combination with certain key(s), or short-cut keys will open the
command menus. Thetool bar button can be operated by the short-cut key. The tool bar
function included in the Execution and the View menus can also be used as a menu command.

When the base window is active, the cursor is displayed in the command or the source area.
This cursor can be switched between the command and the source area by the (Ctrl + Tab)

keys.

The (Ctrl+C) key input in the command area stops emulator command execution. The
(Ctrl+C) key input outside the command areaisinvaid. Usethe <STOP> button instead.

(3) When adebug window is active, use the following procedure:
Pressthe (Tab) or (Shift+Tab) keysto move the object of operation among windows and
buttons. Wherever the object of operation is located, the (Enter) key performs the same
operation as the <Done> button, and the (Esc) key performs the same operation as the
<Cancel> button. Pressing the key corresponding to the underlined character of the displayed
button name in combination with the (Alt) key moves to the button.

(49) When adialog box is active, use the following procedure:
Pressthe (Tab) or (Shift+Tab) keys to move the object of operation among subwindows and
buttons. Wherever the objet of operation islocated, the (Enter) key performs the same
operation as the <Done> button, and the (Esc) key performs the same operation as the
<Cancel> button. Pressing the key corresponding to the underlined character of the displayed
button name in combination with the (Alt) key moves to the button.
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3.8 Input Format

This section describes the input format for windows other than the command area. For input to the
command area, refer to the emulator user's manual .

Expressions and file names can be input.
3.8.1 Expressions

Expressions can include numerical constants, symbols, and operators. Operators are + (addition)
and — (subtraction). Expressions must not start with an operator.

e Numerical constants
Numerical constants must be in the following format.

Snnn...nn
S Radix
B: Binary
Q: Octa
D: Decimal
H: Hexadecimal
When no radix is specified, the value is assumed to be in hexadecimal.

n: Number
Binary: Numerical characters 0 and 1
Octal: Numerical charactersOto 7
Decimal: Numerical characters0to 9
Hexadecimal: Numerical characters 0 to 9 and alphabetical characters A to Fand ato f

¢ Symbols
Symbolsin assembly language or C source programs can be specified in place of addresses.
Symbols are classified into two types. ordinary symbolsincluding label names, variable names,
and function names, and line number symbols indicating the line number of the assembler or C
compiler listing file.

— Ordinary symbol specification
(8 Load modulefile
I <unit name>/<symbol name>
(b) Multi-load module
1%<segment name>/<unit name>/<symbol name>

— Line number symbol specification
(@ Load modulefile
& <unit name>/<line number>
(b) Multi-load module
& %<segment name>/<unit name>/<line number>
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<segment name>:  Name of the multi-load module file output by the linkage editor before
linking. This must be specified when using multi-load module files, but must
not be specified when using normal load modules.

<unit name>. Character string excluding an extension name from the name of the object
file output by the assembler or C compiler. The unit nameis generally the
source file name.

<line number>: Decimal number without radix

<symbol name>: The following itemsincluded in the unit:
Variable names (array variable name when an array-type symbol is used)
Function name
Pointer name
Structure name [. member name]
Union name [. member name]

— When specifying an external symbol for <symbol name>, specify the unit name whose
external symbol definition has been declared for <unit name>. If the symbol names differ in
the external definition and in the external reference, specify the name in the external
definition.

— When symbols are nested, specify symbol names after aslash (/).
— To specify alocal variable in afunction, specify <function name> then /<symbol name>.

— Variable names, structure names, union names, and pointer names can be specified as
member names.

— To specify an array-type symbol, specify an array variable name. The address value
corresponding to the symbol points to the beginning of the array.

— Symbol names must be expressed by the characters _ and $, the alphabetical characters A to
Z and ato z, and numerical characters0to 9.

— Symbol names must start with either _ or $ or one of the alphabetical characters A to Z and a
toz

— Line numbers must be decimal numbers starting with any number from 1to 9. They must not
start with a 0.

— Uppercase and lowercase letters are distinguished.
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3.8.2 FileNames
File names can be specified up to 127 bytes and must be in the following format:
<drive name>: \<directory path>\<basic file name>. <file extension>
<drive name>: Drive name (first nameisA)
<directory path>: Name of the path to the directory where the file is stored or to be stored
<basic file name>: File name expressed by one to eight characters

<file extension>: Filetype
Example: .C (C sourcefile)
.SRC (assembly language source fil€)
ABS (absolute object file)
.DBG (debugging information file)
.BIN (memory image fil€)

When afile nameisinput from adialog box, it can be specified with arelative path name, as shown
in figure 3-16, by selecting, from the list box, the current directory from the drive nameto the
directory path. When afileisto be read, the file name can aso be selected from the list box. Wild
card characters can be used for file names.

— LOAD PROGRAM FILE

Directory : c:\manual

|

sample.abs

_File name:

g

N< OS>S®Dao

[
[-
[-
[-
[-
[-
[-
[-
[-

r Load information
O OFF @ON

Load program to E7000
- O OFF @ON

[ Load H Verify HLoad and VerifyH Cancel }

Figure 3-16 Example of a Dialog Box for File Operation
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3.9 Short-Cut Keys

The buttons of the commands or on the base window can be operated by short cut keys. Table 3-5
lists the short cut keys.

Table 3-5 Short-Cut Keys

Classification Button/Command Names Short Cut Keys

Buttons <DISPLAY> (Alt + N)
<STEP_OVER> (F7)
<STEP_UP> (F8)
<STEP> (F9)
<CONTINUE> (Alt + G)
<SET> (Alt + B)
<CLEAR> (Alt + C)
<STOP> (Ctrl + C)

FILE menu Load program file... (Alt+L)
Load other file... (Alt + K)
E7000 load... (Alt + J)
Input from... (Alt+1)
Output to... (Alt + 0)
Quit (Alt + F4)

EXECUTION menu Execution mode... (Ctrl + E)

Go... (Alt + Ctrl + G)
Break... (Alt + Ctrl + B)
Break conditionl... (Ctrl + 1)
Break condition2... (Ctrl + 2)
Break condition3... (Ctrl + 3)
Break condition4... (Ctrl + 4)
Break condition5... (Ctrl + 5)

TRACE menu

Trace memory...

(Alt + Ctrl + T)

Trace condition...

(Ctrl + T)

Trace display setting...

(Alt + Ctrl + X)

Trace display text

(Alt + X)

Trace display graph

(Alt + P)




Table 3-5 Short-Cut Keys (cont)

Classification

Button/Command Names

Short Cut Keys

VIEW menu Memory setting... (Alt + Ctrl + M)
Memory dump (Alt + M)
Watch setting... (Alt + Ctrl + W)
Watch display (Alt + W)
Register (Alt + R)
Symbol display (Alt + S)
Symbol value (Alt + Ctrl + N)
Source setting... (Alt + Ctrl +A)
Source display... (Alt + A)
Disassemble (Alt + D)
Route (Alt + U)
Command area (Ctrl + F6)

HELP menu GUI operating help (F1)
EMULATOR command help (Alt + F1)
About... None




Section 4 GUI-SH Operation

This section describes GUI-SH initiation, basic operations, and termination, assuming that the GUI-
SH has been installed. If it has not been installed yet, do so according to the procedure given in
section 2, Installation.

This section mainly describes operations using the mouse. For operations using only the keyboard,
refer to section 5, Command Reference.

4.1 Emulator Power-On
Power on the emulator station before initiating the GUI-SH.

4.2 Initiating GUI-SH

After Windows has been initiated, the program manager window shown in figure 4-1 is displayed.
The group window of the SH7604 E7000PC GUI isin the program manager window. (When the
group window is not open, place the mouse pointer on the SH7604 E7000PC GUI group icon and
double-click.)

— Program Manager
File  Options  Window Help
=] [~[~
<4 =
=
— B sH7604 E7000rc GUl AR
File Manager ~ Control Panel  Print Manager | [ =
Low
@ Pj SH7604
= E7000PC GUI
Windows PIF Editor Read Me
Setup
€] E
22 29 o= 22 L
AYO AV AYO AYO
Accessories Games StartUp Applications

Figure4-1 Display at Windows I nitiation

The icon named SH7604 E7000PC GUI isin the GUI-SH window, which is used to initiate the
GUI-SH. The GUI-SH can beinitiated using the mouse or the keyboard.
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Using the mouse

(1) Place the mouse pointer on the GUI-SH icon.

(2) Double-click the left button of the mouse.

(3) The GUI-SH base window shown in figure 4-2 appears.

Using the keyboard

D
selected, the window title is highlighted.

Press the (Ctrl + Tab) keysto select the SH7604 E7000PC GUI group window. When

(2) Pressthe( ) or () key to select the GUI-SH icon. When selected, theicon titleis
highlighted.
(3) Pressthe (Enter) key.
(4) The GUI-SH base window shown in figure 4-2 appears.
= SH7604 E7000PC GUI ME
File  Execution Trace View  Help
[ File: [ Top Line: 00000 [ End Line: 00000 [ Total Line: [ segment:
] >
[ DISPLAY H STEP_OVER ] [ STEP_UP ] [ STEP ] [ CONTINUE ] [ SET ] [ CLEAR ] [ STOP ]
[ PC= [ Line: [ jasnsianal [ [ Mode:
[ [
000 1t
) 3
| >

Figure 4-2 Display at GUI-SH Initiation
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4.3 Initiating Emulator

After the GUI-SH has been initiated, the emulator message shown in figure 4-3 is displayed in the
command area, and the GUI-SH waits for an emulator monitor command.

SH7604 E7000PC GUI (HS7604G71 WLSF) VX.y
Copyright (c) Hitachi, Ltd. 1994
Li censed Material of Htachi, Ltd.

E7000 MONI TOR WX. X
Copyright (C) 1993 Hitachi, Ltd.
Li censed Material of Hitachi Ltd

TESTI NG
RAM 0123

START E7000
S:  START E7000
R RELOAD & START E7000
L: DI SPLAY LAN PARAMETER
T: START DI AGNOSTI C TEST

(SIRIL/T)

Figure4-3 Emulator Monitor M essage

Enter the (S) key (initiation command) followed by the (Enter) key to display the emulator message
shown in figure 4-4 and initiate the emulator.
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*** E7000 SYSTEM LOADI NG ***

SH7604 E7000 (HS7604EPD70SF) VX. x
Copyright (C Hitachi, Ltd. 1994
Li censed Material of Hitachi, Ltd.

CONFI GURATI ON FI LE LOADI NG

LAN | P ADDRESS FI LE LOADI NG

MODE CHECK

HARDWARE REG STER READ/ WRI TE CHECK
POD SYSTEM LOADI NG

EMULATOR POD TEST

*+* RESET |N BY E7000

CLOCK = XXXX

MASTER MODE=x(MD5 — 0=xx)

MODE SET=x

REMAI NS EMULATI ON MEMORY S=D' xxxxxKB

WARM OR COLD START

file nane : WARM START
return . COLD START
(file name/return) ? _

Figure4-4 Emulator System Message

When abackup file is found, the confirmation message box for backup file load shown in figure 4-5
isdisplayed. Click the <Y es> button to read the backup file and restore the previous execution
information in the GUI-SH. To initiate the GUI-SH using default settings, click the <No> button.
When no backup file is found, this message box is not displayed and the GUI-SH isinitiated using
default settings.

— ALERT

BACK UP FILE <C:\GUISH\GUIBACK.INF> exists.
Do you set BACK UP FILE contents to SH7604 E7000PC
GUI ?

| Yes | [ No |

Figure 4-5 Confirmation Message Box for Backup File Load
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4.4 Loading Load Module
4.4.1 Allocating Emulation Memory

When the user system does not have memory to load programs, the emulation memory must be
alocated with the MAP command of the emulator. The MAP command is entered in the command
area. An example of emulation memory allocation with the MAP command is shown in figure 4-6.

(1) Place the mouse pointer in the command area and click to display the cursor ().
(2) If theemulator prompt (:) is not displayed, press the (Enter) key to display it.

(3) Enter the MAP command.

:map 1000000 101ffff ;s

REMAI NS EMULATI ON MEMORY S=D 0384KB

Figure 4-6 Example of Emulation Memory Allocation with MAP Command
4.4.2 Loading Program
Load programs using the following procedure:

(1) Open LOAD dialog box
Select the [Load-Load program file...] command from the File menu. The LOAD
PROGRAM FILE diaog box shown in figure 4-7 is displayed.
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— LOAD PROGRAM FILE

Directory : c:\manual

File name: ‘ ‘

sample.abs

N

[
[-
[-
[-
[-
[-
[-
[-
-

N< O3 D®Qao

Load information
( O OFF @®ON ‘

Load program to E7000
( - O OFF @®ON ‘

[ Load H Verify HLoad angerifyH Cancel }

@

©)

4

Figure4-7 LOAD PROGRAM FILE Dialog Box

Set current directory

Select from the list box the current directory where the program is to be loaded. The drive
name and directory name must be specified in that order.

Place the mouse pointer on the target drive name or the target directory name in the list box
and double-click to display the selected current directory in the directory display box.

Set file name

After the current directory has been selected, file namesin the current directory having afile
extension of .ABS are displayed in thelist box. Place the mouse pointer on the file to be
loaded and click to select it.

Start load operation
Click the <L oad> button to start loading. The message box shown in figure 4-8 is displayed
during program load.

Now Loading.....
c:\manual\sample.abs

Figure 4-8 Loading M essage Box
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(5) Load completed
When the load operation is completed, the message box closes, and the section of the source
file including the program start addressis displayed in the source area. Theline
corresponding to the program start address is marked with the PC mark (PC>) indicating the
location pointed to by the program counter.

Start and end addresses in the load memory are displayed in the command area.
4.5 Displaying the SourceFile

Source files can be displayed in the source area with the [Source - Display...] command in the View
menu.

(1) Select the[Source - Display...] command from the View menu; the SOURCE DISPLAY
dialog box shown in figure 4-9 appears.

(2) For amulti-load module, specify the target segment in [Segment name :].

(3) Select from [File name :] the file name to be displayed in the source area by placing the mouse
pointer on the file name and clicking it.

(4) Click the <Display> button to display the source file in the source area.

— SOURCE DISPLAY

" C:\SHTOOL\BIN\stddef.h
C:\SHTOOL\BIN\string.h

‘Segment name: ‘ sample ‘& ‘

’ Display ‘ ’ Reset ‘ ’ Cancel ‘

Figure4-9 SOURCE DISPLAY Dialog Box
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In addition, afont and atab size of the source file displayed in the source area can be specified
using the [Source -Setting...] command.

Font: Font size:
(7
10
T Courier New 12 ]
Fixedsys 15
Terminal —
Font sample
Tab size:
AaBbYyZz *
( set ] [ Reset ] [ cancel )

Figure4-10 SOURCE SETTING Dialog Box
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4.6 Setting and Cancelling Breakpoints
4.6.1 Setting Breakpoints

Breakpoints can be set within the source area. They can aso be set with the [Break...] command in
the Execution menu. An example of breakpoint setting is shown in figure 4-11.

(1) Scroll the source areato display the line where a breakpoint is to be set, and click the line with
the mouse pointer. The cursor (]) will appear on the clicked line. Note that breakpoints can be
set only on lines marked with B.

(2) Click the <SET> button on the tool bar.

(3) After abreakpoint is set for a selected line, the BP mark appears on the line.

— SH7604 E7000PC GUI v | A
File  Execution Trace View  Help
] File:SAMPLE.C ] Top Line: 00024 ] End Line: 00041 ] Total Line: 00104 [ Segment: sample
"Kyoko", 26, 1234567, 1
. " 0 0 [
}s
int count;

void sort():

B PC>nmain( ) —

B { count = O;
far ( ;5 ){
B sort(sectionl, NAME);
BP count ++;
B sort(sectionl, AGE);
BP | count ++;
B sort(sectionl, ID); m
=]
“ | B

[ DISPLAY H STEP_OVER H STEP_UP H STEP H CONTINUE H SET V‘{[ CLEAR H STOP ‘
]Pc:omooooo ’Line:000032 ]mm ] [OPTIMIZED] ] Mode: MASTER
[ [

PC=01000000 SR=000000F0 1

PR=01000018 GBR=00000000 VBR=00000000
ACH=00000000 ACL=00000000

R 00000000 00000000 00000000 00000000 010003BB 00000000 00000000 0000000
R3 00000000 00000000 0O0O0OO0OO0OO0 0O0OO0OO0O0O0O 010003B8 01000038 01004 8 0100400
- -

Figure4-11 Example of Setting Breakpoints
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4.6.2 Cancelling Breakpoints

Breakpoints can be cancelled within the source area. They can also be cancelled with the [Break...]
command in the Execution menu. An example of breakpoint cancellation is shown in figure 4-12.

(1) Scroll the source areato display the line for which the breakpoint isto be cancelled, and click
the line with the mouse pointer. The cursor (|) appears on the clicked line. Note that
breakpoints can be cancelled only on lines marked with BP.

(2) Click the <CLEAR> button on the tool bar.

(3) After the breakpoint on the line is cancelled, the BP mark on the line returns to a B mark.

— SH7604 E7000PC GUI v |~
File  Execution Trace  View Help
’ File:SAMPLE.C ’Top Line: 00024 ’ End Line: 00041 ’ Total Line: 00104 ’ Segment:sample
" Kyoko", 26, 1234567, 1+
. 0, 0 [
s
int count;
void sort(): |
B PCmain( ) —
B { count = 0;
far ( ;5 ){
B sort(sectionl, NAME);
BP count ++;
B sort(sectionl, ACE);
B | count ++;
B sort(sectionl, ID); 3]
R
«l | »
l DISPLAY H STEP_OVER H STEP_UP H STEP ll CONTINUE H SET ll CLEAR V‘{l STOP ‘
’Pc:omooooo ’Line:000032 ’m»‘* ’ [OPTIMIZED] ’ Mode: MASTER
{ {
PC=01000000 SR=000000F0 1
PR=01000018 GBR=00000000 VBR=00000000
ACH=00000000 MACL=00000000
R 00000000 00000000 00000000 00000000 010003B8 00000000 00000000 0000000
RS 00000000 00000000 00000000 00000000 010003B8 01000038 01000418 0100400
« -

Figure 4-12 Example of Breakpoint Cancellation
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4.7 Setting Execution Start Address and Stack Pointer

Before executing the user program, the program counter (PC) and stack pointer (SP) must be set.
The PC and SP can be set with the [Register] command in the View menu. They can also be set or
modified by entering an emulator command in the command area. An example of register
modification is shown in figure 4-13.

@

@)

©)
4)
©)

Select the [Register] command in the View menu. The register window as shown in figure
4-13 will appear.

Place the mouse pointer over the hexadecimal data for the PC and click to display the
character-insertion cursor ( | ).

Enter data from the keyboard.
Enter datafor the SP (R15) in the same way if necessary.

Click the <Enter> button to set the modified values in the registers.

S oo D
RO = 00000000
R1 = 00000000
R2 = 00000000
R3 = 00000000
R4 = 00000000
R5 = 00000000
R6 = 00000000
R7 = 00000000
R8 = 00000000
RO = 00000000
R10 = 00000000
R11 = 00000000
R12 = 00000000
R13 = 00000000
R14 = 00000000
R15 = 01010000
PC =]00100054
PR = 00000000
SR = 000000FO

--lrr----

GBR = 00000000

VBR = 00000000

MACH = 00000000

MACL = 00000000
i Enter\% [ cancel | ||

Figure4-13 Example of Setting Registerswith [Register] Command
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4.8 Executing Programs

Program execution can be started with several procedures. This section describes the procedure
using the tool bar and that using the [GO...] command in the Execution menu.

4.8.1 Executing ProgramsUsing the Tool Bar
The buttons for program execution on the tool bar arelisted in table 4-1.

Table4-1 Program Execution Buttonsin Tool Bar

Short-Cut
Button Keys Function

STEP_OVER (F7) Executes one program line pointed to by the current program
counter (PC) and then stops. When the line includes a function
(subroutine) call, program execution stops after executing the
function. Note that this button cannot be used to execute programs
in the ROM area.

STEP_UP (F8) Executes the function including the current program counter (PC),
and stops execution when returning to the upper function (calling
function). This button cannot be used to execute programs in the
ROM area.

STEP (F9) Executes one program line pointed to by the current program
counter (PC) and then stops. When the line includes a function
(subroutine) call, program execution stops at the first line of the
function.

CONTINUE (Alt+G) Executes the program from the line pointed to by the current
program counter (PC). Execution continues until a line including the
cursor in the source area is reached. Execution stops when a line
marked with B in the source area is clicked.

An example of program execution using the <CONTINUE> button is shown in figure 4-14. When
program execution stops at the cursor location in the source area, the emulation information area
displays the execution stop address, execution stop line number, cause of termination, and execution
time.
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— SH7604 E7000PC GUI v A

File Execution Trace View  Help

’ File:SAMPLE.C ’ Top Line: 00038 ’ End Line: 00055 ’ Total Line: 00104 ’ Segment: sample
B sort(sectionl, AGE); +
B count ++; [
B sort(sectionl, I1D;
B count ++;
}
}

B PC>lvoid sort(list, key)
struct namelist list[];
short key;

{

short i,j,k;

long mn;

char *nane;

struct namelist worklist;

B swi t ch(key) { (3]
“ | E
l DISPLAY l l STEP_OVER l l STEP_UP l l STEP l l CONTINUE \\{l SET l l CLEAR l l STOP l
’Pc:omoooss ’Line:000045 ’m»‘w ’ [OPTIMIZED] ’ Mode: MASTER
[+++:STOP ADDRESS [ RUN-TIME=D'0000H:00M:00S:000042US
PC=01000000 SR=000000F0 *

PR=01000018 GBR=00000000 BR=00000000
A 00000000 A 00000000

00 000 00000000 00000000 00000000 010003B8 00000000 00000000 0000000
R8 00000000 00000000 00000000 00000000 010003B8 01000038 01000418 0100400

« -

Figure4-14 Program Execution Example Using <CONTINUE> Button
4.8.2 Executing Programs Using the Go Command

Program execution can be started from a specified address with the [Go...] command in the
Execution menu. When the [Go...] command is executed, the GO dialog box shown in figure 4-15
opens.

» By selecting <RESET> in the [Start mode] group box and clicking the <Done> button, the
emulator outputs a RESET signal to the user system and program execution starts from the reset
Vector.

» By selecting <Order> in the [ Start mode] group box, specifying an addressin the [Start address]
text box, and then clicking the <Done> button, program execution starts from the specified
address.



= GO

Start mode
( ® RESET O Order O PC
Start Address: ‘ ‘

Emulation mode:

(

Display memory trace data
® Disable O Enable

’ Done H Cancel ‘

Figure4-15 GO Dialog Box
4.8.3 Terminating Programs

To forcibly terminate program execution, click the <STOP> button on the tool bar as shown in
figure 4-16. After program execution stops, the emulation information area displays the execution
stop address, execution stop line number, cause of termination, and execution time. The section of
the source file corresponding to the stop location is displayed in the source area.

= SH7604 E7000PC GUI v
File Execution Trace View  Help
’ File:SAMPLE.C ’ Top Line: 00068 ’ End Line: 00085 ’ Total Line: 00104 ’ Segment: sample
B i)reak; [
case AGE : ) ) )
B for (i =0, list[i].age !=0 i ++){
B Ein;list[l].age;
B =i L
B for (j) =i+1; list[j],age !=0 ; j++){ )
B PC> if (list[]].age < min){ .
B mn = list[j].age;
B ) k =],
}
worklist = 1list[i];
B list[i :Iist[L];
list[k] = worklist;
B
} L
| E
[ oiseay  |[ stepover |[ step_up | [ ster | [ contnue |[ ser ][ cLear |[ stop
’PCZOlOOOlOB ’Line:000076 Se—— ] [OPTIMIZED] ] Mode: MASTER
[ +++:BREAK KEY [ RUN-TIME=D'0000H:00M:03S:072545US
PC=01000000 SR=000000F0
PR=01000018 GBR=00000000 VBR=00000000
ACH=00000000 MACL=00000000
R 00000000 00000000 00000000 00000000 010003B8 00000000 00000000 0000000
RS 00000000 00000000 00000000 00000000 010003B8 01000038 01000418 0100400
« -

Figure 4-16 Example of Program Execution Termination with the <STOP> Button
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4.9 Displaying Symbol Contents

Symbol contents can be displayed by selecting symbols in the source area using the procedure
shown in figure 4-17.

(1) Select symbol
Select asymbol in the source area by placing the mouse pointer on the symbol and double-
clicking on it. When selected, the symbol is highlighted.

(2) Display symbol contents
Click the <DISPLAY > hutton on the tool bar to open the SYMBOL VALUE window and
display the contents of the selected symbol.

= SYMBOL VALUE v | a
sanpl e/ poi nter (000003F0) ::
0000FFDO <u_short> : 1100 4352
sanpl e/test (00001020 -

R8 <char > : 41 "A
sanpl e/worklist[0] ::

wor klist[0].nane ::

0000FFO0 <l ong> . FF001010 -16773104

worklist[0].age ::
0000FF04 <short> : 1000 4096
] -

l Enter% l Cancel ‘ U

Figure4-17 Example of Symbol Contents Display
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4.10 Inputting Emulator Commands

Emulator commands can be input and executed in the command area of the base window. Some
emulator commands, however, cannot be executed using the GUI-SH. For available commands,
refer to appendix A, E7000 Emulator Command List.

Emulator commands can be executed using the procedure shown in figure 4-18.

(1) Place the mouse pointer in the command area and click the left button of the mouse to display
the cursor ().

(2) If theemulator command prompt (: or #) is not displayed, press the (Enter) key to display it.
(3) Enter an emulator command and press the (Enter) key.

(4) The command execution results are displayed in the command area.

O LJO O A », ) L) WAV
01000010 2E 32 E5 00 4D OB 64 C3 62 E2 E5 01 72 01 2E 22
. MAP
01000000- 0107FFFF; S 21000000- 2107FFFF; S
I NTERNAL |/ O = FFFF8000- FFFFFFFF

REVAI NS EMULATI ON MEMORY S=D 0000KB

Figure 4-18 Emulator Command Input Format
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4.11 Displaying Help Infor mation
The help function provides information on GUI-SH operation and emulator commands.
4.11.1 GUI-SH Operation Help

The GUI OPERATING HEL P window shown in figure 4-19 appears by selecting the [GUI
operating help] command from the Help menu. Click <Cancel> to close this window.

= GUI OPERATING HELP v

Section 1 Overvi ew

1.1 Functions and Features

The SH7604 E7000PC graphi cal user interface software (GUl -SH)

allows Hitachi's SH7604 E7000PC in-circuit emulator (E7000 emnul ator)
to be operated on Wndows, thus enabling the E7000 enul ator to

be used for efficient source-|evel debugging

The CGUI-SH thus provides effective application program debuggi ng for
systens using the SH7604.

