To our customers,

Old Company Name in Catalogs and Other Documents

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




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

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

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

RRENESAS

RenesasTechnology Corp.



. These materials are intended as areference to assist our customers in the selection of the Re

Technology Corporation product best suited to the customer's application; they do not conv
license under any intellectual property rights, or any other rights, belonging to Renesas Tec
Corporation or athird party.

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

. All information contained in these materials, including product data, diagrams, charts, prog
algorithms represents information on products at the time of publication of these materials,
subject to change by Renesas Technology Corporation without notice due to product impro
other reasons. It istherefore recommended that customers contact Renesas Technology C
or an authorized Renesas Technology Corporation product distributor for the latest product
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 ot
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by
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 da
charts, programs, and algorithms, please be sure to evaluate all information as atotal systen
making afinal decision on the applicability of theinformation and products. Renesas Tec
Corporation assumes no responsibility for any damage, liability or other loss resulting from
information contained herein.

. Renesas Technology Corporation semiconductors are not designed or manufactured for use
or system that is used under circumstances in which human lifeis potentially at stake. Ple
Renesas Technology Corporation or an authorized Renesas Technology Corporation produc
when considering the use of a product contained herein for any specific purposes, such as a
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.
. The prior written approval of Renesas Technology Corporation is necessary to reprint or rej
whole or in part these materials.

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

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

. Please contact Renesas Technology Corporation for further details on these materials or the
contained therein.
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product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. How
sales office before using the product in an application that demands especially high quality an
failure or malfunction may directly threaten human life or cause risk of bodily injury, such as a
nuclear power, combustion control, transportation, traffic, safety equipment or medical equipn
Design your application so that the product is used within the ranges guaranteed by Hitachi p
rating, operating supply voltage range, heat radiation characteristics, installation conditions ar
Hitachi bears no responsibility for failure or damage when used beyond the guaranteed range
guaranteed ranges, consider normally foreseeable failure rates or failure modes in semicondu
systemic measures such as fail-safes, so that the equipment incorporating Hitachi product do
fire or other consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document
approval from Hitachi.

Contact Hitachi’s sales office for any questions regarding this document or Hitachi semicondt




IVIFURITANIT INFURIVIATIUN
READ FIRST

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

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

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

e Emulator station

« User system interface cables

» PC interface board

» Optional SIMM memory module
» Optional board

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

Purpose of the Emulator Product:

This emulator product is a software and hardware development tool for systems employ
Hitachi microcomputer (hereinafter referred to as the MCU). This emulator product must o
used for the above purpose.

Limited Applications:

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

Improvement Policy:

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

Target User of the Emulator Product:

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

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



LIMITED WARRANTY

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

The foregoing shall constitute the sole remedy for any breach of
Hitachi's warranty. See the Hitachi warranty booklet for details on
the warranty period. This warranty extends only to you, the origing
Purchaser. It is not transferable to anyone who subsequently purc
the emulator product from you. Hitachi is not liable for any claim
made by a third party or made by you for a third party.

DISCLAIMER

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

hases
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Some states do not allow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to
This warranty gives you specific legal rights, and you may have other rights which may var
state to state.

The Warranty is Void in the Following Cases:

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

This user's manual and emulator product are copyrighted and all rights are reserved by
No part of this user's manual, all or part, may be reproduced or duplicated in any form, in h
copy or machine-readable form, by any means available without Hitachi's prior written con:
Other Important Things to Keep in Mind:

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

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

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

Limited Anticipation of Danger:

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

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

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

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

DEFINITION OF SIGNAL WORDS

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

A DANGER

A WARNING

|A\ CAUTION |

| CAUTION |

DANGER indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

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

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

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

NOTE emphasizes essential information.



AWARNING

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

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

2. Always switch OFF the E6000 emulator and user system
before connecting or disconnecting any CABLES or
PARTS.

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

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




CAUTION

This equipment has been tested and found to comply
with the limits for a Class A digital device, pursuant to part 15
of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own
expense.

\
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Hitachi Embedded Workshop (hereafter referred to as HEW) is a Graphical User Interface intend:
development and debugging of applications written in C/C++ programming language and assemk
microcomputers. Its aim is to provide a powerful yet intuitive way of accessing, observing and mo
platform in which the application is running.

Note: The HEW does not run on Windows$ version 3.1.

HEW is a powerful development environment for embedded applications targeted at Hitachi micre
features are:

« A configurable build engine that allows you to set-up compiler, assembler and linker options v
interface.

« An integrated text editor with user customizable syntax coloring to improve code readability.

« A configurable environment to run your own tools.

« An integrated debugger which allows you to build and debug in the same application.

« Version control support.

HEW has been designed with two key aims; firstly to provide you, the user, with a set of powerful
secondly, to unify and present them in a way that is easy to use.



and software specifications of the E6000 emulator.
This manual does not intend to explain how to write C/C++ or assembly language programs, how |
operating system or how best to tailor code for the individual devices. These issues are left to the |

Microsoft, MS-DOS, Windows, Windows NT are registered trademarks of Microsoft Corporation.
Visual SourceSafe is a trademark of Microsoft Corporation.
IBM is a registered trademark of International Business Machines Corporation.

All brand or product names used in this manual are trademarks or registered trademarks of their re
organizations.

Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

Convention Meaning
[Menu->Menu Option] Bold text with *->’ is used to indicate menu options
(for example, [File->Save As ...]).
FILENAME.C Uppercase names are used to indicate filenames.
“enter this string” Used to indicate text that must be entered (excluding the “” quotes).
Key + Key Used to indicate required key presses. For example, CTRL+N means

press the CTRL key and then, whilst holding the CTRL key down,
press the N key.

) When this symbol is used, it is always located in the left hand margin.
It indicates that the text to its immediate right is describing “how to”

(The “how to” symbol) .
do something.

Components

Check all the components described in the component list unpacking. If the components are not ¢
Hitachi sales office.
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you to create and modify workspaces. A workspace can be thought of as a container of proje
project can be though of as a container of project files. Thus, each workspace contains one o
each project contains one or more files. \* MERGEFORMAT Figure 1.1 illustrates this graphic

WORKSPACE

Figure 1.1: Workspaces, Projects and Files

Workspaces allow you to group related projects together. For example, you may have an app
to be built for different processors or you may be developing an application and library at the

can also be linked hierarchically within a workspace, which means that when one project is b
projects are built first.

However, workspaces on their own are not very useful, we need to add a project to a worksps
files to that project before we can actually do anything.
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Figure 1.2: HEW Main Window

There are three main windows; the workspace window, the editor window and the output winc
workspace window shows the projects and files which are currently in the workspace, the edi
provides file viewing and editing facilities and the output window shows the results of a variou
build, version control commands and so on).

1.2.1 The Title Bar

The title bar displays the name of the currently open workspace, project and file. It also conta
minimize, maximize and close buttons. Click the minimize button to minimize the HEW on the
bar. Click the maximize button to force HEW to fill the screen. Click the close button to close 1
the same effect as selectifgle->Exit] or pressingALT+F4).

1.2.2 The Menu Bar

The menu bar contains nine menus: File, Edit, View, Project, Options, Build, Tools, Window &
the menu options are grouped logically under these headings. For instance, if you wanted to
file menu is where you will find the right menu option, if you wanted to set-up a tool then the t
correct selection. The following sections will cover the functions of the various menu options,
relevant. However, at this stage, it is worth taking a few moments to familiarize yourself with t
each menu provides.
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Figure 1.5: Debug Run Toolbar

Mew File Frint Find Toeele Bookmark
Open File Cut Find in File
\Save File Copy Match Braces
\ Savelﬂll Ihzert Template

‘ Palste

| |
DERHE S 2|/ Mm% {1 To

Figure 1.6: Editor Toolbar
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Figure 1.10: Version Control Toolbar

When the Standard toolbar or a toolbar is docked, it has a control bar as shown in figure 1.11
move the docked Standard toolbar, click and drag its control bar to the new location. Figure 1
Standard toolbar when it is docked and figure 1.11 (ii) shows the Standard toolbar when it is f

i Hgﬁﬂnebug ﬂ|}t|EF_’.IE|

W @
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Figure 1.11: Standard Toolbar, Docked and Floating

2 To dock the menu bar or a toolbar:

1. Double-click on the title bar of a floating menu bar or toolbar.

or:

2. Drag the title bar of a floating menu bar or toolbar and draw it toward an edge of a doc
bar, toolbar or the HEW main frame, on whose edge you would like to dock the window
of the floating bar changes.

2 To float the menu bar or a toolbar:

1. Double-click on the control bar of a docked menu bar or toolbar.

or:

2. Drag the control bar of a docked menu bar or toolbar and draw it away from the edge ¢
frame and from an edge of the other docked windows, menu bar or toolbar.
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The “Navigation” tab provides jumps to various textual constructs within your project’s files. \
displayed within the navigation tab depends upon what components are currently installed. Fi
ANSI C functions. See chapter Bfild Basics, for more information on the “Workspace” windov

----- ] hw_initialize]]

----- ] log_emarlwORD &)
----- ] main(]

..... “ SCI0_ISR_ERI]

..... 4] SCI0_ISR_R=I]

----- 4] SCI0_ISR_TEI]

----- ] SCI0_ISR_T=I(

----- #] SCI_ClearBuffers()
..... “] SCI_GetBlock()

----- %] SCI_GetRxQueSize(] |
<] | ﬂJ
@ Projects ] Navigation I

Figure 1.13: Workspace Window Navigation Tab

2 To allow the “Workspace” window or the “Output” window docking:
Click the right mouse button anywhere inside the “Workspace” window or the “Output” win
pop-up menu will be displayed.[Allow Docking] is checked, docking is allowed; otherwise,
allowed. SelecfAllow Docking] to check or uncheck it.

Whenl[Allow Docking] is checked, you can dock a window, a toolbar or a menu bar to the edg
main window or to the edge of another docked window. Algallibw Docking] is checked, you ce
“above” the other HEW windows or outside the HEW main window. Figure 1.14 (i) shows a d«
“Workspace” window, and figure 1.14 (ii) shows a floating “Workspace” window.



MHavigation tab— | — =TT

Projects tab —|—| =
. ) — ) Projects I ‘| Mavigation |
@ Projects =] Mavigation -

i

Figure 1.14: Workspace Window, Docked and Floating

When the “Workspace” window or the “Output” window is docked, it has a control bar as shov
If you want to move a docked window, click and drag its control bar to the new location.

'Close' buthon

1= |

Figure 1.15: Control Bar of Docking Window

2 To dock the “Workspace” window or the “Output” window:

[Allow Docking] must be checked on the pop-up menu of the window to dock the “Worksp

the “Output” window. (The pop-up menu will be displayed when you click the right mouse |

inside the window.) Then you have two ways to dock the window.

1. Double-click on the control bar of a floating window.

or:

2. Drag the title bar of a floating window and draw it toward an edge of a docked window,
toolbar, or the HEW main frame, on whose edge you would like to dock the window, ur
the floating window changes.
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2 To hide the “Workspace” window or the “Output” window:
Click on the close button, which is located in the top right corner of the window. Or push th
button anywhere inside a floating window and sefdaie] on the pop-up menu.

2 To display the “Workspace” window or the “Output” window:
SelectView->Workspace] or [View->Output] , respectively.

1.25 The Editor Window

The editor window is where you will work with the files of your project. The HEW allows you tc
files open at one time, to switch between them, to arrange them and to edit them in whicheve
By default, the editor window is displayed in a notebook style, where each text file has a sepa
in figure 1.16).

The editor contains a gutter on the left-hand side of the window. The gutter in HEW can be ¢
contain many columns. Each column can refer to a different component’s capability. In figure
displayed with the debugger address column and the standard column. The standard columr
configure the position of bookmarks and software breakpoints quickly and easily.

7 —
F w I
% FILE tsbrk.c #/
JSe DATE tThu, Aug 16, 2001 #f
J#  DESCRIPTION :Program of shrk wy
/%  CPU TYPE tEHY0Z0 #f
S #/
J# Thiz file is zenerated by Hitachi Project Generator (Wer.2.1). #/
S #/
i !
tinclude <stddef.h>
finclude <stdio.h>
tinclude “sbrk.h”
extern char #_slptr;
extern void srand{unsizned int}; b
static wunion
long  dummy : % Dummy for 4-byte boundary #/
char heap[HEAPSIZE]; /# Declaration of the area manazed %/
i by shrk #/
theap_area ;
static char #brk={char #)kheap_area;/% End address of area assizned wy
/ L4
(I I »

<l resetprgcl-::'}' dbsctc <+ shrkc I

Figure 1.16: Editor Window



The “Output” window by default has four tabs on display. The “Build” tab shows the output fro
process (e.g. compiler, assembler and so on). If an error is encountered in a source file then
displayed in the build tab along with the source file name and line number. To quickly locate ¢
click on the error to jump to the source file and line.

x|
i

A > Build 4 Debug A Find in Files & Version Control /

Figure 1.17: Output Window

The “Debug” tab shows the output from any debugger process. Any debug component that n
information will send its output to this window.

The “Find in Files” tab displays the results of the last “Find in Files” action. To activate find in
[Edit->Find in Files...] menu option, the toolbar button. For further details on how to use find i
chapter 4, Using the Editot.

The “Version Control” tab displays the results of version control actions. The tab is only disple
control system is in use. For further details on version control, refer to chapfersiot Contrdl.

1.2.7 The Status Bar

The status bar displays information as to the current state of the HEW. Figure 1.18 shows the
the status bar.

Displays HEW stabus messages.
Py Y Read orly stas Line number. Colutin nurmber.

Insertion hode.

Ready Read-witz [Ef4 [t ms |

Caps |

Figure 1.18: Status Bar



jﬂ
Context sensitive help butten

Cancel butten

Figure 1.19: Help Button

When this is clicked, the mouse pointer will change to a pointer with a question mark above it
pointer is in this state, click on the part of the dialog box that you require assistance on.

Alternatively, select the control that you require help for and then preB4 #ey.



— Options:

] + Create a new project workspace:
Cancel |
" Open a recent project work space: Administration. .. |
% IE:\Hew\demn'\demo.hws ﬂ
=

g ' Browse to another project workspace

Figure 1.20: Welcome! Dialog

To create a new workspace, select “Create a new project workspace”, and click “OK”. To ope
project workspaces, select “Open a recent project workspace”, select a workspace from the o
click “OK”. The recent project workspace list displays the same information as that seen in th
recently used file list. This list appears on the file menu. To open a workspace by specifying
(\HWS file), select “Browse to another project workspace”, and click “OK”. To register a tool tc
tool from the HEW, click the “Administration...” button (see chapter 5od! Administratiofi for det
Click the “Cancel” button to use the HEW without opening a workspace.

15 Exiting the HEW

The HEW can be exited by selectiffale->Exit] , pressingALT+F4 or by selecting the close optio
system menu. (To open the system menu, click the icon at the upper-left corner of the HEW t
workspace is open then the same workspace closedown procedure is followed as described i
section.

1.6 Component System Overview

The HEW allows the user to extend the HEW functionality by adding additional components t
is achieved by registering the component in the Tools Administration dialog box. These comy
windows, menus and toolbars to the HEW system. Examples of the components are the deb
components of HEW. The debugger component adds all of the menus and toolbars associat
and the builder component does the same for the build functionality. The components you ha
system will modify the look and feel of HEW. In some cases you may not have some of the n
can see in this manual. For instance if the debugger component is not installed you will not h
menu in the HEW main window.

10
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installation of HEW will use as it depends upon the tools that were provided with your installa
you may not have a compiler for instance). In any case, the principles are the same - each st
build takes a set of project files and then builds them, if all succeeds then the next step or phe

B suio 5]

ﬂ/’ COMPILER

C
Source Files

Iil ﬂ—' ASSEMBLER
:::_;W
T Assembler
/ Source Files
Project
ﬂ\» LINKER Object
Files

Library

Files ‘
]

Load
Module

Figure 2.1: Typical Build Process

In the example shown in figure 2.1 the compiler is the first phase, the assembler is the secon
linker is the third and final phase. During the compiler phase, the C source files from the proje
turn, during the assembler phase, the assembler source files are assembled in turn. During tt
library files and output files from the compiler and assembler phases are linked together to pr
module. This module can then be downloaded and used by the debugger functionality in HE\

The build process can be customized in several ways. For instance, you can add your own pt
delete phases and so forth. These advanced build issues are left to chaygear®;éd Build Featur
chapter, only the general principles and basic features will be detailed.



Add Project Files

—
Remove Project Files
Project
Debug: ON . _ T
Optimize: OFF Set Compiler Options
List File: YES
Source Files
Debug: OFF
Optimize: OFF Set Assembler Options
List File: YES Assembler
Source Files
Debug: ON . .
Silent: YES Set Linker options
Map File: YES
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Figure 2.2: Editing a Project




Figure 2.3: Project Pop-up Menu

2. The “Add” dialog will be displayed.
3. Select the file(s), that you want to add and then click “Add”.



Copy Citrl+C
Paste Cirl+\
Gdd! Eile o) Froject

Eind.. Cirl+F
Find In Files.. F4
Feplace Citrl+H
Goto Line Citrl+G
Match Braces Citr [+
Book marks 3
Templateg 3
Toeele Breakpoint Fa
Efiatle/Disable Breaknaint. Gt

Figure 2.4: Editor Window Pop-up Menu

« Inthe HEW it is also possible to “Drag and Drop” files from Windows Explorer onto the wi
window. These files will be automatically added to the project and are displayed in the fo
were dragged to.

Note: If you add a file to a project when it is an unrecognized file type then it will still be addet
Certain functions will be disabled with reference to this file. When this file is double clicked in
window instead of opening the file in the editor the open operation is passed to Windows ope
default open operation is then carried out as if the file was opened in Windows Explorer. To \
defined extensions use the “File Extensions” dialog (see the section on file extensions later in

14



Open dbzect.c

@ Build dbzctc

Hitachi SuperH RISC eneine Standard Toolchain..

#fidd Files..
Femove Files..

NS

Exclude Build dbscte

(ol £ VS

[@, REmoyve framm YisE
% et from VEE

g hiechk aut o Vs
2 et i to Vs
@ (et Vb etatus

Configure Wiew..

| v &llow Dockine
Hide

Properties

Figure 2.5: Projects Tab Pop-up Menu

Remove Project Files

Project files:
= \hewidemnot.demo

: c\he Ermosdemo] Cancel |

initzch.c [z:\hewhdema'.demo]

intprg. src [c:\hewhdemobdemna] Eemave |

1ezetprg. src [z:\hewhdema'.demo] —

sbrk.c [=:Shewhdemohdemo]

stacksct zrc [z:\hewhdema'.demo] Femave Al |

wectthl zrc [=:Shewhdemohdemo]

K iU

Figure 2.6: Remove Project Files Dialog
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red cr(;ss will be put on tf]ve file's icon, and the file will be éxcluded frbrﬁ bLjiId.

224 Including a Project File in Build
An excluded file can be included in the project again.

2 To include a file which has been excluded from build:
1. Push the right mouse button on a file, which has been excluded from build, on the “Pro
“Workspace” window.
2. SelecfInclude Build file ], where <file> is the selected file, from the pop-up menu. Ther
be removed from the file's icon, and the file will be included in build.

2.3 File Extensions and File Groups

The HEW can identify files by their extension. The system defines certain extensions depend
which are being used. For example, if you are using a compiler then the .c extension will be ir
file” group and be used as input to the compiler phase (figure 2.1, Typical Build Process). Adc
HEW allows you to define your own extensions. For example, if the project you are developin
source files the default extension may be .src. If you would like to use a different extension ir
.asm) then you can define a new extension and request that the HEW treats it in the same w

File extensions and file groups can be viewed and modified via the “File Extensions” dialog (f
invoked by selectin§Project->File Extensions...] This dialog displays all of the extensions and
which are defined within the current workspace.

Extension | Group - Ok I

D *.abs Absalute file

*.inc Assembly include file Cancel |

#.lis Bssembly list file i
*.zrc Azzembly source fila ==

#h C header file Remove |
[EEAE G list file = —
*.o G source file Open with... |

*hpp CHt header file
*lpp CHr list file

CH+ zource file

D*.cpu CPU information file

Ei*avn Fomandad azcambb: snoems mal _Ij
] 3

Figure 2.7: File Extensions Dialog



.C LB .LPF

Assembler source files C source files Library files

Figure 2.8: File Extensions and Groups

When creating a new extension you should consider whether the extension belongs to a grou
defined, or whether you need to create a new file group. If you are adding a completely new t
will want to create a new file group. This process is described below.

18



e e e e
group.

5. At this stage it is possible to change the associated application. There are four availal
“Open” with drop list. These are listed below:

« Editor
* None
e Other

¢ Windows default

If the editor is selected, the open file function in the workspace window causes the file |
HEW editor. If none is selected then the open operation is disabled when the open file
attempted. Selecting “Other” allows you to configure an another tool for the open file o
associate an application with a file groufdr more details. If the “Windows default” optio
then the open file function in the workspace window passes the open file to the Windo
system. This then selects the default behavior for this file extension as defined in Winc

6. Click “OK”" to add the extension to the “File Extensions” list.

—File extension:

N — |

Cancel

—File group:

& Extension kelongs to an existing group:

[Absolute file =l

" Extension belongs to a new group:

—Associated application:
Open " Absolute file™ with:
Windows default j

TlEalifi.

Ii

Bemuye

Figure 2.9: Add File Extension Dialog (New Group)



3. Enter the extension, which you want to define into the “File extension” field. It is not ne
the period (. ) character. The drop list contains all extensions that are undefined in the
Selecting one of these extensions will add the text to the file extension field automatica

4. Select the “Extension belongs to an existing group” option and select which group you
this new extension.

5. Click “OK” to add the extension to the “File Extensions” list.

—File extension:

®-  |asm A
Cancel

i

—File group:

& Extension kelongs to an existing group:

IAssemny source file j

" Extension belongs to a new group:

—Associated application:
DOpen " Assermbly source file™

AT

TlEalifi.

It

Bemuye

Figure 2.10:Add File Extension Dialog (Existing Group)

In addition to opening a file with the editor, the “File Extensions” dialog allows you to associat
with any file group so that when you double click on a file in the “Projects” tab of the “Worksp:
appropriate application is launched with the file. Figure 2.11 shows the association between &

and the extension .DOC.

20



Librarkn

Mo apphsaticon

* b Library tile -
E =l Library list file Open with.. |
*.sct Library section list file

*.map Linkage map file

*.fsy Lirkage symbal filz

D *.obj Object file

S Praremraszad C snoeea fils i
1 | I»

Figure 2.11:File Groups and Applications

2 To associate an application with a file group:

1. Select the file
2. Click the “Opel

group to be associated from the “File Extensions” dialog (figure 2.11).
n with...” button. The “Modify File Extension” dialog will be displayed (fig

Group:

Linkage map file

—Associated application: Cancel |

Open " Linkage map file™ with:

Mane j

Edlitor

Other

YWindows default

Figure 2.12:Modify File Extension Dialog

3. Select “None” to remove any association, select “Editor” to open this type of file in the |
editor or select “Other” if you want to open this type of file with a specific application. If
“Other” then you can select from any previously defined application from the drop-dowr
new application.

4. Click “Add..."” to define a new application. The “Add Application” dialog will be displaye



Pararneters:

| Ll

nitial directary:

I
I Ll Browesze. . |
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Figure 2.13: Add Application Dialog

5. Enter the name of the tool into the “Name” field. Enter the full path to the tool in the “Ce
(do not include any parameters). Enter the parameters that are required to open a file i
field. Be sure to use the $(FULLFILE) placeholder to specify the location file (see appe
“Placeholders, for more information on placeholders and their uses). Enter the initial dir
you would like the application to run, into the “Initial directory” field. Click “OK” to create
application.

6. Click “Modify...” to modify an application. The “Modify Application” dialog will be displa
dialog is the same as the “Add Application” dialog described above except that the “Na
only. Modify the settings as desired and then click “OK”.

7. Click “OK” to set the application for the selected file group.



1. Select the options menu and find the phase whose options you would like to modify. Se
2. Adialog will be invoked which allows you to specify the options.
3. After making your selections, click “OK” to set them.

To obtain further information, use the context sensitive help button or select the area in which
assistance and then préss



Figure 2.14 shows three build configurations; “Default”, “MyDebug” and “MyOptimized”. In the
configuration, “Default”, each of the phases (compile and assemble) are set to their standard
second configuration, “MyDebug”, each of the files are being built with debug information swit
third configuration, “MyOptimized”, each of the files are being built with optimization on full an
debug information. The developer of this project can select any of those configurations and bi
having to return to the options dialogs to set them again.

"Default" "MyDebug" "MyOptimized"
Configuration Configuration Configuration
— — —
Debug: ON Debug: ON Debug: OFF
Optimize: OFF Optimize: OFF Optimize: ON
List File: YES | | List File: NO | [ List File: NO | H
Source Files
— — —
Debug: OFF Debug:  ON Debug: OFF
Optimize: OFF 'Optimize: OFF Optimize: ON
List File: YES | List File: NO | [ List File: NO |
Assembler
Source Files
C:\MyProject\Default C:\MyProject\MyDebug C:\MyProject\MyOptimized

Figure 2.14:Configurations and File Options
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Release

Figure 2.15:Toolbar Selection
or:

1. Selec{Options->Build Configurations...]. This will invoke the “Build Configurations” Dialog
2.16).

Build Configurations

Build configurations: Ok

Release Cancel

HEemave

)
g
S
=
:?
\_ \_IH
%

Current configuration;

Debug j

Figure 2.16:Build Configurations Dialog

2. Select the configuration that you want to use from the “Current configuration” drop down li
3. Click “OK" to set the configuration.



Add Configuration

Configuration name: IMPCDHHQ

Based on configuration: I Debug j

Configuration directary: c:vhew' demaotdemai iy Config

Figure 2.17:Add Configuration Dialog

3. Enter the new configuration name into the “Configuration name” field. As you enter the
configuration name, the directory underneath changes to reflect the configuration direc
used. Select one of existing configurations, from which you want to copy a configuratio
down list of the “Based on configuration” field. Click “OK” on both dialogs to create the
configuration.

2 To remove a configuration:
1. Selec{Options->Build Configurations...] to display the “Build Configurations” dialog (fig
2. Select the configuration that you want to remove and then click the “Remove” button.
3. Click “OK” to close the “Build Configurations” dialog.
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“test.c” #include’s the file “header.h” and the latter has changed since the last build, the file “t¢
recompiled.

2 To perform a build:

project icon in the “Projects” tab of the “Workspace” window and s@Bedld] from the pop-up

The build all option compiles and assembles all source files, irrespective of whether they have
not, and links all of the new object files produced.

2 To perform a build all:

SelectBuild->Build All] , or click the build all toolbar butto#:}), or click the right mouse butt
project icon in the “Projects” tab of the “Workspace” window and s@Bdld All] from the pop

Both the build and the build all will terminate if any of the project files produce errors.

2.6.2 Building Individual Files
The Hitachi Embedded Workshop lets you build project files individually.

2 To build an individual file:
1. Select the file which you want to build from the project window.
2. Selec{Build->Build File] , click the build file toolbar buttors) or pressCTRL+F7 or click
mouse button on a file icon in the “Projects” tab of the “Workspace” window and [&lddt
from the pop-up menu.



-

< To forcibly terminate a current tool
1. Selec{Build->Terminate Current Tool] . The HEW will attempt to stop the tool immedia

Note: Do NOT assume that any output from the tool you terminated is valid. It is recommenc
any output files produced and ensure that the phase is executed again.

2.6.4 Building Multiple Projects
The Hitachi Embedded Workshop lets you build multiple projects and configurations at once.

2 To build multiple projects:

1. SelectBuild->Build Multiple] . The figure displayed in figure 2.18.

2. The build multiple gives you the choice of which projects and configurations should be
which projects and configurations need to be built select the check box next to the pro
configuration combination you want to build. For example, in figure 2.18 if you wantec
entire “hewtest2” project you would check the “hewtest2-Debug” and the “hewtest2-Re
and leave all other check boxes unchecked.

3. When you are happy with your chosen selection click the build button and the HEW w
projects and configurations you have chosen.

If you want to build all the projects which you choose, you click the build all button.
5. Results from the build are displayed in the build window in the same way as the norm:

Build Multiple E3

[ Thevatest]-Debug -
[ hevatest]-Release

[ hevatests-Debug Build Al
[ hevatests-Release
[ hevatest3-Debug
C | |
[ 1hevatest3-Release anee
[ 1hevatestd-Debug
[ hevatestd-Release
[ 1hevatest5-Debug

[JhewtestS-Release _ILI
4 I I 3

Figure 2.18: Build Multiple Dialog

2.6.5 The Output Window

When a tool executes (i.e. compiler, assembler, linker etc.) its output is displayed in the “Out
of the tools produce any errors or warnings then they are displayed along with the source file
number at which the error is located. To quickly locate a specific bug, double click on a given
invoke the current editor.
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<. oelectthe "bulld” tab (ngure £.19).

3. Set the three check boxes in the “Show” group as follows. “Command line” controls wt
command line is shown as each tool is executed. “Environment” controls whether the ¢
shown as each tool is executed. “Initial directory” controls whether the current directory
tool is executed.

Options

Figure 2.19:Options Dialog Build Tab



-
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Initially, the dependencies for all files are contained within the “Dependencies” folder (figure 2

2.8

If you click the right mouse button anywhere inside the “Projects” tab of the “Workspace” winc
menu will be invoked. Select the “Configure View...” menu option to modify the way in which
displayed. The following four sections detail the effect of each option on the “Configure View

2.8.1

If you select “Show dependencies under each file”, the dependent files are shown under the i
as a flat structure, i.e. the files themselves become folders (figure 2.20.ii). If this option is not

To update a project’'s dependencies:
SelectBuild->Update All Dependencies]or click the right mouse button on a project icon in
tab of the “Workspace” window and sel¢dpdate All Dependenciesfrom the pop-up menu.

Show Dependencies under Each File

Configuring the Workspace Window

separate folder contains all dependencies (figure 2.20.i).

El@ dema
El@ Projectl
Ela Project Files

E] cl=re

% main.c
shrk.
sh_hwcfe.c

sh_intw.src

Ela Dependencies
filelh
file2h

N @ijectx l @:INavigaﬁon I

E@ dema
E@ Projectl
..... cl=sre
E| main.c
o file1h
file2h
sbrk.c
B

sh_hwefe.c

e sh_intw.src

N @ Projects l ] Mawigation I
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Figure 2.20: Dependencies under Each File



b El@ dema s E@ dema
El@ Projectl E@ Projectl
Ela Praject Files Ea Praject Files

- cllare

cl.sre

- main.G main.c

5] sbeke E] sbrke

El

- sh_hwcfe.c sh_hwefe.c

- sh_intw.src sh_intw.src
Ea Dependencias

stddeth
E| =stdich

N @ijectx l @:INavigaﬁon I N @ Projects l ] Mawigation I

Figure 2.21: Standard Library Includes

2.8.3 Show File Paths

If “Show file paths” is selected, all of the files in the project window are shown with their full p:
drive letter (figure 2.22).

EI@ c:hhewdemohdemo. b
- [E [Project]

E-23 Project Files
C:\HewtdemohdemnaohcO.src
C:AHew'demohdematmain.c
C:\Hewtdemohdemnatsbrlk. o
C\Hewhdemohdemotsh_hvicig o
C:\Hewtdemohdernahsh_iny. s

[

N 3] Projects l = 1 Mavigation ]

Figure 2.22:File Paths Shown



2.

or:

1.

2.10

Click the right mouse button to display the pop-up menu and seld&ethas Current Projec
Select the project, which you want to make active fronjRngject->Set Current Project] sl

Inserting a Project into a Workspace

When a workspace is created, it contains only one project but, after it is created, you can inse
projects into a workspace.

2 Toinsert a new project into a workspace:

1.
2. Set the “New Project” option.

3.

4. Enter the name of the new workspace into the “Name” field. This can be up to 32 char:

Note:

Selec{Project->Insert Project...]. The “Insert Project” dialog will be displayed (figure 2.

Click OK. The “Insert New Project” dialog will be invoked.

contain letters, numbers and the underscore character. As you enter the project name
subdirectory for you automatically. This can be deleted if desired.

Click the “Browse...” button to graphically select the directory in which you would like t
project. Alternatively, you can type the directory into the “Directory” field manually.

. The “Project type” list displays all of the available project types (e.g. application, library

type of project that you want to create from this list.

. Click “OK” to create the project and insert it into the workspace.

When a new project is being inserted, the CPU family and tool chain cannot be specifi
properties are already defined by the workspace (i.e. all projects within the same work
same CPU family and toolchain).

Insert Project x

Inzert

I

Cahicel |

' Existing project;

Browse). |

32

Figure 2.23: [Insert Project] Dialog



that project is based must match those of the current Wbrkspace. If they do not then tt
inserted into the workspace.

2.11  Specifying Dependencies between Projects

The projects within a workspace can be dependent upon one another so that when one proje
dependent projects are built first. This is useful if another project uses one of the others in the
example, imagine that a workspace contains two projects. The first project is a library that is i
application project. In this case the library must have been built and up to date before the se
build correctly. To achieve this situation we can specify the library as a dependent (i.e. child)
application project. This would then allow the library to be built first if it is out-of-date.

When a dependent project is built the HEW attempts to match the configuration in the depenc
that of the current project. This means that if the current configuration is “Debug” then the HE
build the “Debug” configuration in the dependent project. If this matched configuration does r
HEW will use the configuration that was last used in the dependent project.

2 To make projects depend upon another:
1. Selec{Project->Dependent Projects] The “Dependent Projects” dialog will be displayed
2. Select the project to which you would like to add dependents to. When you do this, the
projects” list will display all of the projects in the workspace (excluding the selected pro
3. The “Dependent projects” list has a check box for each project listed. Set the associate
make those projects depend upon the selected project.

4. Click “OK” to confirm the new project dependencies.

Dependent Projects EHE
Froject: QK

I main_project j
Cancel |

Dependent projects:

|

Figure 2.24Dependent Projects dialog



1. Selectine project irom the "Frojects” tab of the "VVorkspace  winaow.
2. Press th®EL key.

Note: You cannot remove the current project from the workspace.
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In older versions of the HEW this project would not have been relocated and would have still
original project path. The older version of the HEW could only relocate the projects, which we
subdirectory of the workspace directory. This is still the standard behavior for the Hitachi Em

2 To change a projects relative path flag:

1.
2.
3.

Select the project in the workspace window.

Right click and then select properties.

Click the “Project relative file path” checkbox to switch on or off the relative file path fe
2.25)

Click “OK”.

demo._c Properties EHE

M ame: demo.c
Location: C:A\Hew\demohdemaohdemo.c

Cancel |
Last modified:  16:03:44, Monday, March 11, 2002

™ Project relative file path

Figure 2.25: Properties Dialog
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you want to begin changing the build process (e.g. adding and removing phases) then it is im|
understand more about the way in which a build functions.

311 What is a Build?

Building a project means applying a set of tools upon certain input files in order to produce the
Thus, we apply a compiler upon C/C++ source files in order to create object files, we apply ar
assembler source files in order to create object files and so forth. At each step or “phase” of tl
different tool upon a different set of input files. Figure 3.1 presents another view of the build p

B seon EF

=T

Phase 1 Input Files ’ Phase 1 Output Files
I 0 e
Phase 2 Input Files ‘ Phase 2 Output Files

g BN

Phase 3 Output Files

Phase 3 Input Files

e ]

Phase X Input Files ' Phase X Output Files

Figure 3.1: Build Process



[w|SH C/C++ Library Generator
H C/C++ Campiler
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Figure 3.2: Build Phases Dialog



I NFSL SIEP (as SHOWTEL T TIQUTE 5.5d) dsSKs WIHEET yOu Walll L0 Cicalc all Cliurcly new prias
want to add a system phase. A system phase is a “ready made” phase which is already defin
toolchain you are using (e.g. compiler, assembler, linker, librarian, etc.) or a utility phase (e.g.
complexity analyzer etc.).

The “Add an existing system phase” button is inactive if no more system phases are available
a new custom phase” button to create your own build phase.

Mew Build Phase - Step 1 of 4

K E:

what tppe of phaze would vou like to add 7

& ‘Cieate a new custom phase

) g an existing system phase:

Suztem Phasze | Werzion |

< Hack | MHeut » | Cancel

Figure 3.3a: New Build Phase Dialog (Step 1)



& Multiple phase:

The cammand is applied ta each file in a file group.
An example of this type of toal iz a compiler or assembler.

Select input file group:

" Single phase:

The command iz only ever executed once per build.
An example of this type of toal iz a linker.

< Back | MHeut » | Cancel

Figure 3.3b: New Build Phase Dialog (Step 2)

The input file group list contains the current file groups defined for the project. It is possible tc
input file groups by selecting the “Multiple Groups...” entry in the input file group list. Selectin
displays the dialog in figure 3.3c.

Select Groups

[ Azzembly zource file
[ 1Binam file

[ header file J Cancel

i

L list file

[w]C zource file

[ C++ header file
[ C++ list file

DEF‘U |nfnlmatlnn file

[ 1Expanded azzembly source file _ILI
4 I I 3

Figure 3.3c: Modify multiple input file groups
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to run from (i.e. where you want the current working directory to be set to before the tool is ex
it into the “Initial directory” field.

K E:

Mew Build Phase - Step 3 of 4
)

Phaze name:
IM_I,JF'hase

LCaommand [excluding parameters):

Ic:'\tnnlskmytnnl.er:d [ 3 | Bromze. . |

Ciefault options:

[sFULLFILE) Ll

Initial directony:

[$(CONFIDIR) Ll Browmse... |

< Back | MHeut » | Cancel |

Figure 3.3d: New Build Phase Dialog (Step 3)



ENY=1024

Tt |
HEmove |

KN iU

[ Eead Output On Fly

< Back | Finish | Cancel

Figure 3.3e: New Build Phase Dialog (Step 4)

To add a new environment variable click the “Add...” button (the dialog shown in figure 3.4 wi
Enter the variable name into the “Variable” field and the variable’s value into the “Value” field
“OK” to add the new variable to the list of the fourth step. To modify an environment variables
variable in the list and then click the “Modify...” button. Make the required changes to the “Va
“Value” fields and then click “OK” to add the modified variable to the list. To remove environm
select the variable that you want to remove from the list and then click the “Remove” button.

Environment Yariable EE3
Wariable:
= (1] 4
T ok |
Cancel |
Ic:\dns;c:\mytnnls;c:kwindnws;c:\temp [ 3 | Placeholcler

| L] PopUp FEnU

Walle:

Figure 3.4: Environment Variable Dialog

If the tool you are adding can display its output as the tool is running then use the ‘Read Outp
This will display the tool output as each line of output happens. If this option is set to off then
store all output, which is being displayed by the tool, and display it in the output window when
finished its operation. This can be a problem when the tool is running an operation that migh
minutes, as it is difficult to see the progress of the current execution.

Note: Using ‘Read Output On Fly’ can cause problems when using certain tools on certain ¢
If you are having problems with tools locking up or freezing in HEW then uncheck the
Fly’ option.

Click the “Finish” button to create the new phase. By default the new phase is added to the b
Phase Order” list in the “Build Order” tab of the “Build Phases” dialog (Figure 3.2).
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COMPILE
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LINK
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Figure 3.5: Typical Build Process

The build phase dialog provides facilities for ordering build phases via the “Build Phases” dial
tabs, which are concerned with the ordering of phases: “Build Order” and “Build File Order”.



Build Order | Build File Order | File Mappings

Build phase order:

[w]5SH CAC++ Library Generator d
(w]SH CAC++ Cannpiler
(w|SH Azzembler T adifin.
[w|OptLirker

HEemave
e

[t B

P I I _,I Import...

(L

Ok | Cancel |

Figure 3.6: Build Phases Dialog Build Order Tab
In addition the following operations can be performed:

2 Toremove a phase:
1. Select the phase that you would like to remove.
2. Click the “Remove” button.
2 To view the properties of a system phase:
1. Select the system phase that you would like to examine.
2. Click the “Modify...” button.
2 To move a phase:
1. Select the phase that you would like to move.
2. Click the “Move Up” or “Move Down” button.
2 Toimport a phase:
1. Click the import button. A dialog is displayed which allows the user to browse to an e
import a custom phase from.
2. Choose the location of the project you wish to import a custom phase from. Once sele
displayed which lists the custom phases in the imported project.
3. Selecting a phase name and then clicking properties displays the custom phase detail
to decide whether the phase does the functionality you require.
4. Once you have decided which phase to import highlight it in the list and then click OK.
then be added to the build phases dialog at the bottom of the build order.
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Modify MyPhasze

Command | Enviromment I

LCormmand [excluding parameters]:

IE:\tnnIs\mytnnl.eHe

Initial directong:

Ll Browsze... |

|$[EDNFIGDIF|]

™ Don't check for input filefs) existence before executing

[ Bead Dutput On Fly

Ll Browsze... |

[ o ]

Cancel

Figure 3.7: Modify Phase Dialog Command Tab

. Select the “Environment” tab (figure 3.8) to edit the environment settings for the phase

Use the “Add...", “Modify...” and “Remove” buttons to add, modify and remove environ
The operation is the same as discussed in the previous section.

. Click “OK” when all modifications have been made.

Modiiy MyPhaze

Corimand — Ervironment |

Ervironment settings:

PATH=c:vdos e vbools
SHOWALL=FALSE
EMv=1024

flEdifi. |
Eemave |

Ok | Cancel |

Figure 3.8: Modify Phase Dialog Environment Tab



Build Phazes EHE

Build Order  Build File Order | File Mappings I

File group: Phasze order:
Aszzembly source file [v] Compiler
[w]tduPhaze g

C++ zource file

‘-

4| i
ak. I Cahicel |

Figure 3.9: Build Phases Dialog Build File Order Tab

The list displays all of the current phases that will be executed when the build file operation is
file group shown in the “File group” list box. In figure 3.9 the “C source file” file group is select
“Compiler” and “MyPhase” phases are associated with it.

Entries in the “Phase order” list, of the “Build File Order” tab, are added automatically as new
to the “Build Order” tab. For example, if you were to add a phase which takes C source files ¢
phase will be automatically added to the list of phases to execute when a build file operation
source file. If you don’t want a certain phase to execute {Bwgtd->Build File] is selected then cl
check box to the left of the phase name in the “Phase order” list.
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Phasel... Options

IDebug ﬂ Dptions |Dutput Files | Dependent Files
EII@ hevatest = Command:
5-E3 C source file Ip:\_hew-fileskDns&windows executables\CMDLINE.EXE
hevtest.c
E] initsct.c Options:
ir|t|:|rg. C o
i $[FULLFILE)
vectthl.c
D Default Options
[]---I@ hevatest]
[]---I@ hewtest2
EII@ hewtest3
=3 C source file Placeholder:
hewtest3 c -
initsct o — IF"E path + name j &
intprg.c
] shik.c -
4| _ ILIJ

ak I Cance

Figure 3.10: Custom Options Dialog

The dialog in figure 3.10 is a custom phase options dialog. The implementation of which is sl
depending on whether you are using a multiple or single shot phase. On the left-hand side is
list. It is possible to select multiple projects and files in the same way as Windows explorer tc
options for more than one selection. On the right-hand side are the 3 options tabs. This is wl
options that you want to apply to the selected file(s). You can also choose which configuratio
being viewed from the configuration list on the upper left of the dialog box. Each configuratiol
with a special entry named “Multiple configurations...”. If you select multiple configurations th
displayed which allows you to select more than one configuration. This method is used throu
modifying multiple configurations at once.



-sub=$[CONFIGDIR Mbuildlib. sub

" . - | rt btttes
Configuration directory |_ f;leacel'o:;er

ok | Cawd |
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Figure 3.11: Custom Options Options Tab



Options  Output Files | Dependent Files

Output files:

Add...

Modify... |
Bemove |

KN — il
ak I Cancel

Figure 3.12: Custom Options Output Files Tab

2 To add an output file:
1. Click “Add...". The “Add Output File” dialog will be invoked (figure 3.13).
2. Enter the file path or browse to it using the “Browse...” button.
3. Click “OK” to add this output file to the list.

Placeholder popup menu

#idd Output File

0] 4
File:
p | Browsze.. | Cance|

Figure 3.13: Add Output File Dialog



1. Select the output file that you would like to remove.
2. Click the “Remove” button.

343 Dependent Files Tab

The “Dependent Files” tab (figure 3.14) is where you can specify the dependent files that are
phase. Before each file is passed into this phase, the HEW checks that the dependent files a
date than the input file. If so, the phase will be executed for that file (i.e. dependent files have
since the input file or files were last modified). If not, the phase is not executed for the files.

Elptic-nsl Output Files  Dependent Files |

| Add...
${CONFIGDIR)\Filet. obj

$[COMFIGDIR ] File?. obj ;
$ICONFIGDIR]AFiles obj sl |
c:WHewWwfork sphProject\Debug'File1.abj

oW Hewbwork zphProjecthDebughFile2. obj Remove |
c:WHewWwfork sphProject\Debug'File3. obj

oW Hewbwork zphProjecthDebughFiled. obj

Figure 3.14: Dependent Files Tab in Custom Options
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QK
Ll Bromsze.. | Cancel

(]
o

Figure 3.15: Add Dependent File Dialog

2 To modify a dependent file:

1. Select the dependent file that you would like to modify.

2. Click “Modify..."”. The “Modify Dependent File” dialog, which is the same as figure 3.15

will be invoked.

3. Modify the fields as required and then click the “OK” button to add the modified entry b
2 To remove a dependent file:

1. Select the dependent file that you would like to remove.

2. Click the “Remove” button.



Build Phases X

Build Order I Evild File Oider ~ File Mappings |

Intermmediate file mappings for build:

Source | Drestination | File Group | Add...
Azzembler Linker Ohject file
Carnpiler Linker Object file .. |
HEemave |
Ok Cancel
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Figure 3.16: Build Phases Dialog File Mappings Tab




3. Select the source phase (i.e. which phase generates the files) from the “Source phase’

4. Select the destination phase (i.e. which phase takes these files) from the “Destination |
list box.

5. Click “OK" to create the new mapping.

Define File Mapping

File group:
| Oject file

Kl
\_IH
[

Cahicel

Source phaze:

Kl

IAssembler

Diestination phaze:

Figure 3.17: Define File Mapping Dialog

2 To modify a file mapping:
1. Select the mapping to be modified.
2. Click “Modify...” button. The “Define File Mapping” dialog will be invoked (figure 3.17).
3. Modify the options as necessary.
4. Click “OK” to commit the changes.



Figure 3.18: Options Dialog Build Tab

Select{Tools->Options...] to invoke the dialog. If you want to stop the build when a certain nur
are exceeded then set the “Stop build if the no. of errors exceed” check box and then specify
in the edit field to the right. If you want to stop the build when a certain number of warnings ar
set the “Stop build if the no. of warnings exceed” check box and then specify the warning cou
field to the right.

Note: Irrespective of what these controls are set to, the build will always halt if a fatal error i

In addition to specifying error and warning count limits, the “Build” tab also allows you to requ
command line, environment and initial directory of each execution should be displayed. Chec
check boxes as necessary.
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Customize

$MORKSPDIR 1w ORKSPNAME ) lag

Figure 3.19: Tools Customize Dialog Log Tab



Change Toolchain Yersion Ty=

Toolchain name: Hitachi SuperH RISC engine

Current wersion: B.0.4 Cancel |

[~ on |
| farmatian

Awailable wersions: IE i

Toolchain build phases:  [7.0.0

Build phaze | Werzion |
OptLinker .04
SH Aszzembler 5.0B
SH C/C++ Compiler B0
SH C/C++ Library Generator 104

Figure 3.20: Change Toolchain Version Dialog

To show information of toolchain components select a tool from the “Toolchain build phases”
“Change Toolchain Version” dialog and click the “Information” button. Then a tool information
3.21) will show you the information of the tool. Click the “Close” button to close the dialog.

SH C/C++ Compiler Information i

Infiormation:

SuperH RISC engine CAC++ Compiler Wer, 7.0 -
Copyright [C] 1992,2007 Hitachi Ltd. Hitachi Software Enginesring Co. Ltd.
Lizensed Materal of Hitachi,Ltd. Hitachi Software Engineering Co..Ltd]

Figure 3.21: Toolchain Information Dialog
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the “Debugger” tab.

Customize EE3
Toolbarsl Cnmmandsl Menu  Debugger |Lng I Help I

¥ Use external debugger

HO location [W4.0 or greater):

IEZ\HEW'\HD|5'\S|M'\SH'\Hdi.EHE [ 3 | Browse. . |

Seszsion file:

|$[I:EINFIGDIFH]'\$[F'FEEIJECTNAME].hds Ll Browse... |
Cownload module;

I$[I:EINFIGDIFH]'\$[F'FHEIJECTNAME].ahs{ Ll Browse... |

ak. I Cahicel

Figure 3.22: Customize Dialog Debugger Tab

When an external debugger is used, check ‘Use external debugger’ and then set the following
location of the HDI executable must be specified. This must be version 4.0 or greater otherwi
not guaranteed. The second item of data is the session file. This tells HDI which session to lo
launched. Finally, the location of the download module is required. This allows the HEW to aL
switch to HDI when the download module changes after a build.

Click the “Launch External Debugger” toolbar button to invoke HDI with the specified session

After a build, if the download module has been updated, the HEW will switch back to HDI to e
debugging. Whilst using HDI, double clicking in any source window will switch back to the HE
source file open at the line which was double clicked.



<. Ensure that the pulld configuration that you want to build the project with IS the current
3. SelectiBuild>Generate Makefile].

4. Once this menu has been selected a dialog is displayed which asks the user what par
need to be added to the make file. (See figure 3.23.)

5. Select the radio button which is relevant for your make file and then click OK.

Generate make file x|

* For the curent configuration in the cumently active projeck

™ For all configurations in the currently active project Cancel |

" For all configurations and all projects in the cument workspace

Figure 3.23: Generate makefile Dialog

The HEW will create a subdirectory “make” within the current workspace directory and then g
makefile into it. It is named after the selection, with a .mak extension for example the current
configuration(e.g. project_debug.mak). The executable HMAKE.EXE, located in the HEW ins
is provided for you to execute the makefiles generated by the HEW. It is not intended to exec
which have been user modified.

2 To execute a makefile:

1. Open a command window and change to the “make” directory where the makefile was
2. Execute HMAKE. Its command line is HMAKE.EXE <makefile>.

Note: The degree portability of a generated makefile is entirely dependent upon how portabl
is. For example, any compiler options, which include full paths to an output directory o
directory, will mean that, when given to another user with a different installation, the bt
fail. In general use placeholders wherever possible — using a full, specific path should
possible.
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bar will appear a different color from that of the others (“dbsct.c” is the active window in figure
operations such as typing, pasting text and so forth only affect the active window. To switch t
file window (i.e. to make some other window the active window) there are a number of metho

e Clickonitifitis visible.

¢ PressCTRL+TAB to cycle through the windows one after another.
¢  Select the window by name from the “Window” menu.

¢ Select its tab at the bottom of the editor window.

When a file has been edited, an asterisk (*) is appended to the window’s title bar. The asterisl
until the file is saved. The asterisk is also removed if all of the edited changes are undone in

& 2
s

<% FILE cdb=ct o

<% DATE ‘Thu, Aug 16, 2001

<% DESCRIPTION Setting of B R Section

<% CPU TYPE (SHY0Z0

S

<% Thi= file i= generated by Hitachi Project Generator (Ver 2.1
S

- 3

fpragna s=ection SDSEC
=ztatic const struct {

char *rom_s=: <% Start addres=s of the initialized data
char #rom_e; <% End address of the initialized data =e
char *ram_s=: <% Start addres=s of the initialized data
IDTBL[ 1= 4
Ll
0 resetprgc < dbsche |2 sbrkc

Figure 4.1: Editor Window



Arrange all open windows so that they overlap, with the top left of each window visible.

¢ [Window->Tile Horizontally]
Arrange all open windows in sequence (horizontally) so that they occupy the entire editor
overlapping edges.

* [Window->Tile Vertically]
Arrange all open windows in sequence (vertically) so that they occupy the entire editor wir
overlapping edges.

* [Window->Arrange Icons]

Line up all minimized windows at the bottom of the editor window.
* [Window->Close All]

Close all open editor windows.

The files within the editor can be displayed in a “notebook” style. This means that each file he
associated with it to aid in navigating between files.

2 To show files in notebook:
1. Selec{Tools->Options...]. The “Tools Options” dialog box will be displayed. Select the
2. Set the “Show files in notebook” check box as appropriate.
3. Click “OK” for the new settings to take effect.

4.2.1 The Editor Toolbars

The editor has four related toolbars: Editor, Search, Bookmarks and Templates. They provide
functions of the editor, which you will use most often. The following sections describe each bt
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Click this button if you want to open a file. It invokes a standard file chooser - select the file w
open and then click “Open”.

= Save File
Saves the active source file.
=i} Save All Files

Saves all of the files in the editor.

& Print File
To print the contents of the current window, click this button.
3 Cut

Clicking this button will remove the current text selection and place a copy of it onto the Wind
(it can be pasted back to a file with a paste operation).

Copy
This button allows you to copy the current text selection into the Windows® clipboard.
=) Paste

The paste button copies the contents of the clipboard into the active window at the position of
cursor.

iy Find

Click this button if you want to find a certain text string in the current file. It invokes a find dialc
you can specify the search parameters.

iy Find in Files

To search several files for a text string then click this button. All find results are displayed in tt
tab of the “Output” window. For further information, refer to ttf&earching and Navigating Throu
section later in this chapter.

I Match Braces

The match braces button highlights text between braces of type {}, [ ] and (). This is particule
attempting to find out the structure of C/C++ code blocks which are opened with { and closed
select the open brace to match from, or place the cursor before it, and then click this button. |
information on brace matching, refer to the “Brace Matching” section later in this chapter.



= = R D

The Hitachi Embedded Workshop editor provides standard bookmark capabilities. To set a b
line to mark and click this button (a green mark will then appear in the blank on the left side o
window). To remove a bookmark, select the line to remove a bookmark and click this button (
blank on the left side of the editor window will disappear). For further information on bookmar
“Bookmarkssection later in this chapter.

4.2.3 Search Toolbar Buttons

iy Find in Files

To search several files for a text string then click this button. All find results are displayed in tt
tab of the “Output” window. For further information, refer to ttf&earching and Navigating Throu
section later in this chapter.

LT Find

Click this button if you want to find a certain text string in the current file. It invokes a find dialc
you can specify the search parameters.

# Find Next
Finds the next occurrence of the current search string.

® Find Previous

Finds the previous occurrence of the current search string.

424 Bookmarks Toolbar Buttons

[ Toggle Bookmarks

Sets a bookmark at the current line or clears a bookmark at the current line.
rﬁ Next Bookmark

Jumps to the next bookmark in the current file from the current line.

|§.‘| Previous Bookmark

Jumps to the previous bookmark in the current file from the current line.

ﬁ Clear All Bookmarks

Clears all bookmarks in the current file.
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4.3 Standard File Operations

431 Creating a New File

°

To create a new editing window:
SelectFile->New] or click the new file toolbar buttoi["l) or pressSCTRL+N .

The window will be given an arbitrary name by default. You can provide a new name when yc

432 Saving a File

-
-

(3

To save the contents of an editing window:
1. Ensure that the window, whose contents you want to save, is the active window.