The QUI-SH provides the follow ng functions and features
(1) Source-level debugging

Di spl ays the source program (assenbly |anguage or C) and execution
poi nt s. 3

«“ ] -

| i

Figure 4-19 GUI-SH Operation Help Display
4.11.2 Emulator Command Help

The EMULATOR COMMAND DISPLAY window shown in figure 4-20 appears by selecting the
[EMULATOR command display] command from the Help menu. The emulator commands are
listed in thiswindow. Detailed help information on each command can be displayed using the
following procedure:

(1) Select acommand by placing the mouse pointer on the command name displayed in the
EMULATOR COMMAND DISPLAY window and double-clicking. When selected, the
command name is highlighted.

(2) Click the <Display> button.

(3 The EMULATOR COMMAND HELP window opens and detailed help information on the
command is displayed.
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(4) Click <Cancel> to close the window.

= EMULATOR COMMAND DISPLAY M
. <REGQ STER> * 1 <SYMBOL> i
*&<LI NE NUMBER> *AB © ABORT —
A . ASSEMBLE **B : BREAK
BC, BC1, BC2 BC3, B4, BCS BREAKCO\IDITIO\I12345
**BS BREAK SEQJENCE CH CHECK
**CL . CLOCK™ *CV : CONVERT
DC : DATA CHANGE DS : DATA_SEARCH
*DA . DI SASSEMBLE
*D . DUWP *E END
EM : F FILL
G HCo) *HE HELP
*HT Hl STORY *ID I D
MP VAP *M MEMORY
MD MODE W MOVE
MR MOVE_TO_RAM
Q QT * RX RADI X n
D DOl CTED nc DCCCT
] [
I IDispIay | ICanceI l U

Figure4-20 Emulator Command Help Display
4.12 Calling DOS

DOS can be called with the DOS prompting program in the program manager when source files
need to be edited, compiled, or linked during debugging. Figure 4-21 shows the procedure to call
DOsS.

File Manager  Control Panel  Print Manager Clipboard
Viewer

MS

DG

-~ N
Windows PIF Editor '\gs DOS
rompt
Setup k

Figure 4-21 DOS Call Procedure
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@

2

©)

(4)

Execute the DOS prompting program in the program manager to switch the display from
Windows to DOS full-screen display; the DOS prompt appears.

Execute a DOS application. Some DOS applications cannot run in this state. For details,
refer to the documents related to Windows.

While Windows is operating in 386 enhanced mode, almost all DOS applications can run in a
window using the following procedure.

(@) Pressthe (Alt + Enter) keys during DOS application execution.

(b) The contents of the full-screen display appearsin awindow. In this state, another
Windows application can be executed.

(c) Pressthe (Alt + Enter) keys again to switch the window to full-screen display.

Enter exit and press the (Enter) key to return to Windows.

MS-DOS Prompt

C:\WINDOWS>_

Figure 4-22 DOS Application Execution in a Window
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4.13 Terminating GUI-SH

The GUI-SH is terminated with the [Quit...] command in the File menu. If the program debugged is
being executed, execution continues even after the GUI-SH is terminated.

At termination, the confirmation message for storing a backup file shown in figure 4-23 appears.
Click <Y es> to store current settings during program execution of the GUI-SH. The backup file can
be loaded at GUI-SH initiation to restore the settings in the GUI-SH. After <Yes> isclicked, a
dialog box is displayed to enter the backup file name.

When the <No> button is clicked, the GUI-SH terminates without saving settings.

= QUIT

Do you reserve SH7604 E7000PC GUI
environment information to BACKUP FILE?

| Yes || No ||cCancel]

Figure4-23 Confirmation Message for Backup File Storing
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Section5 Command Reference
This section describes the GUI-SH menu commands in detail.
5.1 Menu Command Functions

5.1.1 Filing Functions (File Menu)

The menu for filing functions is shown in figure 5-1.

File
Load program file... Alt+L
Input from... Alt+ | Load other file... Alt+K
Output to...  Alt+O E7000 load... Alt+J
Quit Alt+F4

Figure5-1 Menu for Filing Functions (File M enu)

» Loading program file ([Load - Load program file...])
L oads the load module file to be debugged into the GUI-SH and the E700PC emulator. Memory
contents can be compared with the load modulefile for verification purposes.

 Loading other files ([Load - Load other file...])
Loads amemory image file, an S-type load module file, and a Hex-type load module file into the
E7000PC emulator. Memory contents can be compared with the file for verification purposes.

 Loading directly into the E7000 ([Load - E7000 load...])
Loads the load module file to be debugged only into the E7000PC emulator. Symbol information
can be loaded into the E7000PC emulator in load module file units. Memory contents can be
compared with the load module file for verification.

* Inputting and executing emulator commands ([Input from...])
Inputs a command file and executes emulator commands.

« Storing the contents displayed in the command area ([Output to...])
Stores the contents displayed in the command area.

e Terminating GUI-SH ([Quit...])
Terminates the GUI-SH.
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5.1.2 Execution Functions (Execution M enu)

The menu for execution functions is shown in figure 5-2.

Execution

Execution mode... Ctrl+E
Go... Alt+Ctrl+G

Break... Alt+Ctrl+B
Break conditionl... Ctrl+1
Break condition2... Ctrl+2
Break condition3... Ctrl+3
Break condition4... Ctrl+4
Break condition5... Ctrl+5

<STEP_OVER> F7

<STEP_UP> F8
<STEP> F9
<CONTINUE> ALT+G
<SET> ALT+B
<CLEAR> ALT+C
<STOP> Ctrl+C

Figure5-2 Menu for Execution Functions (Execution Menu)

¢ Setting program execution conditions ([Execution mode...])
Sets conditions under which program emulation is executed.

¢ Executing program ([Go...])
Starts program emulation.

« Setting and cancelling breakpoints ([Break...])
Sets and cancels breakpoints.

¢ Setting hardware break conditions ([Break condition 1,2,3,4,5...])
Sets hardware break conditions. A maximum of five conditions (1 to 5) can be set.

« Execution button
The buttons related to program execution that are located on the tool bar (<STEP_OVER>,
<STEP_UP>, <STEP>, <CONTINUE>, <SET>, <CLEAR>, and <STOP>) can be operated from
the menu.
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5.1.3 Trace Functions (Trace Menu)

The menu for trace functionsis shown in figure 5-3.

Trace memory...  Alt+Ctrl+T
Trace condition... Ctrl+T

Trace display Setting... Alt+Ctrl+X
Text Alt+X

Graph Alt+P

Figure5-3 Menu for Trace Functions (Trace Menu)

* Setting memory trace conditions ([ Trace memory...])
Sets conditions for acquiring trace information on memory. During program emulation, trace
information is acquired according to these settings.

 Setting trace information acquisition conditions ([ Trace condition...])
Sets conditions for acquiring trace information. During program emulation, trace information is
acquired according to these settings.

* Setting trace information display conditions ([ Trace display - Setting...])
Sets conditions for text display of trace information ([ Trace display - Text]) and graphic display
of trace information ([ Trace display - Graph]). With this function, only necessary trace
information can be displayed.

» Displaying trace information in text ([ Trace display - Text])
Displays trace information in the TRACE DISPLAY TEXT window in text form according to the
conditions set with the [Trace display - Setting...] command. The display contents can be output
to afile.

 Displaying trace information in graph form ([Trace display - Graph])
Displaystrace information in the TRACE DISPLAY GRAPH window in graph form according
to the conditions set with the [ Trace display - Setting...] command. The graph can be magnified
with the zooming function.
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5.1.4 Debugging Information Display Functions (View Menu)

The menu for debugging information display functionsis shown in figure 5-4.

‘Memory » Setting... Alt+Ctrl+M
Watch » Dump Alt+M
Register Alt+R Setting... Alt+Ctrl+W
Symbol > Display  Alt+W
Source 4 —
Disassemble Alt+D Display  Alt+S
Route Alt+U Value Alt+Ctrl+N
Command area [small] _ Setting... Alt+Ctrl+A
Display... Alt+A
<DISPLAY> Alt+N Display

Figure5-4 Menu for Debugging I nformation Display Functions (View Menu)

¢ Setting memory dump display conditions ((Memory - Setting...])
Sets conditions for dump display of memory contents ([Memory - Dump]).

« Displaying in dump format and modifying memory contents ((Memory - Dump])
Displays memory contents in the MEMORY DUMP window according to the conditions set with
the [Memory - Setting...] command. The memory contents can be changed in the MEMORY
DUMP window. The display contents can be output to afile.

e Setting watch points ([Watch - Setting...])
Sets watch points to display memory contents during emulation.

« Displaying watch point contents ([Watch - Display])
Displays the contents of the specified watch point in the WATCH DISPLAY window during
emulation.

« Displaying and modifying register contents ([Register])
Displays register contents in the REGISTER window. The register contents can be changed in
the REGISTER window.

 Displaying symbol information ([Symbol Display])
Displaysinthe SYMBOL DISPLAY window the information on al symbols within the symbol
scope determined by the current program counter (PC) value.

» Displaying and changing symbol contents ([Symbol Value])
Displaysinthe SYMBOL VALUE window the contents of the symbols specified with the
[Symboal Display] command and with the <DISPLAY > button on the tool bar. The symbol
contents can be changed in the SYMBOL VALUE window.

» Setting source area ([Source - Setting...])
Sets the font, the font size, and the tab width of the source program displayed in the source area.
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* Listing source file names ([Source - Display])
Displaysalist of the source files making up the loaded load module. A source file can be
selected from the list for display in the source area of the base window.

 Displaying disassembly list ([Disassemble])
Disassembles and displays in the DISASSEMBL E window the source file displayed in the source
area of the base window. Breakpoint setting and step execution can also be performed at an
assembly language level.

« Displaying function call sequence ([Route])
Displays the function names called up by the program to the function currently pointed to by the
program counter (PC) in the order in which they were called.

¢ Controlling command area ([Command area])
Changes the size of the command area of the base window to three sizes.

« Symbol display button
Executes the same functions as the <DISPLAY > button on the tool bar from the menu.

5.1.5 Help Functions (Help Menu)

The menu for help functions is shown in figure 5-5.

GUI operating help F1
EMULATOR command display  Alt+F1

About...

Figure5-5 Menu for Help Functions (Help Menu)

 Displaying help information on GUI-SH operations ([GUI operating help])
Displays GUI-SH operation instructions in the GUI OPERATING HELP window.

 Displaying help information on emulator commands ((EMULATOR command display])
Displays the emulator command list in the EMULATOR COMMAND HELP window.

» Displaying GUI-SH information ([About...])
Displaysinformation on the GUI-SH, such as the version No.
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5.2 Menu Command Refer ence For mat

This section describes menu commands in the format shown in figure 5-6.

D @) 4

531 Loading Program (Alt +L)
[Load - Load programfile...] LOAD PROGRAM FILE dialog box
(©) ®)

F)verview (6)
YVindow @)

:Operation 8
!:unction 9

:Not$ (20

Related Functions (11)

Figure5-6 Command Description Format
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The above item numbers indicate the following:

@
@
©)
(4)
©)
(6)
()
©)
9)

Section number

Command name

Command name in the menu
Short-cut keys for command input
Window name

Overview of command functions
Window display

Operations on the items in the window
Function of the command

(10) Noteson use (omitted if nothing isto be noted)
(11) Related functions or commands

57



5.3 Filing Functions

531 Loading Program

[Load - Load program file...]

Overview

(Alt +1)

LOAD PROGRAM FILE dialog box

Loads aload module file into the GUI-SH and the E7000PC emulator and compares memory
contents with the load module file for verification purposes.

Window
Directory : c:\manual
File name: ‘
sample.abs
[] ]
[-a-]
[-c-]
[-n-]
[-0-]
[y
[-z1]
 Load information
O OFF @®@ON
Load program to E7000
- O oFF @ON
{ Load } { Verify } {Load and Verify} { Cancel }
Figure5-7 LOAD PROGRAM FILE Dialog Box
Operation

e [File name:] text box

Specifies the name of thefile to be loaded. The file name can be selected from the list box; the

selected file nameis

displayed in the text box.

Pressing the (Enter) key after specifying afile name or double-clicking the file name selected in
the list bos starts loading.

The following two types of files can be input:
— Absolute load module file or multi-load module file
— Debugging information file
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When the LOAD PROGRAM FILE dialog box opens, the text box displays *.abs, and therefore
thelist box displays alist of file names having extension .absin the current directory. A file
having extension .absis an absolute |oad module file or amulti-load module file. Debugging
information files have extension .dbg.

When thefile to be loaded is not in the current directory, select the drive and the directory from
the list box to change the current directory, using the following procedure:

— Select the target drive from the list box by double-clicking. Drive names
aredisplayed in the format [-a-]. After selected, the drive name and current directory of the
selected drive are displayed in [Directory:]. The current directory contents of the selected
drive are displayed in the list box.

— Select asubdirectory from the list box by double-clicking. Subdirectory names are displayed
in the format [directory]. After selected, the subdirectory name is added to [Directory:] and
the subdirectory contents are displayed in the list box.

— Continue selecting subdirectories until the directory including the target file is reached.

[Directory:]
Displaysthe current directory. When the drive or subdirectory is changed in [File name], this
display also changes.

[Load information] group box
Specifies whether load module debugging information is to be loaded into the GUI-SH, as
follows:
<ON>: Loads debugging information (default at system initiation)
<OFF>: Does not load debugging information

[Load program to E7000] group box
Specifies whether or not the load module fileis to be loaded into the E7000PC emulator. When
debugging information is to be loaded, the load module is not loaded into the E7000PC emulator.
<ON>: Loadsload module file (default at system initiation)
<OFF>: Does not load load modulefile

<L oad> button
Clicking the <L oad> button starts loading aload module file, closes the LOAD PROGRAM
FILE dialog box, and stores the dialog box settings.
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o <Verify> button
Clicking the <Verify> button starts verifying memory contents against the load modulefile,
closes the LOAD PROGRAM FILE dialog box, and stores the dialog box settings.

¢ <Load and Verify> button
Clicking the <Load and Verify> button starts loading the load module file. After loadingis
completed, the load module file and memory contents are automatically verified. The LOAD
PROGRAM FILE dialog box is closed and the dialog box settings are stored.

» <Cancel> button
Clicking the <Cancel> button closes the LOAD PROGRAM FILE dialog box without storing the
dialog box settings. The dialog box settings return to those when the LOAD PROGRAM FILE
dialog box was opened.

Function

¢ Program load
The following two types of files can be input:
— Absolute or multi-load module files
— Debugging information files

If the specified file is amulti-load module file, the GUI-SH automatically 1oads all the integrated
load modules.

With this command, debugging information for the load module previously loaded will be lost.

When an entry addressis set in the file to be loaded, the source file corresponding with the entry
addressis displayed in the source area after loading. The entry address can be set using the H-
series linkage editor. When amulti-load modulefile is specified, the source file corresponding
with the specified entry address of the start segment is displayed.

Whether or not to load debugging information can be specified. [Load information] isused to
specify loading of debugging information controlled by the GUI-SH. <ON> should usually be
selected. If <OFF> is selected, operations using symbols, such as source-level program
debugging or symbol contents display, cannot be performed.

[Load program to E7000] is used to specify whether the load module isto be |oaded to the
E7000PC emulator. <ON> should usually be selected. Select <OFF> when debugging a ROM
program.

When debugging information isto be loaded, the load module is not loaded into the emulator
regardless of the [Load program to E7000] group box setting.

During the load, the LOAD INFORMATION dialog box (figure 5-8) automatically opens. When
the load is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort the load.
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Now Loading......
c:\manual\sample.abs

Figure5-8 LOAD INFORMATION Dialog Box (Load Module File)

» Program verification
Clicking the <Verify> button verifies the memory contents against the file specified in [File
name:]. Debugging information for the load module previously loaded is not lost.
During verification the VERIFY INFORMATION diaog box (figure 5-9) automatically opens.

Now Verifying......
c:\manual\sample.abs

Figure5-9 VERIFY INFORMATION Dialog Box (Load Module File)

If averification error occurs, the verification results are displayed in the command area. When
verification is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort verification.

The verification error message displayed in the command areais shown in figure 5-10.

. <ADDR> <MEM>
010003DE 4F 'O
0100040C '"E 55 'U
0100041A L' eC 1

0100041F "k' 5B [’

0 <ADDR>: Address where a verification error occurs
O <FILE>: Data in the load module file in hexadecimal and ASCII characters
[0 <MEM>: Data in memory in hexadecimal and ASCII characters

Figure5-10 Verification Error Message
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« Automatic verification after loading
Clicking the <Load and Verify> button starts loading the file specified in [File name:]. When file
loading is completed normally, the loaded file and the memory contents are automatically
verified.

At thistime, if <OFF> is selected in the [Load program to E7000] group box, verification is not
performed.

« Debugging ROM programs
To perform source-level debugging of a program stored in ROM on the user system, load thefile
using the following procedure:

(1) Createaload module file (or multi-load module file) with debugging information
corresponding to the program on the user system.

(2) Input the name of thisfilein [File namel].
(3) Select <ON>in[Load information].
(4) Select <OFF> in[Load program to E7000].

(5) When the load moduleis loaded, the debugging information is loaded only to the GUI-SH
and not to the E7000PC emulator and the user system. Accordingly, the program can be
debugged at the source level on the GUI-SH.

Related Function

Source area, command area
GUI commands: [Load-Load other file...] and [Load-E7000 load...]
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532 Loading Other Files (Alt + K)
[Load - Load other file...] LOAD OTHER FILE dialog box

Overview

Loads amemory image file, an S-type load module file, and a Hex-type load module file into the
E7000PC emulator and compares memory contents with the file for verification purposes.

Window
Directory : c:\manual
_File name: ‘“ ‘
guish.env 1
sample.abs
sample.c
sample.obj
sample.sub
[.]
[-a-]
[-c-]
[-d-]
[-e-] 3
Type
( @® Memory Image O S-type O Hex-type
Address: ‘ 0 ‘
{ Load } { Verify } [Load and Verify } { Cancel }
Figure5-11 LOAD OTHER FILE Dialog Box
Operation

 [File name:] text box
Specifies the name of the file to be loaded. The file name can be selected from the list box; the
selected file nameis displayed in the text box.

Pressing the (Enter) key after specifying afile name or double-clicking the file name selected in
thelist box starts loading.

When the LOAD OTHER FILE dialog box opens, the text box displays *.*, and therefore, the list
box displays alist of file namesin the current directory.
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When the file to be loaded is not in the current directory, select the drive and the directory from
the list box to change the current directory, using the following procedure:

(1) Select the target drive from thelist box by double-clicking. Drive names
aredisplayed in the format [-a]. After selected, the drive name and current directory of the
selected drive are displayed in [Directory:]. The current directory contents of the selected
drive are displayed in the list box.

(2) Select asubdirectory from the list box by double-clicking. Subdirectory names are
displayed in the format [directory]. After selected, the subdirectory nameis added to
[Directory:] and the subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory including the target file is reached.

[Directory:]
Displays the current directory. When the drive or subdirectory is changed in [File name:], this
display also changes.

[Type] group box
Selects the format of the load module file to be loaded into the E7000PC emulator.

<Memory Image>:  Loads amemory image file (default at system initiation).
<Stype>: Loadsan S-typeload modulefile.
<Hex-type>: LoadsaHex-typeload modulefile.

[Address:] text box
Specifies the memory start address when loading a memory image file. The offset valueisinput
when loading an S-type load module or a Hex-type load module file.

<Load> button
Clicking the <L oad> button starts |oading the file specified in [File name], closesthe LOAD
OTHER FILE diaog box, and stores the dialog box settings.

<Verify> button
Clicking the <Verify> button starts verifying memory contents against the file specified in [File
name:], closesthe LOAD OTHER FILE dialog box, and stores the dialog box settings.

<L oad and Verify> button

Clicking the <Load and Verify> button starts loading the file specified in [File name:]. After
loading is completed, the load module file and memory contents are automatically verified. The
LOAD OTHER FILE dialog box is closed and the dialog box settings are stored.
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» <Cancel> button
Clicking the <Cancel> button closes the LOAD OTHER FILE dialog box without storing the
dialog box settings. The settings return to those when the LOAD OTHER FILE dialog box was
opened.

Function

* Other fileload
Clicking the <L oad> button loads the file specified in [File name:] into the E7000PC emulator in
the format selected in the [Type] group box. Theload addressisinput to the [Address:] text box
when loading a memory image file. The offset value from the start address is input when loading
an S-type load module file or a Hex-type load module file. With this command, debugging
information previously loaded by the load program file will not be lost.

During the load, the LOAD INFORMATION dialog box (figure 5-12) automatically opens.
When the load is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort the load.

Now Loading......
c:\manual\sample.bin

Figure5-12 LOAD INFORMATION Dialog Box (Other File)

* Other file verification
Clicking the <Verify> button verifies the memory contents against the file specified in [File
name:] in the format selected in the [Type] group box. Debugging information for the load
module previously loaded is not lost.

During verification, the VERIFY INFORMATION dialog box (figure 5-13) automatically opens.

Now Verifying......
c:\manual\sample.bin

Figure5-13 VERIFY INFORMATION Dialog Box (Other File)
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If averification error occurs, the verification results are displayed in the command area. When
verification is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort verification.

The verification error message displayed in the command areais shown in figure 5-14.

. <ADDR> <FI LE> <MEM>
010003DE 6F 'O 4F
0100040C 45 'E' 55
0100041A 4C'L" 6C

0100041F 6B 'k' 5B

[0 <ADDR>: Address where a verification error occurs
U <FILE>: Data in the file specified in [File name:] in hexadecimal and ASCII characters
0 <MEM>: Data in memory in hexadecimal and ASCII characters

Figure5-14 Verification Error Message (Other File)

« Automatic verification after loading
Clicking the <Load and Verify> button starts loading the file specified in [File name:] in the
format selected in the [Type] group box. After completing loading normally, the loaded file and
the memory contents are automatically verified.

Related Function

Command area, [Load - Load program file...]
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5.3.3 Loading Directly into the E7000
[Load-E7000 load...]
Overview

(Alt +J)
E7000 LOAD dialog box

Loads aload module file to be debugged only into the E7000PC emulator. Symbol information can
be registered in the E7000PC emulator in load module file units. Memory contents and the load

modul e file contents can be verified.

Window

Directory : c:\manual

= E7000 LOAD

Unit name for loading symbol

File name: ‘
sample.sub ||
[-]
[-a]
[-c-]
[-d-]
[-e-]
[-n]
[-o-]
[-y-] ||
[-z-]
Load Symbol to E7000
( O OFF ®@ON ‘
Delete symbol loaded to E7000
( O OFF ®@ON ‘
{ Load } [ Verify } {Load and Verify} { Cancel } { Unit name input reset

Figure5-15 E7000 L OAD Dialog Box

Operation

 [File name:] text box

Specifies the name of the file to be loaded. The file name can be selected from the list box; the
selected file nameis displayed in the text box.
Thefilethat can be input is an absolute load module file or a multi-load modulefile.

Pressing the (Enter) key after specifying afile name or double-clicking the file name selected in

thelist box starts loading.

When the E7000 LOAD dialog box opens, the text box displays * .abs, and therefore the list box
displays alist of file names having extension .absin the current directory. A file having
extension .absis an absolute load module file or an multi-load modulefile.
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When the file to be loaded is not in the current directory, select the drive and the directory from
the list box to change the current directory, using the following procedure:

(1) Select thetarget drive from thelist box by double-clicking. Drive names are displayed in
the format [-a-]. After selected, the drive name and the current directory of the selected
drive are displayed in [Directory:]. The current directory contents of the selected drive are
displayed in the list box.

(2) Select asubdirectory from the list box by double-clicking. Subdirectory names are
displayed in the format [directory]. After it is selected, the subdirectory name is added to
[Directory:] and the subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory including the target file is reached.

[Directory:]
Displays the current directory. When the name or subdirectory is changed in [File namel], this
display also changes.

[Load Symbol to E7000] group box
Specifies whether the symbol information is registered in one unit or all units.
<ON>: Registersall units of symbol information (default at system initiation)
<OFF>: Registersone unit of symbol information

[Delete symbol loaded to E7000] group box
Selects whether or not the registered symbol information is deleted before loading the load
module file into the E7000PC emulator.
<ON>: Deletesthe registered symbol information (default at system initiation)
<OFF>: Does not delete the registered symbol information.

[Unit name for loading symbol] text box
Specifies the unit name of the symbol information to be registered.

<Load> button
Clicking the <L oad> button starts |oading aload module file, closes the E7000 LOAD dialog
box, and stores the dialog box settings.

<Verify> button
Clicking the <Verify> button starts verifying memory contents against the load modulefile,
closes the E7000 LOAD dialog box, and stores the dialog box settings.

<Load and Verify> button

Clicking the <Load and Verify> button starts loading the load module file. After loadingis
completed, the load module file and the memory contents are automatically verified. The E7000
LOAD dialog box is closed and the dialog box settings are stored.
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» <Cancel> button
Clicking the <Cancel> button closes the E7000 L OAD dialog box without storing the dialog box
settings. The dialog box settings return to those when the E7000 L OAD dialog box was opened.

< <Unit name input reset> button
Clicking the <Unit name input reset> button deletes the contents of the [Unit name for loading
symbol] text box.

Function

e Program load
An absolute load module file (or a multi-load module file) program can be loaded into the
E7000PC emulator.
With this command, debugging information for the load module previously loaded will not be
lost.
When loading aload module file, symbol information registration and registered symbol
information deletion can be specified.
The [Load Symbol to E7000] group box selects symbol information registration. Selecting
<ON> registers all symbol information of the load module into the E7000PC emulator; selecting
<OFF> registers only the symbol information in the unit specified in the [Unit name for loading
symbol] text box to the E7000PC emulator.
The [Delete symbol loaded to E7000] group box deletes the symbol information registered in the
E7000PC emulator. Selecting <ON> deletes symbol information, while selecting <OFF> does
not delete.
During the load, the LOAD INFORMATION dialog box (figure 5-16) automatically opens.
When the load is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort the load.

Now Loading......
c:\manual\sample.abs

Figure5-16 LOAD INFORMATION Dialog Box (E7000 L OAD)
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e Program verification
Clicking the <Verify> button verifies the memory contents against the file specified in [File
name:]. Debugging information for the load module previously loaded is not lost.
During verification, the VERIFY INFORMATION dialog box (figure 5-17) automatically opens.

Now Verifying......
c:\manual\sample.abs

Figure5-17 VERIFY INFORMATION Dialog Box (E7000 L OAD)

If averification error occurs, the verification results are displayed in the command area. When
verification is completed, the dialog box automatically closes. Click the <Abort> button in the
dialog box to abort verification.

The verification error message displayed in the command areais shown in figure 5-18.

. <ADDR> LE> <MEM>
010003DE 4F ' O
0100040C '"E' 55 'U

0100041A ‘L' 6C'1
0100041F ‘k' SB[’

[0 <ADDR>: Address where a verification error occurs
[J <FILE>: Data in the load module file in hexadecimal and ASCII characters
0 <MEM>: Data in memory in hexadecimal and ASCII characters

Figure5-18 Verification Error Message

« Automatic verification after loading
Clicking the <Load and Verify> button starts loading the file specified in [File name:]. When file
load is completed normally, the loaded file and the memory contents are automatically verified.

Related Function

Command area, [Load - Load program file...]

5-20



534 Inputting and Executing Command File (Alt +1)
[Input from...] INPUT FROM dialog box

Overview
Inputs a command file and automatically executes emulator commands.