2. Selec{File->Save]or click the save file toolbar buttolig]) or pres<CTRL+S.

3. If the file has not been saved before, a file save dialog box will be displayed. Enter a fil
directory and then click OK to create the file with the name given, in the directory speci

4. If the file has been saved before, then the file will be updated (no dialog box will be dis

To save the contents of an editing window under a new name:

1. Ensure that the window, whose contents you want to save, is the active window.

2. SelecfFile->Save As...]

3. Afile save dialog box will be displayed. Enter a filename, specify a directory and then «
the file with the name given, in the directory specified.

433 Saving all Files

-
-

To save the contents of every open editor window:

1. Selec{File->Save All] or click the save all files toolbar buttci).

2. If any of the files has not been saved before, a file save dialog box will be displayed. E
specify a directory and then click OK to create the file with the name given, in the direc

3. If any of the files have been saved before, then the file will be updated (no dialog box v



o. Unce you have located the tie select It ana Click “Open.

The Hitachi Embedded Workshop keeps track of the last five files that you have opened and :
menu under the “Recent Files” sub-menu. This gives you a shortcut to opening files which yo
recently.

2 To open arecently used file:
Select thgFile->Recent Filesmenu option and from this sub-menu select the desired file.

You can also open a file via the “Projects” tab of the “Workspace” window. Either double click
to open or select it, click the right mouse button (to invoke a pop-up menu) and then chf©per
menu option (where <file> is the name of the file selected).

435 Closing Files

2 To close individual files select one of the following methods:
0 Double click on the editor window’s system menu (located at the top left of each windo
maximized).
O Click on the editor window's system menu (located at the top left of each window when
and select the “Close” menu option.
0 Ensure that the window that you want to close is the active window and theCpFissF4.
O Ensure that the window that you want to close is the active window and then select
[File->Close].
O Click on the close button (located at the top right of each window when not maximized)
2 To close all windows at once:
SelecfWindow->Close All].
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Operation

Effect

Action

Cut

Removes highlighted text and places it on the
Windows® clipboard

Click the cut toolbar button
Select [Edit->Cut]

Select [Cut] - local menu
Press CTRL+X

Copy Places a copy of the highlighted text into the  Click the copy toolbar button
Windows® clipboard Select [Edit->Copy]
Select [Copy] - local menu
Press CTRL+C
Paste Copies the contents of the Windows® Click the paste toolbar button
clipk_)pard into t_he acFive window at the Select [Edit->Paste]
position of the insertion cursor
Select [Paste] - local menu
Press CTRL+V
Delete Removes highlighted text (it is not copied to  Select [Edit->Clear]
the Windows® clipboard) Select [Clear] - local menu
Press Delete
Select All Selects (i.e. highlights) the entire contents of ~ Select [Edit->Select All]
the active window Select [Select All] - local menu
Undo Reverses the last editing operation Select [Edit->Undo]
Select [Undo] - local menu
Press CTRL+Z
Redo Repeats the last “undone” editing operation Select [Edit->Redo]

Select [Redo] - local menu
Press CTRL+Y




1. Ensure that the window, whose contents you want to search, is the active window.
2. Position the insertion cursor at the point from which you want to start your search.

3. SelecfEdit->Find...], pressCTRL+F, selecfFind...] from the editor window's local menu

find toolbar button#]). The “Find” dialog box will be displayed \* MERGEFORMAT (fig

Find HE

Find what, [string =l Eind Nest |
™ Match whole word orlp Direction——— Cancel |

[ Match caze C Up
& Down

™ Regular expression

Figure 4.2: Find Dialog

. Enter the text that you want to search for into the “Find what” field, or select a previous

from the drop-down list box. If you select text before invoking the find operation, the se
automatically placed into the “Find what” field.

. If you would like to search for character string as a whole word then check the “Match

check box. When this option is not selected, the search will be for any string that is ma
string.

. If you would like your search to be case sensitive (i.e. to distinguish between upper an

letters) then check the “Match case” check box.

If your search string uses regular expressions then check the “Regular expressions” c
Appendix B, ‘Regular Expressiofigor further information.

The “Direction” radio buttons allow you to select the direction of the search. Selecting
that the search will be performed from the insertion cursor towards the bottom of the fi
means that the search will be performed from the insertion cursor towards the top of tt
Click the “Find Next” button to begin the search. \* MERGEFORMAT Click “Cancel” t«
action.

The Hitachi Embedded Workshop editor also allows you to search for a string across many fil
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Find

Cahicel

Fird: IMyStruct ﬂ
[

In fileztypes: I".c;".cpp;".e:-tp;".fs_l,l;".h;".hpp;".inc;".lis;".lp A

Directary Ic:'\hew\demn'\demo j Browse...

4

[ Match caze ¥ Search sub directaries

[ Regular expressions

Figure 4.3: Find in Files Dialog

Enter the text that you want to search for into the “Find” field, or select a previous sear
drop-down list box. If you select text before invoking the find operation, the selected te>
automatically placed into the “Find” field.

Enter the file extensions of the files you would like to search into the “In files/types” fiel
extensions are specified be sure to separate them with a comma (e.g. *.c,*.h).

Enter the directory in which you would like to search files into the “Directory” field. Altet
may browse to the desired directory graphically if you click the “Browse..."” button.

If you would like to search the directory specified and all directories below it then chec
directories” check box. If you just want to search the single directory specified in the “I
then ensure that this check box is not checked.

If you would like to search for character string as a whole word then check the “Match
When this option is not selected, the search will be for any string that is matched by th
If you would like your search to be case sensitive (i.e. to distinguish between upper ar
letters) then check the “Match case” check box.

Click “Find” to begin the search. Any matches found will be displayed in the “Find in Fi
“Output” window. To jump to an instance of the string, double click on the desired entr
window.



Selec{Edit->Replace...] pressCTRL+H or selec{Replace...]from the editor window’s loc
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3.
replace dialog box will be displayed \* MERGEFORMAT (figure 4.4).

4. Enter the text that you want to search for into the “Find what” field, or select a previous
from the drop-down list box. If you select text before invoking the replace operation, the
be automatically placed into the “Find what” field.

5. Enter the text that you want to replace the search string with into the “Replace with” fie
previous replace string from the drop-down list box.

2|
Find what: |string LI Fird Mexct I
Feplace with: |numeric LI Replace |
[~ Match whole waord only Replace h—————— Replace All |
[~ Match caze " Selection
[~ Reaular expression &« Whole fils &I

&l open files
Figure 4.4: Replace Dialog

6. If you would like to search for character string as a whole word then check the “Match
check box. When this option is not selected, the search will be for any string that is ma
string.

7. If you would like your search to be case sensitive (i.e. to distinguish between upper an
letters) then check the “Match case” check box.

8. If your search string uses regular expressions then check the “Regular expressions” ct
appendix B, Regular Expressiofigor further information.

9. Ifyou clicked “Find Next”, the editor will search for the first \* MERGEFORMAT occu

search string. Click “Replace” if you want to replace it. Click “Replace All" to replace a
click “Cancel” to stop the replace action. If you select “Selection” in “Replace In”, sele
text is replaced. If you select “whole file”, the whole files are replaced. If you select all
files that are currently open in the editor have the replace operation carried out on the



4. I'heInserton cursor will be placea at the start or the line numper specifea.

Goto

Line number |1
QK. I Cancel |

Figure 4.5: Goto Dialog



1. Place the insertion cursor on the line to mark.

2. SelecfEdit->Bookmarks->Toggle Bookmark], pressCTRL+F2, selec{Bookmarks
->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar bui g X

3. Agreen mark appears in the blank on the left side of the line to indicate the presence c
bookmark.

2 To remove a bookmark:
1. Place the insertion cursor on the marked line.
2. SelecfEdit->Bookmarks->Toggle Bookmark], pressCTRL+F2, selecf{Bookmarks
->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar bu 23 X
3. The mark will be removed and the line will return to normal text.
= To jump to the next bookmark in a file:
1. Ensure that the insertion cursor is somewhere within the file to be searched.
2. Selec{Edit->Bookmarks->Next Bookmark], press=2 or selec{Bookmarks->Next Bookm
the local menu or click the next bookmark toolbar but rfﬁ I
2 To jump to the previous bookmark in a file:

1. Ensure that the insertion cursor is somewhere within the file to be searched.
2. SelecfEdit->Bookmarks->Previous Bookmark], pressSHIFT+F2 or selec{Bookmarks->|
Bookmark] from the local menu or click the previous bookmark toolbar bu e X
2 To remove all bookmarks in a file:
1. Ensure that the window, whose bookmarks you want to remove is the active window.
2. Selec{Edit->Bookmarks->Clear All Bookmarks] or selec{Bookmarks->Clear All Bookm
from the local menu or click the clear all bookmarks toolbar bu (8 X

47 Printing a File

2 To print a file:
1. Ensure that the window, whose contents you want to print, is the active window.
2. Selec{File->Print...], or click the print toolbar butto&}) or pressCTRL+P.
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can also be controlled via the page set-up option. This allows you to specify the margins (top,
right) of your printouts. It is often necessary to set this because some printers cannot print to
page. Furthermore, some users have their own layout requirements (e.g. a large left hand me
be placed in an A4 binder).

2 To set-up the page margins:
1. Selec{File->Page Setup...]The “Page Setup” dialog will be invokédd MERGEFORMAT
4.6).
2. Enter into the edit fields the margins required (set the “inch” or “mm” radio buttons to <
measurements).
3. Click “OK” for the new settings to take effect.

Page Setup HE
b argin:
Left: IE Right: ID

Top: ID Bottam: ID

@inch ) om

Header:

i3
Footer:
| >
Cancel |

Figure 4.6: Page Setup Dialog

2 To set-up the page header and footers:

1. SelectFile->Page Setup...]The “Page Setup” dialog will be invoked (figure 4.6).

2. Enter into the header and footer edit fields the text required to be displayed. All normg
available along with page numbering, text justification and date fields. These are all e
the page is to be printed.

3. Click “OK” for the new settings to take effect.



Options

Buid  Editor |W0rkspace| Cnnfirmationl

— Spacing:

i : Tab size: I 4

¥ Enable auta indentation

— General:
¥ Save files before executing any tools [ Show files in noteboak:
™ Prompt before saving files ¥ Enable spntax colaring
r— Extemnal editor:

[ Usze extemal editar:

| el |

ak. I Cahicel

Figure 4.7: Options Dialog Editor Tab

When aTAB key is pressed in the editor a tab character is usually stored in the file. However,
preferable to store spaces instead. The representation of tab characters can be controlled via
dialog.

-

° To use spaces as tabs:

1. Selec{Tools->Options...] The “Options” dialog will be displayed. Select the “Editor” tab
MERGEFORMAT (figure 4.7).

2. Set the “Use spaces as tabs” check box as appropriate.
3. Click “OK” for the tab setting specified to take effect.
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Figure 4.8 illustrates two examples. The first (i) shows the effect of pressing return when the :
feature is disabled - the insertion cursor returns to the left-hand side of the window on the ne>
line “int z=20" is typed, it is not aligned with the previous two lines. The second example (i) sl
pressing return when auto indentation is enabled - the insertion cursor drops underneath the '
line. Now, when the line “int z=20" is typed, it is automatically aligned (i.e. automatically inden

void myfunction(void)
{
int x=5;
int y=10;
[
int z=20;

void myfunction(void)
{
int x=5;
int y=10;
Y=
int z=20;

i) Auto Indentation Disabled

i) Auto Indentation Enabled

Figure 4.8: Effect of Auto Indentation

2 To enable/disable Auto Indentation:

1. Selec{Tools->Options...] The “Options” dialog will be displayed. Select the “Editor” tab
MERGEFORMAT (figure 4.7).

2. Set the “Enable auto indentation” check box accordingly.
3. Click “OK” for the setting of the auto indentation check box to take effect.



(3
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Figure 4.9: Split Bar Button

To split a window:
Double click on the split bar button to split the window in half or click on the split bar buttor
pressed, move the mouse down and then release the mouse button at the point you want

To adjust the position of the split bar:

Click on the split bar itself, keep the button pressed then move the bar to the new position
the button.

To remove the split bar:
Double click on the split bar or move the split bar to the top or bottom of the window.



S e 5

2 To change the editor font:
1. Selec{Tools->Format Views...] The “Format Views” dialog will be displayed. Select the
in the \* MERGEFORMAT tree (figure 4.10).

2. Select the desired font from the “Font” list.
3. Select the size of the font from the “Size” list.
4. Click “OK” to confirm the new editor settings.

Format Views

|»

=~ EE Source Font |
=3 Al

i e[ Selected Test
: foe D Text

[ Aszembly include fil
[ Aszembly list file
[ Aszembly source file Fanit
[ C header file
-2 Clist file
- C source file
[ C#+ header file
[ Co+ list file
[ Co+ source file I-ID jv
[ Expanded azsembly :
-2 Hes file |
-[Z Library information file
(1 Linkage map file
-] Linkage symbal file |

] ’
Ao | T e ok | Cancel

HEW Sample Text

Figure 4.10: Format Views Dialog Font Tab



-

10 Change existing Colors.
1.
2.

Select{Tools->Format Views...] The “Format Views” dialog will be displayed.

Select the item underneath the icon in the tree you wish to modify the colour for. This
type (e.g. C source file) and correct keyword group (e.g. identifier or pre-processor).
Select the “Colour” tab.

Modify the “Foreground” and “Background” color lists as desired. The color “System” r
current window foreground and background settings in control panel.

Click “OK” for the new colors to take effect.

2 To create new keyword groups:

1.
2.
3.

Selecf{Tools->Format Views...] The “Format Views” dialog will be displayed.

Select the file type in the tree to which you wish to add the new keyword group.

Click “Add...” underneath the tree. The “Add Category” dialog box will be displayed (fic
the name of the keyword group in the “Category Title” field, then click “OK” to create th

group.

Add Category EE
Cateqary Title: ] I

f
Cancel |

Figure 4.11: Add Category Dialog

2 To create new keywords:
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1.
2.

Selecf{Tools->Format Views...] The “Format Views” dialog will be displayed.

Select the item underneath the source view icon in the tree you wish to modify the syr
for. This should be the file type (e.g. C source file) and correct keyword group (e.g. id
processor).

Select the “Keywords” tab (figure 4.12).



C zource file gl?se
[ Comments Far
[ Cantral gate
Y Declaration if
[ Operator [s?-:lﬁ[cnh
M PreProcessor whie
C++ header file
C++ lizt file
C++ zource file
Expanded azzembly :
Hes file HEW Sample Text
K g
sd | Modiy | Bemove | ok | Concel |

Figure 4.12: Format Views Dialog Keywords Tab

4. Click the “Add...” button to add a keyword. Then the “Add Keyword” dialog (figure 4.13
launched. Specify a keyword in the “Keyword” field and click “OK” to close the dialog.
keyword, select the keyword and click the “Remove” button.

Add Keyword

Fewword:
I Cancel |

Figure 4.13: Add Keyword Dialog

When you create a new file, syntax coloring will not be active as a new file does not initially h
(new files are named arbitrarily by the editor without an extension). In order to activate syntax
must save the new file with a name, which has one of the above extensions.

2 To disable/enable syntax coloring:

1. Selec{Tools->Options...] The “Options” dialog will be displayed. Select the “Editor” tab
MERGEFORMAT (figure 4.7).

2. Set the “Enable syntax coloring” check box as necessary and then click “OK”.
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2 To define a template:

1. SelectEdit->Templates->Define Templates..,]selec{Templates->Define Templates...Jr
local menu, presSTRL+T or click on the define template toolbar butt i ). The dialog :
\* MERGEFORMAT figure 4.14 will be displayed.

2. Click “Add”. A dialog is displayed that asks you to enter your chosen template name.
be unique otherwise a duplicated template name message will be displayed and the te
added.

3. If you want to modify an existing template use the “Template name” drop down menu-
template you want to modify.

4. Enter the desired text into the “Template text” text area. You can copy text from anoth
and then paste it into this dialog usi@RL+V .

5. Enter the following keywords to insert special information when the template is inserte
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Menu Entry Placeholder Replaced With

Time $(TIME) Current time

Date as DMY $(DATE_DMY) Current date, in dd/mm/yy f

Date as MDY $(DATE_MDY) Current date, in mm/dd/yy f

Date as YMD $(DATE_YMD) Current date, in yy/mm/dd f

Date as Text $(DATE_TEXT) Current date in text form

Line $(LINE) First line number of template

User $(USER) Current windows user

File $(FULLFILE) Name of the file

Filename $(FILE) Name and full path of the fi

Project Name $(PROJIJNAME) Current project name

Workspace Name $(WORKSPNAME) Workspace name

Cursor position $™) Insertion cursor — Positior
in this position after templat
inserted

6. Enter the $(*) character to specify where the insertion cursor is to be placed after the t
inserted. If this is not specified then the insertion cursor will be placed after the last cha
template (as in a normal paste operation).



HEemave |

-
4 F

Figure 4.14: Define Template Dialog

4.12.2 Deleting a Template

2 To delete a template:
1. Selec{Edit->Templates->Define Templates..,]selec{Templates->Define Templates...frc
local menu, presSTRL+T or click on the define template bookmark toolbar but r §. Th
shown in figure 4.14 will be displayed.

2. Use the Template name drop down list to select the name of the template you wish to
click the “Remove” button.

3. Clicking “OK” saves the template changes and dismisses the dialog.
4.12.3 Inserting a Template

2 Toinsert a template:

1. Select a template in the toolbar, then click the insert template toolbar | T dngelec{Edit:
Templates->Insert Template...Jor selec{Templates-> Insert Template...Jfrom the local i
MERGEFORMAT The dialog is dismissed and the chosen template is added to the cu
window.

4.12.4  Brace Matching

Complicated source code can often become unwieldy, especially when blocks of C code are
each other or when complex logic statements are expressed within an ‘if’ clause. To help in s
Hitachi Embedded Workshop editor provides a match brace feature which highlights text betv

{}. )and[].

2 To find a matching brace:
1. Either highlight the open brace to match from or place the cursor before it.

2. Click the match braces toolbar buttd }), pressCTRL+B, selec{Edit->Match Braces] or s
[Match Braces] from the local menu.

To check the structure of an entire file, place the cursor at its start and then repeatedly invoke
operation. The editor will successively highlight each pair of braces in turn until there are no n



slnclude <5tdio.hn-
#include <math.h>
#include <stdlib.h>

void main{void);

void sort{long =a);

void change(long =a);

extern void srand{unsigned int};

0x00000alc void main{void)
0x00000a16 {
long a[18], min, max;
long j;
int i;
0x00000a18 srand(1);

0x00000=520 | printf( Rtk Data Input #Hi##\n");

0x00000a2c for{ i=8; i<1@; i++ )¢

0x00000aZe j = rand{};

0x00000a36 if(j < 8)¢

000000238 i=-i:

0=00000a3a a[i] = i;

0x00000244 printf("a[%d]=%1d\n",i,a[i]);
H

0x00000a62 sort(a);

0x00000a66 printf({"===x Sorting results s=x\n");

0x00000a72 for{ i=0; i<10; i++ )¢

0x00000a7 4 printf(“a[%d]=%1d\n",i,a[i]);
L

1N

Figure 4.15: Editor Columns

2 To switch off a column in all source files:

1.

2.
3.
4

Right click on the editor window.
Click the “Define Column Format...” menu item.
The “Global Editor Column States” dialog is displayed.

The “Check status” shows whether the column is enabled or not. If itis checked itis e
check box is gray this means that in some files the column is enabled and in other file

Click “OK” for the new column settings to take effect.

° To switch off a column in one source files:

1.
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Right click on the editor window, which you wish to remove a column from, and the ed
displayed.

Click the Columns menu item and a cascaded menu item appears. Each column is di
up menu. If the column is enabled it has a tick next to its name. Clicking the entry wil
the column is displayed or not.



Figure 4.16: Global Editor Column States Dialog
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Tools Administration

Regiztered components: 0OF,

Carnpanert | Yersion —
EIE Toolchaing Cance
23 System Todls Begiste:
----- @ Hitachi Mapview 1.0 T
& Hitachi H Series Librarian Interface 11 —
----- “ Hitachi Call W alker 1.0 Properti
----- [C3 Utility Phases
B2 Debugger Components Expoit.
----- ] Generic Label View ECX 1.0 —_—
----- ] Monitor platform 1.0 Search di
----- =] SHZCPU 1.0 |
1 Generic 10 Wiew ECX 1.0 Tool infarms
----- =] SRecord object reader 1.0 e
13 Futensinn Comnnnents f |rinztalle
1| | E e

[ Show all components

Current HE™ tools databaze location:
II:I: shew2hexetiwintdebug Madify.

Figure 5.1: Tools Administration Dialog (Example)

There are five standard types of component:

.

Toolchain - a set of build phases (e.g. compiler, assembler, and linker). These component
capability.

System Toot an application (.EXE) which can be launched from the “Tools” menu. They al
as extra applications, which support the toolchain (e.g. an external debugger like the Hitac
Interface (HDI) or an interactive graphical librarian).

Utility Phase- a “ready made” build phase which supports some specific build functionality
complexity of source code, count lines of source code, etc.). These components provide a
to the build that is not toolchain specific.

Debugger Component a component that supports some specific debugger functionality (e
platform, Object reader, etc).

Extension Componernt a component that provides key functionality in a certain area of the
These components cannot be unregistered when installed (e.g. The HEW builder, debugg
support).



5.2

HEW Registration Files (*.HRF)

When a HEW compatible component (i.e. toolchain, system tool or utility phase) is installed, f
installation will include a file with the extensioARF \* MERGEFORMAT (figure 5.2.i). This file,
“HEW Registration File”, describes the component to the HEW. The process of registration re
component’s .HRF file into the tools administration dialog \* MERGEFORMAT (figure 5.2.ii).

i. INSTALL ii. REGISTER
c:\
MyTool MyTool
I:I MYTOOL.HRF _I:l MYTOOL.HRF |
. - HEW
bin E bin
etc etc
help help

Figure 5.2: HRF File Location and Registration

In order to use a component with HEW it must first be registered. The “Tools Administration” ¢
MERGEFORMAT (figure 5.1) shows all currently registered components. To access it, ensure
are open and then sel¢€bols

->Administration...] . If you attempt to access tools administration when there is a workspace
administration dialog is opened but cannot be modified. When HEW is installed by default an
automatically registered.

HEW stores tool information in a tool database file. By default this is created in the HEW app
however if you are working in a network environment this directory may be set to another loce
to change the tool directory location.

2 To change the tools location:

1.

2.
3.
4
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SelecfTools->Administration...].

Click the “Modify” button for the “Current HEW tools database location” field.

Select the directory under which the new tool is located, then click “OK”.

This will switch the directory and change the tool location to the new directory. It will k
scan for any new tools that may be in this location this is achieved by using the scan c
functionality.



HEW installation was deleted or corrupted as it can recreate your tool information instantly.
2 To search for components:

1. Click the “Search Disk..."” button on the “Tools Administration” dialog \* MERGEFORN
5.1). The “Search Disk for Components” dialog will be displayed \* MERGEFORMAT (

Search Dizk for Components EE3
Select the directary in which to begin the search:
Ic:\hew Browsze... |
¥ Include subfolders Start |

Located components:

HFRF Location

Reaqizster |

£ \LipE g ndard Tocle...  5.1.0 WA T oolch :
Hitachi H&S5 HE/300 Standard Toolchain 30a0 chhewsToolck  Redisterdl |
Hitachi H Series Librarian Interface 1.0 o hhewhT oolch
Cyagnus GHNUPra 5H w382 chhewhToaolck
4R ICCHE Toolchain 1.23a o hhewhT oolch

| | i

Search Statug: 5 filefz] found

Figure 5.3: Search Disk for Components Dialog

2. Enter the directory in which you would like to search into the top field or browse to it gr
clicking the “Browse..."” button.

3. Check the “Include subfolders” check box if you would like to search the directory spec
directories below it.

4. Click the “Start” button to begin the search. During the search, the “Start” button will ct
button. Click the “Stop” button to halt the search at any time.

5. The results of the search are shown in the “Located components” list. Select a compor
“Register” to register an individual component or click “Register All” to register all locatt

6. Click “Close” to exit the dialog.



2. Navigate to the .HRF file of the component you would like to register, select it and ther

3. Adialog will be invoked which displays information regarding the selected tool. Click “F
confirm that you want to register the tool or click “Close” to abort the operation.

54 Unregistering Components

The components, which are registered with the HEW, affect the way in which it behaves. For
compatible system tool, which is registered, will be added to the tools menu when a new proje
Sometimes this may not be desirable. If so, open the “Tools Administration” dialog, select the
the “Registered components” list and then click the “Unregister” button. A dialog will be invok
you to confirm this action. Click “Yes” to confirm the action.

Note: Unregistering a component does not remove its installation from hard disk. It simply re
information, which the HEW was storing about that component (i.e. it “disconnects” it f
The action can be easily reversed at anytime by registering the tool (see above). If yot
component from the hard disk (i.e. uninstall a component) then refer to the seltiostallir
Componentslater in this chapter.
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| Information | Environment

Hitachi SuperH RISC engine Standard
Wergion : 51.0

Location:  ci‘hewhToolchains\HitachihSHAS10

ak. I Cahicel

Figure 5.4: Properties Dialog General Tab

Select the “Information” tab to view any information about the component \* MERGEFORMA
This may include copyright information, enhancements, bug fixes, user notes and so on.

Hitachi SuperH RISC engine Standard Toolchain 5.1.0 Properties B [E4

General |

Information:;
Hitachi SuperH RISC enaine Standard Toalchain Yer. 5.1.0 ﬂ

C/C++ Compiler “er. 5.1

Aszember Wer, 4.2

OptLinker  Wer. 1.1

[Linkage Editor “er, £.00) j

Figure 5.5: Properties Dialog Information Tab



R R L o R T L A L = L e L R T R T R R R,
SHC_LIB=c:\hewhT oolchainz'Hitachit SHYA1 D4bin
SHC_TMP=c:A\TEMP

Figure 5.6: Properties Dialog Environment Tab

To add a new environment variable, click the “Add...” button (the dialog shown in \* MERGEI
5.7 will be invoked). Enter the variable name into the “Variable” field, the variable’s value into
and then click “OK” to add the new variable to the “Environment” tab. Placeholder pop-up me
to ensure that the environment can be specified as flexibly as possible. For a detailed descrip
see appendix CPlaceholders

To modify an environment variable, select the variable that you want to modify from the “Envi
then click the “Modify...” button. Make the required changes to the “Variable” and “Value” fiel
click “OK” to add the modified variable to the “Environment” tab. To remove an environment v
and then click the “Remove” button.

Environment Yariable EE3

Wariable:
=
Cancel |

Ic: hdog o mptools o windows .o \emp [ 3 || Ectapi';hﬁ_ﬁs;

Walle:

Figure 5.7: Environment Variable Dialog
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Uninstall HEW Tool 7=

] ) . ) Cloze
Select the directary in which ta begin the zearch for tools: =

Browsze...

v Include subfolders Start

Located Toolz which can be uninstalled:

ki

Component | Yerzion | Installation Directony Wrinetall

| | i

Search Statuz:  1dle

7.

Figure 5.8: Uninstall HEW Tool

Enter the directory in which you would like to search into the top field or browse to it gr
clicking the “Browse...” button.

Check the “Include subfolders” check box if you would like to search the directory spec
directories below it.

Click the “Start” button to begin the search. During the search, the “Start” button will ct
button. Click the “Stop” button to halt the search at any time.

The results of the search are shown in the “Located Tools which can be uninstalled” lis
component and click “Uninstall” to uninstall a component.

Click “Exit” to exit the dialog.

A component may only be uninstalled if it is not currently registered with the HEW. If you atte
tool, which is registered, then the dialog shown in \* MERGEFORMAT figure 5.9 will be displ
case, you must return to the “Tools Administration” dialog V@ols->Administration...], unregiste
and then invoke the tool uninstaller again.