Window

= INPUT FROM

Directory : c:\manual

File name: ‘ sample.cmf ‘

guish.env 1
sample.abs 1
sample.c —
sample.obj
sample.sub

{ Done H Cancel }

Figure5-19 INPUT FROM Dialog Box

Operation

 [File name:] text box
Specifies the name of the command fileto be input. The file name can be selected from the list
box; the selected file nameis displayed in the text box.

Pressing the (Enter) key after specifying afile name or double-clicking the file name selected in
thelist box starts automatic execution.

When the INPUT FROM dialog box opens, the text box displays *.*, and therefore the list box
displays al file namesin the current directory. When thefile to be input is not in the current
directory, select the drive and the directory from the list box to change the current directory,
using the following procedure:

(1) Select thetarget drive from thelist box by double-clicking. Drive names are displayed in
theformat [-a&]. After selected, the drive name and current directory of the selected drive
are displayed in [Directory:]. The current directory contents of the selected drive are
displayed in the list box.
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(2) Select asubdirectory from the list box by double-clicking. Subdirectory names are
displayed in the format [directory]. After selected, the subdirectory name is added to
[Directory:] and the subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory including the target fileis reached.

* [Directory:]
Displays the current directory. When the drive or subdirectory is changed in [File namel], this
display also changes.

e <Done> button
Clicking the <Done> button stores the INPUT FROM dialog box settingsin the GUI-SH and
closes the dialog box. Then the command file specified in [File name] is automatically executed.
The command execution results are displayed in the command area.

» <Cancel> button
Clicking the <Cancel> button closes the INPUT FROM dialog box without storing the INPUT
FROM dialog box settings. The settings return to those when the INPUT FROM dialog box was
opened.

Function

The emulator commands included in the command file specified in [File name:] are automatically
executed. For command file creation, refer to appendix C, Command File Creation.

Clicking the <Done> button starts emulator command execution. The command execution results
are displayed in the command area.

Click the <STOP> button on the tool bar to suspend command execution, and display stop
confirmation message box shown in figure 5-20 is displayed. Click the <No> button to continue
command execution. When the <Y es> button is clicked, emulator command execution terminates.

— ALERT

@ Do you stop executing command file?

| Yes | [ No |

Figure5-20 Stop Confirmation Message Box (INPUT FROM)

Related Function

Command area, <STOP> button
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535 Storing Command Area Contents

[Output to...]

Overview

Outputs the contents input to and displayed in the command areato afile.

(Alt +O)
OUTPUT TO dialog box

Window
= OUTPUT TO
Status:  Not output
Directory : c:\manual
File name: ‘ sample.out ‘
guish.env 1
sample.abs |
sample.c —
sample.cmf
sample.obj
sample.sub
[]
[-a-]
[-c-] L
[-n-] ¥
[ Output J{ Pause }{ End H Cancel J
Figure5-21 OUTPUT TO Dialog Box
Operation

o [Status:] text box

Displaysfile output status as shown in table 5-1.

Table5-1 Output Status Messages (OUTPUT TO Dialog Box)

Message Description

Not output No file output

Output File being output
Pause File output suspended
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[File name:] text box
Specifies the name of the file for storing the command area contents. The specified fileis saved
in the current directory, which is displayed in [Directory:].

Pressing the (Enter) key after specifying afile name or double-clicking the file name selected in
the list box starts output to the specified file.

To save afilein adifferent directory, select the drive and the directory from the list box to
change the current directory, using the following procedure;

(1) Select thetarget drive from thelist box by double-clicking. Drive names are displayed in
the format [-a]. After selected, the drive name and current directory of the selected drive
aredisplayed in [Directory:]. The current directory contents of the selected drive are
displayed in the list box.

(2) Select asubdirectory from the list box by double-clicking. Subdirectory names are
displayed in the format [directory]. After selected, the subdirectory nameis added to
[Directory:] and the subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory including the target file is reached.

[Directory:]
Displays the current directory. When the drive or subdirectory is changed in [File namel], this
display also changes.

<Output> button

Clicking the <Output> button starts outputting command area information to the file specified in
[Filename:]. When Pauseis displayed at [Status:], that is, file output has been temporarily
suspended, clicking the <Output> button restarts the output. After this button is clicked, Output
isdisplayed at [ Status:].

<Pause> button
When Output is displayed at [Status:], clicking the <Pause> button changes display at [Status:] to
Pause and suspends outputting to afile until the <Output> button is clicked.

<End> button
When Output or Pause is displayed at [Status:], clicking the <End> button changes file output
status to Not output at [Status:] and terminates outputting to afile.

<Cancel> button

Clicking the <Cancel> button closes the OUTPUT TO dialog box without storing the OUTPUT
TO dialog box settings. The settings return to those when the OUTPUT TO dialog box was
opened.

5-24



Function

e Output to afile

Clicking the <Output> button outputs the contents input to and displayed in the command areato

thefile specified in [File name]. Even when the command area of the base window is closed, the
display contents are stored in thefile.
Outputting to afile depends on the file output status displayed at [ Status:]

— Not output is displayed
Clicking the <Output> button checks whether or not a file having the same name as that
specified in [File name:] exists. When such afileisfound, the message box shown in figure
5-22 appears. Click <Y es> to change file output status to Output and start overwriting the
file. When <No> is clicked, file output status does not change and display returnsto the
OUTPUT TO dialog box.

(e ] [0 ]

— ALERT

9 1005: file already exists.
Overwrite? C:\MANUAL\SAMPLE.OUT

Figure5-22 File Overwrite Confirmation Message (OUTPUT TO)

— Pauseisdisplayed
Clicking the <Output> button restarts suspended file output.

» Relation between file output status and buttons
Clicking buttonsin the OUTPUT TO dialog box changes the file output status displayed at

[Status:] as shown in table 5-2.

Table5-2 Output File Status M essage and Buttonsin OUTPUT TO Dialog Box

Message Description Related Button

Not output No file output After initiation or <End> button clicked
Output File output started or restarted <Output> button clicked

Pause File output suspended <Pause> button clicked

Related Function

Command area
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53.6 Terminating GUI-SH (Alt + F4)
[Quit...] QUIT dialog box

Overview
Terminates the GUI-SH with a prompt asking whether to store debugging settings in a backup file.

Window

= QUIT

Do you reserve SH7604 E7000PC GUI
environment information to BACKUP FILE?

’ Yes H No HCanceI‘

Figure5-23 QUIT Dialog Box
Operation

* <Yes> button
Clicking the <Y es> button stores debugging settings in a backup file and then terminates the
GUI-SH.

¢ <No> button
Clicking the <No> button terminates the GUI-SH without storing the settings.

¢ <Cancel> button
Clicking the <Cancel> button returns to the previous state without terminating the GUI-SH.
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Function

» Output to a backup file
Clicking the <Y es> button in the QUIT dialog box displays the BACKUP FILE dialog box for
storing a backup file, as shown in figure 5-24.

— BACKUP FILE

Directory : c:\manual

File name: ‘ guish.env ‘

"sample.abs
sample.c

sample.cmf
sample.obj
sample.sub

{ Done }{ Cancel }

Figure5-24 BACKUP FILE Dialog Box

— [File name] text box
Specifies the name of the backup file for storing debugging settings. The specified fileis
output to the current directory, which is displayed in [Directory:]. Pressing the (Enter) key
after specifying afile name or double-clicking the file name selected in the list box starts
storing the backup file.

To output afileto adifferent directory, select the drive and the directory from the list box to
change the current directory, using the following procedure:

(1) Select thetarget drive from thelist box by double-clicking. Drive names are displayed
inthe format [-a-]. After selected, the drive name and current directory of the selected
drive are displayed in [Directory:]. The current directory contents of the selected drive
are displayed in the list box.

(2) Select asubdirectory from the list box by double-clicking. Subdirectory names are
displayed in the format [directory]. After selected, the subdirectory nameis added to
[Directory:] and the subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory including the target file is reached.
— [Directory:]
Displaysthe current directory. When the drive or subdirectory is changed in [File name],

this display also changes. If abackup fileisfound when the BACKUP FILE dialog box is
open, the subdirectory of the backup fileis displayed.
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— <Done> button
Clicking the <Done> button starts storing debugging settings to the backup file. When afile
having the same name as that specified in [File name] already exists, the message box shown
in figure 5-25 appears. Click <Y es> to start overwriting the file. When <No> is clicked,
display returnsto the QUIT dialog box.

— ALERT

BACK UP FILE<C:\MANUAL\sample.bak>exists.
Over write?

(v | [0 ]

Figure5-25 File Overwrite Confirmation Message (BACKUP FILE)

— <Cancel> button
Clicking the <Cancel> button closes the BACKUP FILE dialog box and returnsto the QUIT
dialog box without storing the settings. The settings return to those when the BACKUP FILE
dialog box was opened.

 Information stored in the backup file
The information to be stored in the backup fileislisted in table 5-3.

Table 5-3 Information Stored in Backup File (QUIT Dialog Box)

Information Command

Directory and file extension [Load - Load program file...], [Load - Load other file...],
[Load - E7000 load...], [Input from...], [Output to...],
[Quit...] (file extensions are not stored), [Trace display - Text],
[Memory - Dump]

Settings in dialog window [Load - Load program file...], [Load - Load other file...],
[Load - E7000 load...], [Input from...], [Output to...],
[Execution mode...]*, [Go...], [Break conditionl1,2,3,4,5...]%,
[Trace memory...], [Trace condition...]*, [Trace display -
Setting...], [Memory - Setting...], [Source - Setting...]

Window location and size All debug windows (return to the stored size and location when
reopened). Note, however, that the dialog window position
cannot be stored.

Note: The settings of the commands marked with * must be set to the E7000PC at E7000PC re-
initialization using the <Done> button of each command because they are stored only in the
GUI-SH.

Related Function

Loading backup file



5.4 Execution Function

54.1  Specifying Emulation Execution Conditions (Ctrl +E)
[Execution mode...] EXECUTION MODE dialog box
Overview

Specifies emulation execution conditions.

Window

= EXECUTION MODE

~ RESET signal
Output RESET signal to WDTOVF

~ Bus control

Input BREQ signal from user system
O Disable ®@ Enable (O Master

~ Time measurment unit
- ® 1us O 250ns

~ Range
Coverage trace range :

B TriggerEuIse output

@® Disable (O Enable O Multi

— Memory access mode
- O Gate ® Realtime

 Trace control
Cache access (® Disable O Enable

— Display interval
Emulation PC ®200ms O 2s

" oone || cancel |

Figure5-26 EXECUTION MODE Dialog Box
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Operation

e [RESET signal]
[Output RESET signa to WDTOVF] group box
Specifiesif the system reset signal isto be output to the WDTOVF pin of the SH7604 during a
clock-switch reset, acycle reset (if [Emulation mode:] of [Execution - Go...] command is
specified), or the execution of a RESET command (emulator command) as follows:
<Disable>: Disables system reset signal output
<Enable>: Enables system reset signal output (default at system initiation)

¢ [Buscontrol]
[Input BREQ signal from user system] group box
Specifiesif the bus request signal input (BREQ) is enabled in the user system during emulation
asfollows:
<Disable>: Disables BREQ signal input
<Enable>; Enables BREQ signal input (default at system initiation)
<Master>: Disables BREQ signal input during E7000PC operation, and enables it during
emulation.

e [Time measurement unit] group box
Specifies the time unit to be used when measuring execution time with the [Go...] command as
follows:
<lus>: Measured in 1-psunits (default at system initiation)
<250ns>: Measured in 250-ns units

* [Range]
[Coverage trace range:] text box
Must not be used because thisis reserved for future extension.

e [Trigger pulse output] group box

Specifies whether to continue program execution and output a pulse from the trigger output pinin

the pod when the hardware break conditions (set by the [Break conditionl,2,3,4,5...] command)

have been satisfied as follows:

<Disable>: Terminates program execution instead of outputting a pulse when the break
conditions have been satisfied (default at system initiation)
<Enable>: Continues program execution and outputs a pulse when the break conditions have
been satisfied
<Multi>: Terminates program execution and outputs a pulse when the break conditions have

been satisfied

¢ [Memory access mode] group box
Specifies the memory access mode during emulation execution to be set to the realtime mode or
gate insertion mode as follows:
<Gate>: Sets memory access mode to the gate insertion mode (default at system initiation)
<Redtime>: Sets memory access mode to the realtime mode
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e [Trace control]
[Cache access] group box
Selects whether or not trace information is acquired at cache access. An operation speed is
reduced when trace information is acquired at cache access because the external busis used for
trace information acquisition.
<Disable>: Disablestrace information acquisition at cache access
<Enable>: Enablestrace information acquisition at cache access (default at system initiation)

» [Display interval]
[Emulation PC] group box
Selects the display interval of the program counter to be displayed in the emulator message area
during emulation.
<200ms>: Displays the program counter every 200 ms (default at system initiation)
<2s>: Displaysthe program counter every 2 s.

» <Done> button
Clicking the <Done> button stores the EXECUTION MODE dialog box settings in the GUI-SH,
closes the EXECUTION MODE dialog box, and sends the above settings to the E7000PC
emulator.

» <Cancel> button
Clicking the <Cancel> button closes the EXECUTION MODE dialog box and returns the system
to its state before the EXECUTION MODE dialog box was opened without storing the above
settings.

Function
Specifies emulation execution conditions.
Related Functions

GUI commands. [Go...], [Bresk...], and [Break conditionl,2,3,4,5...]
Emulator commands: RESET and BREAK _SEQUENCE

531



5.4.2  Executing Program Emulation (ALt + Ctrl + G)
[Go..] GO dialog box

Overview

Performs emulation.

Window
= GO
Start mode
( @RESET O Order O PC
Start Address: \ \
Emulation mode:
Display memory trace data
( ® Disable O Enable
’ Done ‘ ’ Cancel ‘
Figure5-27 GO Dialog Box
Operation

e [Start mode] group box
Specifies the emulation start method as follows:
<RESET>: [Initiates emulation from the reset vector (default at system initiation)
<Order>: Initiates emulation from the address specified in [Start Address:]
<PC>: Initiates emulation from the current PC

e [Start Address] text box
When <Order> is specified in [Start mode], specifies the emulation start address in hexadecimal
or asasymbol. When there is no specification, an error occurs.

e [Emulation mode:] drop-down list box
Specifies the emulation method.

— <Normal>: Norma mode (default at system initiation)

— <Sequential break 2-1>: Sequential break mode
The program stops only when hardware break conditions set by [Break condition2...] and
[Bresak conditionl...] commands are satisfied in the sequence of <condition 2> followed by
<condition 1>,

5-32



— <Cyclereset 32us>: Cyclereset mode 1
Continues execution while forcibly inputting the RES signal to the SH7604 every specified
time and simultaneously outputting the oscilloscope trigger signal from the trigger output
probe pin. In this mode, conditions specified with the [Break...], [Break
condition1,2,3,4,5...], [ Trace condition...], and BREAK_SEQUENCE (emulator) commands
areignored. Also, parallel mode cannot be entered from this mode.
Note that the [ Display memory trace data] specification is automatically set to <Disable>.
(These conditions are the same in the following cycle reset modes.)

— <Cyclereset 96us>: Cyclereset mode 2

— <Cycleresat 512us>: Cycle reset mode 3

— <Cycleresat 1.024ms>: Cyclereset mode 4

— <Cyclereset 5.12ms>; Cyclereset mode 5

— <Cyclereset 10.24ms>; Cyclereset mode 6

— <Cyclereset 51.2ms>. Cyclereset mode 7

— <Cyclereset 102.4ms>: Cyclereset mode 8

— <Cyclereset 512ms>: Cycle reset mode 9

— <lIgnore break>: Break conditions are temporarily invalidated

[Display memory trace data] group box
Specifiesif the memory contents at the address specified in [ Trace Memory Condition] of the
[Trace memory...] command is displayed in the emulation information area during emulation
execution, asfollows:
<Disable>: Disables memory content display (default at system initiation)
<Enable>: Enables memory content display

<Done> button
Clicking the <Done> button stores the GO dialog box settings, closes the GO dialog box, and
starts emulation execution.

<Cancel> button
Clicking the <Cancel> button closes the GO dialog box and returns the system to its state before
the GO dialog box was opened without storing the above settings.
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Function

¢ Emulation mode
Emulation execution isinitiated in the mode specified in [Start mode:]. One of the following
emulation modes can be selected.

— Sequential break mode
The program stops only when hardware break conditions set by [Break condition2...] and
[Break conditionl...] commands are satisfied in the sequence of <condition 2> followed by
<condition 1>,

— Cycle reset modes
A RES signal isforcibly output from the E7000PC emulator to the user system at specified
intervals. At the same time, while continuing emulation execution, atrigger signal for an
oscilloscope is output from the trigger output probe pin. In this mode, al break conditions
and trigger conditions are invalidated.

— Break condition temporary invalidation
Temporarily invalidates the settings of the [Break...] and the
[break conditionl,2,3,4,5...] commands and executes the program. Aninvalidation interval is
during program execution with one [Go...] command.

e Parallel mode
Enters parallel mode when (Space) or (Enter) isinput from the command area during emulation.
For details, refer to the E7000PC user's manual .

¢ Forcible emulation termination
To forcibly terminate emulation, click the <STOP> button or input (Ctrl + C). In parallel mode,
execute the ABORT command in the command area.

¢ Causes of GO command emulation termination
Table 5-4 lists the messages displayed in the emulation information area when emulation is
terminated.
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Table5-4 Emulation Termination Causes (GO Dialog Box)

Display Termination Cause

BREAK KEY Forcibly terminated by pressing the
(Ctrl + C) keys or the <STOP> button

BREAK POINT Emulation stops at a breakpoint specified with the
[Break...] command

STOP ADDRESS Emulation initiated by the <CONTINUE> button stops at

where the cursor indicates

BREAK SEQUENCE

PC break condition specified with the
BREAK_SEQUENCE command (emulator command)
was satisfied

BREAK CONDITION1

A break condition specified with the [Break
conditionl...] command was satisfied

BREAK CONDITION2

A break condition specified with the [Break
condition2...] command was satisfied

BREAK CONDITIONS

A break condition specified with the [Break
condition3...] command was satisfied

BREAK CONDITION4

A break condition specified with the [Break
condition4...] command was satisfied

BREAK CONDITIONS

A break condition specified with the [Break
condition5...] command was satisfied

BREAK CONDITION1,2,3,4,5

A break condition specified with a[Break
conditionl,2,3,4,5...] command was satisfied

BREAK CONDITION SB

Sequential break conditions specified with [Break
conditionl,2...] commands were satisfied

GUARDED AREA ACCESSED

A guarded area was accessed

WRITE PROTECT

A write-protected area was written to

ILLEGAL INSTRUCTION

A break instruction was executed

NO EXECUTION

The user program was not executed.

RESET IN BY E7000

Forcibly terminated with the RES signal output from
the E7000PC because an error has occurred in the
user system

DMA GUARDED OR WRITE
PROTECT

A write-protected areais written to or a guarded
memory areais accessed by DMA during [Break...]
command processing

5-35



Note

If the condition of the [Break condition1,2,3,4,5...] command is satisfied during program execution,
program execution may not stop immediately; it may stop after executing multiple instructions.

Related Functions

GUI commands: [Execution mode...], [Break...], [Break conditionl,2,3,4,5...], [ Trace memory...],
and [Trace condition...]
Emulator command: BREAK_SEQUENCE
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54.3  Setting and Cancelling Breakpoints (Alt + Ctrl + B)

[Break...] BREAK dialog box
Overview
Sets and cancels breakpoints.
Window

ADDRESS SYMBOL

00000014 : &sample/24
00000020 : &sample/26
00000030 : !'sample/main

Set point TR |

{ Set } { Clear } { All Set } {AII Clear} { Cancel }

Figure5-28 BREAK Dialog Box

Operation

« Breakpoint display area
Displays breakpoint settings in the format shown in figure 5-29.

ADDRESS SYMBOL
XXXXXXXX XXXXXXXX. vv e a s XXX
O O

Figure5-29 Display Format for Breakpoint Information (BREAK Dialog Box)

0 ADDRESS: Displays the address where a breakpoint is set

0 SYMBOL: Displaysasymbol name, aline number symbol, or an address (when there isno
corresponding symbol information)
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Displayed breakpoints are set by the [Break...] command or the<SET> button on the tool bar
within the base window. The breakpoints set by the BREAK command (emulator command) in
the command area are not displayed.

By selecting with the mouse pointer and double-clicking a line including a breakpoint, the
information displayed under SYMBOL is automatically set in [Set point:].

¢ [Set point:] text box
Acceptsinput of an address in which a breakpoint isto be set or cancelled in hexadecimal or asa
symbol.

e <Set> button
Clicking the <Set> button after specifying an addressin [Set point:] specifies a breakpoint at that
address, and displays the address in the breakpoint display area.

» <Clear> button
Clicking the <Clear> button cancels the breakpoint set at the address which isinput in [Set
point:], or the breakpoint at the address selected in the breakpoint display area. The cancelled
breakpoint disappears from the breakpoint display area.

e <All Set> button
Clicking the <All Set> button clears all breakpoints set in the E7000PC emulator at once and then
sets breakpoints to the addresses shown in the breakpoint display area. Therefore, al breakpoints
set by the BREAK command (emulator command) in the command area are cleared.

« <All Clear> button
Clicking the <All Clear> button clears all the breakpoints set in the E7000PC emulator, including
those shown in the breakpoint display area.

¢ <Cancel> button
Clicking the <Cancel> button closes the BREAK dialog box after storing all of the above
Settings.

Function

e Setting
A breakpoint is set at the addressinput in [Set point:]. A maximum of 255 breakpoints can be set
intotal. A BP mark isdisplayed on the corresponding source line.
A breakpoint can be set by clicking the <SET> button on the tool bar or by entering the BREAK
command (emulator command) in the command area.
When setting a breakpoint with the <SET> button, select a source line with the mouse pointer and
click the <SET> button. Breakpoints set in this way are displayed in the breakpoint display area.
However, breakpoints set with the BREAK command (emulator command) are not displayed in
the breakpoint display area.
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» Cancellation
Breakpoints set at addresses specified in [Set point:] or those selected in the breakpoint display
area are cancelled. The BP mark displayed on the source line corresponding to the cancelled
breakpoint disappears.
A breakpoint can be cancelled by clicking the <CLEAR> button on the tool bar or by executing
the BREAK command (emulator command) in the command area.
When cancelling a breakpoint with the <CLEAR> button, click the source line on which the BP
mark is displayed to display the cursor, and then click the <CLEAR> button. The cancelled
breakpoint disappears from the breakpoint display area.

Notes

(1) Breakpoints set by the [Break...] command become invalid during step execution using the
<STEP> or the <STEP_OVER> button.

(2) If the breakpoint is set to the address specified by [Break condition 2...] by the [Break...],
command, breakpoints set by [Break condition 2...] becomesinvalid.

(3) Do not set breakpoints to the dot instruction of the delayed branch instruction using the
[Break...] command; it causesadlot illegal interrupt.

Related Functions

Source area, and <STEP>, <STEP_OVER>, <SET>, and <CLEAR> buttons
GUI command: [Break conditionl,2,3,4,5...]
Emulator command: BREAK
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54.4  Specifying Hardwar e Break Conditionl

[Break Conditionl...]
Overview

Specifies a hardware break condition (BREAK CONDITION1).

(Ctrl+ 1)
BREAK CONDITION1 dialog box

When al of the specified

conditions are satisfied during emulation execution with the [GO...] command, program execution

terminates.
Window
Address condition
(Address bus @RIL O po ‘
- | Reset |
Address value: ‘ ‘
PC break position
( ® After O Before ‘
Data condition
Data value: \ \
Data size
( - @®@Byte Oword O Long word ‘
Read/Write
( - ® Read/Write O Read O Write ‘
MCU status
(* @ALL  ODAT ODMA \
Delay count: \ \
Figure5-30 BREAK CONDITION1 Dialog Box
Operation

¢ [Address condition]

— [Address bus] group box
Specifies an address bus type as a break condition.
<ALL>:

<PC>: Only program fetch cycles

— [Address value:] text box

All address bus cycles (default at system initiation)

Specifies an address bus value where a hardware break is to occur.
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— [PC break position] group box
Specifies whether the break isto occur after or before execution of the instruction when
<PC> is specified in [Address bus], as follows:
<After>; The break occurs after instruction execution (default at system initiation)
<Before>: The break occurs before instruction execution

[Data condition]

— [Datavalue] text box
Specifies adata bus value where a hardware break isto occur. If this datais specified, no
break occurs during program fetch cycles. A data bus value can be masked.

— [Datasize] group box
Specifies the size of the data bus value specified in [Data value:] as follows:
<Byte>: 1-byte units (default at system initiation)
<Word>: 2-byte units
<Longword>: 4-byte units

[Read/Write] group box
Specifies aread or write cycle condition as a hardware break condition as follows:
<Read/Write>: Specifies both read and write cycles as hardware break conditions (default at
system initiation)

<Read>: Specifiesaread cycle as ahardware break condition

<Write>:  Specifies awrite cycle as a hardware break condition

[MCU status] group box
Specifies an SH7604-bus cycle condition as a hardware break condition as follows. For memory
access cycle conditions in PC relative instructions such as MOV.W @(10, PC), RO, data access
cycle<DAT> must be specified.
<ALL>: Specifiesall bus cycles as hardware break conditions (default at system initiation)
<DAT>. Specifiesadataaccess cycle as a hardware break condition
<DMA>: SpecifiesaDMA cycle as a hardware break condition

[Delay count:] text box

Specifies adelay count starting from the time a hardware break condition is satisfied. When
conditions (1) to (4) have been satisfied, the program will be terminated after the number of bus
cycles specified in [Delay count:] has been executed. A delay count ranging from H'001 to
H'FFF can be specified. If nothing is specified, 0 is set.

<Done> button
Clicking the <Done> button stores the BREAK CONDITIONL dialog box settings, closes the
BREAK CONDITIONL1 dialog box, and sends the above settings to the E7000PC emul ator.
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¢ <Reset> button
Clicking the <Reset> button cancels the settings in the BREAK CONDITION1 dialog box and
the E7000PC emulator, returns the system to a state wherein no hardware break conditions are
specified, and closes the BREAK CONDITION1 dialog box.

e <Cancel> button
Clicking the <Cancel> button closes the BREAK CONDITION1 dialog box and returns the
system to its state before the BREAK CONDITIONL1 dialog box was opened without storing the
above settings.

Function

e Setting
The following conditions can be specified as hardware break conditions: address ([Address
condition]), data ([Data condition]), read/write ([Read/Write]), and bus cycle condition ((MCU
status]).
By combining the above conditions with each [Emulation mode:] of the [Go...] command,
program emulation can be executed in each emulation mode.

« Specifying conditions for hardware breaks according to access size
When adata condition is specified, the hardware break condition can only be satisfied when it
matches the 32-bit data bus value. Table 5-5 shows the hardware break conditions for each
access size.

Table5-5 Hardware Break Condition Specifications According to Access Size
(Break Conditionl)

Access Size Hardwar e Break Condition Specification Method

Long access Long datais accessed in one bus cycle. [Address value:] must be a
multiple of four and [Data size] must be <Long word> (long data). Other
specifications are invalid.