Figure 5.9: Unable to Uninstall Tool

If a tool is not registered with the HEW then the dialog shown in \* MERGEFORMAT figure 5
displayed when the “Unregister” button is clicked. This confirmation dialog displays all of the f
that will be deleted. If you are certain that these files and folders can be deleted then click the
abort the uninstall click the “No” or “Cancel” buttons.

Confirmation

The fallowing files and folders will be deleted:

c:hewh T oolchaingyHitachitSHYA1 Dhshe toolchain, bk
c:vhew' T oolchainz \HitachivSHYE1 DM zample
c:hewh T oolchaingHitachivSHYWAT Dhinclude

o vhewt ToolchainsiHitachinSHYWST0Mib

c:hewh T oolchaingHitachit5HY51 04bin

o vhewt ToolchainsiHitachinSHYWET DM Rew

c:hewh T oolchaingHitachibSHYE1 DA binhdwicry.exe
o vhewt ToolchainsiHitachinSHYWST DMbinvshic. exe
c:hewh ToolchaingHitachitSHYE1 DAbinhshcasm.exe
c:vhew' T oolchains ' HitachitSHYS10Mbinhshcem mag
c:hewh T oolchaingHitachitSHYWA1 Dhbinhshcern, off

o vhewt ToolchainsiHitachinSHYWSTMbinskicfit exe

o vhewt Toolchaing'HitachiySHYET0Mbintshogen. exe
c:vhew' T oolchains ' HitachitSHYET10Mbinhshchip. msg
c:hewh ToolchaingHitachibSHYE1 DM binhshcmd] exe
c:vhew' T oolchains ' HitachitSHYE10MBinshopep. exe

Are you sure you want to delete the above files and folders?

[ |

Cahicel |
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Figure 5.10: Confirmation Dialog



Tools Administration

Regiztered components: 0OF,

Caormpanent Wergion ﬂ c
7] Swstem Tools [
3 Utility Phases .

Eeqist
([ Debugger Components [
B 20 Estension Components Unregis
EI a F'lo|ectGenerators —_—
i i oject Generator g
Eropertis
.| F'lo|ectGenerators Custom —_—
E- a Wergioh Contral System Expoit.
- be[a] CustomVS 20 —
EI a Toolchain Support Search di
Pk . Hitachi SH Toolchain Supporter 21 —
EI a Drefinition Parser Tool infarms

------ . Customn Parzer 1.0 —_

= Uninstalle
a| | [ —

¥ Show all componernts

Current HE™ tools databaze location:
II:I: shew2hexetiwintdebug Madify.

Figure 5.11: All Components Shown

When seeking technical support, you may be asked to give details about some or all of these
s0, open the respective folder, select a component and click the “Properties” button. The proy
will be invoked behaves in the same way as discussed previously in this chapter, with the exc
no “Environment” tab.

The

HEW also has a feature, which outputs tool information regarding the registered compon

allows you to retrieve information on the entire HEW system. This information can then be se
technical support contact if you are experiencing problems with the HEW.

2 To output tool information:

1.

2.
3.
4

Click the[Tools->Administration] menu item.

Click the “Tool information...” button. A standard windows file save dialog is displayec
Choose the file location and click OK.

A file is created in the chosen location with the current registered tool setup of the HE!



execution file that can be installed. When this file is executed on the térgetiuser’s machiné, tl
generator is installed.
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Customize EE3

| Cnmmandsl Menu I Debuggerl Log I Help I

Toolbars:
E ditir ¥ Show Tooltips New. ..

(v Templates Fieset |
[w]Ciebug

[w]*ferzion Control

Tioslbar name:
Editor

ak. I Cahicel

Figure 6.1: Customize Dialog Toolbars Tab

-

< To create a new toolbar:

1. Selec{Tools->Customize...] The dialog shown in \* MERGEFORMAT figure 6.1 will be
2. Click the “New...” button. The dialog shown in \** MERGEFORMAT figure 6.2 will be di
3. Enter the name of the new toolbar into the “Toolbar name” field.

4. Click “OK” to create the new toolbar.

Mew Toolbar EE3

Taolbar narne:
IM T oolbad
Cahicel |

Figure 6.2: New Toolbar Dialog



Customize
Toolbars Commands | Menu I Debuggerl Lag I Help I

Cateqaries: —Butt

[
Gy [ {} T

Select a category, then click a button to see its description. Drag the button

to any toolbar

Degcription
Open an existing document

[ o |

Cancel
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Figure 6.3: Customize Dialog Commands Tab
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To reset a standard toolbar back to its original state:

1.
2.

Selec{Tools->Customize...] The dialog shown in \** MERGEFORMAT figure 6.1 will be
Select the standard toolbar from the “Toolbars” list and then click the “Reset” button.

To show or hide toolbar tooltips:

1.
2.

Selec{Tools->Customize...] The dialog shown in \** MERGEFORMAT figure 6.1 will be
Set the “Show Tooltips” check box as desired.

To modify the toolbar name of a toolbar created by a user:

1.
2.

Selec{Tools->Customize...] The dialog shown in \** MERGEFORMAT figure 6.1 will be

In the “Toolbars” list, select a toolbar, which has been created by a user and whose na
modify.
Modify the name of the toolbar in the “Toolbar name” filed.



available to all of your workspaces. Or whether you wish to add a workspace wide toc
wide tool:”), which is only valid for the current workspace. Once you have made the c
relevant section of the dialog.

Customize EE3
Toolbarsl Commands Menu |Debugger| Log I Help I

Application wide tools:

M arme | W ersion |

o,

Eemave

|

Workspace wide tools:

M arme | W ersion | Add..

MEdi.

|

Eemove

ak. | Cahicel |

No oM

Figure 6.4: Customize Dialog Menu Tab

. Click the “Add...” button (the dialog shown in \* MERGEFORMAT figure 6.5 will be inv
would like to add an existing system tool to the menu then select the “Select from exist
radio button, choose the tool from the drop-down list and then click “OK”. Alternatively,
like to add a tool of your own then follow the remaining steps.

Enter the name of the tool into the “Name” field.

Enter the command, excluding arguments, into the “Command” field.

Enter any arguments that you would like to pass to the command into the “Arguments”
Enter an initial directory in which you would like the tool to run, into the “Initial directory
Click “OK” to add the menu option to the “Tools” menu.



|$[WINDIF|]\E:4|:IDrer.e:<e | 3 | Browse. . |

Argunents :

! i3

Initial directony ;

[sTEMPDIR] |L| Browse... |

™ Select from existing system tools:

IHitachi M apwiew [wersion 1.0] j

Figure 6.5: Add Tool Dialog

New menu options are added to the bottom of the list (i.e. bottom of the tools menu) by defau
menu options in the “Tools” menu can also be modified.

2 To modify a menu option:
1. Selec{Tools->Customize...] The dialog shown in \* MERGEFORMAT \* MERGEFOR
6.1 will be displayed. Select the “Menu” tab (see figure 6.4).
\* MERGEFORMAT \* MERGEFORMAT 2. Select the menu option that you would like
then click the “Modify...” button.
3. Make the desired changes on the “Modify Tool” dialog \* MERGEFORMAT (figure 6.6)
“OK”.

ModiipT ool E E
= Cahicel |

Command ;

|$[WINDIF|]\E:4|:IDrer.e:<e | 3 | Browse. . |
Argunents :

| M|

Initial directary :

[$(TEMPDIR) Ll A |

Figure 6.6: Modify Tool Dialog

2 To remove a menu option:
1. Selec{Tools->Customize...] The dialog shown in \* MERGEFORMAT figure 6.1 will be
Select the “Menu” tab (see \* MERGEFORMAT figure 6.4).
2. Select the menu option that you would like to remove and then click the “Remove” butt
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Select the “Help” tab (see \* MERGEFORMAT figure 6.7).

4.

Customize

Toolbars | Commands | Menu | Debugger | Lo Help |

Help files:
Degcription | File Name Add.

HEmove |

| | H

Default help file:

INnne j

QK. I Cancel

Figure 6.7: Customize Dialog Help Tab

Click the “Add...” button. The “Add Help File” dialog will be displayed \* MERGEFORN

6.8).
3. Enter a description of the help file into the “Title” field.
4. Enter the full path of the help file into the “Path” field (or browse to it graphically by clicl

“Browse...” button).
5. Click “OK” to define the new help file.

Add Help File 7| x|
Title:
= Ok,
IF'rogramming inAMNSIC 4'
Cancel |

Path:

Ic:'\fileskhelp'\ansi.hlp Browsze. I

Figure 6.8: Add Help File Dialog
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Options

Buld | Edter ‘Workspace | Confimation |

" Open last workspace at stat-up

¥ Eestore files on opening workspace
™ Display workspace information dislog on opening workspace
[ Save workspace befare executing any toals

[™ Prompt before saving workspace

Ciefault directomy for new workzpaces;

Crihew? Browse. . |

ak. I Cahicel

Figure 6.9: Options Dialog Workspace Tab

The following sections explain the options available on this tab.

6.4.1 Open last workspace at start-up

Set this check box if you would like the Hitachi Embedded Workshop to automatically open th
you opened when it is launched.

6.4.2 Restore the files on opening workspace

When you close a workspace, the HEW stores, which files were open. When you open a worl
can restore (i.e. open) the same files so that you can continue your session in exactly the sar
left it. If you would like the files associated with a workspace to be opened when you open a v
this check box.



<. CliCK the rignt mouse bution 10 INVOKe the pop-up menu and then Select the "Froperties
dialog shown in figure 6.10 will be displayed.

3. Enter the description into the “Information” field.

4. Check the “Show workspace information on workspace open” check box if you want a
properties dialog to be launched on opening a workspace. This check box has the sam
“Display workspace information dialog on opening workspace” on the “Workspace” tak

dialog.
5. Click “OK” to save the description on the “Information” dialog. Click the “Cancel” buttor
description.
Workspace Properties EE3
M arme: demo
Lacation: C:hew2projectyr8hdematdemo hwes
Last madified:  16:0858, Thursday, August 16, 2001 =tz |
P family: SuperH RISC engine
Tool chain: Hitachi SuperH Standard
Information:;
Mo workspace information available ;I

¥ Show workspace information on waorkspace open

Figure 6.10: Workspace Properties Dialog

When a workspace is opened, the Hitachi Embedded Workshop can display this information
to determine whether the workspace is the desired workspace. To display this information on
workspace, set the “Display workspace information dialog on opening workspace” check box.

6.4.4 Save workspace before executing any tools

To force the Hitachi Embedded Workshop into saving the current workspace before executing
(i.e. build, build all or build file operations) or version control commands set the “Save worksp
executing any phases” check box.

6.4.5 Prompt before saving workspace

In addition to the above check box, set this to prompt before saving.
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Checking this option will force the Hitachi Embedded Workshop into displaying a prompt befo
saved to disk.



« Double clicking on an entry in the “Find in Files” tab of the “Output” window.
« Selecting thdOpen <file>] option from the “Workspace” windows pop-up menu.
» Clicking the “Launch Editor” toolbar button.

2 To specify an external editor:
1. Selec{Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tak

MERGEFORMAT (figure 6.11).

Options

Build  Editor |Workspace| Confirmationl

— Spacing;
i

¥ Enable auto indentation

Tab size: I 4

— General:
¥ Save files before executing any toals

™ Prompt befare saving files

™ Show files in notebook

¥ Enable spntax coloring

— External editar:

™ Use gxtemal editor:

flEdifi. |

[ o |

Cancel
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Figure 6.11: Options Dialog Editor Tab




Arguments to open file: Cancel |
i3

|$[FULLFILE]

Arguments to open file at Jine:

|$[FULLFILE] |L|

Figure 6.12: External Editor Dialog

3. Enter the path of the executable (without any arguments) into the “Command” field.

4. Enter the arguments required to open a file into the “Arguments to open file” field. Use
placeholder to represent the path of the file to be opened.

5. Enter the arguments required to open a file at a specific line into the “Arguments to ope
field. Use the $(FULLFILE) placeholder to represent the path of the file to be opened a
placeholder to represent the line number at which the cursor should be initially position

6. Click “OK” to define the editor.
Note: When using an external editor be aware of the following issues:

« Each time you invoke the external editor, in whichever way, a separate instance of the edi
launched.

* You must save your own files before you perform a build file, build or build all operation.
6.6 Customizing File Save

The Hitachi Embedded Workshop allows you to customize file save on the “Editor” tab of the
MERGEFORMAT “Options” dialog (figure 6.11). To open the tab, sdEmbls->Options...] and cl
“Editor” tab.

The following sections explain the options related to file save.

6.6.1 Save files before executing any tools

To force the Hitachi Embedded Workshop into saving edited files before executing any build |
build all or build file operations) or version control commands, set the “Save files before exect
check box.

6.6.2 Prompt before saving files

In addition to the above check box, set this to prompt before saving.



the “Debugger” tab.

Customize EE3
Toolbarsl Cnmmandsl Menu  Debugger |Lng I Help I

¥ Use external debugger

HO location [W4.0 or greater):

IEZ\HEW'\HD|5'\S|M'\SH'\Hdi.EHE [ 3 | Browse. . |

Seszsion file:
|$[I:EINFIGDIFH]'\$[F'FEEIJECTNAME].hds Ll Browse... |

Cownload module;

I$[I:EINFIGDIFH]'\$[F'FHEIJECTNAME].ahs{ Ll Browse... |

ak. I Cahicel

Figure 6.13: Customize Dialog Debugger Tab

To use an external debugger, check the “Use external debugger” checkbox and specify the it
below. There are three items of information, which need to be specified. Firstly, the location o
executable must be specified. This must be version 4.0 or greater otherwise the behavior is n
second item of data is the session file. This tells HDI which session to load when it is launche
location of the download module is required. This allows the HEW to automatically switch to
download module changes after a build. Click the “Launch External Debugger” toolbar buttor
with the specified session file.

After a build, if the download module has been updated, the HEW will switch back to HDI to e
debugging. Whilst using HDI, double clicking in any source window will switch back to the HE
source file open at the line which was double clicked.
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your own custom placeholder definition and decide upon its directory value. Once defined thi
becomes available throughout the rest of the HEW system.

The placeholders can be defined on an application wide level so the placeholders are availab
and projects that use the HEW. The other method of defining the placeholders is using the w
custom placeholders this means the placeholders can only be used in the current workspace
available when you have a workspace open.

Customize EHE
Toolbarsl Eommandsl Menu  Placsholders | Debuggerl Log I Help I

Application wide custom placeholders:

Placehalder | Directary | |

T adifi..

Eemoye

Workspace wide custom placeholders:

Flaceholder | Directory |

i difi..

Eemoye

Lt 1L

()8 | Cancel |

Figure 6.14: Customize Dialog Placeholder Tab

2 To add a custom placeholder:

1. SelecfTools->Customize...] The dialog shown in figure 6.1 will be displayed. Select tt
“Placeholders” tab (figure 6.14).

2. Choose whether you need to use an “Application wide custom placeholder” or “Works|
placeholder”. Click “Add” on the adjacent button to the list you require.

3. The dialog, add “New Custom Placeholder” dialog is displayed. (figure 6.15)
In the fields provided choose a suitable name for the placeholder and a description of
placeholder means.

5. Then choose a directory, which relates to this placeholder. It is possible to use placel
already defined in this field such as $(PROJDIR).



Figure 6.14: New Custom Placeholder Dialog
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\* MERGEFORMAT Figure 7.1 illustrates a typical project where a version control system is
shows three users who all use the same-shared network drive to exchange source code. The
system provides access and updates to the source files.

NETWORK

Figure 7.1: Version Control



Administration. . vlﬂl T J

[Ehatae o cha Yersan.,

n Cantral Select...
Customize... [EomfiauTe..,
Options... [ Ead RS

Yol [ il
)1 Canmeh Exterma Mebuggen.. [% _emolve fiels]
= NEAR =]
Format Wiews. .. # [Ehenk [t EleE]

= ChecklhFilefs)

(&) Stafus of Filels]

Figure 7.2: Version Control Sub-Menu

2 To select a version control system:

1.

Selec{Version Control->Select...] The dialog shown in \** MERGEFORMAT figure 7.3
displayed. This dialog lists all of the supported version control systems.

Select the desired version control system from the “Version control systems” list and cl
button. The “Current version control system” is changed to reflect the new selection.
Click the “OK” button to confirm the selection.

Select Yersion Control System

Wersioh control systems: Ok
Custom YLS

Cancel

dall

Select

Current version contral spstem:

Mare

108

Figure 7.3: Select Version Control System Dialog
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The custom version control system allows you to invoke a version control command either by
option from thgTools-> Version Control] sub-menu or by clicking a version control toolbar but
either of these actions are performed, the associated commands are executed and the outpu
“Version Control” tab of the “Output” window.

2 To execute a version control menu option or toolbar button:

1. Select whichever items you would like to apply the version control command to from th
window. This may include a workspace, project(s), folder(s) and file(s). When the comr
all of the files will be extracted from the selected items and passed, in turn, to the versi
command. For example, if you select the workspace icon then all of the files in all of the
passed, in turn, to the version control command. This will include any system files. Fo
select the project item then

2. Select the required menu option from fReols->Version Control] sub-menu or click the d
version control toolbar button.

The custom version control support allows you the most flexibility in specifying how a version
to be used. To configure it, sel§¢ersion Control->Configure...]. The “Version Control Setup” d
displayed \* MERGEFORMAT (figure 8.1).



Figure 8.1: Version Control Setup Dialog Commands Tab
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Select..

Configure...
[itn 2dd Filets)
@: Remove Filals)

System

& Get Filals) Drefined
& Check Out Filets) Opticn
B Check In Filels)

Status of Filels)

. . User
History of Filalzs) Diefined
Undo Check out of Filels) Optien

Figure 8.2: Version Control Sub-Menu

8.1.1 System Menu Options and Toolbar Buttons

In order to invoke commands from the toolbar or the system defined optiond bbdhe>Version C
sub-menu, you must first define the associated commands that should be executed when the
names of the options and their intended action are listed in table 8.1.

Table 8.1: System Menu Option

Option Description

Add File(s) Add selected file(s) to version control system.

Remove File(s) Remove selected file(s) from version control system.

Get File(s) Get a read only local copy of the selected file(s) from version control system.

Check In File(s) Put back, i.e. update, the selected file(s) in version control system with the
local copy.

Check Out File(s)  Get a writable local copy of the selected file(s) from version control system.
Status of File(s) View the status of the selected file(s).

2 To modify a system menu / toolbar option:
1. Selec{Version Control->Configure...]. The dialog shown in \* MERGEFORMAT figure
displayed.
2. Select the option to be modified from the “System menu options and toolbar buttons” li
the “Modify...” button. The dialog shown in \* MERGEFORMAT figure 8.3 will be displ:
figure shows a dialog when “Add File(s)” has been selected for example.

3. Commands are added via the “Add..."” button. See the secbefining Version Control Co
later in this chapter for further information.

4. Close the “Define Command for “<command>"" dialog by clicking “OK".
5. Close the “Version Control Setup” dialog by clicking “OK”.



Figure 8.3: Modify System Menu Option (Example)
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. Click the “Add..” button. The dialog shown in \* MERGEFORMAT figure 8.4 will be dis|
. Enter the name of the menu option into the “Option” field.

4. Commands are added to the menu option via the “Add...” button. See the sé&mfomng Vi

Control Commands later in this chapter for further information.
. Close the “Add Menu Option” dialog by clicking “OK".
. Close the “Version Control Setup” dialog by clicking “OK”.

Add Menu Option

Diption ;
IMprlion

Cancel
LCorrmands:

Tt
HEemave
I EyE

al iz e

R

Figure 8.4: Add Menu Option Dialog
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displayed.
Select the menu option to be modified from the “User menu options” list and then click
button beside the list. The dialog shown in \* MERGEFORMAT figure 8.4 will be displa
of the dialog is “Modify Menu Option”.)
3. Modify the commands as necessary and then click “OK”.
4. Close the “Version Control Setup” dialog by clicking “OK”.
2 To change the ordering of version control menu options:
1. Selec{Version Control->Configure...]. The dialog shown in \* MERGEFORMAT figure
displayed.
2. Select the menu option to be moved and then click the “Move up” and “Move down” bu
necessary.
3. Close the “Version Control Setup” dialog by clicking “OK”.

N
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. Ok
Wersion control executable :

IVZ'\VSS'\W|N32\SS.EHE Browse... |
= Cancel

Argunents :
IHistnr_l,l $VCDIR)/$FILENAME) Y $USERMNAME). $(FASS ﬂ

i s

Initial directary :

[$iFILEDIF) ﬂ H— |

— Executable return code

* Retun code of executable is not meaningful

" Command has failed if the returm code is IN.;.t Equal To j ID

Figure 8.5: Add/Modify Command Dialog

2 To define a command:
1. Enter the full path of the command into the “Version control executable” field or browse
by clicking the “Browse..."” button.
2. Enter the arguments for the command into the “Arguments” field.

3. Enter the initial directory in which you would like to run the executable from into the “In
field or browse to it graphically by clicking the “Browse...” button. In most cases this sh
“$(FILEDIR)” placeholder, i.e. execute the command from the same directory as the file

4. Set the “Executable return code” options as described in the following section.
5. Click “OK” to define the new command.

8.2.1 Executable return code

If the return code of the command(s) can be used to indicate a failure then you should select |
failed if the return code is” option and set the two fields to the right as required.

If the “Command has failed if the return code is” option is selected then the HEW will check tf
each command to determine whether a failure occurred. If so, no further commands will be e
other processes which would follow the commands (e.g. build) will not be executed.

If the “Return code of tool is not meaningful” option is selected then the HEW will not check tt
each. Consequently, all commands will execute regardless.



found in \* MERGEFORMAT table 8'.2, Arguments Field Placeholders \* MERGEFORMAT .

User login name

User login passward
“ersion contral directary
Cramment

File path + name
Filenams

File lzaf

File extension

File directory
Configuration directary
Project directary
Workspace directary
Temp directary
Cammand directary
Windows directory
Windows system directory
Workspace name

Project nams

Configuration name

Figure 8.6: Arguments Field Placeholder Pop-up Menu
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Filename

Filename (including extension) of file involved

File leaf

Filename (excluding extension) of file involved

File extension

Extension of file involved in operation

File directory
Configuration directory
Project directory
Workspace directory

Directory of file involved in operation
Current configuration directory
Current project directory

Current workspace directory

Temp directory

Temporary directory

Command directory

Version control executable directory

Windows directory
Windows system directory
Workspace name

Project name

Directory where Windows® is installed
Directory where Windows® system files exist
Current workspace name

Current project name

Configuration name

Current configuration name

8.3.1 Specifying File Locations

When referring to a file’s location, be sure to use a placeholder, otherwise the command will ¢
hardwired file. For example, let's imagine that a version control executable has been selectec
command to obtain a read only copy of a file. The “Arguments” field could be specified as:

-GET “c:\vcfiles\project\imain.c”

However, when executed, this command can only ever get the file MAIN.C. To resolve this pr
a system of placeholders and directory mappings. The latter tell the HEW which “working” dir
where source files are being worked on) map to which “controlled” directories (i.e. where the :
stored in the version control system). Mappings between these two directory systems can be
“Projects” tab of the "Version Control Setup” dialog \* MERGEFORMAT (figure 8.7).



Source Directary | Wersion Contral Directory Add. .
o hwwork happlicationhproject] s hwohawhapphprojectl

o hwwork happlicationherc whwchaowhapphan FAadiin,
c:wworkhzhared whwohawhshared Ll
HEmove |
KN i
Environment :
Add...
el it

HEmayeE

{

Ok I Cancel Expaort... Impaort..

Figure 8.7: Version Control Setup Dialog Projects Tab

2 To define a new mapping:

1. Selec{Version Control->Configure...]. The dialog shown in \* MERGEFORMAT figure
displayed. Select the “Projects” tab, and the dialog shown in \* MERGEFORMAT figur
displayed.

2. Click the “Add..."” button that is next to the “Version control directory mappings” list. Th
in \* MERGEFORMAT figure 8.8 will be displayed.

3. Enter the source (i.e. “working”) directory into the “Source directory” field or browse to |
clicking the “Browse...” button.

4. Enter the version control directory (i.e. “controlled”) directory into the “Version control d

Yerzion Control Directory Mapping E E

Source directary : Ok
Ic:'\work'\shared ﬂ Browse... I Cancel

Yerzion control directon ©

il

I:-:Z wechawhshared

Figure 8.8: Version Control Directory Mapping Dialog
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3. Make the necessary changes to the two directories and then click “OK” to confirm the ¢
2 To remove an existing mapping:

1. Selec{Version Control->Configure...]. The dialog shown in \* MERGEFORMAT figure
displayed. Select the “Projects” tab, the dialog shown in \** MERGEFORMAT figure 8.7
displayed.

2. Select the mapping to be removed from the “Version control directory mappings” list ar
“Remove” button.

Once the mappings have been defined you can use the “Version control directory” placeholde
represent the directory in which the project file is stored. Consider the scenario shown in \* M
figure 8.9. Here are three directories, which are mapped from a shared version control drive (
where the development is being done (C:\).

LOCAL - C:\ Mapped To NETWORK - X:\

\J_:Z

C:\work\application\projectl X:\ve\sw\app\projectl

i

iy

-
i

C:\work\application\src X:\ve\sw\app\src

\Jf:

C:\work\shared

o

X:\vc\swishared

Figure 8.9: Example Mappings

Now let’s imagine that a version control executable has been selected which uses a —GET co
read only copy of a file. In order to get all of the files in a project we need to use the following

-GET “$(VCDIR)\$(FILENAME)”

When the HEW executes the command for a given project file, it will replace $(VCDIR) for the
version control directory in the file mapping.

For example, suppose FILEL.C is located at:
c:\work\application\project1\filel.c
If the get command is applied to FILEL.C then:

(1) X:\vc\swAapp\projectl is substituted for $(VCDIR) as this is the version control directory m
c:\work\application\project1.
(2) FILE1.C is substituted for $(FILENAME).
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\j
Command: X:\vc\sw\app\projectl \ filel.c

Figure 8.10: Example of Substitution

8.3.2 Specifying Environment

Select the “Projects” tab of the “Version Control Setup” dialog to view the current settings \*
MERGEFORMAT (figure 8.7).

To add a new environment variable click the “Add...” button beside the “Environment” list (the
Figure will be invoked). Enter the variable name into the “Variable” field, the variable’s value
field and then click “OK” to add the new variable to the “Environment” list.

Environment ¥ariable
Wariable :
f
Walue

> | Placeholder
I | PopUR MEny

IH
x

0

Cahicel

Figure 8.11: Environment Variable Dialog

To modify an environment variable, select the variable that you want to modify from the “Envi
then click the “Modify...” button beside it. Make the required changes to the “Variable” and “V
then click “OK” to add the modified variable back to the list. To remove an environment variak
variable that you want to remove from the “Environment” list and then click the “Remove” butt
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Figure 8.12: Please Enter Comment Dialog

You may specify a comment for each file or, if you would like to specify the same comment fo
the “Apply comment to all files” check box before clicking “OK”.



Yerzion Control Setup

Figure 8.13: Version Control Setup Dialog General Tab
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4. Re-type your password again into the “Confirm password by retyping it below” field.
5. Click “OK” to set the new user name and password. If there is any inconsistency betwe
versions of the password which you entered then you will be requested to type your pa

Log in

Uzer name : oK I
IJHAHK Cancel |

Pazsword

Ixxxxxxx

Confirm password by retyping it belov

Ixxxxxx

Figure 8.14: Log in Dialog



If this check box is set then, before any version control commands are executed, a dialog is d
MERGEFORMAT (figure 8.15) which lists all of the files involved in the operation. Files may k
clearing the associated check box. Clicking “OK” will apply the command to each of the selec
“Cancel” will abort the operation.