Word access Word datais accessed in one bus cycle. [Address value:] must be a
multiple of two and [Data size] must be <Word> (word data). Other
specifications are invalid.

Byte access Byte datais accessed in one bus cycle. [Data size] must be <Byte> (byte
data). Other specificationsareinvalid. [Address value:] can be both
even and odd addresses.

e Mask specifications
A mask in 1-bit or 4-bit units can be specified for the settings in [Address condition] and [Data
condition]. The meaning of a masked hit is that the corresponding bit value is arbitrary when
determining whether the condition is satisfied.
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— Mask specification for [Address condition]

In [Address value:], mask is performed from the low-order bit. To implement the mask,
specify each digit to be masked at input as an asterisk (*). Note that masking cannot be
performed when specifying an address range, and that arbitrary bit positions cannot be
masked.

For example, if an address condition isto be satisfied when A16 to A31 bits are 0, specify the
mask as H'0000**** .

Mask specification for [Data condition]

To implement amask for [Data condition], specify each digit of the value specified in [Data
value] to be masked at input as an asterisk (*).

For example, if abyte data condition is to be satisfied when the DO bit is 0, specify the mask
aS B'*******O'

Notes

)

@)

©)

During address specification, all address bits are checked. Accordingly, if the break condition
is specified in the cache area, no break occurs even if the cache through areain the same
memory space is accessed. To set break conditions in both cache area and cache through area,
use mask specification.

Inadot instruction of adelayed branch instruction, <Before> cannot be specified in the [PC
break position] group box.

The BREAK CONDITIONLI function is achieved by the SH7604 user break controller
according to the E7000PC emulator specifications. Accordingly, the user cannot use the user
break controller for other purposes.

Related Function

[Go...] command
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545  Specifying Hardwar e Break Condition2 (Ctrl +2)
[Break Condition2...] BREAK CONDITIONZ dialog box

Overview

Specifies a hardware break condition (BREAK CONDITION2). When al of the specified
conditions are satisfied during emulation execution with the [Go...] command, program execution
terminates.

Window
Address condition
(Address bus ® il O po ‘
Address value: ‘ ‘
PC break position
( ® After O Before ‘
Read/Write
( - ® Read/Write O Read O Write ‘
MCU status
( - ®ALL ODAT O DMA \
Figure5-31 BREAK CONDITIONZ2 Dialog Box
Operation

e [Address condition]

— [Address bus] group box
Specifies an address bus type as a hardware break condition, as follows:
<ALL>: Specifiesall address bus cycles as hardware break conditions
(default at system initiation)
<PC>: Specifiesaprogram fetch cycle as a hardware break condition

— [Address value:] text box
Specifies an address bus value where a hardware break is to occur.

— [PC break position] group box
Specifiesif abreak isto occur after or before instructions are fetched when <PC> is specified
in [Address bus], asfollows:
<After>: A break occurs after instruction execution (default at system initiation)
<Before>: A break occurs before instruction execution
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» [Read/Write] group box
Specifies aread or write cycle condition as a hardware break condition as follows:
<Read/Write>:  Specifies both read and write cycles as hardware break conditions (default at
system initiation)
<Read>: Specifiesaread cycle asahardware break condition
<Write>:  Specifies awrite cycle as a hardware break condition

¢ [MCU status] group box
Specifies an SH7604-bus cycle condition as a hardware break condition as follows. For memory
access cycle conditions in PC relative instructions such as MOV.W @(10, PC), RO, data access
cycle<DAT> must be specified.
<ALL>: Specifiesall bus cycles as hardware break conditions (default at system initiation)
<DAT>: Specifiesadataaccess cycle as a hardware break condition
<DMA>: Specifiesa DMA cycle as a hardware break condition

» <Done> button
Clicking the <Done> button stores the BREAK CONDITIONZ2 dialog box settings, closes the
BREAK CONDITIONZ dialog box, and sends the above settings to the E7000PC emul ator.

» <Reset> button
Clicking the <Reset> button cancels the settings in the BREAK CONDITIONZ dialog box and
the E7000PC emulator, returns the system to a state wherein no hardware break conditions are
specified, and closes the BREAK CONDITIONZ2 dialog box.

» <Cancel> button
Clicking the <Cancel> button closes the BREAK CONDITION2 dialog box and returns the
system to its state before the BREAK CONDITIONZ dialog box was opened without storing the
above settings.

Function

* Setting
The following conditions can be specified as hardware break conditions: address ([Address
condition]), read/write ([Read/Write]), and bus cycle condition ((MCU status]).
By combining the above conditions with each [Emulation mode:] of the [Go...] command,
program emulation can be executed in each emulation mode.

» Mask specifications
A mask in 1-bit or 4-bit units can be specified for the [Address condition] settings. The meaning
of amasked bit is that the corresponding bit value is arbitrary when determining whether the
condition is satisfied. Mask is performed from the low-order bit in [Addressvalue:]. To
implement the mask, specify each digit to be masked at input as an asterisk (*). Note that
masking cannot be performed when specifying an address range, and that arbitrary bit positions
cannot be masked.
For example, if an address condition is to be satisfied when A16 to A31 bits are 0, specify the
mask as H'0000****
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Notes

@

@

©)

4

©)

The BREAK CONDITIONZ function isinvalid if it is executed by pressing the
<CONTINUE>, <STEP>, <STEP_OVER> or <STEP_UP> button according to the E7000PC
specifications. The BREAK CONDITION2 function must be executed by the [Go...]
command.

During address specification, all address bits are checked. Accordingly, if the break condition
is specified in the cache area, no break occurs even if the cache through areain the same
memory spaceis accessed. To set break conditions in both cache area and cache through area,
use mask specification.

The BREAK CONDITIONZ2 isinvalid at the instruction where the [Break...] command or the
<SET> button is specified according to the E7000PC specifications.

In adot instruction of adelayed branch instruction, <Before> cannot be specified in the [PC
break position] group box.

The BREAK CONDITIONZ function is achieved by the SH7604 user break controller (UBC)
according to the E7000PC specifications. Accordingly, the user cannot use the UBC for other
puUrposes.

Related Function

[Go...] command

5-46



54.6  Specifying Hardwar e Break Condition3,4 (Ctrl +3)

(Ctrl + 4)
[Break Condition3...] BREAK CONDITIONS dialog box
[Break Condition4...] BREAK CONDITIONA4 dialog box

Overview

Specifies a hardware break condition (BREAK CONDITION3). When all of the specified
conditions are satisfied during emulation execution with the [GO...] command, program execution
terminates.

BREAK CONDITIONA4 is specified in the same way.

Window
Address condition
Address value:
Read/Write Reset
( ® Read/Write O Read O Write
Figure5-32 BREAK CONDITION3 Dialog Box
Operation

* [Address condition]

— [Address value:] text box
Specifies an address bus value where a hardware break is to occur.

» [Read/Write] group box
Specifies aread or write cycle condition as a hardware break condition as follows:
<Read/Write>:  Specifies both read and write cycles as hardware break conditions
(default at system initiation)
<Read>: Specifiesaread cycle asahardware break condition
<Write>: Specifies awrite cycle as a hardware break condition

« <Done> hutton
Clicking the <Done> button stores the BREAK CONDITION3 dialog box settings, closes the
BREAK CONDITION3 dialog box, and sends the above settings to the E7000PC emul ator.
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¢ <Reset> button
Clicking the <Reset> button cancels the settings in the BREAK CONDITION3 dialog box and
the E7000PC emulator, returns the system to a state wherein no hardware break conditions are
specified, and closes the BREAK CONDITION3 dialog box.

e <Cancel> button
Clicking the <Cancel> button closes the BREAK CONDITION3 diaog box and returns the
system to its state before the BREAK CONDITIONS3 dialog box was opened without storing the
above settings.

Function

Address ([Address condition]) and read/write ([Read/Write]) conditions can be specified as
hardware break conditions.

Note

During address specification, al address bits are checked. Accordingly, if the break conditionis
specified in the cache area, no break occurs even if the cache through area in the same memory
space is accessed.
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54.7  Specifying Hardware Break Condition5 (Ctrl +5)
[Break Condition5...] BREAK CONDITIONS dialog box

Overview

Specifies a hardware break condition (BREAK CONDITIONS). When atrigger signal isinput
from the probe pin during emulation execution with the [GO...] command, the condition is satisfied
and program execution terminates.

Window
External probe condition
(J Trigger input
Figure 5-33 BREAK CONDITIONS5 Dialog Box
Operation

 [External probe condition]
[Trigger input] check box
Specifies atrigger signal input from the probe pin as a hardware break condition, as follows:
<No check>: Thetrigger input is not specified as a hardware break condition
(default at system initiation)
<Check>: Thetrigger input is specified as a hardware break condition

» <Done> button
Clicking the <Done> button stores the BREAK CONDITIONS dialog box settings, closes the
BREAK CONDITIONS dialog box, and sends the above settings to the E7000PC emulator.

» <Reset> button
Clicking the <Reset> button cancels the settings in the BREAK CONDITIONS dialog box and
the E7000PC emulator, returns the system to a state wherein no hardware break conditions are
specified, and closes the BREAK CONDITIONS dialog box.

» <Cancel> button
Clicking the <Cancel> button closes the BREAK CONDITIONS dialog box and returns the
system to its state before the BREAK CONDITIONS dialog box was opened without storing the
above settings.

Function

Probe input conditions can be specified as hardware break conditions.
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5.5 Trace Function

55.1  Specifying Memory Conditionsfor Acquiring Trace I nformation (Alt + Ctrl +T)
[Trace memory...] TRACE MEMORY dialog box

Overview
Specifies memory conditions for acquiring trace information.

Window

— TRACE MEMORY

‘Trace Memory condition:

Memory address: | \

Size
(* OByte ®word O Long word

(MCU Status @®DAT O DMA \

’ Done H Cancel ‘

Figure5-34 TRACE MEMORY Dialog Box
Operation
e [Trace Memory condition]

— [Memory address:] text box
Specifies amemory address whose contents are to be traced.
Memory contents during emulation execution can be displayed in the trace information
display by the [Trace display - Text] command.
The memory contents of the specified address can be displayed in the emulation information
area of the base window during emulation execution, depending on the [Display memory
trace data] specification of the [Go...] command.

— [Size] group box
Specifies the size of the memory data to be traced as follows:
<Byte>: 1-bytedata
<Word>: 2-byte data (default at system initiation)
<Longword>: 4-byte data
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— [MCU status] group box
Specifies an instruction execution cycle or aDMA cycle as atrace acquisition cycle.
<DAT>: Traceacquisition is performed during instruction execution cycles
(default at system initiation)
<DMA>: Trace acquisition is performed during DMA cycles

» <Done> button
Clicking the <Done> button stores the TRACE MEMORY dialog box settings, closes the
TRACE MEMORY diaog box, and sends the above settings to the E7000PC emulator.

 <Cancel> button
Clicking the <Cancel> button closes the TRACE MEMORY diaog box and returns the system to
its state before the TRACE MEMORY dialog box was opened without storing the above settings.
In addition, these settings are not specified in the E7000PC emulator.

Function

Sets memory conditions whose contents are to be traced. If trace information display in bus cycle
unitsis specified by the [Trace display -Text] command, the traced memory contents are displayed
inthe TM column during emulation.

Memory contents being traced can be displayed in real time in the emulation information area by
selecting <Enable> in the [Display memory trace data] group box in the [Go...] command.

Notes
(1) Thiscommand cannot be set during emulation.

(2) For the memory to be modified within the CPU such as timer counters of the internal 1/0
modules, the trace memory contents will not be modified until it is accessed by an instruction
or the DMA.

(3) Thetrace memory contents are modified when the specified address matches the data on the
address bus. Note, however, that the trace memory contsnts will not be modified if the
specified address does not match the A1 bit of the address bus as shown below.

Example:  If address H'FO00002 (32-bit bus area) is specified while address
H'FO00000 is accessed in long-word units by the program.

(4) Thetrace memory contents will not be modified during memory access by a PC relative
instruction such asMOV.W @(10, PC), RO.

Related Functions

[Go...] command
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552  Specifying Trace Acquisition Conditions (Ctrl +T)
[Trace condition...] TRACE CONDITION dialog box

Overview

Specifies trace acquisition conditions. Trace information is acquired during emulation execution
according to specifications.

Window

= TRACE CONDITION

Subroutine
Start address: | \

End address : \ \
Address condition
Start address: ‘ ‘

End address : \ \

. Reverse
Data condition D -
Datavalue : |

Data size
( - @®Byte Oword O Long word

Bus width
Delay count:

]

Osbit @ 16bit O 32bit |
® Read/Write O Read O Write ‘

( Read/Write

\ Pin / external probe condition... \

Figure5-35 TRACE CONDITION Dialog Box
Operation

¢ [Condition type] group box
Specifies how to acquire trace information during emulation.
<Free>: Acquirestrace information during all bus cycles. Trace acquisition conditions
areignored. (Default at system initiation)
<Trace stop>: Acquirestrace information during all bus cycles until the specified trace stop
condition is satisfied; program execution, however, continues. A trace stop
condition is determined by ANDing the following: [Address condition], [Data
condition], [Read/Write], [MCU stat], [Delay count:], [Pin condition], and
[External probe condition].
<Subroutine>:  Acquires trace information for instructions and operand accessesin the range
(subroutine) specified by a start address and an end address. A trace acquisition
condition is specified by [Subroutine].
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<Range>: Acquirestrace information during a bus cycle corresponding with the trace

acquisition condition. A trace acquisition condition is determined by ANDing
[Address condition] and [Read/\Write].

<Trigger>: Outputsalow-level pulse from the trigger output pin of the emulator pod during
abus cycle corresponding with the trace acquisition condition. Trace
information is acquired during all bus cycles. A trace acquisition condition is
determined by ANDing the following: [Address condition], [Data condition],
[Read/Write], [MCU <tat], [Delay:], [Pin condition], and [External probe
condition].

¢ [Subroutin€]
Specifies an address range determining the subroutine in which trace information is to be
acquired, for selecting <Subroutine> in [Condition type].

— [Start address:] text box
Specifies anumber or symbol as the start address of the subroutine in which trace
information is to be acquired.

— [End address:] text box
Specifies anumber or symbol as the end address of the subroutine in which trace information
isto be acquired.
If the source program iswritten in C, the end address not to be specified because the end
address of the function is automatically set.

* [Address condition]
Specifies an address bus condition as a trace acquisition condition, for selecting <Trace stop>,
<Range>, or <Trigger> in [Condition type]. An address bus value can be masked.

— [Start address:] text box
Specifies anumber or asymbol as an address bus value for trace information acquisition. For
acquiring trace information in an address range, specify the start address.

— [End address:] text box
Specifies anumber or symbol as the end address of the range in which trace information isto
be acquired.

— [Reverse] check box
Specifies whether the address bus condition is within the address range determined by [Start
address:] and [End address], or is outside this range, as follows:
<No check>: Addressesin the address range are trace acquisition conditions
(default at system initiation)
<Check>: Addresses outside the address range are trace acquisition conditions
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« [Datacondition]
Specifies adata bus condition as a trace acquisition condition, for selecting <Trace stop> or
<Trigger> in [Condition type].

— [Datavalue:] text box
Specifies anumber or asymbol as a data bus value for trace information acquisition. A mask
can be specified for the data bus value.

— [Datasize] group box
Specifies the size of the data bus value set in [Datavalue:] asfollows:
<Byte>: 1-bytedata (default at system initiation)
<Word>: 2-bytedata
<Longword>: 4-byte data

— [Buswidth] group box
Specifies the size of the memory bus accessed by the SH7604 MCU as shown below. When
<Long word> is specified in [Data siz€], the bus width automatically becomes 32 bits.
<8bit>: 8-hit bus
<16bit>: 16-hit bus (default at system initiation)
<32bit>:  32-bit bus

* [Read/Write] group box
Specifies aread or write cycle condition as a trace acquisition condition, for selecting <Trace
stop>, <Range>, or <Trigger> in [Condition type] as follows:
<Read/Write>:  Specifies both read and write cycles as trace acquisition conditions
(default at system initiation)
<Read>: Specifiesaread cycle asatrace acquisition condition
<Write>: Specifiesawrite cycle as atrace acquisition condition

e [MCU stat] group box
Specifies an SH7604-bus cycle condition as a trace acquisition condition, for selecting <Trace
stop> or <Trigger> in [Condition type] as follows:
<ALL>: Specifiesall bus cycles as bus cycle conditions (default at system initiation)
<PRG>: Specifiesaprogram fetch cycle as a bus cycle condition
<DMA>. SpecifiesaDMA cycle as abus cycle condition
<DAT>: Specifiesan execution cycle as abus cycle condition
<FIL>: Specifiesacachefill cyclesasabus cycle condition

e [Déay count:] text box
For selecting <Trace stop> or <Trigger> in [Condition type], specifies adelay count starting from
the time a trace acquisition condition determined by ANDing [Address condition], [Data
condition], [Read/Write], [MCU stat], [Pin condition], and [External probe condition] is satisfied.
A delay count ranging from H'1 to H'7FFF can be specified. |f omitted, O is assumed.

¢ <Done> button
Clicking the <Done> button stores the TRACE CONDITION and PIN/EXTERNAL PROBE
CONDITION dialog box settings, closes the TRACE CONDITION dialog box, and sends the
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above settings to the E7000PC emulator.

<Reset> button

Clicking the <Reset> button cancels the settingsin the TRACE CONDITION and
PIN/EXTERNAL PROBE CONDITION dialog boxes, and the E7000PC emulator settings,
returns the system to a state wherein no trace acquisition conditions are specified, and closes the
TRACE CONDITION diaog box.

<Cancel> button (in TRACE CONDITION dialog box)

Clicking the <Cancel> button closes the TRACE CONDITION dialog box and returns the system
to its state when the TRACE CONDITION dialog box was opened without storing the settings in
the TRACE CONDITION and PIN/EXTERNAL PROBE CONDITION dialog boxes.

<Pin/external probe condition...> button

Clicking the <Pin/external probe condition...> button opens the dialog box in which SH7604-
control signal states and external probe (in the emulator pod) conditions are specified as trace
acquisition conditions.

The specifications are valid only when <Trace stop> or <Trigger> is set in [Condition type].
The dialog box contents are shown in figure 5-36.

= PIN/EXTERNAL PROBE CONDITION

Pin condition External probe condition
NMI BREQ PRB
ula &

Figure5-36 PIN/EXTERNAL PROBE CONDITION Dialog Box

[Pin condition]

Specifies an SH7604-control signal state as atrace acquisition condition. A condition is satisfied
when the specified value and the signal are the same.

Values can be specified for each tri-state button by clicking on the button desired.

— [BREQ condition] state button
<*>: Specifies no condition (default at system initiation)
<L>: SpecifiesBREQ signa low level as atrace acquisition condition

— [NMI condition] tri-state button
<*>: Specifies no condition (default at system initiation)
<H>: SpecifiesNMI signa high level as atrace acquisition condition
<L>: SpecifiesNMI signal low level as atrace acquisition condition
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[External probe condition]

Specifies external probe (in the emulator pod) conditions as a trace acquisition condition. A
condition is satisfied when the specified value and the external probe signal are the same. Values
can be specified for each tri-state button by clicking on the button desired.

[PRB] tri-state button
<*>: Specifies no condition (default at system initiation)
<H>: Specifiesexternal probe signal high level as atrace acquisition condition
<L>: Specifiesexternal probe signal low level as atrace acquisition condition

<Close> hutton (in PIN/EXTERNAL PROBE CONDITION dialog box)
Clicking the <Close> button closes the PIN/EXTERNAL PROBE CONDITION dialog box. In
this case, the settings in the PIN/EXTERNAL PROBE CONDITION dialog box is stored.

<Cancel> button
Clicking the <Cancel> button closes the PIN/EXTERNAL PROBE CONDITION dialog box and
returns the system to its state when the PIN/EXTERNAL PROBE CONDITION dialog box was

opened without storing the settings in the PIN/EXTERNAL PROBE CONDITION dialog box.

Function

e Trace acquisition condition setting
Sets the conditions for acquiring trace information during program execution initiated by the
[Go...] command or the <CONTINUE> button.
The trace acquisition conditions depend on the trace modes listed in table 5-6.

Table5-6 Trace Modes

Trace Mode Description

<Free> Acquires trace information during all bus cycles with no specified

Freetrace conditions.

<Trace stop> Stops trace acquisition when the specified condition is satisfied,

Trace stop enters command wait state in parallel mode, and displays a prompt
(#) in the command area.

<Subroutine> Acquires trace information for instructions and operand accesses

Subroutine trace

in the range (subroutine) determined by a start address and an
end address. If the specified subroutine calls other subroutine,
does not acquire trace information during the called subroutine.

<Range> Acquires trace information during a bus cycle corresponding with
Range trace the specified address range and condition.

<Trigger> Outputs alow-level pulse from the trigger output pin in the
Trigger emulator pod during a bus cycle corresponding with the specified

condition. Acquires trace information during all bus cycles.
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 Specifying trace acquisition condition according to memory bus size
Trace acquisition conditions for <Trace stop> and <Trigger> are specified according to the size
of the memory bus accessed by the SH7604. Table 5-7 shows the trace acquisition conditions for

each bus size.

Table5-7 Trace Acquisition Condition Settings According to Bus Size

Bus Size Access Size

Trace Acquisition Condition Setting M ethod

32-bitbusarea  Long access

Long datais accessed in one bus cycle. [Address condition] must be a
multiple of four and [Data size] must be <L ong word> (long data).
Other specifications are invalid.

Word access

Word datais accessed in one bus cycle. [Address condition] must be
amultiple of two, [Data size] must be <Word> (word data), and [Bus
width] must be <32 bit>. Other specifications are invalid.

Byte access

Byte datais accessed in one bus cycle. [Data size] must be <Byte>
(byte data) and [Bus width] must be <32 bit>. Other specifications
areinvalid. [Start address:] can be both even and odd addresses.

16-bitbusarea  Long access

Long datais accessed in two bus cyclesin word units. [Address
condition] must be a multiple of two and [Data size] must be <Word>.
Other specifications are invalid.

Word access

Word datais accessed in one bus cycle. [Address condition] must be
amultiple of two, [Data size] must be <Word>, and [Bus width] must
be <16 bit>. Other specifications areinvalid.

Byte access

Byte datais accessed in one bus cycle. [Datasize] must be <Byte>
and [Bus width] must be <16 bit>. Other specifications areinvalid.
[Start address:] can be both even and odd addresses.

8-bit bus area Long, word, or
byte access

All addresses are accessed in byte units. Long data, word data, and
byte data are accessed in four bus cycles, two bus cycles, and one bus
cycle, respectively. [Start address:] can be both even and odd
addresses, [Data size] must be <Byte>, and [Bus width] must be <8
bit>. Other specifications areinvalid.

» Mask specifications

A mask in 1-bit units can be specified for the settings in [Address condition], [Data condition],
[Pin condition], and [External probe condition]. The meaning of a masked bit is that the
corresponding bit value is arbitrary when determining whether the condition is satisfied.

— The[Address condition] setting can be masked when <Trace stop> or <Trigger> is specified
in [Condition type]. To implement the mask, specify each digit in [Start address:] to be
masked at input as an asterisk (*).

When <Range> is specified in [Condition type] and [End address:] specification is omitted,
mask is performed from the low-order bit. For example, if an address range condition isto be
satisfied when the A16 to A31 bits are Os, specify the mask as H'0000****.



— The[Data condition] setting can be masked when <Trace stop> or <Trigger> is specified in
[Condition type]. To implement a mask, specify each digit of the value specified in [Data
value:] to be masked at input as an asterisk (*).

For example, if abyte data condition isto be satisfied when the DO bit is 0, specify the mask
as B‘*******Ol

— To implement amask for [Pin condition] or [External probe condition], click the tri-state
button and set it to <*>.

Notes

(1) If anaddress condition is specified in the cache area, no break occurs even if the cache
through areain the same memory space is accessed. To set break conditions in both cache
area and cache through area, use mask specification.

(2) If the parallel modeis entered in the command area during emulation, trace information is
acquired in the following condition.

(a) If the parallel mode is entered by pressing the (Enter) key or by the satisfaction of trace
information acquisition condition (<trace stop>), trace information will not be acquired in
the parallel mode. When the E7000PC exits parallel mode, the acquired trace information
is cleared and trace acquisition restarts under the conditions specified with this command.

(b) If the parallel mode is entered by pressing the (Space) key, trace information is acquired
in the parallel mode.

(3) To specify memory access condition in a PC relative instruction such as MOV.W @(10, PC),
RO, <PRG> must be selected in the [MCU stat] group box.

Related Function

[Trace display - Setting...] command
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553  Specifying Trace Information Display Conditions
[Trace display - Setting...]
Overview

(Alt + Ctrl + X)

TRACE DISPLAY SETTING dialog box

Specifies trace information display conditions. Trace information displayed by the [ Trace display -
Text] or [Trace display - Graph] command follows these command specifications.

Window
= TRACE DISPLAY SETTING
Trace display range
one
Start pointer: | EBETPY] \ —
End pointer:  [D'1024 \
Pointer type
( VP @ instruction O Bus cycle ‘
Text display format
( @ Instruction O Bus cycle O Search
Display last cycle
( payfastey ® Disable O Enable
\ Search condition... \
Figure5-37 TRACE DISPLAY SETTING Dialog Box
Operation

» [Trace display range]

— [Start pointer:] text box

Specifies anumerical value as the start pointer for the range for which trace information is

shown in text form or graph form. When omitted, the value
—D'65535 is assumed; the initial valueis—D'1024.

— [End pointer:] text box

Specifies anumerical value as the end pointer for the range for which trace information is
shown in text display or is graphically drawn. When omitted, the value D'65535 is assumed;

theinitial valueis D'1024.

— [Pointer type] group box

Specifies the pointer format in which trace information is displayed in the TRACE DISPLAY

TEXT window as follows:
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<Instruction>: Displays trace information in instruction pointer format
(default at system initiation)
<Buscycle>: Displays trace information in bus cycle pointer format

[Text display format] group box
Specifies the format in which trace information is displayed in the TRACE DISPLAY TEXT
window. When <Search> is specified <Bus cycle> in [Trace display range], <Buscycle> is
automatically selected in [Pointer type].
<lInstruction>: Displays trace information in instruction mnemonic units
(default at system initiation)
<Buscycle>: Displaystrace information in bus cycle units
<Search>: Searchesfor and displays trace information in bus cycle units

[Display last cycle] group box
Specifies whether trace information is to be displayed for only the last bus cycle or for al the bus
cycles, when <Search> is selected in [Text display format], as follows:
<Disable>: Displaystrace information for the whole range set in [ Trace display range]
<Enable>: Displays trace information only during the last bus cycle

<Search condition...> button

Clicking the <Search condition...> button opens the SEARCH CONDITION dialog box in which
trace information search conditions are set. These dialog box settings are valid when <Search> is
specified in [Trace display format]. The SEARCH CONDITION diaog box is shown in figure
5-38.