History EHE

Files :

widemo.c  [chhewhdemot.demo]

[w] sbrk. o [=:Shewhdemohdemo] Cancel |

[w]wecttbl zre [ohhewhdemot.demo]

N 2

Figure 8.15: Command Prompt Dialog (Example)

8.4.2 Run in DOS Window

By default, the output of the version control commands is redirected to the “Version Control” t
window. If you would rather run each command in a separate DOS window then set this chec

8.4.3 Use forward slash '/’ as version control directory delimiter

By default, when the HEW substitutes the placeholder $(VCDIR) it uses the backward slash ¢
divide directories. However, if the version control system you are using uses a forward slash
Visual SourceSafe) to divide directories then set the “Use forward slash '/’ as version control
delimiter”.

8.5 Importing and Exporting a Set-up

Each workspace can have a different version control set-up. The HEW allows you to store the
settings independently so that you can import them into other workspaces. This greatly reduc
time it takes to configure the same version control settings across several workspaces.

2 To export a version control set-up:
1. Selec{Version Control->Configure...]. The dialog shown in \* MERGEFORMAT figure
displayed.
2. Click the “Export...” button. A standard file save dialog will be displayed. Browse to the
which you would like to save the configuration.
3. Enter the name of the file and then click “OK”.
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9.1

Attaching Visual SourceSafe to a Workspace

The following sections describe how you can associate Visual SourceSafe with your current v

9.1.1

Selecting Visual SourceSafe

First, you need to select Visual SourceSafe as the version control system.

2 To use Visual SourceSafe 5.0 or 6.0:

1.

Selec{Tools->Version Control->Select...] The “Select Version Control System” dialog v
displayed (figure 7.3) which lists all of the supported version control systems.

Select the “Visual SourceSafe 5.0/6.0” entry from the Version Control Systems list and
button.

Click “OK” to confirm the selection. The SourceSafe Login dialog is displayed \* MERC
(figure 9.1).

4. Enter your Visual SourceSafe login into “Username” and password into “Password”.

9.

Enter into Database path the full path to the Visual SourceSafe database (i.e. SRCSAF
you would like to add this project.

Click “OK”. The “Create SourceSafe Project” dialog is invoked \* MERGEFORMAT (fic
The “Project name” field displays the name of the project (i.e. folder) to be created in ti
necessary you can change this name to another.

The tree underneath the “Project name” field shows the structure of the database spec
Select the folder into which you would like to create the folder specified in the “Project |
Click “OK”.

10. HEW will require you to repeat steps 7-9 for as many projects as are present in the cul

SourceSafe Login EHE3

Usemame: I
Pazzword: I ﬂl

Database path: I Browse. . |

Figure 9.1: SourceSafe Login Dialog
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Figure 9.2: Create SourceSafe Project

The HEW has now created the necessary projects within Visual SourceSafe and sets-up the
toolbar and menu for immediate access. However, although the Visual SourceSafe projects tl
been created, no files have been added to them.

9.1.2 Adding files to Visual SourceSafe

The previous section has only established the mappings between the project directory on you
working directory) and the project directory in Visual SourceSafe (i.e. the controlled directory)
project directory (and any subdirectories) on your hard disk may contain many source files wt
its mapped to in Visual SourceSafe will be initially empty.

Firstly, you must select Visual SourceSafe as the version control system.

-

< To add a file or files to Visual SourceSafe:

1. Select the file(s), which you would like to add to Visual SourceSafe. You may also sele
project folder, a workspace folder or combination thereof. When selecting the project c
folder then the system files will be added to the selected file list. For example, selectin
will also add the project file to the file list. If the project file is then checked out and the
than when it was last loaded you will be asked whether you want to reload the project.

2. Click the Add Files toolbar buttol @:‘) or select th¢Tools->Version Control->Add Files]
option.

When you add files to Visual SourceSafe the local versions in your working directory will becc
check that the add files operation was carried out as you expected, or to quickly review the st
files in a project:

1. Select the poject folder whose files you want to check.
2. Click the Status of Files toolbar buttc @ ) or select thg¢Tools->Version Control->Status
menu option.

3. The status of each file will be displayed in the “Version Control” tab of the “Output” wir
information shown includes whether the file is added to the project, if the file is checke
checked out, who did so.
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« Check in a previously checked out file or files (i.e. update Visual SourceSafe with the edit:
« Undo a previously check out operation on a file or files (i.e. cancel any edits made)*

* View the status of a file

« View the history of a file*

*These commands can only be accessed vifltas->Version Control] sub-menu whereas all o
commands can be accessed from both the toolbar and menu.

9.2.1 Removing a File from Version Control

Although files appear in your HEW project (in the “Projects” tab of the “Workspace” window, \
SourceSafe is not necessarily controlling them.

2 To remove a file or files from Visual SourceSafe:
1. Select the file(s), which you would like to remove from Visual SourceSafe. You may al
folder, project folder, a workspace folder or combination thereof.

2. Click the Remove Files toolbar buttc [ ) or select th§Tools->Version Control->Remov
menu option.

9.2.2 Getting a Read Only Copy of a File from Version Control

Visual SourceSafe protects your source files and ensures that only one user can have a writa
controlled file at any one time. However, it is possible for any user to obtain a read only copy

2 To get a read only copy of a file or files from Visual SourceSafe:
1. Select the file(s), which you would like to get from Visual SourceSafe. You may also se
project folder, a workspace folder or combination thereof.

2. Click the Get Files toolbar butto| % ) or select th¢Tools->Version Control->Get Files]m
option.

9.2.3 Checking Out a Writable Copy of a File from Version Control

Visual SourceSafe protects your source files and ensures that only one user can have a writa
controlled file at any one time. The check out operation takes a writable copy of the file from \
and places it on your local drive. This can only be done if another user does not already chec
in question.

2 To check out a writable copy of a file or files from Visual SourceSafe:
1. Select the file(s), which you would like to check out from Visual SourceSafe. You may
folder, project folder, a workspace folder or combination thereof.

2. Click the Check Out Files toolbar buttc & ) or select th¢Tools->Version Control->Checl
Files] menu option.
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file folder, project folder, a workspace folder or combination thereof.

2. Click the Check In Files toolbar butt &4 ) or select th¢Tools->Version Control->Check
option.

9.25 Undoing a Check Out Operation

Visual SourceSafe protects your source files and ensures that only one user can have a writa
controlled file at any one time. The check out operation takes a writable copy of the file from \
and places it on your local drive. Once a file is checked out it is edited and then checked bacl
can be made available to other users. However, if the check out operation was carried out by
is no longer required, then the operation can be undone.

2 To undo a check out of a file or files from Visual SourceSafe:
1. Select the file(s) upon which you would like to undo a previous check out operation. Yo
a file folder, project folder, a workspace folder or combination thereof.
2. Select thgTools->Version Control->Undo Check Out]menu option.

9.2.6 Viewing the Status of a File

Although files appear in your HEW project (in the Projects tab of the Workspace window), Vis
not necessarily controlling them. Of those files, which are being controlled by Visual SourceS
checked in and others will be checked out (i.e. being edited by a user). The status command
status of a file or file(s).

2 To view the status of a file or files in Visual SourceSafe:
1. Select the file(s) whose status you would like to view. You may also select a file folder,
workspace folder or combination thereof.

2. Click the Status of Files toolbar buttc @ ) or select th¢Tools->Version Control->Status ¢
menu option.

9.2.7 Viewing the History of a File

Visual SourceSafe controls the edits to the files in its projects and allows you to view the com
these edits right back to the time that the file was first added to the project.

2 To view the history of a file or files in Visual SourceSafe:
1. Select the file(s) whose history you would like to view. You may also select a file folder
workspace folder or combination thereof.

2. Select théTools->Version Control->Show History] menu option.
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check box or clear it if you would rather display the output in the “Version Control” tab of the *
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0 Common display and operability

Supported host interfaces

The PCl interface, PC card (PCMCIA) interface, USB interface, or LAN interface can be u:
to the host computer.

Realtime emulation

Realtime emulation of the user system is enabled at the maximum operating frequency of
Excellent operability

Using the HEW enables user program debugging using a pointing device such as a mous
enables high-speed downloading of load module files.

Various debugging functions

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

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



1. Check all components against the component list after unpacking the emulator.
Never place heavy objects on the casing.
3. Do not place the emulator in places where:

* The temperature becomes high such as in direct sunlight or near a heater. For details
Environmental Conditions.

* The temperature or humidity changes greatly.

¢ Thereis alot of dust.

* Thereis alot of vibration. For details, refer to section 1.3, Environmental Conditions.
Protect the emulator from excessive impacts and stresses.

Only supply the specified voltage and power-supply frequency.

When moving the emulator, take care not to vibrate or damage it.

After connecting the cable, check that it is connected correctly. For details, refer to sectio
before Use. Supply power to the connected equipment after connecting all cables. For the
procedures, refer to section 2.7, System Check. Cables must not be connected or disconi
power is on.

N o oM
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Table 1.1 Environmental Conditions

Item Specifications

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

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

Transportation: 14.7 m/s” max.

Ambient gases  No corrosive gases may be present

1.4 Emulator External Dimensions and Mass

Table 1.2 Emulator External Dimensions and Mass

Item Specifications

Dimensions 219 x 170 x 54 mm
Mass 1,000 g
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READ the reference sections shaded in figure 2.1 before using the
emulator product. Incorrect operation will damage the user system and
the emulator product. The USER PROGRAM will be LOST.

Reference

Unpack the emulator Component list
I

Check the components against
the component list

Setup

Section 3
Set up the emulator

- Insert the optional board
- Install the HEW
- Connect the interface cable

Turn on the user system Section 4
(Only when the user system is connected)

Turn on the emulator Activation
1

Start the HEW

Figure 2.1 Emulator Preparation Flowchart

2.2 Installing Emulator’s Software

To install the HDI, refer to the Setup Guide for the E6000 Emulator supplied together with the



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

Figure 2.2 gives details of the connectors provided on the emulator.

E6000 < PC interface cable

connector
User system P\\/\

interface connector

1<— Power connector

e .
External probe ——> <= Power switch
connector — —
Screw Screw

Figure 2.2 E6000 Emulator Connectors

23.1 Example of Connecting the User System Interface Cable Head to the User System

Screw (x 4)

1
1
1
1
| ] User system interface
1 | cable head

1

Figure 2.3 Example of Connecting User System Interface Cable Head to User Sys

« Ensure that all power is off to the emulator and the user system.
« Insert the cable head into the socket on the user system.

Note: Depending upon the package, it may be possible to orientate this cable head in any p
socket, so care should be taken to correctly identify pin 1 on the emulator and socket \
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Figure 2.4 Sequence of Screw Tightening

Note: Be careful not to over-tighten the screws as this may result in contact failure on the us
damage the cable head. Where provided, use the ‘solder lugs’ on the QFP socket to p
strength to the emulator/user system connection.

232 Plugging the User System Interface Cable Body into the Emulator

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

User system interface cable body

User system interface cable head

E e N8 = —
\ == Emulator

User system interface cable

Figure 2.5 Plugging User System Interface Cable Body to Emulator

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

Plug the cable body into the cable head on the user system.



Figure 2.6 shows the polarity of the power-supply plug.

5V (outside)

GND (inside)

Figure 2.6 Polarity of Power Supply Plug

243 Power Supply Monitor Circuit

The emulator incorporates a power supply monitor circuit which only lights the red LED when
than 4.75 V is supplied. If this LED is not illuminated, you should check the emulator voltage |
voltage less than 4.75 V could indicate that enough current cannot be supplied to the emulatc

Note: Use the provided AC adapter for the emulator.

2.5 SIMM Memory Module

E6000 emulator’s optional SIMM memory modules are available which provide emulation me
code without needing a user system. The optional SIMM memory modules are available in di
size, but all are partitioned into four equal banks. These banks can be relocated on page bou
the user area. Note that, however, some products do not support the SIMM memory module.

251 Optional SIMM Memory Module Configuration

The configuration of the optional SIMM memory module is controlled by the mapping RAM. O
[Memory] sheet of the [System Status] window allows you to check which optional SIMM mer
any, is installed and also allows the four banks to be relocated to the required addresses fron
Mapping] dialog box.
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Vref.
All ports have pull-up resistors except for analog port.

All'V . pins on the cable head assembly are connected together (with the exception qQf thie)A%
then monitored by the emulator to detect powered user system presence.

2.6.2 User System Interface Circuits

The interface circuit between the MCU in the emulator and the user system has a signal dela
to the user system interface cable and it includes pull-up resistors. Therefore, high-impedanc
pulled up to the high level. When connecting the emulator to a user system, adjust the user s
for propagation delays.

The following diagrams show the equivalent circuit examples of the interface signals. The int
depend on the MCU type. For details, refer to section 7, Hardware Specifications Specific to

2.6.3 Clock Oscillator

The oscillator circuit has been implemented on the user system interface cable head. For de
circuit, refer to the user's manual for each user system interface cable.

2.6.4 External Probe 1 (EXT1)/Trigger Output

An 8-pin connector, marked EXT1 (on the right under the user system interface cable connec
emulator case accommodates four external probe inputs and two trigger outputs. The pin ass
connector is shown in figure 2.7.

1 | |
GND| GND |
Tuvee Tsv

|
I
4

OO0O0O0O0OO0O | exm
[
1]

Probe Trigger output

Figure 2.7 External Probe Connector 1



Figure 2.8 Interface Circuit for External Probe 1

The trigger output is controlled by event channel 8 and is an active low signal. The trigger out
either T5V (within the range from 2.5 V to 5 V; does not depend on the uskvel) or TUV,. (the
level).

The trigger output is an active low signal which is output during 1 bus cycle when a condition
channel 8 is satisfied.

2.6.5 External Probe 2 (EXT2)/Trigger Output

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

OOOOOCGD EXT2
[ 5
1]

Trigger output

Figure 2.9 External Probe 2 Connector

The trigger output is an active high signal which is output during the read or write cycles wher
(1 to 4) of the bus monitor function is satisfied. The trigger output is available as_usmrel. Note
however, some products do not support the external probe 2 (EXT2).
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A voltage follower circuit is implemented on the emulator which allows the user system voltag
user system to be monitored. This monitored voltage level is automatically supplied to the log
and is derived from the emulator power supply unit. This means that no power is taken from t
board.

If no user system interface cable is connected to the emulator, the emulator will operate at a
and all clock frequencies will be available to the user. If the user system interface cable is att:
will match the voltage supplied to the user target in all cases; i.e. even when thg iseeMw the
voltage for the MCU. You must be careful not to select an invalid clock frequency. When the ¢
connected to the user system and the user system is turned off, the voltage follower circuit ot
0 V. In this case, the emulator will not operate correctly.

You can set a userthreshold in the range Vcc max. — 0 V by using the emulator configuratio
the user . drops below this threshold, the [User System Voltage] in the [Platform] sheet of th
window will displayDown, otherwiseOKis displayed.

33V e e e oo

threshold

User Vcc level

T N ML i BAAA! oo

Down - - - - - - -
3.3V
E6000
Vcc level
oV

The user system interface
cable is not connected.

Figure 2.10 Voltage Level Monitoring (Example for Vcc = 3.3 V)
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2. Connect the user system interface cable to the connector of the emulator.
3. Turn on the emulator.
4. Activate the HEW from the [Programs] in the [Start] menu (figure 2.11).
Arcessoties 4
E Internet Explorer
@ Startup 3
@ s iz Adrministrative Toals 4
r Hitachi Embedded
En Programs d (= startup ¥ % Hitachi Embedded Workshop 2 Help
@ EmaumElE » -@ Hitachi Embedded Warkshop 2 Read 1
€3 Hitachi Emb
% Settings 4
@ Search 4
@ e
Bun...
§ Shut Down,..,
IECEED

Figure 2.11 [Start] Menu

Note: If ‘LAN Driver’ is not selected at installation, [Tools] is not displayed.
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. [dpen arecent projech workspace: SdrmiflEraton. .. |
é | -

g " Browse to another project workspace

Figure 2.12 [Welcome!] Dialog Box

To use a workspace for the tutorial, select the [Browse to another project workspace] radio b
[OK] button.

When the [Open Workspace] dialog box is opened, specify the following directory:
HEW?2 installation destination directory\Tools\Hitachi\DebugComp\Platform\E6000\xxxx\Tutor

After the directory has been specified, select the following file and click the [Open] button.

2%

Lok, jn: I@ Tutorial j - ek Eo-

Debug_E6000_HES_2237_Emulatar_CP
Source

File name: ITuloriaI.hws Open I
Files af bpe: IWorkspaces [=hws) j Cancel |/
&

Figure 2.13 [Open Workspace] Dialog Box



Figure 2.14 Message Box

6. The [E6000 Driver Details] dialog box is displayed. This dialog box is only displayed at th
When only one of interface drivers is selected, this dialog box is not displayed.

E&000 Driver Details

Criver: IEmuIatDr PCI Card Driver j
— Detailz
Interface: IPOI j
Channel: IEmuIatnr PCI Card Interface j

—Configuration
Confieure.., |

[~ Charnee driver in start up

Figure 2.15 [E6000 Driver Details] Dialog Box

« In the [Driver] combo box, select the driver to connect the emulator.
« [Interface] displays the name of the interface to be connected.
* Click the [Close] button.
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]

Attempting to connect the emulator.
The driver proeram has been initializedEmulator PCI Card Drwer)
Starting to transfer a firmware file.

[~ Chanee driver in start up

Cloge |

Figure 2.16 [Connecting] Dialog Box

8. When "Connected" is displayed in the [Output] window of the HEW, the emulator initiation

«J+ File Edit View Project Options Build Tools Window Help

e 2

x|
- a3
EI@ Tutarial B 1= <% FILE :Tutorial . cpp
=5 Tutorial % DESCRIPTION :Main Progran
ERET L <ourcs o x
[ <# This file i1z generated by Hitachi
S
e 1
#ifdef _ cplusplus
= extern "C" {
#endif
; tutorial cpp wvold abort{void):
a Downlnad modules #ifdef cplusplus
------ [ Tutorial abs | T -
— dif
2] Projects I | Mavigation | a i e

Connected

Llx

4> [ Build £ Debug A Find in Files A Version Contral f
Ready [Read-write  [1/54 1 [1r

Figure 2.17 HEW Window



{ . 5 This is probably because the emulator has been turned off or anather emulator has been conner

Figure 2.18 Error Message

For information on other errors, refer to the Setup Guide for the E6000 Emulator.

2.9 Other Methods for Activating the Emulator

Refer to section 4, Preparation before Use.

2.10 Uninstalling the Emulator’s Software

For details on uninstallation, refer to the Setup Guide for the E6000 Emulator.
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flexibility in debugging applicétions and useréystem.

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

Program Breakpoints (PC Breakpoints): Up to 256 program breakpoints can be defined. Thes
breakpoints are set by replacing the user instruction by a BREAK instruction. In target ROM,
breakpoint (on-chip break) can be set.

3.1.2 Trace

The emulator incorporates a powerful realtime trace facility which allows you to examine MCL
detall. The realtime trace buffer holds up to 32768 bus cycles, and it is continuously updated
The buffer is configured as a rolling buffer, which can be stopped during execution and read |
computer without halting emulation.

The data stored in the trace buffer is displayed in both source program and assembly languag
debugging. However, if trace filtering is used, only assembly language can be displayed.

The buffer can be set up to store all bus cycles or just selected cycles. This is called trace act
complex event system (CES) to select the parts of the program you are interested in.

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

3.1.3 Execution Time Measurements

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

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

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

3.14 Performance Analysis

The emulator provides functions for measuring the performance of a program. The performai
program range can be displayed either as a histogram or in percentage form. A timer resolut
or 160 ns can be selected. In addition, the execution count of the specified program range ce
65535).
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In most practical debugging applications, the program or hardware errors that you are trying t
under a certain restricted set of circumstances. For example, a hardware error may only occu
area of memory has been accessed. Tracking down such problems using simple PC breakpo
time-consuming.

The emulator provides a very sophisticated system for giving a precise description of the con
examine, called the complex event system. This allows you to define events which depend or
specified combination of the MCU signals.

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

3.2.1 Event Channels

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

« Address or address range

« Address outside range

* Read or Write or either

« Data, with an optional mask

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

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

« A signal state on one or more of the four external probes
« A certain number of times that the event must be triggered
« Delay cycles after an event

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

3.2.2 Range Channels
The range channels can be set up to be triggered on a combination of one or more of the foll

« Address or address range (inside the range)

* Read or Write or either

« Data, with an optional mask

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

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

3.3 Hardware Features

331 Memory

The emulator provides standard emulation memory as the substitute for on-chip ROM memor
RAM memory. When a device type or device mode without an on-chip ROM or on-chip RAM |
standard emulation memory is disabled. When debugging with only the emulator and the usel
are stored in an external address space, an optional SIMM memory module must be used. Tt
memory modules can be separately purchased.

The emulation memory can be mapped in 64-byte units to any number of separate memory b
address space. Each memory block can be specified using the memory mapping function as
emulator (SIMM memory module) and, in each case, the access can be specified as read-wri
guarded.

The definition of each type of memory is as follows:

Table 3.1  Memory Types

Memory Type Description

On-chip Uses the MCU on-chip memory.

User Accesses the user system memory.

Emulator Accesses the emulator emulator SIMM memory module.

The contents of a specified block of memory can be displayed using the memory function. Th
memory can be modified at any time, even during program execution and the results are imm
all other appropriate windows.

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

1. MCU on-chip ROM or RAM, or emulator SIMM memory module
The emulator modifies the memory contents by temporarily switching the memory bus to t
without stopping the user program execution. Therefore, the emulator uses the memory bt
reading of 256 bytes (25 MHz, on-chip ROM).

2. MCU on-chip I/O, DTCRAM, or user system memory

The emulator stops the user program execution, then modifies the memory contents. Thel
program stops for a maximum of 2 ms in reading 256 bytes (25 MHz, emulation memory).



External probes 1 and 2 (EXT1 and EXTZ2) can be connected to the emulator, to make use of
system for break or trace. The signal for external probe 1 can be set as the condition for the |
system depending on the low or high level. Since the signal for external probe 2 outputs high
trigger setting (1 to 4) condition is matched in the bus monitor function, the signal can be use«
condition for such as an oscilloscope.

3.4 Stack Trace Function

The emulator uses the stack’s information to display the name of the calling function for a fun
program counter is currently pointing. This function can be used only when the load module t
Dwarf2-type debugging information is loaded. For the usage of this function, refer to section |
Function.

3.5 Online Help

An online help explains the usage of each function or the command syntax that can be entere
command line window.

Select [Emulator Help] from the [Help] menu to view the emulator help.
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or more ties. Figure 4.1 lustrates tnis grapnically.

PROJECT
PROJECT

=

PROJECT

[~

WORKSPACE

Figure 4.1 Workspaces, Projects, and Files

Workspaces allow you to group related projects together. For example, you may have an app
to be built for different processors or you may be developing an application and library at the
can also be linked hierarchically within a workspace, which means that when one project is b

projects are built first.

However, workspaces on their own are not very useful, we need to add a project to a worksps

files to that project before we can actually do anything.



the user system.
4. Activate the HEW from [Programs] in the [Start] menu.

5. The [Welcome!] dialog box is displayed.

— O ptionz: ok

' ‘Cieate a new project workspace Cancel

% ") Mpen arecent project workspace; Administration...

| i

[t

=

g {~ Browse to another project workspace

Figure 4.2 [Welcome!] Dialog Box
[Create a new project workspace] radio button: Creates a new workspace.

[Open a recent project workspace] radio button: Uses the current workspace and displays the
opened workspace.

[Browse to another project workspace] radio button: Uses the current workspace; this radio b
the history of the opened workspace does not remain.

In this section, we describe the following three ways to start up the HEW:

« [Create a new project workspace] - a toolchain is not in use

« [Create a new project workspace] - a toolchain is in use

« [Browse to another project workspace]

The method to create a new workspace depends on whether a toolchain is or is not in use. N
product does not include a toolchain. Use of a toolchain is available in an environment where

series C/@+ compiler package has been installed. For details on this, refer to the manual atta
H8/300 series CHe+ compiler package.
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{* Create a new project workspace:

Cancel

[l

Adrinistration. ..

" Dpen arecent project workspace:
é | |

=

g " Browse to another project workspace

Figure 4.3 [Welcome!] Dialog Box




Isample Browse... |

Cirectony:
IC: SHew2 zample

LCPU Farnily:
[ HB5 HB/300 =l

Tool chain:

INnne ¥

Project type:

Figure 4.4 [New Project Workspace] Dialog Box

[Workspace Name] edit box: Enter the new workspace name.

[Project Name] edit box: Enter the project name. When the project name is the same as
name, it needs not be entered.

[Directory] edit box: Displays the directory in which the workspace will be created. Click t
button to select a directory name or enter a directory name in the [Directory] edit box.

Other list boxes are used for setting the toolchain; the fixed information is displayed when the
been installed.
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Target type IAII Targets j

< Back I Hewt » I Finizh | Cancel |

Figure 4.5 [New Project — Step 7] Dialog Box

The target for the session file used when the HEW is activated must be selected here.
against the target platform and then click the [Next] button. For details on the session f
4.4, Debugger Sessions.



Debue_EGO00_ vy Emulator P

— Detail options :

Item | Walue |

Todify |

< Back I Heut » I Finizh | Cancel |

Figure 4.6 [New Project — Step 8] Dialog Box

If multiple target platforms were selected in the [New Project — Step 7] dialog box shown i
the name of a configuration file for each of them, each time pressing the [Next] button to
target.

Setting of the configuration file name is the end of the emulator settings.

Click the [Finish] button to display the [Summary] dialog box. Pressing the [OK] button ac

5. After the HEW has been activated, the emulator is automatically connected. The message
displayed on the [Debug] tab in the [Output] window to indicate the completion of connecti
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{* Create a new project workspace:

Cancel

[l

Adrinistration. ..

" Dpen arecent project workspace:
é | |

=

g " Browse to another project workspace

Figure 4.7 [Welcome!] Dialog Box




Isample Browse... |

Cirectony:
IC: SHew2 zample

LCPU Farnily:
[ HB5 HB/300 =l

Tool chain:
[ Hitachi H85 H3/300 Standard =l

Project type:

@ Azzembly Application
Demanstration
@ EG000 Emulator Application

@ EE000 Emulator Azsenmbly Application

@ EG000 Emulator Empty Application -
|

4|

Figure 4.8 [New Project Workspace] Dialog Box

[Workspace Name] edit box: Enter the new workspace name. Here, enter ‘test’.

[Project Name] edit box: Enter the project name. When the project name is the same as
name, it needs not be entered.

[Directory] edit box: Displays the directory in which a workspace will be created. Click the
button to select a directory or enter the name of a directory in the [Directory] edit box.
[CPU family] combo box: Select the target CPU family.

[Tool chain] combo box: Select the target toolchain name when using the toolchain. Othe
[None].

[Project type] list box: Select the project type to be used.

Notes: 1. For the E6000 emulator, the following project types are the same:
[Application] and [E6000 Emulator Application]
[Empty Application] and [E6000 Emulator Empty Application]
2. When [Demonstration] is selected in the emulator, note the followings:
The [Demonstration] is a program for the simulator attached to the H8S, H8/300 co
To use the generated source file, delete the Printf statement in the source file.
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Target type IAII Targets j

< Back I Hewt » I Finizh | Cancel |

Figure 4.9 [New Project — Step 7] Dialog Box

The target for the session file used when the HEW is activated must be selected here. Che
the target platform and then click the [Next] button. For details on the session file, refer to
Debugger Sessions.



Debue_EGO00_ vy Emulator P

— Detail options :

Item | Walue |

Todify |

< Back I Heut » I Finizh | Cancel |

Figure 4.10 [New Project — Step 8] Dialog Box

If multiple target platforms were selected in the [New Project — Step 7] dialog box shown i
the name of a configuration file for each of them, each time pressing the [Next] button to p
target.

Setting of the configuration file name is the end of the emulator settings.