<Done> button
Clicking the <Done> button stores the TRACE DISPLAY SETTING and SEARCH
CONDITION dialog box settings before closing the TRACE DISPLAY SETTING dialog box.

<Cancel> button (in TRACE DISPLAY SETTING dialog box)

Clicking the <Cancel> button closes the TRACE DISPLAY SETTING dialog box and returns the
system to its state when the TRACE DISPLAY SETTING dialog box was opened without storing
the settings in the TRACE DISPLAY SETTING and SEARCH CONDITION dialog boxes.
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= SEARCH CONDITION
Address condition
‘Start address: \ \
End address : | \ ’ Cancel ‘
Data condition
Data value : ‘ ‘ [ “éCQ stat
i ALL
( Data size ® Byte OwWord O Long word ‘ OPRG
Read/Write O DMA
( - ® Read/Write O Read O Write ‘ O DAT
Pin condition External probe condition 8 FIL
NMI RES IRLO IRL1 IRL2 IRL3 PRB LV VCE |
HE RN NEENE [ McUtype
®ALL
Memory trace condition O cAaC
(Memory ract@ Al O Change O Data ‘ OINT
Olo
Data value : \ \ O EXT

Figure5-38 SEARCH CONDITION Dialog Box

* [Address condition]
Specifies an address bus condition as a trace search condition.

— [Start address:] text box
Specifies anumber or asymbol as an address bus value for atrace search condition. For
searching trace information in an address range, specify the start address. A mask can be
specified for the address bus value.

— [End address] text box
Specifies anumber or symbol as the end address of the range in which trace information isto
be searched.

« [Data condition]
Specifies a data bus condition as a trace search condition.

— [Datavalue:] text box
Specifies anumber or asymbol as adata bus value for atrace information search. A mask
can be specified for the data bus value.

— [Datasize] group box
Specifies the size of the data bus value set in [Data value:] asfollows:
<Byte>: 1-byte data (default at system initiation)
<Word>: 2-byte data
<Longword>: 4-byte data
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¢ [Read/Write] group box
Specifies aread or write cycle condition as atrace search condition as follows:
<Read/Write>:  Specifies both read and write cycles as trace search conditions (default at
system initiation)
<Read>: Specifiesaread cycle asatrace search condition
<Write>:  Specifies awrite cycle as a trace search condition

e [MCU stat] group box
Specifies an SH7604-bus cycle condition as a trace search condition as follows:

<ALL>: Specifiesall bus cycles as trace search conditions (default at system initiation)
<PRG>: Specifiesaprogram fetch cycle as atrace search condition

<DMA>: SpecifiesaDMA cycle as atrace search condition

<DAT>: Specifiesan execution cycle as atrace search condition

<FIL>: Specifiesacachefill cycle as atrace search condition
<VFC>: Specifiesavector fetch cycle as atrace search condition

e [Mem type] group box
Specifies an SH7604-memory type condition as a trace search condition as follows:
<ALL>: Specifiesall memory types as trace search conditions (default at system initiation)
<CAC>: Specifiesacache hit as atrace search condition
<INT>: Specifiesaninterna area access as atrace search condition
<IO>: Specifiesaninternal 1/0 area access as atrace search condition
<EXT>: Specifiesan external area (CS0 to CS3) access as a trace search condition

¢ [Pin condition]
Specifies an SH7604-control signal state as a trace search condition. When the specified value
and the signal are the same, the condition is satisfied.
Values can be specified for each tri-state button by clicking on the button desired.

— [NMI] tri-state button
<*>: Specifies no condition (default at system initiation)
<H>: Specifies NMI signal high level as atrace search condition
<L>: SpecifiesNMI signal low level as atrace search condition

— [RES] state button
<*>: Specifies no condition (default at system initiation)
<L>: SpecifiesRESsignal low level as atrace search condition

— [IRLOQ], [IRL1], [IRLZ2], [IRL3] tri-state buttons
<*>: Specifies no condition (default at system initiation)
<H>: SpecifiesIRL signal high level as atrace search condition
<L>: SpecifiesIRL signal low level as atrace search condition
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 [External probe condition]
Specifies externa probe (in the emulator pod) conditions as trace search conditions. When the
specified value and the external probe signal are the same, the condition is satisfied. Vaues can
be specified for each tri-state button by clicking on the button desired.

[PRB] tri-state button
<*>: Specifies no condition (default at system initiation)
<H>: Specifies external probe signal high level as atrace search condition
<L>: Specifiesexterna probe signal low level as atrace search condition

* [Memory trace condition]
Specifies atrace search condition with regards to traced memory set by [Trace Memory
condition] of the [Trace memory...] command.

— [Memory trace] group box
<All>: Searchesfor al traceinformation for a bus cycle where specified memory
addressis accessed (default at system initiation)
<Change>: Searchesfor abus cycle where traced memory has been modified
<Data>: Searchesfor abus cycle where data specified by [Datavalue!] is accessed

— [Datavalue:] text box
Specifies datafor atrace search condition when <Data> is specified in the [Memory trace]
group box. Immediately after system initiation, O is specified.

» <Close> button
Clicking the <Close> button stores the above settings and closes the SEARCH CONDITION
dialog box.

» <Cancel> button (SEARCH CONDITION dialog box)
Clicking the <Cancel> button closes the SEARCH CONDITION dialog box and returns the
system to its state when the SEARCH CONDITION dialog box was opened without storing the
settingsin the SEARCH CONDITION dialog boxs.

Function

» Tracedisplay condition setting
Sets the conditions for displaying trace information. The [Trace display - Text] or [Trace display
- Graph] command displays trace information according to these command settings.

 Trace search condition specifications according to memory bus size
Trace search conditionsin SEARCH CONDITION dialog box are specified according to the size
of the memory bus accessed by the SH7604. Table 5-8 shows the trace search conditions for
each bus size.
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Table 5-8 Trace Search Condition Settings According to Bus Size

Bus Size Access Size

Trace Search Condition Setting M ethod

32-hitbusarea  Long access

Long datais accessed in one bus cycle. [Address condition] must be a
multiple of four and [Data size] must be <L ong word> (long data).
Other specifications are invalid.

Word access

Word datais accessed in one bus cycle. [Address condition] must be
amultiple of two and [Data size] must be <Word> (word data). Other
specifications are invalid.

Byte access

Byte datais accessed in one bus cycle. [Datasize] must be <Byte>
(byte data). Other specificationsareinvalid. [Address condition] can
be both even and odd addresses.

16-bitbusarea  Long access

Long datais accessed in two bus cyclesin word units. [Address
condition] must be a multiple of two and [Data size] must be <Word>.
Other specifications are invalid.

Word access

Word datais accessed in one bus cycle. [Address condition] must be
amultiple of two and [Data size] must be <Word>. Other
specifications are invalid.

Byte access

Byte datais accessed in one bus cycle. [Data size] must be <Byte>.
Other specifications are invalid. [Address condition] can be both
even and odd addresses.

8-bit bus area Long, word, or
byte access

All addresses are accessed in byte units. Long data, word data, and
byte data are accessed in four bus cycles, two bus cycles, and one bus
cycle, respectively. [Address condition] can be both even and odd
addresses and [Data size] must be <Byte>. Other specifications are
invalid.

* Mask specifications

A mask in 1-bit units can be specified for the [Data condition], [Pin condition], and [Externa
praobe condition] settingsin the SEARCH CONDITION dialog box. The meaning of a masked
bit is that the corresponding bit value is arbitrary when determining whether the condition is
satisfied. Note, however, that a mask cannot be specified for the [Address condition] setting
when an address range ([End address:]) is specified.

— The[Data condition] setting can be masked. To implement a mask, specify each digit of the
value specified in [Data value:] to be masked at input as*.
For example, if abyte data condition isto be satisfied when the DO bit is 0, specify the mask

as B'*******Ol

— To implement amask for [Pin condition] or [External probe condition], click the tri-state

button and set it to <*>.



Notes

(1) To specify memory access condition in a PC relative instruction such as MOV.W @(10, PC),
RO, <PRG> must be selected in the [MCU stat] group box.

(2) Conditions specified in the [Data condition] are invalid if vector fetch cycle<VCF> is
selected in the [MCU stat] group box.

Related Functions

[Trace memory...], [Trace display - Text], and [Trace display - Graph] commands
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55.4  Displaying Trace Information in Text (Alt + X)
[Trace display - Text] TRACE DISPLAY TEXT window

Overview

Displays trace information in text according to the specifications in the [ Trace display - Setting...]
command. The displayed contents can be output to afile.

Window
= TRACE DISPLAY TEXT v|a
I P ADDR LABEL MNEMONI C OPERAND |1
C\ QU SH\ABS\ c_sanple.c 72 L]
for (i =0 ; list[i].age !'=0; i++){ L
*-D 00482 01000166 ADD R4, R2
*-D 00481 01000168 MOV. W @8,R2), RO
*-D 00480 0100016A MOV RO, R3
*-D 00479 0100016C TST R3, R3
*-D 00478 0100016E BF 010000EC
*-D 00477 01000170 BRA 01000214
C.\ QU SH\ ABS\ c_sample.c 73
mn=1ist[i].age;
*-D 00476 010000EE MoV R5, R14
*-D 00475 010000FO0 SHLL2 R3
*-D 00474 010000F2 SHLL2 R3
*-D 00473 010000F4 ADD R4, R3
*-D 00472 010000F6 MOV. W @8,R3), RO
*-D 00471 010000F8 MOV RO, R13 3
« >
H | Output l | Cancel l H

Figure5-39 TRACE DISPLAY TEXT Window
Operation

« Display header
Indicates the trace information display format with a header.

e Tracedisplay area
In the trace display area, trace information acquired during emulation is displayed. The contents
of the source file of the corresponding program is included in the displayed trace information.

¢ <Qutput> button
Clicking the <Output> button opens the TRACE OUTPUT dialog box. The contents currently
displayed in the trace display area can be output to afile.

¢ <Cancel> button
Clicking the <Cancel> button closes the TRACE DISPLAY TEXT window.



Description

 Display header format
The display header format depends on the [Text display format] group box specification in the
[Tracedisplay - Setting...] command.

— Traceinformation is displayed in instruction mnemonic units (<Instruction> must be
specified in [Text display format] group box)

IP ADDR LABEL MNEMONIC OPERAND
*[-]D'XXXXX 00000000 HIT =1 mmmm — mmmm 0000 — 0000
@ (b) (© (d) (€)

Figure5-40 Display Header Format in Instruction Mnemonic Units
(TRACE DISPLAY TEXT Window)

(8 Instruction pointer (1P)
Relative instruction location (instruction pointer) based on the instruction where a delay
condition is satisfied. Although the instruction pointer usually has a negative value (*—
D'xxxxx), it will be positiveif it is acquired during delay cycles while the delay condition is
specified.

Note:  The point where adelay condition is satisfied means the starting point of a delay
bus cycle which has been specified with the [Break conditionl...] command or
[Delay count:] in the [Trace condition...] command. When zero is specified in
[Delay count:] or when program execution terminates due to a different cause, the
latest trace information will be shown from D'00000.

(b) Instruction address (ADDR)
(c) Label name (LABEL)
(d) Instruction mnemonic (MNEMONIC)

(e) Instruction operand (OPERAND)
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Traceinformation is displayed in bus-cycle units (<Bus cycle> or <Search> must be
specified in [Text display format])

BP AB DB MA RW ST IRL NMI RES BRQ PRB VCC CLK ™

[-1D'Xxxxx XXXXXXXX XXXXXXXX XXX X XXX XXXX X X X X X XX *x

@ (b) © @ @© O @ ® O O o O (M

TOTAL CLOCK NUMBER = XXXXX
()

@

(b)
(©

(d)

()

()

Figure5-41 Display Header Format in Bus-Cycle Units
(TRACE DISPLAY TEXT Window)

Bus cycle pointer (BP)

Relative bus cycle location (bus cycle pointer) based on the bus cycle where a delay
condition is satisfied. 1n bus cycles which prefetch instructions, the instruction mnemonics
and instruction addresses are displayed together. When two instructions are executed in one
bus cycle, both mnemonics are displayed aong with the address of the first instruction. The
bus cycle pointer is normally negative (—D'xxxxx). However, it will be positiveif itis
acquired during delay cycles while the delay condition is specified.

Address bus value (AB)

Data bus value (DB)
Long-word, word, and byte values are displayed depending on the length of the data
accessed by the MCU. When no datais on the data bus, ** is displayed.

Memory areatype (MA)
Accessed memory areas are displayed in one of the following types.
CAC: Cache-hit access
INT: Internal areaaccess
10: Internal 1/O area access
EXT: External area (CS0O to CSl1)access

Read/Write signal type (R/W)
R: Readcycle
W: Writecycle

MCU status (ST)
PRG: Program fetch cycle
DAT: Memory or I/O access cycle
FIL: Cachefill cycle
DMA: DMA cycle
VCF: Vector fetch cycle
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(9)

(h)

(i)

()

(k)

(N

(m)

(n)

(0)

IRLO-IRL3 signal levels (IRL)
The signal levelsof IRLO to IRL3 are displayed as follows.
IRL
x3 x2 x1 x0(n=3-0;IRL3-IRLOlevel)
xn =1: High level
=0: Low level

NMI signal level (NMI)
NMI = 1: High level
=0: Low leve

RES signal level (RES)
RES =1: Highlevel
=0: Low leve

BREQ signal level (BRQ)
BRQ =1: Highlevel
=0: Low level

External probe signal levels (PRB)
The signal levels of the external probes are displayed as follows.
PRB =1: Highlevel

=0: Low leve

V¢ voltage (VCC)
Vece =1 Vevoltage4 V or more
=0: Vevoltageislessthan 4 V; the MCU is not operating correctly

Clock cycle (CLK)

The number of clock cycles required from the end of the previous bus cycle to the end of
thisbus cycle. If morethan 128 clocks are counted, ** isdisplayed. Consider the trace
acquisition timing of the E7000PC emulator station.

Traced memory contents (TM)
Displays the address specified with the [Trace memory...] command and its traced contents.

Total clock cycle (TOTAL CLOCK NUMBER)

The total number of clock cycles described in item (m). If the number 128 is exceeded in
evenonedisplay line, ***** jsdisplayed. Thetotal clock cycleisdisplayed only when
<Bus cycle> is selected in [ Trace display format] of [Trace display -Setting].
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» Sourcefile display
Displaysin the source display area the source file contents corresponding to the address bus value
in trace information. The display format depends on which language the corresponding program
has been written in.

— Clanguage program

<source file nanme> <line nunber>
<C source file contents>

— Assembly program

<source file name >

¢ Trace information output
The contents currently displayed in the trace display area can be output to afile. Clicking the
<Output> button opens the TRACE OUTPUT diaog box shown in figure 5-42.

= TRACE OUTPUT

Directory : c:\manual

File name: ‘ﬂ ‘

guish.env 1
sample.abs 1
sample.c —
sample.cmf
sample.obj

sample.sub

Figure5-42 TRACE OUTPUT Dialog Box

— [Filename]
Specifies the name of the file where the trace information displayed in the trace display area
isto be stored. A filewith the specified file name is output to the current directory displayed
in [Directory:].

Pressing the (Enter) key after inputting or selecting a fie name or double-clicking the file
name specified in the list box outputs the contents of the MEMORY DUMP window to afile.

The destination directory can be changed by specifying a new current directory in the
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sequence of drive name and directory name.
To change the current directory, use the following procedure.

(1) Select thetarget drive name from the list box by double-clicking. Drive names are
displayed in the format [-a&]. After selected, the drive name and the current directory of
the targed drive are displayed in [Directory:]. The current directory contents of the
selected drive are displayed in the list box.

(2) Select asubdirectory from the list box by double-clicking. The subdirectory nameis
displayed in the format [directory]. After selected, the subdirectory name is added to
[Directory:]. The subdirectory contents are displayed in the list box.

(3) Continue selecting subdirectories until the directory where the trace information areais
output is reached.

[Directory:]
Displaysthe current directory. When the drive or subdirectory is modified in [File name:],
this display will be modified too.

<Done> button

Clicking the <Done> button checks whether there is another file with the same name as that
specified in [File name:]. If there already is, the message box shown in figure 5-43 is
displayed.

In this state, clicking the <Y es> button overwrites the existing file with the file specified in
[File name:], and closes the TRACE OUTPUT diaog box after storing the settings in the
TRACE OUTPUT dialog box. On the other hand, when clicking the <No> button, the
system returns to the TRACE OUTPUT dialog box.

= ALERT
Q 1005: file already exists.
Overwrite? CAMANUAL\SAMPLE.TRC

| ves | [ No |

Figure5-43 File Overwrite Confirmation Message (TRACE OUTPUT Dialog Box)

<Cancel> button

Clicking the <Cancel> button closes the TRACE OUTPUT dialog box without outputting the
settingsto afile. It also returns the system to its state when the TRACE OUTPUT dialog box
was opened without storing the settings.
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« Additional information in bus-cycle unit display
When trace information is displayed in bus cycle units by selecting <Bus cycle> in [Text display
format] of [Trace display - Setting], the message

* k% E7000 * k%

is added to the display to indicate the E7000PC emulator cycle in the last bus cycle wherein the
user program was terminated. It isalso displayed when emulation is temporarily halted by the
break conditions set by the BREAK_SEQUENCE command (emulator command) being satisfied
or by the number of breaks set by the BREAK command (emulator command) being
encountered.

Notes:

(1) During memory access by a PC relative instruction such as MOV.W @ (PC, 10), RO, PRG is
displayed in the MCU status (ST).

(2) If <Range> is specified in [Condition type] in the [Trace condition...] command, assembly
codes cannot be displayed correctly. They can be used for only reference.

Related Functions

GUI commands: [Trace mode...], [Trace condition...], and [Trace display - Setting...]
Emulator commands. BREAK and BREAK_SEQUENCE
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555 Displaying Trace Information in Graph Form

[Trace display - Graph]

Overview

Displays trace information as a graph according to the specifications in the

[Trace display - Setting...] command.

Window

(Alt + P)

TRACE DISPLAY GRAPH TARGET SELECTION dialog box

= TARGET SELECTION

—Graph type

—Read/Write

@ Read/Write Q Read Q Write
— Memory area

Xlcac XIInT X0 X] exT
— MCU Status

X bMA [X] PRG [X] DAT [X] cAC [X] VCF

Signal

Address bus 0-7 1
Address bus 8-15

Address bus 16-23

Address bus 24-31

Data bus 0-7 ¥
— Address bus 0-7

[ ]Ao []Aa1 [JAa2 []A3
[1as  [Jas (a6 []a7

LDispIayM Close }

Figure5-44 TRACE DISPLAY GRAPH TARGET SELECTION Dialog Box

Operation

* [TARGET SELECTION]

Specifies drawing conditions for the trace information displayed in the TRACE DISPLAY

GRAPH window.
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— [Graph type] group box
Specifies the type of graph to be used in displaying trace information as follows:
<AB>: Changein addressbusvaluein bus cycle units (default at system initiation)
<DB>: Changein databusvaluein bus cycle units
<Signal>: Changesin SH7604-control signals and external probe signalsin bus cycle
units
<Memory>: Change in memory data specified by [Trace Memory condition] in the [Trace
memory...] command in bus cycle units
<Time>: Execution time (accesstime) astotal number of clock cyclesin address bus
cycle unitsin histogram form

— [Read/Write] group box
Specifies aread or write cycle condition as atrace information display condition as shown
below. This specification isvalid only when <AB> or <DB> is selected in [Graph type].
<Read/Write>: Displaystrace information acquired in read or write cycles as a graph
(default at system initiation)
<Read>: Displaystrace information acquired in read cycles asagraph
<Write>: Displays trace information acquired in write cycles as agraph

— [Memory ared] check box
Specifies memory access conditions as a trace information display condition as shown below.
This specification is valid only when <AB> or <DB> is selected in [Graph type].
<CAC>: Displaystraceinformation acquired in cache access (cache-hit) cyclesasa
graph
<INT>: Displaystraceinformation acquired ininternal area access cycles asagraph
<lIO>: Displaystraceinformation acquired in internal 1/0 access cycles as agraph
<EXT>: Displaystraceinformation acquired in external area access cycles asagraph
The check buttons work as follows:
<Check>: The access condition is specified as atrace information display condition
<No check>: The access condition is not specified as a trace information display
condition
Immediately after system initiation, all check buttons are specified as trace information
display conditions.

— [MCU status] check box
Specifies SH7604-M CU bus cycle condition as trace information display conditions. This
specification isvalid only when <AB> or <DB> is selected in [Graph type].
<DMA>: Displaystrace information acquired in DMA cycles asagraph
<PRG>: Displaystrace information acquired in program fetch cycles as a graph
<DAT>: Displaystrace information acquired in 1/O or memory access cyclesasa
graph
<CAC>: Displaystraceinformation acquired in cache-fill access cycles asagraph
<VCF>: Displaystraceinformation acquired in vector fetch cycles asagraph
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The check button works as follows.

<Check>:

<No check>:

The SH7604 bus cycle condition is specified as atrace information display
condition

The SH7604 bus cycle condition is not specified as a trace information
display condition

Immediately after system initiation, all check buttons are specified as trace information
display conditions.

— [Signdl]

Specifies SH7604 control signal and external probe signal conditions as trace information
display conditions. A maximum of 32 graphs can be selected and displayed in the graphic
display area. This specificationisvalid only when <Signal> is specified in [Graph type].
Use the following procedure to perform the specification.

(1) Select from thelist box asignal group including the required signal and double-click it.
Selectable signal groups in the list box are shown in table 5-9.

Table5-9 [Signal] List in [Tracedisplay - Graph]

Signal Group

Signals

Address bus 0-7

Changes in address bus bits 0-7 waveforms in bus cycle units

Address bus 8-15

Changes in address bus bits 8-15 waveformsin bus cycle units

Address bus 16-23

Changes in address bus bits 16-23 waveformsin bus cycle units

Address bus 24-31

Changes in address bus bits 24-31 waveformsin bus cycle units

Data bus 0-7

Changes in data bus bits 0-7 waveforms in bus cycle units

Data bus 8-15

Changes in data bus bits 8-15 waveformsin bus cycle units

Data bus 16-23

Changes in data bus bits 16-23 waveformsin bus cycle units

Data bus 24-31

Changes in data bus bits 24-31 waveformsin bus cycle units

Non maskabl e interrupt

Change in the NMI signal waveform in bus cycle units

Reset

Changein the RESET signal waveformsin bus cycle units

Bus request

Change in the BREQ signal waveform in bus cycle units

Bus acknowledge

Changein the BACK signal waveform in bus cycle units

Interrupt 0-3

Changesin the IRLO to IRL 3 signal waveformssin bus cycle units

Trigger input

Changesin the trigger input pin signal waveform in bus cycl units




(2) Thesignals selected in thelist box are displayed as check buttons. By checking
displayed check buttons, the control signals and external probe signals for drawing trace
information as a graph are specified.

<Check>: The control signal and external probe signal are specified as trace
information display conditions
<No check>: The control signal and external probe signal are not specified as trace
information display conditions

« <Display> button
Clicking the <Display> button opens the TRACE DISPLAY GRAPH window and displays trace
information as a graph depending on the [TARGET SELECTION] settings. Figure 5-45 shows
the TRACE DISPLAY GRAPH window.

¢ <Close> button
Clicking the <Close> button stores the settings and closes only the TRACE DISPLAY GRAPH
TARGET SELECTION dialog box.

= TRACE DISPLAY GRAPH v A
Signal Bus cycle (decimal)
-1451 | —1259 | —1067 | 875 | 683

ADDRO
ADDR1
ADDR2

ITELR L U T T 1)
ADDR3 Li Ll it t |
T R U T TN U TR TR L

ADDR4

apors UUUUTTULRVUU LI TULRMTUNUU L
L UsrUCLL TR, U

ADDRS W T U UM

ADDR7
IRLO
IRL1
IRL2
IRL3
RESET

| Selection H Unzoom H Cancel
L L

Figure5-45 TRACE DISPLAY GRAPH Window
e Graphic display area

Displays trace information as a graph in the graphic display area. Zooming can be performed on
arectangular area specified by dragging the mouse.
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« Scroll buttons
Clicking these scroll buttons enables scrolling of the graphic display areain the TRACE
DISPLAY GRAPH window.

— <1>hutton
Scrolls the graph display up by 1/4 display.

— <> hutton
Scrolls the graph display left by 1/4 display.

— <> hutton
Scrolls the graph display right by 1/4 display.

— <!> hutton
Scrolls the graph display down by 1/4 display.

e <Selection> button
Clicking the <Selection> button opens TRACE DISPLAY GRAPH TARGET SELECTION
dialog box.

* <Unzoom> button
Clicking the <Unzoom> button returns the display to the display before it was zoomed in by the
mouse.

» <Cancel> button
Clicking the <Cancel> button closesthe TRACE DISPLAY GRAPH window.

Function

 Traceinformation graph display
The acquired trace information is displayed as agraph in the TRACE DISPLAY GRAPH
window. One of the five types of graph can be displayed according to the [Graph type] group
box setting in the TRACE DISPLAY GRAPH TARGET SELECTION dialog box.

Table5-10 Typesof Graph

[Graph type] Vertical Direction Horizontal Direction
AB Address bus value Bus cycle count

DB Data bus value Bus cycle count
Signal Specified signa Bus cycle count
Memory Datavalue Bus cycle count

Time Address bus value Clock count
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e Traceinformation display for an address bus waveform
When <AB> is specified in [Graph type], trace information acquired for changes in an address
bus value which satisfies the settingsin [Read/Write], [Memory area], and [MCU stat] is
displayed in bus cycle units as agraph. An example of trace information display for an address
bus waveform is shown in figure 5-46.
In an address bus graph, the vertical axisindicates the address bus value and the horizontal axis
indicates the bus cycle count. Clicking the scroll buttons allows the user to scroll the graph
display vertically and horizontally.

== TRACE DISPLAY GRAPH v A
Address Bus cycle (decimal)
(hex) | 2456 | —2440 | —2424 | —2408 | —2392
101fce0
101ff80 |
1020220 *LU —L U _L = L —
10204c0 |
1020760 |
1020a00 |
1020ca0 |
1020f40 | Lo LU L
l Selection H Unzoom H Cancel
U | I

Figure5-46 Trace Information Display for Address Bus Waveform
(TRACE DISPLAY GRAPH Window)
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» Traceinformation display for a data bus waveform
When <DB> is specified in [Graph type], trace information acquired for changes in a data bus
value which satisfies the settingsin [Read/Write], [Memory ared], and [MCU stat] is displayed in
bus cycle units as agraph. An example of trace information display for a data bus waveform s
shown in figure 5-47.
In adata bus graph, the vertical axis indicates the data bus value and the horizontal axis indicates
the bus cycle count. Clicking the scroll buttons allows the user to scroll the graph display
vertically and horizontally.

||= TRACE DISPLAY GRAPH v |~
Data Bus cycle(decimal)
(hex) 341 -333 -325 | -317 | —309
7d00
8220 |
9740 |
a460 |
b180 |
beal |
cbcO 7|
d8e0 | U U
| Selection H Unzoom H Cancel
I I

Figure5-47 Trace Information Display for Data Bus Waveform
(TRACE DISPLAY GRAPH Window)
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e Traceinformation display for signal waveforms
When <Signal> is specified in [Graph type], trace information acquired for changesin the
SH7604-control signals and external probe signalsis displayed in bus cycle unitsas agraph. An
example of trace information display for signal waveformsis shown in figure 5-48.
In asignal graph, the vertical axis indicates the specified signals and the horizontal axis indicates
the bus cycle count. Clicking the scroll buttons allows the user to scroll the graph display
vertically and horizontally.