Complete the creation of a new workspace according to the instructions on the screen. Tt
HEW.

5. After the HEW has been activated, connect the emulator. However, it is not necessary to
emulator immediately after the HEW has been activated.
Select either of the following two ways to connect the emulator: connecting the emulator a
emulator activation or without the setting at emulator activation. For details on the connect
emulator, refer to section 4.5, Connecting the Emulator.
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{~ Create a new project workspace Cancel

% " Dpen arecent project workspace: Adrninistration. .

| -

[l

=

g ¥ ‘Erowse to another project workspace

Figure 4.11 [Welcome!] Dialog Box

2. The [Open Workspace] dialog box is displayed. Select a directory in which you have creat
After that, select the workspace file (.hws) and press the [Open] button.

2%

Look jn: I@ zample j = l:j( -

sample

File narme: |sample.hws Open I
Files af bpe: IWorkspaces [=hws) j Cancel |
v

Figure 4.12 [Open Workspace] Dialog Box

3. This activates the HEW and recovers the state of the selected workspace at the time it wa
When the saved state information of the selected workspace includes connection to the er
emulator will automatically be connected. To connect the emulator when the saved state i
include connection to the emulator, refer to section 4.5, Connecting the Emulator.



IDefauItSession x| | Target | Options |

Drefault Debug Format;

<NOnE: ﬂ

Download Modules:
File M amne | Offzet Address | Farm:

Add...

Eemowve

Hodifi..

1 | 0

Figure 4.13 [Debug Settings] Dialog Box ([Target] Page)

. Select the product name to be connected in the [Target] combo box.
. Select the format of the load module to be downloaded in the [Default Debug Format] corr
register the corresponding download module in the [Download Modules] list box.

. Click the [Options] tab.
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Add...
Eemowve
Up

[T

¥ Connect upto tanget on debug go

¥ Download modules after build

ak I Cance

Figure 4.14 [Debug Settings] Dialog Box ([Options] Page)

The command chain that is automatically executed at the specified timing is registered. The
timings are available:

« At connecting the emulator
« Immediately before downloading
« Immediately after downloading

Specify the timing for executing the command chain in the [Command batch file load timing]
addition, register the command-chain file that is executed at the specified timing in the [Comn
Processing] list box.



Each session’s data should be stored in a separate file in the HEW project. Debugger sessio
detail below.

441 Selecting a Session
The current session can be selected in the following two ways:

* From the toolbar
Select a session from the combo box (figure 4.15) in the toolbar.

JJ g ||Debug j ||Defau|tSession j | P |@ F

Figure 4.15 Toolbar Selection

« From the dialog box
1. Select [Options -> Debug Sessions...]. This will open the [Debug Sessions] dialog box

Debug sessions: ok

DefaultSession
SeszsionEBOO0_vwyy _Emulator_CP Cancel
SessionE BO00 oo _Emulator_CP

|x

Add...
Bemove
Save as...

Eroperties

il

Current session;:
DefaultSession j

Figure 4.16 [Debug Sessions] Dialog Box

2. Select the session you want to use from the [Current session] combo box.
3. Click the [OK] button to set the session.
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o g A o

g S
Enter a name for the session.

Click the [OK] button to close the [Debug Sessions] dialog box.

This creates a file with the same name as the entered session name. If the file name &
error is displayed.

M ame:
Cahicel

21x]
= Add new session 0K I

&' Use an existing session file

Mame:

Isample
Segzion file path:

I Browse |

v ‘Open and maintain link to session fils

[ Make session file link read only

Figure 4.17 [Add new session] Dialog Box



generatled in tne project airectory.
If the [Open and maintain link to session file] check box is checked, a new session file |
the project directory but is linked to the current session file.
If the [Make session file link read only] check box is checked, the linked session file is t
6. Click the [OK] button to close the [Debug Sessions] dialog box.

* Toremove a session
1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figu
2. Select the session you would like to remove.
3. Click the [Remove] button.
Note that the current session cannot be removed.
4. Click the [OK] button to close the [Debug Sessions] dialog box.

¢ To view the session properties
1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figu
2. Select the session you would like to view the properties for.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.18)

Hame: SeszionEB000_ »ooo _Emulator_CP

Location; CAHew2hzamplet zampletS ezzionE G000 xooo: c I
Lastmodiied:  17:37:11, Thursday, December 12, 2002 4”“3

[~ Bead only

Figure 4.18 [Session Properties] Dialog Box
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To save a session with a different name

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figu

2. Select the session you would like to save.

3. Click the [Save as] button to display the [Save Session] dialog box (figure 4.19).

4. Browse to the new file location.

5. If you want to export the session file to another location, leave the [Maintain link] checl
If you would like the HEW to use this location instead of the current session location, cl
[Maintain link] check box.

6. Click the [OK] button.

2%
Savejn:la sample j = cF EF-
1 Debug SessionEAD00_xoc_Emulator_CP.hsf
|1 Debug_E8000_ywyy_Emulator_cP
| Debug_EA000_xxoos_Emulatar_CP
I_1 Release
CefaultSession.hsf
SessionEa000_yyvy _Emulator _CP . hsf
File narme: | Save I
Save as ype: [Sessions [*hsf) =] Caneel |

™ Maintain fink
#
Figure 4.19 [Save Session] Dialog Box
4.4.3 Saving Session Information

To save a session
Select [File -> Save Session)].



When the dialog box is closed after setting the [Debug Settings] dialog box, the emulator v
be connected.

(b) Connecting the emulator without the setting at emulator activation
Connect the emulator by simply switching the session file to one in which the setting for th
been registered.

{4 sarnple - Hitachi Embedd 0
File Edit View Project Options Buld Tools wWindow Help

Dwdd g sse|iTul|or e@scus g |o||w % & B |

0 e i HJ@ ] |[Debug Jpetaursession 4 4 | = ”@ e e d @ J
EE=L--- I DelauliSession
E\l@ sample
B3 C source file
dbsctc

intprg.c:
esetprg.c

_@ij... = Mavig... |

x|
\

Build £ Debug # Find in Files A Version Contral

Ready [ - S

Figure 4.20 Selecting the Session File

In the list box that is circled in figure 4.20, select the session name including the character str
set in the [Target name] text box in figure 4.10, [New Project — Step 8] dialog box. The settin
emulator has been registered in this session file.

After the session name is selected, the emulator will automatically be connected. For details «
refer to section 4.4, Debugger Sessions.
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1. Select [Debug settings] from the [Options] menu to open the [Debug Settings] dialog box (
2. Select <None> or another product in the [Target] combo box. When another product is se

connection with that product is started after canceling the connection of the emulator bein
3. Turn the emulator off after canceling the connection.

(b) Exiting the HEW

1. Select [Exit] from the [File] menu.
2. A message box is displayed. If necessary, click the [Yes] button to save a session. After
the HEW exits. If not necessary, click the [No] button to exit the HEW.

Hitachi Embedded Wa '|-=:Sh|:||:|

& Session has been modified - do wou want ta save it

Wes Mo | Cancel |

Figure 4.21 [Session has been modified] Message Box
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Selecting [Options -> Emulator -> System...] or clicking the [Emulator System] toolbar @pm
Configuration Properties] dialog box.

ES000 Hi 2 x|
General |
Do Jzer Signals
LSHIE ¥ User Beset enable
Mode: IT-" [advanced mode, single chip] ﬂ IV User NMI enable
[ Single chip mode [™ | Wzer Standby enable
dnd B W Uszer Bus Fieguest enable
Clock: | Main10MHz, Sub:32kHz =l
Timer Resalution: I 128ns j

Flash Memary Caontral: I vl

¥ Enable read and wite an the fly
[¥ Break on access emar
[ Enable internal ROM area wiite

User WCC Theshold = 4.00% 4 [ |

Driver: |EEDDD LISB Diriver
[ Change driver in start up

ak I Cancel |

Figure 5.1 [Configuration Properties] Dialog Box ([General] Page)

This dialog allows the user to set conditions for the target MCU before downloading a prograr



Hie vaiuc LU 115, 1290 115, 20U 115, QUU TS, L Us, £ Us, 4 US, O US, U
can be selected.

The timer for execution time measurement has a 40-bit counter.

At 20 ns the maximum time that can be measured is about six hc
at 16 ps the maximum time is about 200 days.

When the counter overflows, the maximum time possible for
measurement will be displayed with prompt “>” that indicates tha
counter has overflowed.

[Enable read and write on the
fly]

When this box is checked, it is possible to access the target syste
memory while the user program is running. Do not check this che
you require realtime emulation.

[Break on access error]

When this box is checked, a break (the user program stops) occt
your program accesses a guarded memory area or writes to a wr
protected area.

[Enable internal ROM area write]

[User VCC Threshold]

When this box is checked, writing to the internal ROM area is en:
For the result of writing, see the [Status] window.

Sets the voltage level for the user system.

[User Signals] When this box is checked, the reset, NMI, standby, and bus requ
signals from the user system are enabled.
[Driver] Displays the E6000 driver that is currently installed.

[Change driver in start up]

When this box is checked, selection of a driver will be available n
the emulator is connected.

Note: The items that can be set in this dialog box vary according to the emulator in use. For
section 8, Software Specifications Specific to This Product, or the online help.
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Bkt |

ROM: -
RéM:  |16kB |
Fin  [120/128Pe |
Modules
¥ Enable DTC v Enable IiD A/D Converter
v
W Enable DA& Converter ¥ Enable lICO ~ ;reg
Iz
W Enable Refresh Contraller v Enable [1C1 d
¥ Enable DMAL ¥ Enable w071 501 Select
W Erable TPU35 W Enable TMRZ-3 (" sCind
" SCI0-2
v Enable Piaitd14 " SCI0-3
W Enable MuliPracesserComunication [SCI11-4] i« SCI0-4

ok | Cancel

Figure 5.2 [Configuration Properties] Dialog Box ([Custom Device] Page)

Use this page to specify functions for an MCU not included in the list of MCUs. The items are
device last selected.

[Custom Device] page

[ROM] Specify the internal ROM area size.

[RAM] Specify the internal RAM area size.

[Pin] Specify the product package.

[Modules] Check this box to validate on-chip peripherals.

Note: The items that can be set in this dialog box vary according to the emulator in use. Sor
not support the [Custom Device] function. For details, refer to section 8, Software Spe
Specific to This Product, or the online help.



([T EE EO00 LISE Driver
— Details
Interface: IUSB interface ﬂ
Channel: IEBDDD USE Interface j
r— Configuratian
Canfigure... |
[ Change driver in start up

Figure 5.3 [Driver Details] Dialog Box
[Driver]: Selects the driver that connects the HEW and the emulator.
[Details]: Sets the details of the driver being connected.

[Interface]: The name of the interface to be connected. This should not be chan
emulator.

[Channel]: Channel for the selected interface. This should not be changed in th
[Configuration]: Driver setting.

[Configure...]: A dialog box for setting will be displayed when the driver supports th
dialog. Note that this item is not available with this emulator.

[Change driver in start up]:
Checking this box selects the driver when the emulator is connected the next
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SIMM M odule: =l N S s r———

1MB SIkM fitted 00040000 - COFFAFFF User Guarded
Ram Bases: (OFFEO00 - DOFFEFBF On Chip Fead-write =
: not uged QOFFEFCO - DOFFFYFF User Guarded
1: not uzed (OFFFE00 - OOFFFFFF On Chip Read-write
2 niot uged —
3 hiot uged
J [

Target Device Configuration

00000000 - 0D03FFFF Intemal ROM J
OOFFBEO00 - OOFFEFBF Intermal Rk

OOFFF300 - 00FFFF3F Intemal 10

DOFFFFGD - OOFFFFBF Intermal 10

DOFFFFCO - OOFFFFFF Intemal RAM

[

Figure 5.4 [Memory Mapping] Dialog Box

This dialog box displays the current memory map. The E6000 H8S supports four blocks of us
can be 256 kbytes or 1 Mbyte each, depending on the SIMM fitted. Each block can be placed
space on a 256-kbyte or 1-Mbyte boundary.

The memory mapping has a granularity of H'40 (D'64) bytes. Each 64-byte block can be set t
(emulation) or external memory and can be guarded (access-prohibited), write-protected or re

The H8/300 series E6000 generally incorporates an emulation memory.

In the memory map, the memory can be set as an internal (emulation) or external, guarded (e
write-protected, or read/write in a byte unit.

[Add...]: Displays the [Edit Memory Mapping] dialog box, allowing the user to modify t
range and attributes of a memory map.

[Modify...]: Displays the [Edit Memory Mapping] dialog box, allowing the user to modify tt
range and attributes of a memory map.

[Reset]: Resets the map memory to its default settings.

[Close]: Closes the dialog box.

The memory configuration of the device being emulated is displayed by the [Memory] sheet ir
window.

Note: Some emulators may not support the emulation memory or the memory mapping func
refer to section 8, Software Specifications Specific to This Product, or the online help.



kemary bapping

Eren: | Cancel

To |

Setting | On Chip Read-write ﬂ

Figure 5.5 [Edit Memory Mapping] Dialog Box

Use this dialog box to change the address range and attributes of a memory map.

[From]: Enter the start address of the map range.
[Tol: Enter the end address of the map range.
[Setting]: Enter the memory map setting.

The choices given are listed below. The User (external memory) and Emulat
memory) attributes can be modified.
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On-chip Read-write (Cannot be changed)

On-chip Read-only (Cannot be changed)

On-chip Guarded (Cannot be changed)

User Read-write (Cannot be selected when the single chip mode is selec
User Read-only (Cannot be selected when the single chip mode is select
User Guarded

Emulator Read-write

Emulator Read-only

Emulator Guarded
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Select your source file and click the [Opén}ton to make the HEW open the file in the integrate
also possible to display your source files by double-clicking on them in the [Workspace] windc

- Tutarial.cpp ; : = i
0x00001038 volid tutorial{void)
0=00001044 i

long a[l10]:;

long 3:

int 1i:

clas=s Samnple *p_sam;
0=00001046 | 4@ |ohg| @ D _=amn= Sample;
0xz0000104e | +& v for{ i=0; 1<10; i++ }{
D=00001050 |-& (|2 j = rand():
0x00001058 |2 if{j < 03
0=0000105a |2 i o= -3:

b

0=0000105c | =3 al[1] = 3:

b
0=00001070 p_sam—r=ort(a):
0=x0000107a p_samn—>:change{a);
0=z00001082 p_samn—:=0=a[0];
0=0000108a p_=samn—r=l=a[l]:;

KUT -

Figure 5.6 Source Window

In this window, the following items are shown on the left as information on lines.

.

.

.

First column (Source address column): Displays the address information for the source lii
Second column (Event column): Event information (break)
Third column (EXT.2 Trigger column): EXT.2 Trigger information

Fourth column (Editor column): PC, bookmark, and breakpoint information

The Editor window is displayed in the right part of the Source window.



“&: Starts time measurement by an event channel
“&: Ends time measurement by an event channel
= Starts a point-to-point range trace
& Ends a point-to-point range trace
" Halts trace
These are also set by using the popup menu.
EXT.2 Trigger column
The EXT.2 Trigger column displays the following items:
. EXT.2-1 trigger condition
hs: EXT.2-2 trigger condition
s EXT.2-3 trigger condition
s EXT.2-4 trigger condition
“%: Two or more EXT.2 trigger conditions
It is also possible to set them by using the popup menu.
Editor column
Editor column displays the following items:
: A bookmark is set.
@ A PC Break is set.
=: PC location
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Global Editor Column S

[wE=T.2 Trigger

Event -
[w] E ditar Cancel |

[w] Source Address

Figure 5.7 [Global Editor Column States] Dialog Box

< To switch off a column in one source file
1. Click the right-hand mouse button on the [Editor] window which contains the column yc
remove to display the popup menu.
2. Click the [Columns] menu item to display a cascaded menu item. The columns are dis
popup menu. If a column is enabled, it has a tick mark next to its name. Clicking the €
whether the column is displayed or not.



the disassembled mnemonics (with labels when available).

24 while (131

0o00103e 40FC ERA @ _main:8
26 ¥
27 1}
28
29 woid tutorial(woid)
tutorial 01006DF3 HOW L ER3, @-ER7
0000103C 01206DF4 STH. L (ER4-ERG ), @-5F
Qooo1040 79370028 SUB.W #¥H'0028,R7
a0 {
goooio44 OFF3 HOW L ER7 ER3
31l long a[107]:
32 long 3.
33 int 1i;
34 claz=z Sanple *p =am;
35
36 0 =am= new Sample:
¢ 00001048 1A80 SUE.L ER0.ERD
Q0001048 SE0ODZ2000 JSR @Sample: (Samnple(): 24
Qo00104C OF8E How . L ER0.ERE
a7 for({ 1=0; 1<10; i++ )4
0000104E 1944 SUE.W R4 R4
38 7 = randi):
00001050 SEOOLIL1EE JSR @ _rand: 24
<

Figure 5.8 [Disassembly] Window

5.2.3 Modifying the Assembly-Language Code

You can modify the assembly-language code by double-clicking on the instruction that you w:
[Assembler] dialog box will be opened.

Assembler ﬂﬂ

Addrezsz  Code nermanic:
00001040 73370028

OK

Figure 5.9 [Assembler] Dialog Box
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524 Viewing a Specific Address

When you are viewing your program in the [Disassembly] window, you may wish to look at ar
program's code. Rather than scrolling through a lot of code in the program, you can go directl
address. Select [Set Address...] from the popup menu, and the dialog box shown in figure 5.1

Figure 5.10 [Set Address] Dialog Box

Enter the address or label name in the edit box and either click on the [OK] button or press th
[Disassembly] window will be updated to show the code at the new address. When an overlo:
class name is entered, the [Select Function] dialog box opens for you to select a function. Fo
section 5.13.3, Supporting Duplicate Labels.

525 Viewing the Current Program Counter Address

Wherever you can enter an address or value into the HEW, you can also enter an expression
register name prefixed by the hash character, the contents of that register will be used as the
expression. Therefore, if you open the [Set Address] dialog box and enter the expression #pc
[Disassembly] window will display the current PC address. It also allows the offset of the curre
displayed by entering an expression with the PC register plus an offset, e.g., #PC+0x100.



« Command Line M=l 3

>

Figure 5.11 [Command Line] Window

This window allows the user to control the debugging platform by sending text-based commat
predefined command lines can be called from a file and the output can be recorded in a file. T
be executed by pressing the [Enter] key after the command is input at the prompt (<) on the I
information on the available commands, refer to appendix G, Command Lines, and the on-lin

If available, the window title displays the current batch and log file names separated by colon:

Pressing the Ctrl + or Ctrl +1 keys on the last line displays the command line previously exec

5.3.2 Specifying a Command File

It is useful to use a command file when a series of predefined command lines need to be exe
command file by a text editor and write necessary command lines. The default extension of a
.hdc.

Choose [Set Batch File...] from the popup menu to open the [Set Batch File] dialog box, in wh
command file (*.hdc) can be specified. Clicking the [OK] button displays the specified comma
the window title. Clicking the [Cancel] button closes the dialog box without changing the settir
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Figure 5.12 [Set Batch File] Dialog Box

5.3.3 Executing a Command File

Click the [Play] button in the [Set Batch File] dialog box or choose [Play] from the popup ment
command file. The [Play] menu is displayed in gray while the file is running and can be used \
file execution stops and control returns to the user.

5.34 Stopping Command Execution

Choose [Stop] from the popup menu to stop command execution. The [Stop] menu becomes
command execution.

5.3.5 Specifying a Log File

Choose [Set Log File...] from the popup menu to open the [Open Log File] dialog box, in whic
store the command execution results can be specified.

HE

Open Log File

Log File:

I LI Browse,. | - Cancel

Figure 5.13 [Open Log File] Dialog Box

Enter the name of a log file (*.log). The logging option is automatically set and the name of th
the window title bar.

Opening a previous log file will ask the user if they wish to append or overwrite the current loc

5.3.6 Starting or Stopping Logging

Choose [Logging] from the popup menu to toggle logging to file on and off. When logging is a
becomes effective. Note that the contents of the log file cannot be viewed until logging is com
temporarily disabled by clearing the check box. Re-enabling logging will append to the log file

5.3.7 Entering a Full Path to the File

It is recommended that the full path to a file is specified as a file name in the [Command line]
the current directory can be moved. However, care must be taken to enter the correct full patl
entered from the keyboard. To save this trouble, a full path can be easily specified by browsir
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The [Register] window opens showing all of the CPU's general registers and the values, displ
hexadecimal.

_|o) x|
Register Name IRegister Value
[ERO H'00000000

[ER.L H'00000000

ERZ H'00000000

ERS H'00000000

[ER.4 H'00000000

[ERS H'00000000

ERG H'00000000

ER7 H'00000000

FC H'000000

CCE -0--0---

EXR === 111

M CH H'00000000

MACL H'00000000
| 2

Figure 5.14 [Register] Window

5.4.2 Expanding a Bit Register

If a register is used as a set of flags at the bit level for the control of state, its one-character sy
state indicate each bit. Double-click on the register’'s name to display the [Edit Register] dialo
each bit on or off. Checking the box for any bit specifies it as holding a 1, while removing the
asao0.

Walue

[ Imaszk. ﬂ
[ UzerImazk Cancel |
[ Half-carmy

[ JUser _:J

Figure 5.15 Expanding a Bit Register



S|
Walue:
|H'nnnnnnnn
Set b Cancel |
I\N'hnle Reqizter ﬂ

Figure 5.16 [Edit Register] Dialog Box

You can enter a number or C/C++ expression in the [Value] field. You can choose whether to
register contents, a masked area, floating or flag bits by selecting an option from the combo k
this list depend on the CPU model and selected register).

When you have entered the new number or expression, click the [OK] button or press the [En
box closes and the new value is written into the register.

5.4.4 Using Register Contents

Use the value contained in a CPU register by specifying the register name prefixed by the “#”
#R1, #PC, #R6L, or #ER3 when you are entering a value elsewhere in the HEW, for example
specified address in the [Disassembly] or [Memory] windows.
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To look at a memory area, choose [View -> CPU ->Memory...] or click the [View Memory] too
to open the [Memory] window. This will open the [Set Address] dialog box shown in figure 5.1

|
I Cancel |
End:

Display Data Az
IEly'te 1) LI

Figure 5.17 [Set Address] Dialog Box

Enter the range you wish to display as an address value or an equivalent symbol in the [Begi
Select the data size for the display from the [Display Data As] combo box. Click the [OK] butt
[Enter] key, and the dialog box closes and the [Memory] window opens. The display can be s
range of the entered display start and end addresses.

Memany |
Lddress DIata Valus -~
Ox00000AOC &DF3 0120 6&DF4 2G?
Ox00000A1Z 7937 00Z5 0OD74 {7
Ox00000A1S 7900 0001 5SEO0O0 207
Ox00C000ALE 0OCE& 7900 1F42 ey
Ox00000AZ4 gDFO  SEOOQ OEBEE4 ey
Ox00000AZA OBS7 1955 5EO0O0 2722
Ox00000A30 0OCS0 17F0  OFS6 ey
Ox00000A36  4C02  17E6 0ODS3 2722
Ox00000A3C 1053 0943 0100 274

Figure 5.18 [Memory] Window
There are three display columns:
[Address]: Address of the first item in the [Data] column of this row.

[Datal: Data is read from the debugging platform’s physical memory in the access wid
converted to the display width.

[Value]: Data displayed in an alternative format.



IEly'te 1) LI
Display Value fs:

Cancel |

I AMST character :I
Valug Font:
IOnurier Mew j

Figure 5.19 [Format Memory Display] Dialog Box

To display and edit memory in different widths, use the [Display Data As] combo box. For exe
[Byte] option and the display will be updated to show the memory area as individual bytes.

The data can be converted into different formats, as shown in the second column [Display Va
formats depends on the data selection.

The font of the [Display Value As] column can be different from the font used to display the d:
for displaying [double] byte character values when the data is displayed in the [Word] format.

5.5.3 Splitting Up the Window Display

To vertically divide the [Memory] window display into two, select [Split] from the popup menu
split-up bar. Moving the split-up bar to the top end or bottom end of the window cancels the s

554 Viewing a Different Memory Area

To change the memory area displayed in the [Memory] window, use the scroll bars. To quickl
address, use the [Set Address] dialog box. This can be opened by choosing [Start Address] fi

Enter the new address value, and click the [OK] button or press the [Enter] key. The dialog bc
[Memory] window display is updated with the data at the new address. When an overloaded f
name is entered, the [Select Function] dialog box opens for you to select a function.
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Current W alue:
I Cancel |

Mew ' alue:
I.b.

Figure 5.20 [Edit Memory] Dialog Box

A number or C/C++ expression can be entered in the [New Value] field. After you have entere
or expression, click the [OK] button or press the [Enter] key. Then the dialog box closes and t
written into memory.

The memory contents can also be modified by moving the cursor on the memory unit and ent
in hexadecimal through the keyboard.

5.5.6 Selecting a Memory Range

If the range to be selected is in the [Memory] window, you can select the range by clicking on
unit (according to the [Memory] window display choice) and dragging the mouse to the last ur
range is highlighted.

If the memory address range is larger than or outside the [Memory] window, you can enter the
byte count in the respective fields of the [Memory] dialog box.



DEEIn: Ok I
|
I Cahcel |

End:
|

Data:

Search Data fs:
IElyte 1) ;I

[¥ Search Equal Data [~ Search Backward

Figure 5.21 [Search Memory] Dialog Box

Enter the start and end addresses of the range in which to search (if a memory area was sele
window, the start and end address values will be automatically filled in) and the data value to
select the search format. If pattern search is selected as the search format, a byte string of uy
searched for. The end address can also be prefixed by a plus (+); the end address will becorn
+ (entered value).

Search conditions other than pattern search are data match/mismatch and search direction. |
match and forward direction can be selected with pattern search.

Click the [OK] button or press the [Enter] key. The dialog box closes and the HEW searches t
specified data. If the data is found, the address at which the data has been found is displayec
window.

If the data could not be found, the [Memory] window display remains unchanged and a mess:
that the data could not be found is displayed.

If [Search Next] is selected from the popup menu in the state where data has been found, the
from the next address.
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I Cancel |

End:

Data:

Format:

| =

Figure 5.22 [Fill Memory] Dialog Box

If an address range has been selected in the [Memory] window, the specified start and end ac
displayed. Select a format from the [Format] combo box and enter the data value in the [Data
the [OK] button or pressing the [Enter] key, the dialog box closes and the new value is written
range.

5.5.9 Copying a Memory Area

You can copy a memory area using the memory copy function. Select a memory range and t
the popup menu. The [Copy Memory] dialog box is opened (figure 5.23).

Beein
|

I Cancel |
End:

Deztination:

Format:

IElyte 1) j

[~ Merify

Figure 5.23 [Copy Memory] Dialog Box



A memory area in the address space can be saved into a disk file using the memory save fun

[Save Memory As] dialog box by choosing [File -> Save memory...].

Format:

|E|inary LI

File name:

|manual.bin LI _I

Start addrezs:
|D

End Address:
IH'FFFFI

Figure 5.24 [Save Memory As] Dialog Box

Enter the start and end addresses of the memory block that you wish to save, and a name an
The [File name] combo box contains the previous four file names used for saving memory.

Clicking the [...] button can open the standard [File Save As] dialog box. On clicking the [OK]
pressing the [Enter] key, the dialog box closes and the memory block will be saved into the di

specified format type.

A memory area in the address space can be verified using the memory verify function. Open

Memory] dialog box by choosing [File -> Verify Memory...].

Yerify Memory

Format:
T -
File name:

Qffzet address:

2]
oo |

Cancel

Figure 5.25 [Verify Memory] Dialog Box
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5.5.13  Comparing the Memory Contents

The contents of two memory blocks can be compared. Open the [Compare Memory] dialog b
[Memory -> Compare...] from the main menu or by selecting [Compare...] from the popup me
[Memory] window.