= TRACE DISPLAY GRAPH v A
Signal Bus cycle(decimal)
—-1451 | —1259 | —1067 | 875 | —683

ADDRO
ADDR1

ADDR2 N A O O
ADDR3 mummmmwummﬂumm
TV U UTUTU U TR W

ADDR4
ADDR5 ULV U LU TR TUR U ir
ADDR6 :J_ﬂmmu_mw
ADDR7 T W W T U Ui
IRLO
IRL1
IRL2
IRL3
RESET

| Selection || Unzoom | Cancel
l l

Figure5-48 Trace Information Display for Signal Waveform
(TRACE DISPLAY GRAPH Window)
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» Trace information display for memory contents change
When <Memory> is specified in [Graph type], trace information acquired for data changes within
the address set in [ Trace memory condition] of the [Trace memory...] command is displayed in
bus cycle units as agraph. An example of trace information display for changesin memory is
shown in figure 5-49.
In amemory change graph, the vertical axis indicates the data bus value and the horizontal axis
indicates the bus cycle count. Clicking the scroll buttons allows the user to scroll the graph
display vertically and horizontally.

= TRACE DISPLAY GRAPH v A
Value Bus cycle(decimal)
(hex) -383 | 351 | 319 | —287 | =255
0
2
4
61
-
a
e
-
(][ Selection || Unzoom ][ Cancel
H i

Figure5-49 Trace Information Display for Memory Change
(TRACE DISPLAY GRAPH Window)
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e Traceinformation display for execution time (execution-time histogram)
When <Time> is specified in [Graph type], total execution time (access time) as number of clock
cyclesis shown in ahistogram in address bus cycle units. An example of trace information
display for execution time is shown in figure 5-50 as a histogram.
In an execution-time histogram, the vertical axis indicates the address bus value and the
horizontal axisindicates the clock. Clicking the scroll buttons allows the user to scroll the graph
display vertically and horizontally.

— TRACE DISPLAY GRAPH v A

Address Clock no(hex) Total clock no. = 7338
(hex) 0 | 4c0 | 980 | 40 | 1300

1020033 | o

1020083 | afo

10200d3 S5he

1020123 7—H 562

1020173 ‘ c74

10201c3 | 6c9

1020213 fd1 ‘
1020263 12ca |
10202b3 be

1020303 | 370

1020353 | 550

10203a3 | 6cb

10203f3 1008

1020443

(][ Selection || Unzoom | Cancel |
1 I

Figure5-50 Tracelnformation Display for Execution Time
(TRACE DISPLAY GRAPH Window)



* Zooming function
The graphic display areain the TRACE DISPLAY GRAPH window can be enlarged and reduced
by dragging awindow corner.
In order to enlarge or reduce the graph itself, use the zooming function. This function is useful
for checking trace information displays in detail, since an area on the graph specified by the
mouse can be enlarged.
An example using the zooming function is shown in figure 5-51. Zooming is performed as
follows.

(1) Movethe mouse pointer to the graphic display area and press the left button to set the start
point.

(2) Drag the mouse with the left button pressed so that a zoom display frame (dotted line)
appearsin the graphic display area.

(3) Releasethe left button at the desired end point.
(4) The part enclosed in the zoom display frame is enlarged.

The specified area can be zoomed up to eight times continuously. Clicking the <Unzoom>
button returns the display magnification to its previous value.

= TRACE DISPLAY GRAPH v A
Signal Bus cycle (decimal)
—2004 | —1876 | —1748 | —1620 | —1492

ADDRO |
oot | — f
ADDR2 LT AT T L
ADDR3 ] |

ADDR4 RTINS T UL TUV U
ADDRS ULV U W TSR TLS UL
ADDR6 L JUCTUNIINL____ JUNTEUNLA__ I
ADDR? T W T TTRTTTTY BT

RESET
IRLO
IRL 1
IRL 2
IRL 3

l Selection H Unzoom H Cancel
H H

Figure5-51 Zooming Function Example (TRACE DISPLAY GRAPH Window)
Related Functions

[Trace memory...], [ Trace condition...], and [ Trace display - Setting...] commands
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5.6 Debug Information Display Functions

56.1  Specifying Memory Display Range (Alt + Ctrl + M)
[Memory - Setting...] MEMORY RANGE SETTING diaog box
Overview

Specifies the memory range whose contents are displayed with the [Memory - Dump] command.

Window

Start Address: @ ‘

Number of byte: ‘D'256 \

Unit of display
( ® Byte Oword O Long
| Done | | Cancel |
Figure5-52 MEMORY RANGE SETTING Dialog Box

Operation

o [Start address] text box
Specifies anumber or a symbol for the memory address where display is started. Immediately
after system initiation, no datais specified.

¢ [Number of byte:] text box
Specifies the size of datato be displayed. Immediately after system initiation, 256 decimal is
specified.

¢ [Unit of display] group box
Specifies the display unit for memory contents as follows:
<Byte>: 1-byteunits (default at system initiation)
<Word>: 2-byte units
<Long word>: 4-byte units
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» <Done> button
Clicking the <Done> button stores the MEMORY RANGE SETTING dialog box settings and
closesthe MEMORY RANGE SETTING dialog box. The MEMORY DUMP window then
opens automatically and the contents of the specified memory range are displayed.

» <Cancel> button
Clicking the <Cancel> button closes the MEMORY RANGE SETTING dialog box and returns
the system to its state when the MEMORY RANGE SETTING dialog box was opened without
storing the above settings.

Function
Specifies the memory range whose contents are displayed with the [Memory - Dump] command.

Clicking the <Done> button opens the MEMORY DUMP window in which memory contents are
displayed according to the specifications in [Start address:], [Number of byte:], and [Unit of

display].
Related Function

[Memory - Dump] command
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5.6.2 Displaying and M odifying Memory Contents (Alt + M)
[Memory - Dump] MEMORY DUMP window

Overview

Displays the memory contents specified by the [Memory - Setting...] command. The memory
contents displayed in the window can be modified directly. The displayed memory contents can
also be stored in afile.

Window

= MEMORY DUMP v
<ADDRESS> < D A T A > < AS

B

01000000 2F E6 2F D6 2F C6 4F 22 DC 02 DD 03 DE 03 A0 18 "/./.
01000010 E3 00 34 20 01 00 03 DC 01 00 04 3C 01 00 00 46 "..4 .
01000020 E5 00 4E 0B 64 C3 E5 01 63 D2 73 01 2D 32 4E 0B "..Nd
01000030 64 C3 E5 02 62 D2 72 01 2D 22 4E 0B 64 C3 63 D2 "d...b
01000040 73 01 AF ED 2D 32 65 5F 2F E6 2F D6 4F 22 7F FO "s...-
01000050 67 F3 A0 D5 60 53 A0 39 E5 00 63 5F 6E 53 43 08 "g...

01000060 43 08 33 4C 6D 33 A0 OF 66 53 60 6F D3 1C 40 08 "C. 3Lm
01000070 40 08 30 4C 43 0B 61 D3 40 11 89 05 63 6F 43 08 "@OLC
01000080 43 08 33 4C 6D 33 6E 63 76 01 62 6F 42 08 42 08 "C. 3Lm
01000090 32 4C 63 23 62 30 22 28 8B E7 62 5F 61 73 D3 11 "2Lc#b
010000A0 42 08 42 08 32 4C 6D 23 43 0B EO 10 6E EF 61 D3 "B.B.2
010000B0 D3 0C 4E 08 4E 08 3E 4C 66 E3 62 E3 43 OB EO 10 "..N N
010000C0 61 63 62 73 D3 07 43 0B EO 10 75 01 62 5F 42 08 "acbs.
010000D0 42 08 32 4C 63 23 62 30 22 28 8B BE A0 9A 00 09 "B.2Lc
010000E0 01 00 03 00 01 00 02 20 A0 3A E5 00 63 5F 6E 53 ".....

010000F0 43 08 43 08 33 4C 85 34 6D 03 A0 OF 66 53 62 6F "C. C 3[y]

« | E

H l Enter ‘ lQutput ‘ lCanceI ‘ M

Figure5-53 MEMORY DUMP Window
Operation

* Memory contents display area
Displays the addresses, data, and corresponding ASCI| code of the memory range specified by
the [Memory - Setting...] command. The memory contents displayed in the memory contents
display area can be modified directly.
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» <Enter> button
Clicking the <Enter> button after changing memory data in the memory contents display area
actually rewrites data to the E7000PC emulator memory. Note that memory contents are
rewritten only after the <Enter> button has been clicked.

e <QOutput> button
Clicking the <Output> button opens the MEMORY OUTPUT dialog box. The data currently
displayed in the memory contents display area can be output to afile.

» <Cancel> button
Clicking the <Cancel> button closes the MEMORY DUMP window.

Function

e Memory contents display
Displays contents of the memory range specified by the [Memory - Setting...] command in the
memory contents display area. Consequently, when changing the memory contents display area
with the [Memory - Setting...] command while the MEMORY DUMP window is opened, the
newly specified areawill be displayed replacing the previous one.

During emulation execution, the contents displayed in the memory contents display area are
automatically modified when emulation is terminated in one of the following ways.

—When the emulation initiated by clicking the <STEP>, <STEP_OVER>, <STEP_UP> or
<CONTINUE> button in the base window is terminated

— When the emulation initiated by clicking the <Step>, <Step_over>, or <Continue> button in
the DISASSEMBLE window is terminated

— When the emulation initiated by the [Go...] command is terminated

— When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command areaisterminated

— When emulation isforcibly terminated by clicking the <STOP> button

« Memory contents modification
Memory contents displayed in the memory contents display area can be modified directly, as
shown in figure 5-54.

— After moving the mouse pointer to the address whose data is to be modified, click the left
button and produce a cursor (|).
When performing modification through only the keyboard, press the (Tab) key and produce a
cursor in the memory contents display area. Then move the cursor to the data to be modified
using the arrow keys.
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— Enter new data from the keyboard. The cursor will move right by one digit for each new
digit entered. The cursor will not move the basic display unit of memory data.
Data can be modified only in the areatitled <DATA>.

— To move the cursor to the next dataitem to be modified, use the mouse or enter the arrow
keys.

— Clicking the <Enter> button writes the modified data into the specified memory address on
the E7000PC emulator. A maximum of 256 dataitems can be modified at one time.

= MEMORY DUMP v

-~
<ADDRESS> < D A T A > < AS| 1|

01000000 2F E6 2F D6 2F C6 4F 22| DC 02 DD 03 DE 03 A0 18 "/././ [
01000010 E3 00 34 20 01 00 03 DC 01 00 04 3C 01 00 00 46 "..4

01000020 E5 00 4E 0B 64 C3 E5 01 63 D2 73 01 2D 32 4E 0B "..N
01000030 64 C3 E5 02 62 D2 72 01 2D 22 4E 0B 64 C3 63 D2 "d...
01000040 73 01 AF ED 2D 32 65 5F 2F E6 2F D6 4F 22 7F FO "s...
01000050 67 F3 A0 D5 60 53 A0 39 E5 00 63 5F 6E 53 43 08 "g...
01000060 43 08 33 4C 6D 33 A0 OF 66 53 60 6F D3 1C 40 08 "C. 3Lm
01000070 40 08 30 4C 43 0B 61 D3 40 11 89 05 63 6F 43 08 "@OLC
01000080 43 08 33 4C 6D 33 6E 63 76 01 62 6F 42 08 42 08 "C. 3Lm
01000090 32 4C 63 23 62 30 22 28 8B E7 62 5F 61 73 D3 11 "2Lc#b
010000A0 42 08 42 08 32 4C 6D 23 43 0B EO 10 6E EF 61 D3 "B.B.2
010000B0 D3 0C 4E 08 4E 08 3E 4C 66 E3 62 E3 43 OB EO 10 "..NN
01000000 61 63 62 73 D3 07 43 0B EO 10 75 01 62 5F 42 08 "acbhs.
010000D0 42 08 32 4C 63 23 62 30 22 28 8B BE A0 9A 00 09 "B.2Lc
010000E0 01 00 03 00 01 00 02 20 A0 3A E5 00 63 5F 6E 53 ".....
010000F0O 43 08 43 08 33 4C 85 34 6D 03 A0 OF 66 53 62 6F "C.C 3[y]

“ | [

H l Enter% lQutput ‘ l Cancel ‘ M

Figure 5-54 Example of Modifying Memory Contents (MEMORY DUMP Window)
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« Memory contents display area output
The memory contents displayed in the memory contents display area can be output to afile.
Clicking the <Output> button displays the MEMORY OUTPUT dialog box shown in
figure 5-55.

= MEMORY OUTPUT

Directory : c:\manual

File name: ‘m ‘

guish.env 1
sample.abs
sample.c —
sample.cmf
sample.obj

sample.sub

(]
-
-
[-

o0 Q

{ Done }{ Cancel J

Figure5-55 MEMORY OUTPUT Dialog Box

— [File name]
Specifies the name of the file where the memory contents displayed in the memory contents
display areaare to be stored. A file with the specified file name is output to the current
directory displayed in [Directory:].

Pressing the (Enter) key after inputting or selecting a file name or double-clicking the file
name specified in the list box outputs the contents of the MEMORY DUMP window to afile.

The destination directory can be changed by specifying a new current directory in the
sequence of drive name and directory name.

To change the current directory, use the following procedure.

(1) Select thetarget drive name from the list box by double-clicking. Drive names are
displayed in the format [-a]. After selected, the drive name and current directory name
aredisplayed in [Directory:]. The current directory contents of the selected drive are
displayed in the list box.

(2) Select asubdirectory name from thelist box by double-clicking. The subdirectory name
isdisplayed in the format [directory]. After selected, the subdirectory nameis added to
[Directory:]. The subdirectory contents are displayed in the list box.
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(3) Continue selecting subdirectories until the directory where the target fileis to be output
isreached.

— [Directory:]
Displays the current directory. When the drive or subdirectory is modified in [File name],
this display will be modified too.

— <Done> button
Clicking the <Done> button checks whether there is another file with the same name as that
specified in [File name:]. If there already is, the message box shown in figure 5-56 is
displayed.

In this state, clicking the <Y es> button overwrites the existing file with the file specified in
[File name:], and closes the MEMORY OUTPUT dialog box after storing the settings in the
MEMORY OUTPUT dialog box. On the other hand, when clicking the <No> button, the
system returns to the MEMORY OUTPUT diaog box.

= ALERT
O 1005: file already exists.
Overwrite? C:\MANUAL\SAMPLE.DMP

(e ] [ho ]

Figure5-56 File Overwrite Confirmation Message (MEMORY OUTPUT
Dialog Box)

— <Cancel> button
Clicking the <Cancel> button closesthe MEMORY OUTPUT dialog box without outputting
the settings to afile. The settings of the MEMORY OUTPUT dialog box are not stored.

Related Functions

<STEP>, <STEP_OVER>, <STEP_UP> <CONTINUE>, and <STOP> buttons
GUI commands: [Memory - Setting...], [Disassemble], and [Go...]
Emulator commands. STEP, STEP_OVER, and GO
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56.3

Displaying and M odifying Register Contents

[Register]

Overview

(Alt + R)

REGISTER window

Displays the contents of the SH7604 registers. The registers displayed in the window can be

directly modified.
Window
B ~coisre< N
RO = 00000000
RL = 00000000
R2 = 00000000
R3 = 00000000
R4 = 00000000
R5 = 00000000
R6 = 00000000
R7 = 00000000
R8 = 00000000
R9 = 00000000
RLO = 00000000
R11 = 00000000
R12 = 00000000
R13 = 00000000
R14 = 00000000
R15 = 020CF8F5
PC = 00040001
PR = 00000000
SR = 000000F0
Sl -
GBR = 00000000
VBR = 00000000
MACH = 00000000
MACL = 00000000
|| [ Enter | [ cancel | ||
Figure5-57 REGISTER Window
Operation

» Register display area

Displays the contents of the registers.

« <Enter> button
Clicking the <Enter> button after changing register datain the register display area actually
rewrites data to the registers. Note that register datais rewritten only after the <Enter> button has

been ¢l

licked.
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¢ <Cancel> button
Clicking the <Cancel> button closes the REGISTER window.

Function

* Register data display
Displays register datain the register display area when emulation execution has terminated.
During emulation execution, the register contents displayed in the register display areaare
automatically read and re-displayed when emulation has terminated in one of the following ways.

— When the emulation initiated by clicking the <STEP>, <STEP_OVER>, <STEP_UP> or
<CONTINUE> button in the base window is terminated

— When the emulation initiated by clicking the <Step> button, <Step_over> button, or
<Continue> button in the DISASSEMBLE window is terminated

— When the emulation initiated by the [Go...] command is terminated

— When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command area s terminated

— When emulation isforcibly terminated by clicking the <STOP> button

* Register data modification
Register data displayed in the register display area can be modified directly, as shown in figure
5-58.

— After moving the mouse pointer to the register whose datais to be modified, click the left
button and produce a cursor (J).
When performing modification through only the keyboard, press the (Tab) key and produce a
cursor in the register display area. Then move the cursor to the data to be modified with the
arrow keys.

— Enter new data from the keyboard. The cursor will move right by one digit for each new
digit entered. The cursor will not move the basic display unit of register data.

— To move the cursor to the next data item to be modified, use the mouse or enter the arrow
keys.

— Clicking the <Enter> button writes the modified data into the specified register.
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= REGISTER R
RO = 00000000
R1 = 00000000
R2 = 00000000
R3 = 00000000
R4 = 00000000
R5 = 00000000
R6 = 00000000
R7 = 00000000
R8 = 00000000
RO = 00000000
R10 = 00000000
R11 = 00000000
R12 = 00000000
R13 = 00000000
R14 = 00000000
R15 = 01010000
PC = 00100054
PR = 00000000
SR = 000000FO0

==lrrr----
GBR = 00000000
VBR = 00000000
MACH = 00000000
MACL = 00000000

I ’ Enterw ’ Cancel \ 1

Figure 5-58 Example of Modifying Register Contents (REGISTER Window)
Related Functions

<STEP>, <STEP_OVER>, <STEP_UP>, <CONTINUE>, and <STOP> buttons
GUI commands: [Go...] and [Disassembl €]
Emulator commands. STEP, STEP_OVER, and GO




56.4  Setting Watch Points

[Watch - Setting...]

Overview

(Alt + Ctrl + W)

WATCH SETTING dialog box

Sets watch points (addresses whose memory contents are displayed in real time during emulation

execution).
Window
No. <ADDR> <SIZE> <UNIT> <SYMBOL>
1 00010008 02 W !sample/data2
2 0001000C 02 W Watching_Address(0001000C)
3 00010012 02 B Isample/datal
Watching address: | Isample/data3 ‘
‘Number of bytes: \ 02 \
Unit of displa:
(* pay @Byte Oword O Long word ‘
’ Set H Clear HAII Clear H Cancel ‘
Figure5-59 WATCH SETTING Dialog Box
Operation

« Watch point display area
Displays watch point settings in the format shown in figure 5-60.
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No. <ADDR> <S| ZE> <UNI T> <SYMBOL>

1 020CF8E5 02 B I sanpl e/ ca__gcm rem
0 0 0 0 0
Figure5-60 Watch Point Display Format (WATCH SETTING Dialog Box)
0 Watch point number
0 Address at which awatch point is set
0 Display size of watch point (byte-size in hexadecimal)
O Display unit of watch point

B: 1-byte units
W: 2-byte units
L: 4-byte units
0 Symbol name (If no symbol name is defined for the watch point address, then
Watching_address (address value) is shown.)

When a displayed watch point is selected by the mouse pointer and double-clicked, the contents
of theline are set in [Watching address:], [Number of bytes:], and [Unit of display].

[Watching address:] text box
Specifies anumerical value or a symbol for an address where awatch point is set.

[Number of bytes:] text box
Specifies the size of the watch point to be displayed. The display size can be specified from 1 to
32 bytesin 1-byte units. The default is 2 bytes.

[Unit of display] group box
Specifies the unit for displaying the contents of the watch point.
<Byte>: 1-byte units (default at system initiation)
<Word>: 2-byte units
<Long word>: 4-byte units

<Set> hutton

Clicking the <Set> button after setting values in [Watching address:], [Number of bytes|, and
[Unit of display] sets awatch point and additionally displaysit in the watch point display area. A
maximum of eight watch points can be specified.

<Clear> button

Clicking the <Clear> button cancels awatch point specified by setting an address in [Watching
address:] or by selecting an address in the watch point display area. The cancelled watch point
disappears from the watch point display area.
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e <All Clear> button
Clicking the <All Clear> button clears all watch points. Consequently, all watch points disappear
from the watch point display area.

e <Cancel> button
Clicking the <Cancel> button closes the WATCH SETTING dialog box after storing al of the
above settings.

Function

¢ Watch function
The watch function provided for the E7000PC displays the contents of the watch point address
executed during emulation in the WATCH DISPLAY window. The watch point display is
updated in 1-second units.

e Watch point address
An address in the emulation memory must be specified in [Watching address:]. Otherwise,
realtime emulation cannot be performed.

« Watch function termination
When amenu command or an emulator command is executed during emulation, the E7000PC
emulator enters parallel mode, thus causing the watch function to be terminated.

Related Function

[Watch - Display] command
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5.6.5 Displaying Watch Point Contents (Alt +W)
[Watch - Display] WATCH DISPLAY window

Overview

Displays the contents of the watch points (addresses whose memory contents are displayed in real
time during emulation execution).

Window
|= WATCH DISPLAY v | A
<ADDRESS> < D ATA > <ASCI

Wat chi ng_Addr ess(00101FFO0)

00101FFO 00000004

I'sanmpl e/ ca__gcni dat al P
00101FEO 00 00 00 00 00 OO 00 OO 00 00 00 00 OO 00 00 OO0 "...........
&sanpl e/ 34

00010080 00 e

! i

Figure5-61 WATCH DISPLAY Window
Operation

« Watch point contents display area
According to the [Watch - Setting...] command specifications, displays watch point contentsin
the format shown in figure 5-62.

XXXXXXXX. oo oo XXXX

XXXXXXXX XX ot e e e e e e e XXX " XXXXXXXX. .o v .. XXXX
ad O O

Figure5-62 Watch Point Contents Display Format (WATCH DISPLAY Window)
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O Symbol name
Symbol name in the same format as displayed in the watch point display area of the [Watch -
Setting...] command

O Watch point address

O Contents of the memory address where the watch point is set (in dump image)

O Contents of the memory address where the watch point is set (in ASCII code)

¢ <Cancel> button
Clicking the <Cancel> button closes the WATCH DISPLAY window.

Function

» Watch function
The watch function provided for the E7000PC displays the contents of the watch point address
executed during emulation in real time. The watch point display is updated in 1-second units.

* Watch function termination
When the (Space) key or (Enter) key is pressed in the command area during emulation and the
E7000PC enters parallel mode, the watch function terminates.

Related Function

[Watch - Setting...] command
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5.6.6  Displaying Symbol Information (Alt +9)
[Symbol - Display] SYMBOL DISPLAY window

Overview

Displays symbol information within the scope of the execution stop address.

Window
= SYMBOL DISPLAY v .
Cd ass Type Nane
GLOBAL u_short count
(AUTO) short i
(AUTO) short j
(AUTO) short k
REG STER | ong key
REGQ STER u_I ong Iist
(AUTO) *char nanme
] -
U | Display ‘ | Cancel ‘ I
Figure5-63 SYMBOL DISPLAY Window
Operation

« Symbol information display area
All symbols declared and defined within the scope of the execution stop address are displayed.

The contents of the specified symbol can be displayed by selecting a symbol to be displayed and
by clicking the <Display> button.

» <Display> button
Clicking the <Display> button opens the SYMBOL VALUE window and displays that symbol's
valuein the SYMBOL VALUE window. For detailsonthe SYMBOL VALUE window, refer to
section 5.6.7, Displaying and Modifying Symbol Values.

e <Cancel> button
Clicking the <Cancel> button closes the SYMBOL DISPLAY window.
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Function

» Scope of the execution stop address
In the symbol information display area, al symbols declared and defined within the scope of the
execution stop address are displayed.
The scope of the execution stop address means the range accessible from the function containing
the PC when execution stops.
Figure 5-64 shows an example of the execution stop address. In this case, the scope covers the
area within the main function, and the area outside of functionsin the file (unit) containing the
main function.

| ong vV, W
min ()
int X, Y, This range indicates the scope of the execution
........... stop address. Symbols v, w, X, and y are
PC—> x =1 defined in this area.
y =2
y =2
o
sub() —
_ Symbol z valid in this area is not displayed
'Z”tz i because it is outside the scope range.
) ;

PC-> indicates the emulation stop address.

Figure5-64 Execution Stop Address Example

When the program is optimized by the C compiler and there are symbols declared with the same
name within and outside a function, information on multiple symbols may be displayed
depending on the emulation stop address.

In amulti-load module, the scope is limited within the segment addressed by the PC when the
program execution stops.
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« Symbol information display area contents
Displaysinformation of symbolsin the format shown in figure 5-65.

= SYMBOL DISPLAY v~
Cl ass Type Nane
GLOBAL u_short count
O O O
«“ ] -
U Display ‘ | Cancel U

Figure5-65 Display Format of Symbol Information Display Area
(SYMBOL DISPLAY Window)

0 Class. Storage classto which the symbol is assigned
0 Type Symbol attribute
00 Name: Symbol name

— Class
Displays the storage class to which the symbol is assigned aslisted in table 5-11.

Table5-11 Storage Class Display Format (SYMBOL DISPLAY Window)

Display Format Storage Class

REGISTER Register variable
GLOBAL Externally defined variable
EXTERN External reference variable
STATIC Static variable

AUTO Local variable

(AUTO) No assignment™!

NONE"2 EQUATE name

Notes: 1. When the program is optimized by the C compiler, it may not be possible to assign local
variables and register variables declared within the scope to any storage class. In such acase,
the storage classis displayed as (AUTO).

2. Nodataisdisplayed as Class for EQUATE name.
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— Type
Displays the symbol attribute in the format shown in table 5-12.

Table5-12 Symbol Attribute Display Format (SYMBOL DISPLAY Window)

Symbol Attribute Display For mat Description
Integer char Signed 1-byte integer variables
u_char Unsigned 1-byte integer variables
short Signed 2-byte integer variables
u_short Unsigned 2-byte integer variables
long Signed 4-byte integer variables (including int)
u_long Unsigned 4-byte integer variables (including
unsigned int)
Floating-point float Single-precision floating-point variables
double Double-precision floating-point variables (including
long double)
Structure structure Structure
Union union Union
Array XXXX[ ] Array variables areindicated by [ ] following an

integer, floating-point, structure, or union variable

Example: struct [ ]

Pointer *XXXX Pointer variables are indicated by an asterisk (*)
placed in front of an integer, floating-point,
structure, or union variable

Example: *float

Label label Labelsin the source code
Equate equate Symbols assigned by the .equ divective in the
assembly program
Enumeration long Enumeration type
— Name

Displays the symbol name.

« Symbol value display
The value of asymbol in the symbol information display area can be displayed by selecting it by
the mouse and by clicking the <Display> button to open the SYMBOL VALUE window.
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Symbol information automatic modification

The contents of the symbol information display area are automatically modified and displayed
when emulation is terminated in one of the following ways. In these cases, the symbol
information of all symbols within the scope of the execution stop address is displayed.

When the emulation initiated by clicking the <STEP>, <STEP_OVER>, <STEP_UP> or
<CONTINUE> button in the base window is terminated

When the emulation initiated by clicking the <Step>, <Step_over>, or <Continue> button of
the DISASSEMBLE window is terminated

When the emulation initiated by the [Go...] command is terminated

When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command areais terminated

When emulation is forcibly terminated by clicking the <STOP> button

Notes

@

@

©)

In regard to symbols declared outside the function, the symbol information is aways
displayed regardless of its declaration position.

If there are symbols declared with the same name within a function, multiple symbol names
may be displayed (only when optimized).

Labelswithin afunction are not displayed.

Related Functions

<STEP>, <STEP_OVER>, <CONTINUE>, and <STOP> buttons
GUI commands. [Symbol - Value], [Go...], and [Disassembl €]
Emulator commands. STEP, STEP_OVER, and GO
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5.6.7 Displaying and Modifying Symbol Values
[Symbol - Value]

Overview

(Alt + Ctrl + N)
SYMBOL VALUE window

Displays and directly modifies the symbol values specified by the [Symbol - Display] command or

by clicking the <DISPLAY > button on the tool bar.

Window
= SYMBOL VALUE v A
sanpl e/ poi nter (000003F0) ::
0000FFDO <u_short> : 1100 4352
sanpl e/test (00001020 :
R8 <char > D41 A
sanpl e/worklist[0] ::
worklist[0].nane ::
0000FF00 <l ong> . FFO01010 -16773104
worklist[0].age ::
0000FF04 <short> ;1000 4096
“ ] -
H Enter ‘ | Cancel H
Figure5-66 SYMBOL VALUE Window
Operation

e Symbol value display area

Displays the symbol names and values or directly modifies the displayed symbol values.

* <Enter> button

Clicking the <Enter> button after modifying symbol valuesin the symbol value display area
actually rewrites data to the E7000PC emulator. Note that symbol values are rewritten only after

the <Enter> button has been clicked.

¢ <Cancel> button

Clicking the <Cancel> button closes the SYMBOL VALUE window.
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Function

» Symbol value display
Displays amaximum of 16 symbol values specified with the [ Symbol - Display] command or the
<DISPLAY > button on the tool bar.

— Display format
Figure 5-67 shows the display format of the symbol value display area.

= SYMBOL VALUE v | A
sanpl e/ poi nter (000003FO0)
ad O
0000FFDO <u_short> : 1100 4352
0 a ] O
] -
Enter ‘ | Cancel

Figure 5-67 Symbol Value Display Format (SYMBOL VALUE Window)

0 Symbol name
Displays the symbol name specified with the [ Symbol - Display] command or the
<DISPLAY > button on the tool bar.

0 Pointer address
Displays the address to which a pointer symbol is assigned. This addressis displayed within
parentheses, only when the symbol is a pointer-type.

O Symbol address
Displays the address to which a symbol is assigned. For a pointer symbol, the symbol
address indicates the address specified by the pointer, and for aregister symbol (when the
symbol classisregister variable), it indicates the register name.

g Type
Displays the symbol type enclosed in < >.

0 Hexadecimal display field
Displays the symbol value in hexadecimal.

0 Symbol value display field
Displays the actual symbol value according to the symbol type.
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— Symbol name display format
The symbol name display format is determined depending on the area where the symbol is
declared.

(& All symbolsdeclared in the assembly source program
[%<segment name>/]<unit name>/<variable name>
<variable name>

(b) Anexernaly defined symbol, external reference symbol, or static symbol (declared
outside the function) declared in the C source program
[%o<segment name>/]<unit name>/<variable name>[[<suffix>]...]
<variable name>[[<suffix>]...][.<member name>][[<suffix>]...]

(c) A local symbol, register symbol, or static symbol (declared within the function) declared
in the C source program
[%<segment name>/]<unit name>/<function name>/<variable name>[[<suffix>]...]
<variable name>[[<suffix>]...][.<member name>][[<suffix>]...]

The items are described as follows:

<segment name>:.  Segment name (the name of a single absolute load module file output

by the H-series linkage editor as part of a multi-load module file)
<unit name>:  Unit name (object file name in compile and assembly units)

<function name>:  Function name (only in the C source program)

<variable name>: Variable name (simple, pointer, array), label name, structure name,
union name, or equation name (only a simple variable name or label
nameis available in an assembly source program)

<member name>:  Member name of structure or union (only in the C source program)

<suffix>:  Array elements (only in the C source program)

— Symbol type display format
Symbol types are displayed in the symbol value display areain the format shown in table
5-13.
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Table5-13 Symbol Type Display Format (SYMBOL VALUE Window)

Symbol Type Type Name Display Size
<char> char 1 byte
<u_char> unsigned char 1 byte
<short> short 2 bytes
<u_short> unsigned short 2 bytes
<long> int or long 4 bytes
<u_long> unsigned int or unsigned long 4 bytes
<float> float 4 bytes
<double> double or long double 8 bytes

<char_bhit x:y>*

x-bit char

1-byte bit field

<u_char_bit x:y>

x-bit unsigned char

1-byte bit field

<short_hit x:y>

x-bit short

2-byte bit field

<u_short_hit x:y>

x-bit unsigned short

2-byte bit field

<long_bit x:y>

x-bit long

4-bytebit field

<u_long_bit x:y>

x-bit unsigned long

4-byte bit field

<label>

|abel

4 bytes

<eguate>

EQUATE name

4 bytes

Note: The parameters x and y indicate the bit field size and offset from the address where the symbol is

assigned, respectively.

Example:

offset are 4 bits and 16 bhits, respectively.

— Symbol value display format
The symbol value display format is determined depending on the symbol type.

(@) <char>

<u_long_hit 4:16> indicates unsigned long bit-field data whose bit field size and bit

A <char> symbol is displayed in hexadecimal and ASCII code. If the character cannot
be displayed, aperiod (.) is displayed instead.
For achar pointer variable or char array variable, the first 16 bytes are displayed in

hexadecimal while the rest up to the null code are displayed in ASCII characters. ASCII

characters can display a maximum of 256 bytes.

Example:

sample/main/a
00001200 <char> : 41
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sample/main/p_ascii(00002000) : :
00001080 <char> 4142434400 "ABCDEFG."

(b) Integer type other than <char>
Integer symbols other than <char> are displayed in hexadecimal and decimal.

Example:  sample/main/b
00004020 <long> :  OOOOFFFF 65535

(c) <float> or <double>
Floating-point datais displayed as shown in table 5-14.

Table 5-14 Floating-Point Display Format (SYMBOL VAL UE Window)

Floating-Point Type Display Format
Real number (excluding zero) [ XXXXXXXE £ XXX
(Signal) (Mantissa) (Exponent) x isadecimal
Zero 0.000000e + 000 or —0.000000e + 000
Positive infinity Inf
Negative infinity —Inf
Not-a-number (a value not NaN (MSB =0), -NaN (MSB = 1)
corresponding to area number
or infinity)

Example: sample/main/c
00005000 <double> : CO5ED9999999999A —1.234500e+002

— Symbol value display examples
Symbol value display examples are summarized in table 5-15.
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Table5-15 Symbol Value Display Examples (SYMBOL VAL UE Window)

Symbol Declaration Symbol Value
Attribute Example Display Example
Integer short g; sample/main/a :
00002024 <short> FFFF -1
int b; sample/main/b :
R7 <long> 00000050 80
Floating-point  long double c; sample/main/c ::
00020044 <double> : COSED9999999999A -1.234500e + 002
Array char ddd[2]; sample/main/ddd :
00050002 <char> 14142 "AB"
unsigned char sample/main/abc i
abc[2]; abc[0]
00030020 <u_char> :01 1
abc[1]
00030021 <u_char> : 11 17
Pointer long*p_abcde; sample/main/p_abcde  (00030300) ::
00040080 <long> : FFFFFFFE -2
Structure struct { sample/main/def
short a:2; def.a::
double b[2]; 00207000 <short_bit2: 0>: 0001 1
int *c; def.b[0] ::
} def; 00207004 <double> : COSED9999999999A -1.234500e + 002
def.b[1] ::
0020700C <double> : COS5ED9999999999A -1.234500e + 002
def.c (00030404)::
00207014 <long> : 00000100 256
Union union { sample/main/kkk ::
int & kkk.a::
char b[2]; 00001008 <long> : 00000100 256
}KKK; kkk.b
00001008 <char> 1 4749 "Gl"
Label exit: asample/asm_exit ::
00010468 <label> : 00001000 4096
EQUATE prg_end .equ asample/prg_end ::
H'00001004 <eguate> : 00001004 4100
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e Symbol value automatic modification
The symbol values displayed in the symbol value display area are automatically modified when
emulation is terminated in one of the following ways.

— When the emulation initiated by clicking the <STEP>, <STEP_OVER>, <STEP_UP>, or
<CONTINUE> button in the base window is terminated

— When the emulation initiated by clicking the <Step>, <Step_over>, or <Continue> button of
the DISASSEMBLE window is terminated

— When the emulation initiated by the [Go...] command is terminated

— When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command area s terminated

— When emulation isforcibly terminated by clicking the <STOP> button

« Symbol value modification
Symbol valuesin the symbol value display area can be modified directly at the hexadecimal
display field and symbol value display field.

— Moadifications
Symbol values can be modified using the procedure shown in figure 5-68.

(1) After moving the mouse pointer to the hexadecimal display field or symbol value display
field which isto be modified, click the left button and produce a cursor (]).
When performing modification using only the keyboard, press the (Tab) key and
produce a cursor in the symbol value display area. Then move the cursor to the datato
be modified with the arrow keys.

(2) Enter new data from the keyboard. After modifying the data, the cursor will move right
by one digit for each new digit entered. Data cannot be entered beyond the symbol

display size.

(3) To movethe cursor to the next data to be modified, use the mouse or enter the arrow
keys.

(4) Clicking the <Enter> button actually performs symbol value modifications.



= SYMBOL VALUE
sanpl e/ poi nt er (000003FO0)

0000FFDO <u_short> 1100 4352
sanpl e/test (00001020) ::
R8

<char > 41 "A
sanpl e/worklist[0] ::

worklist[0].name ::

0000FF0O0 <l ong> . FF001010 -16773104
wor kl i st[0] . age

0000FF04 <short>  : 20000 8192

l Enter% l Cancel ‘ i

Figure5-68 Symbol Value Modification Procedure (SYMBOL VALUE Window)

— Usable characters

(1) Only hexadecimal data can be entered in the hexadecimal display field.
Hexadecimal characters: Numbers (0 to 9) and a phabetical characters (A toF and a

tof)

(2) Table5-16 lists the characters which can be entered in the symbol value display field.

Table5-16 Symbol Value Display Field Characters (SYMBOL VALUE Window)

Usable Characters Description

Numbers (0 to 9) Used for decimal data

Minus (-) Changes a value from positive to negative

Plus (+) Changes a value from negative to positive

Space key Deletes the decimal character located to the left of the cursor and shifts the
characters located to the right of the cursor one digit to the left

All characters All displayable characters can be entered
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— Symbol value modification example

Example 1: Modifying char pointer variable xyz from abc to XY Z in the symbol value
display field

0 Move the mouse pointer to character a and click the left button. A cursor (]) is displayed.

sanpl e/ xyz ( O000EF00)
00001000 <char > : 61626300 "|abc."

[0 Enter X from the keyboard. a is modified to X and the cursor moves to the next character on
the right. At this point, the hexadecimal display field contents are automatically modified.

sanpl e/ xyz ( OO00EF00)
00001000 <char > : 58626300 "X bc."

0 Enter Y and Z from the keyboard to perform modifications in the same way.

sanpl e/ xyz ( O000EF00)
00001000 <char > : 58595A00 "XyZ|."

[0 Click the <Enter> button to actually write new data to memory.

Figure 5-69 M odification Example of a char Pointer Variable
(SYMBOL VALUE Window)




Example2: Modifying long-type integer variable abc from 120 to —4 in the symbol value
display field

[0 Move the mouse pointer to digit 1 and click the left button. A cursor (]) is displayed.

sanpl e/ abc
00001100 <l ong> : 00000078 | 120

[0 Enter a minus (=) from the keyboard. A minus sign is added to the beginning of the value. At
this point, the hexadecimal display field contents are automatically modified.

sanpl e/ abc
00001100 <l ong> : FFFFFF88 —-| 120

O Enter 4 from the keyboard. The value is modified and the cursor moves to the next character
on the right.

sanpl e/ abc
00001100 <l ong> : FFFFFESC —4| 20

[0 Enter the (SPACE) key from the keyboard twice to delete 2 and 0.

sanpl e/ abc
00001100 <l ong> : FFFFFFFC —4|

[0 Click the <Enter> button to actually write new data to memory.

Figure5-70 Modification Example of along-Type Integer Variable
(SYMBOL VALUE Window)




Example 3: Modifying double floating-point variable fdata from 123.4 to —123450 in the
symbol value display field

0 Move the mouse pointer to digit 1 and click the left button. A cursor (]) is displayed.

sanpl e/ fdata
00001200 <doubl e> : 405ED9999999999A | 1.234000e+002

[0 Enter a minus () from the keyboard. A minus sign is added to the beginning of the value. At
this point, the hexadecimal display field contents are automatically modified. and the <Enter>
button can be clicked because shadow display has been cancelled.

sanpl e/ fdata
00001200 <doubl e> : (QO5EDI9999999999A —| 1.234000e+002

0 Press the right arrow key (O key) to move the cursor right by five characters.

sanpl e/ f dat a
00001200 <doubl e> : (QO5ED9999999999A -—1.234| 000e+002

O Enter 5 from the keyboard. The value is modified and the cursor moves to the next character
on the right.

sanpl e/ fdat a
00001200 <doubl e> : CO5EDCOCOCOOCCCD  —1. 2345| 00e+002

O Press the right arrow key ( O key) to move the cursor right by five characters.

sanpl e/ fdat a
00001200 <doubl e> : QO5EDCOCOCOOCOCD  —1. 234500e+00] 2

[0 Enter 5 from the keyboard.

sanpl e/ fdat a
00001200 <doubl e> : QOFE23A000000000 -1.234500e+005|

00 Click the <Enter> button to actually write new data to memory.

Figure5-71 Madification Example of a double Floating-Point Variable
(SYMBOL VALUE Window)




Example4: Modifying short-type six-dimensional array variable "argument” from 100 to O
in the hexadecimal display field

[0 Move the mouse pointer to digit 6 and click the left button. A cursor (]) is displayed.

sanpl e/ argunent[0][1][2][3][4] [ 5]
00001300 <short> : 00|64 100

[0 Enter 0 from the keyboard. The value is modified and the cursor moves to the next character
on the right. At this point, the symbol value display field contents are automatically modified.

sanpl e/ argurent [O] [ 1] [2] [ 3] [ 4] [ 5]
00001300 <short> : 000/4 4

[0 Enter 0 from the keyboard.

sanpl e/ argunent [0][1][2][3][4][5]
00001300 <short> : 0000] O

[1 Click the <Enter> button to actually write new data to memory.

Figure5-72 Moadification Example of a Short-Type Six-Dimensional Array Variable
(SYMBOL VALUE Window)

Notes

(1) If thesymbol such as stetic variable, local variable, and register variable in the symbol value
display area exceeds the scope during program execution, the following message,

*** Symbol is hot SCOPE"

isdisplayed. A symbol outside the scope during program execution and having the same
name can be defined but only the symbol within the scope is displayed.
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If the symbol has not been allocated or if the symbol allocation has been cancelled during
program execution, the following message,

*** Symbol is not alocated
is displayed.

If the symbol in the symbol value display areaisto be allocated to an illegal address, the
following message

*** Symbol isILLEGAL ADDRESS
is displayed.

Symbol values for the externally defined variable symbol or external reference variable
symbol are always displayed regardless of the scope. If thereisasymbol having the same
name within the scope, the symbol value of the symbol within the scope is displayed.

If the SP (stack pointer) is modified during local variable display, the displayed symbol value
cannot be guaranteed.

When the program is optimized by the C compiler, the local variables cannot be displayed
even if they are assigned to the symbol area correctly. Accordingly, care must be taken by
referring to assembly instructions before modifying local variables while the programis
optimized by the C compiler.

The following must be noted when specifying the symbol in the C source file optimized by the
C compiler.

(8) If there are symbols declared with the same name inside and outside a function,
information on multiple symbols may be displayed depending on the emulation stop
address.

(b) Locations not related to the target symbol must not be referenced or modified.
The following must be noted when modifying the bit-field symbols.

(8 Inthe hexadecimal display field, the symbol value is displayed in hexadecimal using the
display sizeindicated in table 5-13. However, only the bit-field bits within the range
assigned to the bit field can be modified.

(b) Inthe symbol value display field, the symbol value corresponding to the bit-field sizeis
displayed as decimal data. When modifying this value, decimal data having avalue
within the specified bit-field size must be entered.



Restrictions

(1) If asymbol to be assigned requires more than 20 kbytes, the following message
1032: symbol assignment area too long

isdisplayed instead of the symbol values.

(2) Thedisplay format is <pointer> when symbols that have the following attributes are
displayed. Contents of the address indicated by the pointer are not displayed.

« A pointer-type symbol for a struture or union member

e A symbol that has pointer and array attributes

(3) A function-type symbol is displayed as a pointer to the function value type for the size from
the program start address to the function-type symbol. Note that symbol values cannot be
displayed for the void-type function-type symbols.

Related Functions

<DISPLAY>, <STEP>, <STEP_OVER>, <STEP_UP>, <CONTINUE>, and <STOP> buttons
GUI commands. [Symbol - Display], [Go...], and [Disassembl €]
Emulator commands. STEP, STEP_OVER, and GO
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5.6.8  Setting Source Area (Alt + Ctrl + A)
[Source - Setting...] SOURCE SETTING dialog box

Overview

Specifies the font, font size, and tab size of the source program to be displayed in the source area.

Window
Font: Font size:
8
10
T Courier New 12 [
Fixedsys 15
Terminal —
Font sample
AaBbYyZz Tab size:
Set ] [ Reset ] [ Cancel ]
Figure5-73 SOURCE SETTING Dialog Box
Operation

e [Font:] list box
Selects a source program font to be displayed in the source area from thelist box. Only the
fixed-pitch fonts installed using the Windows control panel are displayed in thelist box. Inthis
GUI, Courier or Fixed System font is recommended. Default at systeminitiation is Courier.

e [Font size]] list box
Selects the size of the font specified in [Font:] from the list box. In True-type fonts, sizes from 4
to 25 can be entered. Default at system initiation is Courier 8.

e [Font sample]
Displays an example of the font specified by [Font:] and [Font sizel].

e [Tabsize: ] text box
Specifies 1 to 32 as atab size of a source program to be displayed in the source area. Default at
systemiinitiationis 8.
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o <Set>button
Clicking the <Set> button closes the SOURCE SETTING dialog box. In this case, the settings
specified in the SOURCE SETTING dialog box are stored and the source area can be redisplayed
according to the stored setting.

» <Reset>button
Clicking the <Reset> button resets the settings in the SOURCE SETTING dialog box, closes the
SOURCE SETTING dialog box, and redisplays the source area according to the default settings.

* <Cancel>button
Clicking the <Cancel> button closes the SOURCE SETTING dialog box without storing the
settings. In this case, the source area display is not modified.

Function

 Font settings
The font and font size of the source program to be displayed in the source area are specified. The
user can use this function to change the current font to adesired font or font size. The modified
font settings are valid until they arereset. Even if the source area display contents change
according to program execution, the font and font size are not changed.

e Tab size setting
Specifies the tab size of the source program to be displayed in the source area. The user can use
this function to change the current tab setting to a desired tab setting. The modified tab settings
arevalid until they arereset. Even if the source area display contents change according to
program execution, the tab size is not changed.

Related Functions

[Source - Display...] command and source area
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5.6.9 Displaying and Selecting a Sour ce File (Alt + A)
[Source - Display...] SOURCE DISPLAY dialog box

Overview

Lists all source filesincluded in the load module, selects a source file, and displaysthefilein the
source area of the base window.

Window

File name:

C:\MANUAL\sample.c

C:\MANUAL\sample.h K

C:\MANUAL\table.c

C:\MANUAL\work.c

Segment name: ‘ seg000 ‘i‘

[ Display } [ Reset } [ Cancel }
Figure5-74 SOURCE DISPLAY Dialog Box

Operation

e [Filename] list box
Displays al source file namesincluded in the load module. Each file nameis expressed as the
complete file name from the route directory.

Clicking a displayed source file with the mouse highlights the name. Click the <Display> button
to display the selected source file contents in the source area of the base window.

¢ [Segment name:] drop-down list box
Displays segment names composing the load module. Opening the drop-down list box and
clicking a displayed segment name displays all source filesincluded in that segment in the [File
name:] list box.

Specifying [All segments] displays source filesincluded in all segmentsin the [File name] list
box.
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» <Display> button
Clicking the <Display> button displays the source file selected in the source file name display
areain the source area of the base window.

* <Reset> button
Clicking the <Reset> button displays the section of the source file pointed to by the program
counter (PC).

» <Cancel> button
Clicking the <Cancel> button closes the SOURCE DISPLAY dialog box.

Function

The source file name display area displays the following type of files:
» Csourcefiles

» Assembly sourcefiles

* Includefiles (such as header files)

Related Functions

[Source-Setting...] command and source area
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5.6.10 Disassembling and Executing Programs (Alt + D)
[Disassemble] DISASSEMBLE window

Overview

Disassembles and displays the source file displayed in the source area of the base window, and
enables assembly-language level program debugging.

Window
I= DISASSEMBLE via
| File: SAMPLE.C [ Top Line: 00024 | End Line: 00041
ADDR  CODE  LABEL MNEMONI C OPERAND 4]
PC>| 01000000 2FE6 MOV. L R14, @ R15 —
01000002 2FD6 MOV. L R13, @ R15
BP 01000004 2FCh MOV. L R12. @ R15
01000006 4F22 STS. L PR @ R15
01000008 DC32 MOV. L 010000D4, R12
0100000A DD33 MOV. L 01000008, R13
0100000C DE33 MOV. L 010000DC, R14
0100000E E300 MOV #00, R3
01000010 2E32 MOV. L R3, @R14
01000012 E500 MOV #00, R5
01000014 4DOB JSR @13
01000016 64C3 MOV R12, R4
01000018 62E2 MOV. L @14, R2 L
0100001A E501 MOV #01, R5 D
o B
i | Step ‘ | Step_over‘ | Continue ‘ | Set ‘ | Clear ‘ ICanceI ‘ i
Figure5-75 DISASSEMBLE Window
Operation

« Source fileinformation area
Displays the contents of the source information area of the base window.

— [Filename]
Displays the name of the file displayed in the source area of the base window.

— [Topline]
Displays the first line number displayed in the source area.

— [Endline]
Displays the last line number displayed in the source area.



» Disassemble display area
Displays disassembly results for the section of the source file displayed in the source area of the
base window. The headers have the following meanings:
ADDR: Address
CODE: Instruction code (2 bytes)
LABEL: Label
MNEMONIC: Instruction mnemonic
OPERAND: Instruction operand

» Program counter display area
Displays the PC mark (PC>) indicating the address pointed to by the current program counter
(PC).

o <Step> button
Executes one program line pointed to by the current program counter (PC) and then stops. When
the line includes a subroutine call, program execution stops at the first line of the subroutine.

e <Step_over> button
Executes one program line pointed to by the current program counter (PC) and then stops. When
the line includes a subroutine call, program execution stops after executing the subroutine.

* <Continue> button
Executes the program from the line pointed to by the current program counter (PC). Execution
continues until aline including the cursor in the source area is reached.

e <Set> button
Sets a breakpoint to an instruction which is pointed to by the cursor.

 <Clear> button
Clears a breakpoint set at an instruction which is pointed to by the cursor.

 <Cancel> button
Clicking the <Cancel> button closes the DISASSEMBL E window.

Function

« Display of sourcefile disassembly
Theinformation displayed in the disassemble display area depends on the type of the filein the
source area, as shown in table 5-17.
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Table5-17 File Type and Disassembly Display (DISASSEMBLE Window)

Source File Information

Source File Type Disassemble Display Area Area

C source file, Disassembles and displays the File name, first line

Assembly source file section displayed in the source number, last line number
area

None Disassembles and displays 16 None

instructions from the current
program counter (PC)

¢ Automatic modification of disassemble display area
The contents of the disassemble display area are automatically modified when emulation is
terminated in one of the following ways:

— When the emulation initiated by clicking the <STEP>, <STEP_OVER>, <STEP_UP>, or
<CONTINUE> button in the base window is terminated

— When the emulation initiated by clicking the <Step>, <Step_over>, or <Continue> button of
the DISASSEMBLE window is terminated.

— When the emulation initiated by the [Go...] command is terminated

— When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command areais terminated

— When emulation isforcibly terminated by clicking the <STOP> button

¢ Assembly-language-level debugging function
Using the buttons in the DISASSEMBLE window, enables assembly-language-level programsto
be debugged. When a source program is displayed in the source area, the source program in the
assembly language level is displayed in the source areain realtime during assembly-language-
level program execution.

If abreakpoint is set in the DISASSEMBLE window, a BP mark is also displayed on the
corresponding program line in the source area. If abreakpoint is set to aline which is not the
start line of the program using the DISASSEMBL E window, the breakpoint cannot be canceled
using the <CLEAR> button in the base window. The breakpoint must be cleared using the
<Clear> button in the DISASSEMBLE window or the [Break...] command. If multiple
breakpoints are specified on aline, a BP mark on the source line may not be cleared until all
breakpoints specified on the line are cancel ed.

Related Functions

<STEP>, <STEP_OVER>, <STEP_UP>, <CONTINUE>, and <STOP> buttons
GUI command: [Go...]
Emulator commands: STEP, STEP_OVER, and GO
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5.6.11 Displaying Function Call Sequence (Alt +U)
[Route] ROUTE window

Overview

Displays the function call sequence up to the function pointed to by the current program counter
(PC).

Window
[ No. <routine>
1 ca__gcn()
2 sub_main()
3 main()
«“ ] -
: i
Figure5-76 ROUTE Window
Operation

 Function call sequence display area
Displays the function call sequence in terms of the number and function name up to the function
pointed to by the current program counter (PC). Up to 64 functions can be displayed.

 <Cancel> button
Clicking the <Cancel> button closes the ROUTE window.

Function

 Function call sequence display
Displays the function call sequence from the function pointed to by the current program counter
totheinitial call. The[ROUTE] command is effective only for C programs.