Compare Memary

Start Compare:

Format:

I Buwte 13 LI

Figure 5.26 [Compare Memory] Dialog Box

Enter the comparison format ([Format]), the start address ([Begin]) and end address ([End]) o
memory area, and the start address ([Start Compare]) of the destination memory area. If the |
already highlighted in the [Memory] window, the start and end addresses will be automatically
[Compare Memory] dialog box is opened.

If there is a mismatch, the address where it was found is displayed in a message box.



= HEN

Bi -
I = _I Cancel |

File name:
| =] .|
Offget address:

Figure 5.27 [Load Program] Dialog Box

Enter the file format ([Format]) and the file name ([File name]). If the load address value is to
the offset value in the offset field ([Offset address]), otherwise enter zero.
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single-precision floating-point, double-precision floating-point, or ASCII values. However, regi
sizes are allocated to non-continuous memory addresses in the I/O memory. To handle this r
has the [I0] window to facilitate checking and setting up of these kinds of registers.

5.6.1 Opening the [I0] Window

To open the [I0] window, select [View -> CPU -> 0] or click the [View I/O] toolbar bu)( Mc
match the on-chip peripheral modules organize the 1/O register information. When the [I10] wil
opened, only a list of module names is displayed.

N [=[

Address Access

00FFFDE? H'87
00FFFDES H'01
D Interrupt_ Controller

D Bus Controller B
D Data Transfer Control
FH-[] If0_Port_1

-] If0_Port_3

H-[] If0_Port_4a

H-[] If0_Port_7

-] If0_Port_9

FH-[] If0_Port_h

#H-[] If0_Port_B

-] If0_Port_C

#0771 TN Doawe N

Figure 5.28 [IO] Window

5.6.2 Expanding the I/O Register Display

To display the names, addresses, and values of the I/O registers, double-click on the module
module name by clicking on it or using the cursor keys and press the [Enter] key. The module
expand to show the individual registers of that peripheral module and their names, addresses
Double-clicking (or pressing the [Enter] key) again on the module name will close the 1/O regi

For a display in the bit level, expand the I/O register in a similar way to the [Register] window.

5.6.3 Modifying the I/O Register Contents

To edit the value in an I/O register, type hexadecimal values directly into the window. To ente
expressions, double-click or press the [Enter] key on the register to open a dialog box to mod
contents. When you have entered the new number or expression, click the [OK] button or pre
the dialog box closes and the new value is written into the register.



Target Device Confiquration oooooooo - O001FFFF  Internal ROM
OOFFEOOO - OOFFEFEF Internal BAM
OOFFF200 - OOFFFF3F Internal IO
OOFFFFEO - OOFFFFEF Internal IO
OOFFFFCO - OOFFFFFF Internal BAM
System Memory Resources SIMM Module:
1IME SIMM fitted
Bam Bases:
0: not used
1: not used
Z2: not used
2: not used
Program Name Memory Loaded hrea
- ..ator_cpiTutorial. abs H'Oooooooo - H'OOoooooz
H'O0000400 - H'000004Z5
H'O000l000 - H'OOOO0OLEFS
H'O0O00Z000 - H'0000Z139

| 4= Memony /£ Flatiorm } Events f

Figure 5.29 [Status] Window

The [Status] window has three sheets:

¢ [Memory] sheet
Contains information about the current memory status including the memory mapping resc
areas used by the currently loaded object file.

* [Platform] sheet
Contains information about the current status of the debugging platform, typically includinc
mode; and run status.

¢ [Events] sheet
Contains information about the current event (breakpoint) status, including resource inforn

Note: The items that can be set in this dialog box vary according to the emulator in use. For
section 8, Software Specifications Specific to This Product, or the online help.
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5.8.1 Opening the [Extended Monitor] Window

Selecting [View -> CPU -> Extended Monitor] or clicking the [Extended Monitor] toolbar b
this window.

xtended Monitar —I—I- | il

Talue I
User Standhy Inactive
User NMI Inactive
User Reset Inactive
User WMait Inactive

User SBystem Woltage O0E
User SBystem Woltage?Z Dowmn

User Cable Not Conmected
Bunming status Ereak = Beady
ROM Write No

Target Mode 7

Target Clock No Clock
Target Sub Clock No Clock

Figure 5.30 [Extended Monitor] Window



aunning: | oreak: | _
LCancel
Settings:

Iterm | Yalue =

IJzer Standhy Inactive

Uger M Inactive

IJzer Feset Inactive

Llger W' ait Inactive

IJzer System Yoltage ok

Usger Syztem Yolage2 Dovan

IJzer Cable Mot Connected

Running statusz Break = Ready -

< | »

Figure 5.31 [Extended Monitor Configuration] Dialog Box
This dialog box allows the user to set the items to be displayed in the [Extended Monitor] winc

Note: The items that can be set in this dialog box vary according to the emulator in use. For
section 8, Software Specifications Specific to This Product, or the online help.
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can be monitored at one point. It is possible that a part or all of monitoring ranges is overlapp

Note: Monitoring is impossible for an area, such as an internal timer counter, where no inter
signal is generated to update a value.

591 Opening the [Monitor] Window

To open the [Monitor] window, select [View -> CPU -> Monitor -> Monitor Setting...] or click th
toolbar button) to display the [Monitor Settings] dialog box.

Manitor Setting ﬂ ﬂ
Monitor Setting |
Name: [manitart
— Optionz
Address: IH'DDFFEF&D
Size: [byte) [H20 =]
Access [Format]: IEYTE [BSCI ﬂ

v Auto-Refresh at rate [mz) : ID'EIEIEEIU

[+ Reading the Initial ¥alus

— Color
LChange Indicator: Il:hange j
Foreground: [N |~ Background: |:||v|
[ Maptly
— Detail
IDETﬁIL HOT SUFFPORTED! Detail |
— Higtony

| [
Ok I Cancel |

Figure 5.32 [Monitor Setting] Dialog Box



[Auto-Refresh at rate]: Sets the interval for acquisition by monitoring.

[Reading the Initial Value]:  Selects reading of the values in the monitored area when tt
window is opened.

[Color]: Sets the method to update monitoring and the attribute of colors.

[Change Indicator]: Selects how to display the values that have changed during
(available when [Reading the Initial Value] has been selectec

No change No color change.

Change Color is changed according to the [Foreground] and
options.

Gray: Those data with values that have not been changed ar
gray.
Appear: A value is only displayed after changed.

[Foreground]: Sets the color used for display (available when [Change] ha
[Background]: Sets the background color (available when [Change] has be
[Mayfly]: A check in this box selects restoration of the color of those de

not been updated in a specified interval to the color selected
[Background] option. The specified interval is the interval for
acquisition (available when [Change], [Gray], or [Appear] has

selected).
[Detail]: Sets the items specific to the emulator. Not used with this emulator.
[History]: Displays the previous settings.

Notes: 1. In this emulator, odd addressees cannot be specified as the start addresses for me

2. Selection of the foreground or background color may not be available depending or
system in use.

After setting, clicking the [OK] button displays the [Monitor] window.
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Figure 5.33 [Monitor] Window
During user program execution, the display is updated according to the setting value of the al

Note: Select [Refresh] from the popup menu when data is not displayed correctly after chan
content of memory.

5.9.2 Changing the Monitor Settings

Selecting [Monitor Setting...] from the popup menu of the [Monitor] window displays the [Mon
dialog box, which allows the settings to be changed.

Colors, the size of accesses, and the display format can be easily changed from [Color] or [A
menu.

5.9.3 Temporarily Stopping Update of the Monitor

During user program execution, the display of the [Monitor] window is automatically updated :
auto-update interval. Select [Lock Refresh] from the popup menu of the [Monitor] window to s
display. The characters in the address section are displayed in black, and the update of displ

Selecting [Lock Refresh] again from the popup menu cancels the stopped state.

5.9.4  Deleting the Monitor Settings

Selecting [Close] from the popup menu of the [Monitor] window to be deleted closes the [Mon
deletes the monitor settings.

5.9.5 Monitoring Variables
Using the [Watch] window refers to the value of any variables.

When the address of the variable registered in the [Watch] window exists within the monitorir
been set by the Monitor function, the value of the variable can be updated and displayed.

This function allows checking the content of a variable without affecting the realtime operatior

For the [Watch] window, refer to section 5.14.3, [Watch] Window.



vvher the et Or e st 1s checked, e |IVionitory window 1s oeing aisplayed.

Selecting items of the [Monitor] window you want to hide from the monitor setting list displays
window and removes the check mark at the left of the list.

To display the [Monitor] window again, select the hidden the [Monitor] window.

4 =) Moritor Setting... Sihift+Chl+E

| v manitor2 - HOOFFBODE
manitor] - H'OOFFEF20

Windows Select...

Figure 5.34 Monitor Setting List

5.9.7 Managing the [Monitor] Window

Selecting [Display -> CPU -> Monitor -> Windows Select...] displays the [Windows Select] di
window, the current monitoring condition is checked and the new monitoring condition is adde
deleted in succession.

Selecting multiple monitoring conditions enables a temporary stop of update, hiding, and dele
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Lock Refresh?

Hide?

Bemove

Close

Figure 5.35 Selection in the [Monitor] Window
[Add]: Adds a new monitoring condition.
[Edit]: Changes the settings of the selected [Monitor] window (disabled when selecti
items).

[Lock Refresh/Unlock Refresh]:
Automatically updates or stops updating the display of the selected [Monitor]
[Hide/UnHide]: Displays or hides the selected [Monitor] window.

[Remove]: Removes the selected monitoring conditions.

[Close]: Closes this dialog box.



Note: When a label value matches an operand, the corresponding instruction operand is rey
If two or more labels have the same value, the one that comes first in alphabetical ord
When [edit control] accepts an address or a value, a label can be entered instead.

5.10.1 Listing Labels

Choose [View -> Symbol -> Labels] or click the [View Labels] toolbar bu.) (o list all labels d

the current debugger session.

=10l x|

EP I Address Name o

H'oooolooo _shbrk

H'00001034 _main

H'00001038 tutoriali)

H'00001104 _ahort

H'oooollaoc _ INITECT

H'000011E% loopl

H'000011EC loope

H'O00011ZE next_loopZ

H'O000113z next_loopl

H'0O0001144 loop3

H'000011&5% loopd

H'O0O001158 next_loopd

H'O0O00115C next_loop3

H'O0O0011&68 operator newi(unsigned long)

H'000011BE _ CALL_TINIT

H'000011E0 _ CALL_END

H'O0O011E4 operator delete(woid *)

H'0O00011EE _rand

H'00001ZE6 _srand

H'00001z23Z2 sDIVLES

H'O0001z3C not_negx -
1 I— vl

Figure 5.36 [Label] Window

You can view symbols sorted either alphabetically (by ASCII code) or by address value by cli

respective column heading.

Double-clicking in the [BP] column can set or clear a software breakpoint at the start of the ful

208



noHress. |H'DDDDDDDD hd Cancel

Figure 5.37 [Add Label] Dialog Box

Enter the new label name into the [Name] field and the corresponding value into the [Address
[OK]. The [Add Label] dialog box closes and the label list is updated to show the new label. W\
overloaded function or a class name is entered in the [Address] field, the [Select Function] di
you to select a function. For details, refer to section 5.13.3, Supporting Duplicate Labels.

5.10.3 Editing a Label

Choose [Edit...] from the popup menu and open the [Edit Label] dialog box to edit a label:

Edit Label _main
Mame: |_ma in ;I OFK
fddress: [HonoootaT2] x| Gancel

Figure 5.38 [Edit Label] Dialog Box

Edit the label name and value as required and then press [OK] to save the modified version ir
list display is updated to show the new label details. When an overloaded function or a class |
the [Address] field, the [Select Function] dialog box opens for you to select a function. For det
section 5.13.3, Supporting Duplicate Labels.



Delete Label BTEL

I~ Don't ask this question again

O I Cancel i

Figure 5.39 Message Box for Confirming Label Deletion

If you click [OK], the label is removed from the list and the window display is updated. If the
required then do not select the [Delete Label] option of the [Confirmation] sheet in the HEW [
box.

5.10.5 Deleting All Labels

To delete all the labels from the list, choose [Delete All] from the popup menu. A confirmation
appears:

ation Request

Delete All Labels

I Don't agk this question again

Figure 5.40 Message Box for Confirming All Label Deletion

If you click [OK], all the labels are removed from the HEW system’s symbol table and the list «
cleared. If the message box is not required, do not select the [Delete All Labels] option of the
sheet in the HEW [Options] dialog box.
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ttrial. S_I,J

File narme: Im_l,l_cnde. aum Open I
Files of lwpe: IS_I,Ime| Files [*.spm)] j Cancel |

Figure 5.41 [Load Symbols] Dialog Box

The dialog box operates like a standard Winddwpen file] dialog box; select the file and click [C
loading. The standard file extension for symbol files is “.sym”. When the symbol loading is col
confirmation message box may be displayed showing how many symbols have been loaded (
off in the [Confirmation] sheet on the HEW [Options] dialog box).

5.10.7 Saving Labels into a File

Choose [Save As...] from the popup menu to open the [Save Symbols] dialog box. The [Save
box operates like a standard Wind68ave File As] dialog box. Enter the name for the file in th
field and click [Save] to save the HEW's current label list to a symbol file. The standard file ex
symbol files is “.sym”.

See appendix E, Symbol File Format, for the symbol file format.

Once a file is specified by the [Save As...] menu, the current symbol table can be saved in the
just by choosing [Save] from the popup menu.

5.10.8 Searching for a Label

Choose [Find...] from the popup menu to open the [Find Label] dialog box:

Fird Label 7
Mame: I LI OF
[~ Match Caze I LI Cancel

Figure 5.42 [Find Label] Dialog Box



LNOOSE | FING INEXL TTOITH THE popup meriu to 1inad e next occurrence ol e iavel contairng
entered.

5.10.10 Viewing the Source Corresponding to a Label

Select a label and choose [View Source] from the popup menu to open the [Source] or [Disas
containing the address corresponding to the label.
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click the [Go Reset] toolbar butto[EL]).

The program will run until it hits a breakpoint or a break condition is met. You can stop the pre
by choosing [Debug->Halt], or by clicking the [Halt] toolbar but{@]y.

Note: The program will start running from whatever address is stored in the Reset Vector lot
is important to make sure that this location contains the address of your startup code.

5.11.2  Continuing Run

When your program is stopped, the HEW will display an yellow arrow mark in the gutter of the
and [Disassembly] windows that correspond to the CPU's current program counter (PC) addr
be the next instruction to be executed if you perform a step or continue running.

To continue running from the current PC address, click the [Go] toolbar nqr choose [Deb

To continue running from a specified address which is not the stop address, change the PC v
following ways, and click the [Go] toolbar butt) or choose [Debug->Go].

« Change the PC value in the [Register] window. Refer to section 5.4.3, Modifying Register
« Place the text cursor (not the mouse cursor) to a target line in the [Source] or [Disassembl
choose [Set PC Here] from the popup menu.

5.11.3 Running to the Cursor

Sometimes as you are going through your application you may want to run only a small sectic
would require many single steps to execute. You can do this using the Go To Cursor feature.

2 How to use the Go To Cursor

1. Make sure that a [Source] or [Disassembly] window is open showing the address at which

2. Position the text cursor on the address at which you wish to stop by either clicking in the [/
using the cursor keys.

3. Choose [Go To Cursor] from the popup menu.

The debugging platform will run your code from the current PC value until it reaches the addr
the cursor's position.

Notes: 1. If your program never executes the code at this address, the program will not stop
code execution can be stopped by pressing the Esc key, choosing [Debug->Halt],

[Halt] toolbar button[@]).
2. The Go To Cursor feature requires a PC breakpoint - if you have already used all tl

the feature will not work.



— = = R e R

|HO0000000|

Temporary PG Breakpoints:

Cancel

a0 I
Beset Go |
__Carcel |

Figure 5.43 [Run Program] Dialog Box
The following execution conditions can be specified in this dialog box:

[Program Counter]: Instruction address to start execution. The initial value is
the current PC value.

[Temporary PC Breakpoints]: A temporary PC breakpoint. When execution started
by this dialog box stops, this breakpoint is cleared.

Note: The [Temporary PC Breakpoints] feature requires a PC breakpoint - if you have alrea
available then the feature will not work.

Clicking the [Go] button starts execution according to the settings. Clicking the [Reset Go] but
execution from the reset vector. Clicking the [Cancel] button closes this dialog box without ex
instructions.
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¢ Stepping Into a Function
If you choose to step into the function the debugger will execute the call and stop at the first li
the function. To step into the function either click the [Step In] toolbar b)‘; 6r choose [Debu

«  Stepping Over a Function Call

If you choose to step over the function the debugger will execute the call and all of the code i
any function calls that that function may make) and stop at the next line or instruction of the c
step over the function either click the [Step Over] toolbar bu,(or choose [Debug->Step Ov

*  Stepping Out of a Function

There are occasions when you may have entered a function, finished stepping through the in:
want to examine and would like to return to the calling function without tediously stepping thrc
remaining code in the function. Or alternatively you may have stepped into a function by accic
meant to step over it and so want to return to the calling function without stepping all the way
current function. You can do this with the Step Out feature.

To step out of the current function either click the [Step Out] toolbar b)1 6r choose [Debug-



Delay fzeconds)

|1 - 25 seconds
[~ Step Over Calls

[~ Source Level Step

[ o ]

Cancel

Figure 5.44 [Step Program] Dialog Box

[Steps]: Number of steps to be executed.

[Delay (seconds)]: Delay between steps when the program is automatically stepped.
Value 0 to 6 can be specified where value 0 indicates the longest del

[Step Over Calls]: Selecting this box steps over function calls.

[Source Level Step]: Selecting this box steps the program at the source level.

Clicking the [OK] button or pressing the [Enter] key starts step execution.
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program has stopped it is disabll:ll (the STOP sign is grayed out). Click on the [Halt] toolbar
choose [Debug->Halt Program].

When the program has been stopped by [Halt], "Stop" is displayed in the [Debug] sheet of the

5.12.2  Standard Breakpoints (PC Breakpoints)

When you are trying to debug your program you will want to be able to stop the program runn
reaches a specific point or points in your code. You can do this by setting a PC breakpoint on
instruction at which to want the execution to stop. The following instructions will show you hoy
and clear simple PC breakpoints. If more complex breakpoint operation is required, use the [E
which can be opened by clicking t button or choosing [View -> Code -> Eventpoints]. For
to section 5.15, Using the Event Points.

* To seta PC breakpoint in the [Source] window

1. Make sure that the [Disassemble] or a [Source] window is open at the place you want 1
breakpoint.

2. Choose [Toggle Breakpoint] from the popup menu, or press F9, at the line showing the
you want the program to stop.

3. You will see a red circle appear in the gutter to indicate that a PC breakpoint has been

4. The current breakpoint set can be enabled or disabled by using [Enable/Disable Break
menu.

Now when you run your program and it reaches the address at which you set the PC breakpa
with the message "PC Break" displayed in the [Debug] sheet of the [Output] window, and the
[Disassembly] window is updated with the PC breakpoint line marked with an arrow in the gut

Note: When a break occurs, the program stops just before it is about to execute the line or i
you set a program PC breakpoint. If you choose Go or Step after stopping at the PC b
line marked with an arrow will be the next instruction to be executed.



Edit Gode |
Bemove |
Femove gl |

Figure 5.45 [Breakpoints] Dialog Box

The [Breakpoints] dialog box allows the user to view the current breakpoints set. Clicking the
displays the source where each breakpoint is set. The [Remove] or [Remove All] button delet
breakpoints, respectively. The check box of each breakpoint enables or disables the breakpo

« To toggle PC breakpoints

It is possible to toggle the [PC Breakpoints] setting by either double-clicking in the [BP] co
where the PC breakpoint is set or placing the cursor on the line and pressing the [F9] key.
toggled depends on the debugging platform.
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S0urce ievel aeougging
C/C++ operators

C/C++ expression (casting, pointers, references, etc.)
Ambiguous function names

Overlay memory loading

¢ Watch - locals, and user defined

¢ Stack Trace

5.13.1 C/C++ Operators

The C/C++ language operators are available:

N L& N> <<%, (), <, >, <5, 55, =5, 1=, &E, |

Buffer_start + 0x1000
#R1 | B'10001101

((pointer + (2 * increment_size)) & H'FFFF0000) >> D'15

I(flag » #ER4)

5.13.2  C/C++ Expressions

Expression Examples

Object.value
p_Object->value
Class::value

*value

&value

array[0]
Object.*value
:g_value
Class::function(short)
(struct STR) *value

/ISpecifies direct reference of a member (C/C++)
/ISpecifies indirect reference of a member (C/C++)
/ISpecifies reference of a member with class (C++)
/ISpecifies a pointer (C/C++)

/ISpecifies a reference (C/C++)

//Specifies an array (C/C++)

//Specifies reference of a member with pointer (C++)
/ISpecifies reference of a global variable (C/C++)
//Specifies a member function (C++)

/ISpecifies cast operation (C/C++)



Select Function Mame Set Function Mame

1S ample:sort(long *)}
{5 ample:sortflong =, short]} 2 |

r— Counter
All Function Select Function Set Function

|2 Functions |2 Functions ID Functions

Figure 5.46 [Select Function] Dialog Box

Select overloaded functions or member functions in the [Select Function] dialog box. Generall
can be selected at one time; only for setting breakpoints, multiple functions can be selected. -
three areas.

[Select Function Name]: Displays the same-name functions or member functions and
their detailed information.

[Set Function Name]: Displays the function to be set and their detailed information.

[Counter]: [All Function] Displays the number of same-name functions
or member functions.
[Select Function] Displays the number of functions displayed
in the [Select Function Name] list box.
[Set Function] Displays the number of functions displayed
in the [Set Function Name] list box.

Selecting a Function

Click the function you wish to select in the [Select Function Name] list box, and click the [>] bt
see the selected function in the [Set Function Name] list box. To select all functions in the [Se
Name] list box, click the [>>] button.

Deselecting a Function

Click the function you wish to deselect from the [Set Function Name] list box, and click the [<]
deselect all functions, click the [<<] button. The deselected function will be moved from [Set F
list box back to the [Select Function Name] list box.
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This section explains the settings for using the overlay functions.
Displaying Section Group

When the overlay mode is used, that is, when several section groups are assigned to the san
address ranges and section groups are displayed in the [Overlay] dialog box.

Open the [Overlay] dialog box by choosing [Memory->Configure Overlay].

. d B3
Addrezs: Section Mame:
QOFFESN0 - DOFFEEDE oK I
Cancel |

Figure 5.47 [Overlay] Dialog Box (at Opening)
This dialog box has two areas: the [Address] list box and the [Section Name] list box.

The [Address] list box displays the address ranges used in the overlay mode. Click to select
ranges in the [Address] list box.

Addrezs: Section Mame:

RA_sample ok |
F_zot

R_change Cancel |

Figure 5.48 [Overlay] Dialog Box (Address Range Selected)

The [Section Name] list box displays the section groups assigned to the selected address ran



Addreszs; Section Mame:

Cancel

21 x|
o]
_Coreel |

Figure 5.49 [Overlay] Dialog Box (Highest-Priority Section Group Selected)

After selecting a section group, clicking the [OK] button stores the priority setting and closes t
Clicking the [Cancel] button closes the dialog box without storing the priority setting.

Note: Within the address range used by the overlay function, the debugging information for
specified in the [Overlay] dialog box is referred to. Therefore, the same section of the
program must be selected in the [Overlay] dialog box.
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2 To use Tooltip Watch:

Open the [Source] window showing the variable that you want to examine.
Rest the mouse cursor over the variable name that you want to examine - a tooltip will appeal
containing basic watch information for that variable.

& po=am= Sanple;
o for({ 1=0; 1<10; 14+ 19
j = rand(); -H'DDDS
if (i <« 039
1 = —-1.
a[i] = 3:

Figure 5.50 Tooltip Watch

5.14.2 Instant Watch

Open the [Source] window showing the variable that you want to examine.
Rest the mouse cursor over the variable name that you want to examine and choose [Instant
popup menu; the [Instant Watch] dialog box will appear and display the variable at the cursor

Ihstant Watch

F-str {0x7c000023 | fztruct =trEB)

Figure 5.51 [Instant Watch] Dialog Box

“+” shown to the left of the variable name indicates that the information may be expanded by
variable name, and “-” indicates that the information may be collapsed. Clicking [Add] registe
the [Watch] window. Clicking [Close] closes the window without registering the variable in the
window.



=10l =]

I Value I Tvpe

[ 7000024 T tint[10]»
] HO0000000 { 07000024 } Gint)
o] HO0000000 { 07000028 } {int)
[2] HO0000000 { Dx7e00002: } {int)
[3] HO0000000 { Dx7e000020 } {int)
[4] HO0000000 { Dx7e000034 } {int)
[5] HO0000000 { Dx7e000028 } {int)
5] HO0000000 { Dx7e00003: } {int)
7] HO0000000 { 07000040 } {int)
[5] HO0000000 { 07000044 } {int)
[3] HO0000000 { Dx7e000048 } {int)
HO0000000 { Dx7e00004c } {int)

Figure 5.52 [Watch] Window

This window allows the user to view and modify C/C++-source level variables. The contents ¢
displayed only when the debugging information available in the absolute file (*.abs) includes t
the C/C++ source program. The variable information is not displayed if the source program in
excluded from the debugging information during optimization by the compiler. In addition, the
declared as macro cannot be displayed.

The following items are displayed.
[Name]: Name of the variable

[Value]: Value and assigned location.
The assigned location is enclosed by { }.

[Typel: Type of the variable
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Note: Although the realtime operation is retained, the size and number points to be monitore
the Monitor function, refer to section 5.9, Displaying Memory Contents in Realtime.

2. Read the memory content directly from the HEW to update the values without halting the |
the bus mastership is owned by the emulator

Note: While the emulator reserves the bus mastership, the realtime operation is disabled be
operation. This method is only available for accessing the internal ROM, internal RAM
memory.

The area used here or this method may not be available depending on the emulator in
refer to section 8, Software Specifications Specific to This Product, or [Enable read ar
on the [General] page of the [Configuration Properties] dialog box in the online help.

3. Temporarily stops the user program and reads the memory contents

Note: The realtime operation is disabled because the user program is stopped temporarily.
available for accessing the areas (internal /O, DTCRAM, and user memory) other tha
mentioned above.

It is possible to recognize the method for updating the value during user program execution a
color of the [R] mark.

Blue-outline [R]:  The variable's address is within the range that has been set for the monitc
the data is readable by using the monitoring function.

Blue [R]: An updated value of the data at this location has been read by the monitol

Black-outline [R]:  The variable's address is outside the range that has been set for the mon
the data is not readable by using the monitoring function.

Black [R]: A value has been updated by reading the normal data.

Notes: 1. This function can be set per variable or per element or body for structures of data
2. The color of an [R] in the [Name] column changes according to the trace and moni

3. The information is lost when it is scrolled out of the [Watch] window and when the
closed.

4. Avariable that is allocated to a register cannot be selected for monitoring.



Add Wiatch 21

Wariable or expression;

a Cancel

f

Figure 5.53 [Add Watch] Dialog Box

Enter the name of the variable that you wish to watch and click [OK]. The variable is added to
window. A variable can be dragged from the [Source] window and dropped into the [Watch] w

Note: If the variable that you have added is a local variable that is not currently in scope, the
to the [Watch] window but its value will be blank, or set to a question mark, '?".