However, if areturn address of afunction in this sequence does not point to another function, or
if afunction call in this sequence is written in assembly language, the call sequenceis displayed
from the function pointed to by the program counter up to the last function that can be detected.
If interrupt processing is declared with a#pragma interrupt statement in C language, the function
call sequence up to the declared function in which an interrupt occurred is displayed when an
interrupt occursin a C program. If an interrupt occursin an assembly program, the function call
sequence up to the interrupt processing function is displayed.
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« Automatic function call sequence modification
While the ROUTE window is open, information in the function call sequence display areais
modified automatically when emulation is terminated in one of the following ways.

— When the emulation initiated by pressing the <STEP>, <STEP_OVER>, <STEP_UP>, or
<CONTINUE> button is terminated

— When the emulation initiated by clicking the <Step>, <Step_over>, or <Continue> button of
the DISASSEMBLE window is terminated

— When the emulation initiated with the [Go...] command is terminated

— When the emulation initiated by the STEP, STEP_OVER, or GO command entered in the
command area s terminated

— When emulation isforcibly terminated by clicking the <STOP> button

If the program counter (PC) or stack pointer (SP) is modified after emulation termination, or if
the instruction located at the start address of afunction terminates emulation, the function call
sequence cannot be displayed correctly in the function call sequence display area. In this case,
executing one line of the program, for example, with the <STEP> button, will enable the function
call sequence to be displayed correctly.

Note

To display afunction call sequence correctly using the [ROUTE] command, the PR register must be
initialized to -1 before executing the program.

Related Functions

<STEP>, <STEP_OVER>, <STEP_UP>, <CONTINUE>, and <STOP> buttons
GUI commands: [Go...] and [Disassembl €]
Emulator commands. STEP, STEP_OVER, and GO
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5.6.12 Controlling Command Area
[Command aresg]

Overview

Modifies the command area size of the base window.

Window

(Ctrl + F6)

= SH7604 E7000PC GUI |
File Execution Trace View Help
\ File:SAMPLE.C \ Top Line: 00024 \ End Line: 00041 \ Total Line:00104 \ Segment:sample
"Kyoko", 26, 1234567, [t
) , 0
H
int count; L]
void sort(): .
B PC ?Hi n( )
B count = 0;
for (5 ;) )
B sort(sectionl, NAME);
B count ++;
B sort(sectionl, AGE);
B count ++; -
B sort(sectionl, 1D); v
e[ [+
[ DISPLAY |[STEP_OVER][STEP_UP ][ STEP | [ CONTINUE ][ SET |[ CLEAR |[ STOP |
[ PC=01000000 [ Line: 000032 [ [ (OPTIMIZED) [ Mode: MASTER
~<RESET IN BY E7000 | [
B 000000 0] L
REMA 2 a OR D 0000KB
OP ADDR 01000000
D ADDR 010004
v
- -
(&) small
= SH7604 E7000PC GUI [~ ]~
File Execution Trace View Help
[ File:SAMPLE.C [Top Line: 00024 | End Line: 00041 [ Total Line:00104 | Segment:sample
[ DISPLAY |[STEP_OVER][STEP_UP ][ STEP | [ CONTINUE |[ SET |[ CLEAR ][ STOP |
[ PC=01000000 [ Line: 000032 [ oo [ (OPTIMIZED) [Mode: MASTER
[~ RESET IN BY E7000 | I
ART DI AGNCS 1
604 000 04EPD70
op 0904
ODE Ci
ARD VARE R R READ/ VR CHECH
PCD AD
ATOR POD
R B 000
CLCC
\ R MOD 0B D5- 0
D
R A\ 2 O OR DO B
ARM OR COLD STAR
e name AR AR
e 0D STAR
R 2 2 O DR D 0000KB
OP ADDR 01000000
D ADDR 010004
v
- -»
(b) full

Figure5-77 Command Area Display
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= SH7604 E7000PC GUI [~ [~]]
File Execution Trace View Help

[ File:SAMPLE.C [ Top Line: 00024 | End Line: 00049 [ Total Line: 00104 | Segment: sample

"Kyoko", 26, 1234567,

"y 0, 0

[»

e

int count;
void sort():
P(>?ai n( ) L

count = 0;
for (5 ) )
sort(sectionl, NAME);
count ++;
sort(sectionl, ACE);
count ++;
sort(sectionl, 1D);
count ++

WOWIWE ©@ @

} }

B void sort(list, k_ey%
struct namelist |is

[1:

short key:
{ ]
«[ ] [+
[_DispLAY ] [STEP_OVER] [STEP_UP | [ sTEP ] [ conminue ] [ seT ] [ cLEAR ] [sTOP |
[PC=01000000  [Line:000032 [ [ (OPTIMIZED) [ Mode: MASTER
H =<RESET IN BY E7000 | I
(c) none

Figure5-77 Command Area Display (cont)

Operation

e Command area size modification
The size of the command area in the base window can be modified to one of the following:
(small), (full), or (none). The command area size cyclesin the order of (small), (full), and (none).
The current command area size is displayed on the menu in the command area of the [View]
menu.

(@ smal
Default size at system initiation. Both the source area and command area are displayed in
the base window.

(b) full
Thelargest sized area. The source areais closed and is not assigned to the base window.
This size is effective when using emulator commands.

(c) none
The command areais closed and the source areais enlarged in the base window. Thissizeis
effective in maximizing the acquisition of source file information, accomplished by closing
the command area while emulator commands are not used.
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5.7 Help Function

5.7.1 Displaying GUI Operating Help (F1)
[GUI operating help] GUI OPERATING HELP Window
Overview

Displays the GUI basic operations.

Window
|= GUI OPERATING HELP v | A
Section 1 Overvi ew ud
1.1 Functions and Features
The SH7604 E7000PC graphi cal user interface software (GU -SH)
allows H tachi's SH7604 E7000PC in-circuit emul ator (E7000 emrul at or)
to be operated on Wndows, thus enabling the E7000 ermul ator to
be used for efficient source-level debuggi ng.
The GUI-SH thus provides effective application program debuggi ng for
systens using the SH7604.
The GUI -SH provides the follow ng functions and features:
(1) Source-level debugging
Di spl ays the source program (assenbly | anguage or C) and execution
poi nts. T
€ ] -
: i

Figure5-78 GUI OPERATING HELP Window
Operation

* Help display area
Displays the GUI basic operations.

 <Cancel> button
Clicking the <Cancel> button closes the GUI OPERATING HEL P window.



5.7.2  Displaying Emulator Commands (Alt + F1)
[Emulator command display] EMULATOR COMMAND DISPLAY Window

Overview

Displays emulator commands. Also displays help information on the specified command.

Window
= EMULATOR COMMAND DISPLAY v~
. <REGQ STER> *1 <SYI\/BO_> i
*&<LlI NE NUMBER> *AB © ABORT —
A : ASSEMBLE **B BREAK
BC, BC1, BCZ BC3, BC4, BC5 : BREAK_CONDI TI ON, 1, 2 3,4,5
**BS BREAK SEQJENCE CH CHECK
**CL . CLOCK *CV . CONVERT
DC . DATA_CHANGE DS . DATA_SEARCH
*DA : DI SASSEMBLE
*D . DUWP *E END
EM © EXECUTI ON_MODE F FILL
G GO *HE HELP
*HT H STORY *ID I D
P MAP *M MEMORY
MD MODE w MOVE
MR MOVE_TO_RAM
Q QT * RX RADI X n
n DA CTED nc DECCCT
| E
|| | Display | | Cancel l U
Figure5-79 EMULATOR COMMAND DISPLAY Window
Operation

e Emulator command display area
Displays E7000PC emulator commands. Clicking the <Display> button after double-clicking the
name or the abbreviation of a displayed emulator command, displays detailed information on that
command.

« <Display> button
Clicking the <Display> button after selecting a command name in the emulator command display
area, displays the command input format in the EMULATOR COMMAND HELP window.
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» <Cancel> button
Clicking the <Cancel> button closes the EMULATOR COMMAND DISPLAY window.

Function

* Emulator command display
Both the full command name and abbreviation are displayed for each command. Asterisks
located before the abbreviation have the following meanings:
*:  Can be executed in parallel mode
**:  Canbedisplayed in parallel mode
No*: Cannot be executed in parallel mode

« Emulator command input format display

Input formats of emulator commands are displayed in the EMULATOR COMMAND HELP
window shown in figure 5-80.

= EMULATOR COMMAND HELP M

1. Selects nmenory area attributes.

MP <addr 1> <addr 2> [; <menory type>] <RET>
2. Cancels nenory area attributes.

M —; {WG <RET>
3. Displays the selected attributes.

MP [ <addr 1> <addr 2>] <RET>

<addr 1> start address

<addr 2> . end address

<nmenory type> : U —user nenory
S —emul ati on nenory of standard
SW —emul ation nenory of standard (and wite protect)
SG —enulation nenory of standard (and guarded area)
W —write protect of nenory
G —guarded area

| E

! ,

Figure5-80 EMULATOR COMMAND HELP Window
— Help display area
Displays the input format of the E7000PC emulator command specified in the EMULATOR
COMMAND DISPLAY window.

— <Cancel> button
Clicking the <Cancel> button closes the EMULATOR COMMAND HELP window.
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573 Describing GUI-SH (None)
[About GUI-SH...] ABOUT Window

Overview
Displays information on the GUI-SH.

Window

= ABOUT SH7604 E7000PC GUI

E706D SH7604 E7000PC GUI
S\ (HS7604G7IW1SF)Vx.x

Copyright (c) Hitachi, Ltd. 1994
Licensed Material of Hitachi, Ltd.

Figure5-81 ABOUT Window
Operation

¢ GUI-SH information display area
Displays the product number, type number, version, copyright, and license of the GUI-SH.

¢ <Cancel> button
Clicking the <Cancel> button closes the ABOUT window.
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Appendix A E7000PC Emulator Command List

Table A-1 lists the E7000PC emulator commands and shows which commands can be executed in

the command area.

Table A-1 E7000PC Emulator Commands

Usable
/Unusable in
Command Function Command Area
.<register> Modifies and displays register contents Usable
l<symbol> Displays symbol value Usable
or &<symbol>
ABORT Terminates emulation in parallel mode Usable
ASSEMBLE Assembles program one line at a time Usable
BREAK Sets, displays, and cancels PC breakpoints Usable
BREAK_ Sets, displays, and cancels hardware break Usable
CONDITION1,2,3,4,5 conditions
BREAK _ Sets, displays, and cancels PC breakpoints Usable
SEQUENCE with pass sequence specification
CHECK Tests SH7604 pin status Usable
CLOCK Sets and displays clock Usable
COMMAND_CHAIN Inputs E7000PC commands from a file Usable in INPUT
command
CONVERT Converts data Usable
DATA_CHANGE Replaces memory data Usable
DATA_SEARCH Searches for memory data Usable
DISASSEMBLE Disassembles and displays memory contents Usable
END Cancels parallel mode Usable
EXECUTION_ Specifies and displays execution mode Usable
MODE
FILL Writes data to memory Usable
GO Executes realtime emulation Usable
HELP Displays all commands and command format Usable




Table A-1 E7000PC Emulator Commands (cont)

Usable
/Unusable in
Command Function Command Area
HISTORY Displays all commands input Unusable
ID Displays E7000PC reset message Usable
MAP Specifies and displays memory attributes Usable
MEMORY Displays and modifies memory contents Usable
MODE Specifies and displays the SH7604 operating Usable
mode
MOVE Transfers memory contents Usable
MOVE_TO_RAM Moves ROM contents to emulation memory Usable
PRINT Sets or cancels output device for command result Unusable in
display E7000PC
QUIT Terminates E7000PC system program Usable
RADIX Specifies and displays radix for numeric input Usable
REGISTER Displays register contents Usable
RESET Resets SH7604 Usable
RESULT Displays execution results Usable
SHORT_SYMBOL Defines a short format for a symbol and displays Unusable
current symbol definition
STATUS Displays E7000PC execution status Usable
STEP Performs single-step execution Usable
STEP_ Specifies and displays information during single- Usable
INFORMATION step execution
STEP_OVER Performs single-step execution except for Usable
subroutines
SYMBOL Defines, displays, and deletes symbols Definition function is

unusable




Table A-1 E7000PC Emulator Commands (cont)

Usable
/Unusable in

Command Function Command Area
TRACE Displays trace buffer contents Usable
TRACE_ Specifies, displays, and cancels trace conditions Usable
CONDITION
TRACE_MEMORY Specifies, displays, and cancels trace data address  Usable
TRACE_MODE Specifies and displays trace information acquisition  Usable
mode
TRACE_SEARCH Searches for and displays trace information Usable
HOST Specifies and displays host system interface Unusable
parameters in E7T000PC
LOAD Loads program from host system Usable
— Transparent mode and local mode
SAVE Saves program in host system Usable
— Transparent mode and local mode
TERMINAL Transfers to terminal mode Unusable
— Transparent mode in E7T000PC
TRANSFER Transfers file to and from host system Unusable
— Transparent mode and local mode in E7000PC
VERIFY Verifies memory contents against host system file Usable
— Transparent mode and local mode
INTFC_LOAD Loads program from host system Unusable
— Remote mode in E7T000PC
INTFC_SAVE Saves program in host system Unusable
— Remote mode in E7000PC
INTFC_TRANSFER Transfers file to and from host system Unusable
— Remote mode in E7000PC
INTFC_VERIFY Verifies memory contents against host system file Unusable
— Remote mode in E7T000PC
ASC Specifies the transferred file type as ASCII Unusable
in E7000PC




BIN Specifies the transferred file type as binary Unusable
in E7000PC

BYE Terminates the FTP interface Unusable
(Re-connection is performed by the OPEN command) in E7000PC
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Table A-1 E7000PC Emulator Commands (cont)

Usable
/Unusable in
Command Function Command Area
CD Modifies the file directory name of the FTP server Unusable
in E7000PC
CLOSE Disconnects the FTP interface Unusable
(Re-connection is performed by the OPEN in E7000PC
command)
FTP Connects via the FTP interface Unusable
in E7000PC
LAN Displays E7000PC IP address Unusable
in E7000PC
LAN_HOST Specifies, modifies, and displays the IP address of Unusable
the host system connected via the FTP interface in E7T000PC
LAN_LOAD Loads a program from the host system via the FTP Unusable
interface in E7000PC
LAN_SAVE Saves a program in the host system via the FTP Unusable
interface in E7000PC
LAN_TRANSFER Transfers a file to and from the host system Unusable
connected via the FTP interface in E7T000PC
LAN_VERIFY Verifies user system memory contents against the Unusable
host system file connected via the FTP interface in E7000PC
LS Displays the host system directory connected via Unusable
the FTP interface in E7000PC
OPEN Connects via the FTP interface Unusable
in E7000PC
PWD Displays the current directory name of the host Unusable
system connected via the FTP interface in E7000PC
STA Displays the file type to be transferred Unusable
in E7000PC
LOGOUT Disconnects from the Telnet Unusable
in E7000PC




Limitations:

¢ Thefollowing E7000PC monitor commands cannot be input from the command area:
L (Setsan E7000PC | P address)
T (Loads and initiates the diagnostic program)

 Itisnot possibleto re-display previously input command parameters by entering "<command
name>.".

e Control codes other than (Ctrl + C) cannot be input from the command area. Accordingly,
display cannot be controlled using control codes (TRACE, MEMORY/, and DISASSEMBLE
emulator commands).

« With the LOAD command, a GUI-SH option can be specified in addition to the function of the
emulator. Figure A-1 shows the command syntax including the GUI-SH option specification.

LOAD [<offset>][;: <l oad nodul e type>]:<file nane>] <@AJ -SH option>] (Enter)

<GUI-SH option>:  Option usable only in the GUI-SH when SYSROF (R) is specified as load
module type.

A: Loads debugging information of the load module file to the GUI-SH and
loads the load module file to the E7000PC (default).

E: Does not load debugging information of the load module file to the GUI-
SH and loads the load module file to the E7000PC.

G: Loads debugging information of the load module file to the GUI-SH and
does not load the load module file to the E7000PC.

Figure A-1 LOAD Command Syntax (Emulator Command)

For details on <offset>, <load module type>, and <file name>, refer to the SH7604 Emulator
User's Manual.

« If thefile specified with the SAVE command already exists, the file is automatically overwritten.

¢ The command file can be executed from the command area using the INPUT command. Figure
A-2 shows the command syntax of the INPUT command.



INPUT <file name> (Enter)

<file name>: A name of a command file to be executed in the command area.

Figure A-2 INPUT Command Syntax

If the INPUT command is executed within the command file, an error occurs but command file
execution continues.




Appendix B Error Messages

This section describes error messages displayed in the message box when an error occurs during
GUI-SH operation or E7000PC emulator operation.

B.1 Error Message Levels
GUI-SH error messages are grouped into two types as follows:

1000~ Operation error messages
Displayed during GUI-SH operation

2000- System error messages
Displayed when an error occursin the system under which the
GUI-SH is operating

B.2 List of Error M essages

This section describes error messagesin detail. Each error message is described in the following
format.

Error Message Description Format

Error No. Error Message Error Description
(P) Solution
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B.2.1 Operation Error Messages

TableB-1 Operation Error Messages

Error No. Error Message Error Description and Solution
1002 file name not specified A file name is not specified.
(P) Specify a file name.
1004 file not found The specified file could not be found.
(P) Specify a correct file name.
1005 File already exists. Overwrite ?  The specified file already exists.
<file name> (P) Specify whether the file specified is to be
overwritten or not.
1008 load module target error The file specified in the LOAD frame is not an
SH7604 load module.
(P) Specify a correct file name.
1009 debug information too many The number of defined symbols exceeds the limit
(16,777,215) that can be defined in the GUI-SH.
(P) Reduce the number of defined symbols to
within the limit.
1011 symbol name not specified No symbol is specified.
(P) Specify a symbol.
1013 symbol not found The specified symbol could not be found.
(P) Specify a correct symbol.
1016 address not specified No address is specified.
(P) Specify an address.
1017 value not specified No data is specified.
(P) Specify data.
1019 condition not specified No condition is specified.
(P) Specify conditions.
1021 command line too long The entered command line is too long.
(P) Enter and specify the command line within
78 characters.
1022 can not use command in The command cannot be entered from the

SH7604 E7000PC GUI

command area.
(P) This command must not be entered from
the command area.




TableB-1 Operation Error M essages (cont)

Error No.

Error Message

Error Description and Solution

1023

invalid operation in parallel
mode

The operation attempted is not supported in

emulation or in parallel mode.

(P) The operation cannot be executed in
emulation or in parallel mode. Stop program
execution (change the prompt to ":").

1024

syntax error

An input or operation error has occurred.
(P) Enter commands or other information
correctly as specified in the manuals.

1025

invalid value

Invalid data is entered.
(P) Enter correct data.

1026

invalid address

An invalid address is entered.
(P) Enter a correct address.

1027

invalid token in command

The command syntax is invalid.
(P) Enter a command with the correct syntax
from the command area.

1029

modified data too much

Memory and symbol modification in the MEMORY
DUMP and SYMBOL VALUE windows exceed 256.
(P) Press the Enter key and start entering

again from the 257th data item.

1030

can not routing

Function call sequence analysis cannot be

performed in the ROUTE window.

(P) Check the restrictions on function call
sequence analysis described in section
5.6.11, Displaying Function Call
Sequence.

1034

can not cancel

The window operation cannot be terminated.

(P) If an error has occurred in the
OUTPUT TO window, click the End button to
terminate the file output.

1035

debug information not included

The load module's debugging information is not

loaded in the GUI-SH. Thus, the SOURCE

DISPLAY and ROUTE windows cannot be used.

(P) Reload the load module program having
debugging information.

1036

too many break point

The number of breakpoints specified in the

BREAK dialog box exceeds 255.

(P) Cancel a breakpoint already set to set the
breakpoint desired.




TableB-1 Operation Error Messages (cont)

Error No. Error Message Error Description and Solution
1037 symbol assignment area too The assignment size of a symbol displayed in the
large SYMBOL VALUE window exceeds 20,000 bytes.

(P) Reduce symbol assignment size to
20,000 bytes or less.

1038 invalid operation in sub- The operation cannot be performed when the
command mode prompt (?) is displayed in the command area.
(P) Change the E7000PC emulator operating
state (change the prompt from "?" to ":")
from the command area.

1043 symbol name already exists The specified symbol name has already been
defined in the SYMBOL VALUE window.
(P) To display existing symbol, close the
SYMBOL VALUE window once. Reopen
the SYMBOL VALUE window and select the

symbol.
1046 internal management of GUI-SH internal processing is being executed.
GUI-SH is executed. (P) Wait for completion of GUI-SH internal
Please waiting ... processing.
1047 effective symbol not found The specified or input symbol is not defined or
the specified symbol assignment area is a
register.

(P) The symbol cannot be entered or specified.
Specify a value or another symbol.

1049 too many display symbol The number of symbols displayed in the SYMBOL
VALUE window exceeds 16 (maximum number).
(P) No more symbols can be displayed.
Terminate the SYMBOL VALUE window and
redefine the symbol.

1051 create file error The text in the window cannot be output.
(P) The disk has no space left or is write-
protected. Check the disk.

1052 command file open error The command file cannot be opened.
(P) Specify a correct command file.

1053 logging file open error The logging file cannot be opened.
(P) The disk has no space left or is write-
protected. Check the disk.

1054 nothing with data The specified window has no data to output to
the file.
(P) Specify a window that contains text data.




TableB-1 Operation Error M essages (cont)

Error No. Error Message Error Description and Solution

1056 segment name not specified The <DISPLAY> button was clicked without a
segment name specified in the segment information
area of the SOURCE DISPLAY window.

(P) Specify a segment name with the mouse and
then click the <DISPLAY> button.

1057 double definition The specified watch point has already been set.
[P] Set another watch point in the WATCH
SETTING window.

1058 can not step up The <STEP_UP> button cannot be used when the
current program counter (PC) is pointing to at this
address.

[Pl Move the PC to an address where the
<STEP_UP> button can be used. The
<STEP_UP> button cannot be used for a
ROM program.

1059 INPUT command in command  The INPUT command was entered in a command
file file.
[P] Do not enter the INPUT command.

1062 can not display this symbol The selected symbol cannot be displayed in the
value SYMBOL VALUE window.
[P] Refer to restrictions in section 5.6.7,
Displaying and Modifying Symbol Values,
for details on undisplayable symbols.




B.2.2 System Error Messages

Table B-2 System Error Messages

Error No. Error Message Error Description and Solution
2006 file open error <file name> The specified file cannot be opened.

(P) A system error may have occurred. Check
system operation.

2007 file read error <file name> The specified file cannot be read.

(P) A system error may have occurred. Check
system operation.

2008 file write error <file name> The specified file cannot be written to a disk.

(P) The disk has no space left to write the file or
a system error has occurred. Open up
enough space for the file or check system
operation.

2009 file close error <file name> The specified file cannot be closed.

(P) The disk has no space left to close the file
or a system error has occurred. Open up
enough space for the file or check system
operation.

2010 can not get memory There is not enough memory space to store
symbol information during system operation.

(P) Reduce the amount of debugging
information for the load module or increase
memory space.

2012 internal error An internal error has occurred.
(P) A system error may have occurred.
Check system operation.
2013 allocate memory error There is not enough memory for system operation.

(P) Terminate other concurrent application(s)
or increase the memory space available for
Windows.

2014 source file open error The source file corresponding to the load

module cannot be opened.

(P) Either load module is damaged or the source
program has been moved to another directory
since the load module was generated.
Regenerate the load module.
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TableB-2 System Error Messages (cont)

Error No. Error Message Error Description and Solution
2015 command file 1/O error An 1/O error has occurred during command file
input.

(P) The command file may be damaged. Check
the command file.

2016 logging file I/O error An 1/O error has occurred during logging file
output.
(P) The disk has no space left or is write-
protected. Check the disk.

2017 interface error An interface error has occurred between the PC
and the E7000PC emulator
(P) Check the interface.

2018 number of line is system The number of lines has exceeded the maximum
overflow allowable in the system.
(P) Lines beyond number 32,767 cannot be
referenced.




Appendix C Command File
C.1 Command File Description

A file consisting of E7000PC emulator commandsis called a command file. E7000PC emulator
commands can be automatically executed by specifying a previously created command file with the
[Input from...] or INPUT command.

Figure C-1 shows an example of acommand file. Command files can be created by inputting
commands in the same format as input from the command area.

VAP 1000000 101FFFF; E
LOCAD : SAMPLE. ABS

. PC 1000000

. R15 1020000

BREAK 100034C

&0

Figure C-1 Command File Example
C.2 Command File Execution at GUI-SH Initiation

If acommand file name is specified on the command line at GUI-SH initiation, the command file
can be executed automatically. Figure C-2 shows a command file name specification example. If
icon modification is selected from the icon menu ([Fil€]) in the program manager window, adialog
box as shown in figure C-2 is displayed. In the dialog box, afile name to be executed by the GUI-
SH (guish.exe), a space, and a command file name (sample.cmf in figure C-2) are entered. After
entering the above items, clicking the GUI-SH icon automatically initiates the GUI-SH and
executes acommand file. The automatic command file execution starts after the E7000 emul ator
system file has been loaded and a prompt is displayed in the command area.

— Program Item Properties

Description: [ SH7604 E7000PC GUI [ ok \
Command Line: \ c:\guish\guish.exe sample.cmfl\ | cancel \
Working Directory: | c:\guish || Browse...

Shortcut Key: |_None | [Change Icon...

Em [ ] Run Minimized
Sy Y

Figure C-2 Command File Execution at GUI-SH Initiation
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Appendix D Initial Setting File (guish.ini)

The GUI-SH reads the initial setting file (quish.ini) at initiation, and operates according to the
contents of thefile.

By modifying part of the file contents, the GUI-SH operating environment can be changed.

Figure D-1 shows the contents of theinitial setting file (guish.ini). While the GUI-SH is operating,
part of the contents is automatically modified.

[ GUI SH|

backupfil e=
gi hel pfil e=gui shop. hl p

baseaddr =XXXXX

FigureD-1 Initial Setting File (guish.ini) Contents

backupfile=

When a backup file exists, the file name is set by the absolute path name. When the setting
information for debugging is stored with the [QUIT...] command, the GUI-SH automatically sets
thefile name. The user must not change this setting.

When no backup file exists, no file nameis set.

gihelpfile=guishop.hlp

The name of the help file (guishop.hlp), which is displayed with the [GUI operating help]
command. The help file must be in the directory where the GUI-SH isinstalled. For details of
theinstall directory, refer to section 2.4, Executing Installer Program.

baseaddr=XXXXX

The starting address of the memory address range assigned for the IBM-PC interface board. If
no addressis specified, the installer automatically searches for the starting address. Accordingly,
thereis usually no need to set the address, but when using two or more IBM-PC interface boards,
the user must set the address.

The address must be set as follows:

Example:
When the memory address range for the IBM-PC interface board is DO00:0000 to D3FF:000F
baseaddr=D0000

To directly set the address range, set a memory address range with the EMMExclude in the
[386Enh] section of the SY STEM.INI file. For details, refer to section 2.5, System File
Modification.
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