Expanding a Watch Item

If a watch item is a pointer, array, or structure, then you will see a plus sign (+) expansion ind
name, this means that you can expand the watch item. To expand a watch item, double click
expands to show the elements (in the case of structures and arrays) or data value (in the cas
indented by one tab stop, and the plus sign changes to a minus sign (-). If the elements of the
contain pointers, structures, or arrays then they will also have expansion indicators next to the

Expanzicn

indicator

Expadedwatch || © B (0] H'00000RE { 0x00fFef30 } llong]
----- B H0000156b { 0x00ffef34 flong)
----- B 2 H'0000167e { 0x00ffef33 } flong)
----- B 3 H00007 cfb { 0x00ffef8c flong)
----- B 4 H0D002781 { 0x00fef30 } flong)
----- B 5 H0000354 { 0x00ffef34 flong)
----- B [ H'000041 6 { 0x00ffef38 } flong)
----- B 7 H'0000446h { 0x00fef3c } flong)
----- B B H'000059¢2 { 0x00ffefal } flong)
----- B 9 H'0000794b { 0x00ffefad } flong)

Collapsedwatch 5 g { DWODffefE0 } flangl10]1

4| | 3

Figure 5.54 Expanding a Watch ltem

To collapse an expanded watch item, double click on the item again. The item's elements will
the single item and the minus sign changes back to a plus sign.
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In another way, select the item to edit by clicking on It, you will see a flashing cursor on the Ite
Choose [Edit Value] from the popup menu.
The [Edit Value] dialog box opens:

Edit Value 2 x|
Expression: I[D]
Current H'O0000FE { 0x00fef20 §
Wallue ok I
Mew ' alue: I Cancel

Figure 5.55 [Edit Value] Dialog Box

Enter the new value or expression in the [New Value] field and click [OK]. The [Watch] windo
show the new value.



The R mark shown to the left of each variable indicates whether the variable is updated in rec
mark is displayed in bold face, the value of the corresponding variable will be updated in realt
program execution.

A popup menu containing the following options is available in the [Watch] window:

« Auto Update
Marks the selected variable with a bold R and updates the variable in real time.
« Auto Update All
Marks all variables with bold Rs and updates all variables in real time.
« Delete Auto Update
Marks the selected variable with an outlined R and cancels realtime update.
« Delete Auto Update All
Marks all variables with outlined Rs and cancels realtime update.

Modifying the Radix
The radix for the selected variable display can be modified by choosing [Radix] from the popu
Saving the [Watch] Window Contents in a File

To save the contents of the [Watch] window, choose [Save As...] froropoe menu; the Save As
opens. It allows the user to specify the name of a file and to save the contents of the [Watch]
If the [Append] check box is selected, the window contents are appended to the existing file, ¢
selected, the existing file is overwritten.

Opening a [Memory] Window

The contents of the memory area to which the selected variable is assigned can be displayed
window. Choose [Go To Memory...] from the popup menu; the [Set Address] dialog box open
information (start address, end address, and size) of the selected variable as default. Clicking
[Memory] window.
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o Locals

T [long(10]]
H'O0ffef80 { ERG } [long]
"""" i H'000a { R4 } [int]
""" p_zam Ox00ffb0dS { ERE }

[clazs Sample®]

Figure 5.56 [Locals] Window

If a local variable is not initialized when defined, then the value of the local variable will be inc
another value is assigned to the local variable.

The local variable values and the radix for local variable display can be modified in the same
[Watch] window.
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Note that, however, only one PC breakpoint can be set in the ROM area of the user system. T
breakpoint is called the on-chip breakpoint, which stops the user program after executing the
specified address.

When it is necessary to set two or more PC breakpoints to the external ROM area of the user
this area to the emulation memory, copy the code, and then set the PC breakpoints.

5.15.2  Event Points

Event points can be used for higher-level conditions such as the data condition as well as sp
single address. Up to 12 event points can be set by using event channels and range channels
detection system.

When the condition is satisfied, event points are also used as the start/end conditions for exe
measurement or trace acquisition in addition to halting the user program. Several event point:
more complex conditions.

Note: Event points acquire the data, test conditions, and execute an action (such as halting
by the hardware circuit of the emulator. Therefore, a delay of several cycles will occur
satisfaction of the condition to the execution of an action.

5.15.3 Event Detection System

In addition to the 4 range channels, the emulator also has 8 event channels. The event chanr
functions (such as sequencing or counting) than the range channels.

Event Channels (Chl to Ch8):
The emulator has 8 event channels. The event channel can be defined as a combination of ol
followings:

¢ An address or an address range

¢ Outside of an address range

e Aread, a write, or either

« Data with a mask specification

¢ Bus state

* Area

« The value of four external probe signals

¢ The number of times the event has occurred

« The number of delay cycles after the event has occurred
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« Outside of an address range

* Avread, a write, or either

« Data with a mask specification

e Bus state

* Area

« The value of four external probe signals

« The number of delay cycles after the event has occurred

5.15.4 Signals to Indicate Bus States and Areas

In the event detection system, signals indicating the MCU'’s bus states and the accessed arec
the event detection condition.

These signals are output from the MCU on the emulator; the signals to be acquired will vary &
emulator in use.

The signals to indicate bus states and areas are used to set the [Bus/Area] condition of the e\
also be acquired as the trace information.

The bus state signals are also used to set the condition not to acquire the trace ([Suppress] o
Access Count Of Specified Range Measurement mode for measuring the hardware performa
option).

For the trace function, refer to section 5.16, Viewing the Trace Information. For the hardware
function, refer to section 5.20, Analyzing Performance.

The following tables show examples of signals to indicate the bus states and areas that can k
emulator.

Table 5.1  Bus State Signals Acquired by the Emulator

Bus State Trace Display (Status) Description

CPU Prefetch PROG CPU prefetch cycles
CPU Data DATA CPU data access cycles
Refresh REFRESH Refresh cycles

DMAC DMAC DMAC cycles

DTC DTC DTC cycles

Other OTHER Others




External 1/0 8bit EXT-8 8-bit EXT (external)
DTC RAM RAM/DTC DTCRAM

Note: The signals to indicate the bus states and areas vary according to the emulator in use
section 8, Software Specifications Specific to This Product, or the online help.

5.15.5 Opening the [Event] Window

Select [View -> Code -> Eventpoints] or click the [Eventpoints] toolbar bufE] {o open the [Eve
window.

The [Event] window has the following three sheets:

[Breakpoint] sheet: Displays the settings made for PC breakpoints. It is also possible tc
cancel PC breakpoints.

[Event] sheet: Displays or sets event points.

[Trigger] sheet: Displays or sets trigger points.

5.15.6  Setting PC Breakpoints

It is possible to display, modify, and add PC breakpoints on the [Breakpoint] sheet.

=
Type State Condition Action
Program Enable PC=H'O000105CiTutorial.cpp/dz) Break
Program Enable PC=H'OOOOlO0CETutorial.cpp/53) EBreak
Program Enable PC=H'OO001772 Break
4
4 [+ [ Breakpoint £ Event A Trigger f

Figure 5.57 [Event] Window ([Breakpoint] Sheet)
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% EL DIBar: = ANV Qi B SUUISEs R Taligs
Address Lo [
€ Event & . |H 00000000
Address Hi [H 00000000
[T Outside Fange
— Data Compare [Mirection—;j
[T Compare = Wse Mask ) Bead
Walue [
- IHD £ rite
¢ Bute & Word
Mask IH'D % Either

ok I Cancel |

Figure 5.58 [Breakpoint/Event Properties] Dialog Box (Setting a PC Break)
In this dialog box, select the address condition to set PC breakpoints.

[Type]: Select the type of a breakpoint. Note that the [Breakpoint/Event Properties] d
for setting PC breakpoints and event points. Selecting a particular type of bre
or disables other pages and parts of the dialog according to the options avail

breakpoint.
[PC Break]: Only a single address with a program fetch can be selected. Other c
[Event]: Set conditions in detail with other options on this page, or on the [Bu

[Signals], or [Action] page.
[Address]: Set address conditions.

[Adderess Lo]: Select a single address where a PC breakpoint will be set.



Ll
Chi3
Che
Cho
Cho
Ch7
Chi
Cho

|

Vol
(E)
(£}
(E)
(E)
(£}
(E)
(R)

ChlO(R)

Lilalle audleszs=n UL/ Lol lal LR 32 ] auddless s pPLeElLeLLI lLdre
Enahle 4ddress=H'00001040 (Tutorial.cpp/49) address area ROM Trace
Enahle Addrezs=H'00001140 address area ROM Trace
Eupty
Eupty
Enpty
Eupty
Eupty
Eupty

[\, Breakpoint » Event £ Trigger /-

Figure 5.59 [Event] Window ([Event] Sheet)

Select [Add...] or the event point displayed in this window and then select [Edit...] from the po
display the [Breakpoint/Event Properties] dialog box.

The conditions for the event point are set on the [General], [Bus/Area], [Signals], and [Action]
condition for the event point is set by multiple conditions set on these pages.

Notes: 1. Channel 8 has the trigger output function. When the condition on channel 8 is sati

Table 5.3

Condition

2.

signal will be output from the external probe 1 (EXT1) for a bus cycle.

When the event point is used as the condition for acquiring the trace information, s
Acquisition...] from the popup menu. For the trace function, refer to section 5.16, V
Information.

. If a condition that is unavailable for a range channel is set in editing of the range ct

Ch12), the selected channel is automatically replaced by an unused event channel

Conditions Unavailable for a Range Channel

Related Options

Selecting outside the [Outside Range] on the [General] page
specified address range

Selecting the start or [Start Timer] and [Stop Timer] on the [Action] page
end of the execution
time measurement

Specifying the count [Required number of event occurrences] on the [Action] page
when an event occurs
(twice or more)

Specifying sequencing [Enable Sequencing] on the [Action] page
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™ PC Break " Don' Care ¥ Addiezs © Range

dddress Lo [H'n0000000

~
[ata Compare Direction
[ Compare I " Bead

| " wiite
{+ i

| ' Either

ok | Cancel

Figure 5.60 [Breakpoint/Event Properties] Dialog Box ([General] Page)

[Typel: Select the type of a breakpoint. Note that the [Breakpoint/Event Properties] ¢
for setting PC breakpoints and event points. Selecting a particular type of bre
or disables other pages and parts of the dialog according to the options avail

breakpoint.
[PC Break]: Only a single address with a program fetch can be selected. Other o
[Event]: Set conditions in detail with other options on this page, or on the [Bu

[Signals], or [Action] page.

[Address]: Searches with the condition of a single address or address range, or with no
[Don't care]: Sets no address condition.
[Address]: Allows a single address to be selected.
[Range]: Allows an address range to be selected.

[Adderess Lo]:  Set a single address or the start of an address range (available whe
[Range] has been selected).

[Adderess Hi]:  Set the end of an address range (available when [Range] has been

[Outside Range]: Used to negate the range (i.e., the event will occur when the addre:
range). This is available when [Address] or [Range] has been selecte



|Byte]: Sets access In bytes as the condition (available when [Compare] has
[Word]: Sets access in words as the condition (available when [Compare] ha

[Mask]: Sets a value to be masked. This value will be ANDed with the value «
and data condition. The result will be used to compare data (availabl
Mask] has been selected).

[Direction]: Selects a condition with read or write cycles.
[Read]: Sets read cycles as the condition.
[Write]: Sets write cycles as the condition.
[Either]: Sets either read or write cycles as the condition.
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[~ CPL Frefetch [~ On-chip BOM

[T CPU Data [T Orn-chip Bék
[~ Refresh [™ On-chip 14016 bit
[T DMAC [ On-chip /0 8 bit
[~ DI [= External 16 kit
= Other ™ Esternal & bit

I~ DL Rk

¥ Don't Care

ok I Cancel |

Figure 5.61 [Breakpoint/Event Properties] Dialog Box ([Bus/Area] Page)

[Bus State]: Sets the bus status as the condition. When the [Don't care] check box is che
be satisfied with any bus status.

[Area]: Specifies the area for searching. When the [Don't care] check box is checkec
satisfied in any area.

Note: Items set for the bus state and memory access area vary according to the emulator in
refer to section 5.15.4, Signals to Indicate Bus States and Areas.



" High

" Low

* Don't Care
Probe 2 Frobe 1
" High " High
" Low " Low

* Don't Care * Don't Care

ok | Cancel

Figure 5.62 [Breakpoint/Event Properties] Dialog Box ([Signals] Page)

[Probe4]: Detects the status of the input probe signal 4
[High]: Detects the high level of the input probe signal
[Low]: Detects the low level of the input probe signal

[Don't care]: The status of the input probe signal is not detected

[Probe3]: Detects the status of the input probe signal 3
[High]: Detects the high level of the input probe signal
[Low]: Detects the low level of the input probe signal

[Don't care]: The status of the input probe signal is not detected

[Probe2]: Detects the status of the input probe signal 2
[High): Detects the high level of the input probe signal
[Low]: Detects the low level of the input probe signal
[Don't care]: The status of the input probe signal is not detected
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Use this page to decide what action the emulator takes when the defined event occurs.

Breakpoint/Event Properties 21|

General ] Bus / &rea | Signals  Action

Actionz
¥ Break
[ Start Timer
[ Stop Timer

CDielay after detection before break ocours
oo

buz cycles

Required number of event occunences
|o

[T Ernable Sequencing |

ak | Cancel

Figure 5.63 [Breakpoint/Event Properties] Dialog Box ([Action] Page)

[Action]: Selects an action that occurs when the event is satisfied. This canno
event point being used as the trace acquisition condition.

[Break]: Causes a break (stop) in the user program when the event o
default action.

[Start Timer]: Starts the run timer (the run timer value is displayed in the [
[Stop Timer]: Stops the run timer (the run timer value is displayed in the [

[Delay after detection before break occurs]:
Sets a 16-bit delay (in bus cycles) after the event has occurred before
taken. The delay is only applicable to break events and there is only ¢
in hardware, therefore only one breakpoint can have a non-zero dela
values is D'0 to D'65,535 (only available when [Break] has been sele
cannot be used for an event point being used as the trace acquisition
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(5) [Event Sequencing] dialog box

This dialog box allows the user to define which events are triggered by other events. If this di
accessed (directly or indirectly) from [Trace Acquisition...], only those events assigned to the
are displayed. If accessed from the [Eventpoint] window, only the breakpoint or timer events «

Event Sequencing

' |3 Armed By [ Mo occurence of
" |3 Beset By The fallowing events: Cahicel |

[T 1 [E]H1038 address

[~ 2 [EJH105C address count D10
[~ 3[E]H0FE address count D'2
™ 4 [E]H10FC address

[T undefined arunavaiable

[T undefined arunavaiable

[T undefined arunavaiable

™| undefined or unayailatble

) ) T

Figure 5.64 [Event Sequencing] Dialog Box

[Event]: Selects an event point to be set.

[Is Armed By]: Arms the selected event.

[Is Reset By]: Resets the selected event.

[No occurrence of]: Arms an event when the set of events being selected does not occt

when [Is Armed By] has been selected).

The test of conditions on event points is started with the execution of the user program. The c
points have not been satisfied immediately after the execution of the user program is started.

Satisfaction of the condition on an event point allows a transition of the state to that where the
satisfied.
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selected) as the satisfaction condition of another event point, this event point is called the arn

An event point can reset the tested states of conditions of other event points or itself by satisf
This event point is called a reset event.

A reset event resets event points regardless of their states where the condition is satisfied or
the pass count).

Select an event point from the [Event] combo box. To set an arm event on the selected event
Armed By] and check the box corresponding to each event. The [No occurrence of] check bo
condition that the arm event is in the state where its condition is not satisfied.

To set a reset event on the selected event point, select [Is Reset By] and check the box corre
event.

At the bottom of the screen is a diagram showing the current sequencing of the events (figure
sets (arms) an event and the R input resets it. The legend ~S indicates the event is set (arme
occurrence of the input events.

Figure 5.64 is an example that Chl is the arm event for Ch2, Ch3, and Ch4. Ch3 is the arm e
and Ch4 are the reset events for Chl and Ch2, respectively.

To satisfy the condition of the event point having an arm event, the arm event must be in the !
condition is satisfied or not (when [No occurrence of] is selected). When multiple arm events
point, one of the arm events must be in the state where the condition is satisfied or not (when
selected) to satisfy the condition of the event point.

As the condition of the arm event on one event point, either of the states where the condition
should be set.

To reset an event point with a reset event, the condition of the reset event must be satisfied. !
of the reset point is satisfied, no event point is reset even if the condition of the reset event is

When multiple reset events exist on one event point, the event point is reset when the conditi
events is satisfied.



Tvpe State Condition Action

[EXT.2-1 Enable Addrez=s=H'O0FFDEED Trigger output
[EXT.2-2 Enahle Address=H'0O0FFL 404 Trigger output
[EXT.Z2-3 Enahle Address=H'00001140 Trigger output
[EXT.Z-4 Enable Lddres==H'0O0FFEFSC Trigger output

1] I

A k% Breakpoint & Event A Trigger

Figure 5.65 [Event] Window ([Trigger] Sheet)

Selecting [Add...] or the event point and [Edit...] from the popup menu in this window displays
For Trigger] dialog box.

Set Address For Trigger

Address

¥ Trigger: IH'DDFFDEED Carcel |

¥ Trigger: IH'DDFFD4D4

v TriggerZ: IH'DDDD‘I 140

I¥ Triggers: [Ho0FFEFaC

Figure 5.66 [Set Address For Trigger] Dialog Box

This dialog box allows the user to specify the address to be accessed as the trigger output co
user program execution. Enable or disable the trigger output point by checking the check box
screen.

[Triggerl]: Enables the output of trigger channel 1.
[Trigger2]: Enables the output of trigger channel 2.
[Trigger3]: Enables the output of trigger channel 3.
[Trigger4]: Enables the output of trigger channel 4.
[Address]: Sets the address condition of the channel.
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describes examples of such handling.

5.15.10 Modifying Event Points

Select an event point to be modified, and choose [Edit...] from the popup menu to open the di
corresponds the event, which allows the user to modify the event conditions. The [Edit...] mer
when one event point is selected.

5.15.11 Enabling an Event Point

Select an event point and choose [Enable] from the popup menu to enable the selected even

5.15.12 Disabling an Event Point

Select an event point and choose [Disable] from the popup menu to disable the selected ever
event point is disabled, the event point will remain in the list, but an event will not occur when
conditions have been satisfied.

5.15.13 Deleting an Event Point

Select an event point and choose [Delete] from the popup menu to remove the selected even
event point but not have it cause an event when its conditions are met, use the [Disable] optic
5.15.12, Disabling an Event Point).

Note: No trigger point can be deleted. Use the [Disable] option to clear the settings.

5.15.14 Deleting All Event Points
Choose [Delete All] from the popup menu to remove all event points.

Note: No trigger point can be deleted. If [Delete All] is selected, the settings of all channels

5.15.15 Viewing the Source Line for an Event Point

Select an event point and choose [Go to Source] from the popup menu to open the [Source] ¢
window at address of event point. The [Go to Source] menu is only available when one event
corresponding source file is selected.



32,768 bus cycles from the last program run and is always updated.

5.16.1 Opening the [Trace] Window

To open the [Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar

5.16.2  Acquiring Trace Information

When the emulator does not set the acquisition condition of the trace information, all bus cycl
default without any condition (free trace mode).

In the free trace mode, trace acquisition is started with the execution of the user program and
the user program. The acquired trace information is displayed in the [Trace] window.

ace

PTR Address | Instruction Data | R/ | Area Status Clock Probes HNMI | IR(7-0 Time... Source

0400 MOW . #H'00FFEFCO,ERT 1 1 11111111
-055668 000402 anff  RD ROM PROG 1 1111 1 11111111
-05567 000404 efc0 FD RN FROG 1 1111 1 11111111
-05566 000406 MOV.L ERG,R-ER7 0100 RD RON FROG 1 1111 1 11111111
-05565 000408 6df& RD k0N PROG 1 1111 1 11111111
-05564 00040a MOV.L ER7,ER6 0ffsé  RD ROM PROG 1 1111 1 11111111
-05563 ffefbc O0£E WE  RAM/DTC DATA 1 1111 1 11111111
-05562 ffefbe efbd WE  RAM/DTC DATA 1 1111 1 11111111
-05561 00040c ORC.E #H'B80,CCR 0420 RD k0N PROG 1 1111 1 11111111 set_imas
-05560 00040e J3R B__INITSCT:24 5e00 RD ROM PROG 1 1111 1 11111111 _INITSCT(
-05559 000410 1llcz RO ROM PROG 1 1111 1 11111111
-05556 0011lc2 MOV.W R2,@-ER7 6df2 FD RN FROG 1 1111 1 11111111 _
-05557 £fefhd 0000 WR  RAMSDTC DATR 1 1111 1 11111111
-05556 ffefha 0412 WR  RAM/DTC DATA 1 1111 1 11111111
-05555 0011cd STM.L (ER4-ERE) ,B-3F 0120 FRD ROM PROG 1 1111 1 11111111
-05554 £fefbo 0000 WE  RAM/DTC DATA 1 1111 1 11111111

Figure 5.67 [Trace] Window

This window displays the following trace information items:
[PTR]: Cycle number in the trace buffer. When the most recent record is record 0, €

numbers go backwards (-1, -2, ...). If a delay count has been set, the cycle n
trace stop condition has been satisfied is record 0. For the cycle (during dela
the trace has stopped, earlier record numbers go forward (+1, +2, ...) the mo:

[Address]: Address (6-digit hexadecimal)

[Instruction]: Disassembled code of the executed instruction

[Data): Data bus value, displayed as 2-digit or 4-digit hexadecimal

[RIW]: Whether access was read (RD) or write (WR)

[Area]: Memory area being accessed; ROM, RAM, 8- or 16-bit I/O, 8- or 16-bit EXT {

DTC RAM (not available when a time stamp is acquired)
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[NMI]: Status of the NMI input (not available when a time stamp is acquired)
[IRQ7-0]: Status of eight IRQ inputs (not available when a time stamp is acquired)

[Timestamp]:  Time stamp of the record. Time stamps start from zero each time the user p
executed. The timer resolution depends on the time stamp clock rate selecte
acquisition (only available when a time stamp is acquired).

[Source]: Source program
[Label): Label information that corresponds to the address (if defined)

Note: Items other than [PTR], [Address], [Instruction], [Data], [R/W], [Area], [Status], [Probes
[Source], and [Label] vary according to the emulator in use. For details, refer to sectiol
Specifications Specific to This Product, or the online help.

It is possible to hide any column not necessary in the [Trace] window. Selecting a column yoL
the popup menu displayed by clicking the right-hand mouse button on the header column hidk
display the hidden column, select the column from the said popup menu again.



[Acquisition...] from the popup menu.
The [Trace Acquisition] dialog box has the following pages:

Table 5.4 [Trace Acquisition] Dialog Box Pages

Page Iltem

[General] Sets trace acquisition conditions.

[Stop] Sets trace stop conditions (without a delay).

[Delayed Stop] Sets trace stop conditions (with a delay).

[1] to [4] Sets the range trace (only available when the free trace mode is
disabled).

(1) [General] page

Sets trace acquisition conditions.

Trace Acquisition i ﬂﬂ
General | Stop | DelapedStop] 1 |2 |3 |4 |
—Suppress Time Stamp
™ Eree Tiace
LClock:
[T DIC Cycles IDisabIed vI
[ Eefresh Cycles
— Trace Events
Ewent:
[10(R)H1092 address =l
add.. | Edi. Sequence.. Dekte | Delal |

ak. I Canicel |

Figure 5.68 [Trace Acquisition] Dialog Box ([General] Page)
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stamp information will be acquired when Disabled is selected.
[Free Trace]: Checking this box enables the free trace mode.

When the free trace mode is enabled: Starts acquiring the data immediately ¢
execution has been started. Only the trace halt condition is available. The rar
unavailable and four range-trace pages (1 to 4) become disabled.

When the free trace mode is disabled: Sets the start and halt conditions of tre

[Trace Events]: Sets event points to be used as trace acquisition conditions.

[Event]: Lists the event points to be used as trace acquisition conditions.
[Add...]: Adds a new event point.
[Edit...]: Changes the setting for the selected event point.

[Sequence...]:  Configures an event sequence for the event point being used as a t
condition. To set up the sequence, an event must have been set.

[Delete]: Deletes the selected event point.

[Del All]: Deletes all event points.

Notes: 1. The bus cycles that can be specified by the [Suppress] option vary according to th
For details, refer to section 5.15.4, Signals to Indicate Bus States and Areas.
2. The trace buffer is used for the time stamp information and some of the trace inforr
when the time stamp is acquired, it is impossible to acquire the trace information ot
Address, Instruction, Data, R/W, Source, Label, and Timestamp.
3. If an event that is used for the range trace or trace stop function is deleted, that fun
disabled.



— Stop without Delay

— Eventz
[T undefined or unavailable

[T undefined or unavailable
[T undefined or unavailable
[T undefined or unavailable
[T undefined ar unavailable
[T undefined ar unavailable
™ Z[EJH107E address
™ 8(EJH1084 address
[T undefined ar unavailable
™ 101R)H'1092 address
[T undefined ar unavailable
[T undefined ar unavailable

[ o |

Cancel |

[Stop Without Delay]: Defines a trace stop condition.

[Enable]:

[Events]:
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Figure 5.69 [Trace Acquisition] Dialog Box ([Stop] Page)

Checking this box enables a trace stop.

Lists the event points where trace acquisition conditions hav
box that corresponds to an event point is checked, trace acq
stopped when that event is satisfied (only available when [Er

selected).



— Stop with Delay

™ Enabig Delay Count |01

— Eventz
I~ 1[E)HD address

|

[T Z[E]HD address

[T 3(E]HD address

[T 4[E]HD address

I= 5 (E]HD address

I~ B [E]HD address

I= I [EJH1IO7E address
I= 8 (E]H108% address
[T undefined ar unavailable
[T undefined ar unavailable
[T undefined ar unavailable
[T undefined ar unavailable

ak. I Cancel |

Figure 5.70 [Trace Acquisition] Dialog Box ([Delayed Stop] Page)

[Stop With Delay]: Defines a trace stop condition.

[Enable]:

Checking this box enables a trace stop.

[Delay Count]: Sets the delay count (in bus cycles, range 1 to 65535). This

[Events]:

you to acquire a number of trace records after any of the spe
occeur.

Lists the event points where trace acquisition conditions hav
box that corresponds to an event point is checked, trace acq
stopped when that event is satisfied (only available when [Er
selected).



Figure 5.71 Range Trace Setting (Disabled)
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" Dizabled + Paint to Point " Bange " Ewent

Start Addrezs

H'0000107E

Stop Address

[H'00007 08

¥ Cyclic

Cahicel |

Figure 5.72 Range Trace Setting (Point to Point)

[Start Address]: Address where trace acquisition starts
[Stop Address]:  Address where trace acquisition stops

[Cyclic]: When this box is checked, the event sequencing is configured so that the eve
themselves which causes tracing to be restarted when the start event occurs
event.

Sets the event points that are required to start or stop trace acquisition when the start or end
respectively.

Point to Point mode is an easy method to set up the event mode. The event to start or sop tra
access to a single address.

Select [Cyclic] to continue acquisition of the trace information only in the specified address ra

Note: This function automatically configures a sequence of event points. Note, however, tha
result may arise. In such cases, modify the setting of the sequence in the [Event Sequ



" Dizabled " Paint to Paoint + Range " Ewent

Range Event Edi...

|7 [E) H'07E address =]

Cahicel

Figure 5.73 Range Trace Setting (Range)

[Range Event]: Selects an event point for which a trace acquisition condition has been set.
[Edit...]: Changes the setting for the selected event point.

Only acquires trace information from all bus cycles that matches the condition set in the selec
mode uses one event channel or range channel.
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" Dizabled " Paint to Paoint " Bange + Event

|7 [E) H'07E address

Start Event Edit...
[~
_ e |

Staop Event Edi...

|2 [E) H'1088 address I

¥ Cyclic

Cahicel

Figure 5.74 Range Trace Setting (Event)

[Start Event]:  Selects the event point for which the condition to start trace acquisition has |

[Stop Event]: Selects the event point for which the condition to stop trace acquisition has

[Edit...]: Changes the setting for the selected event point.

[Cyclic]: When this box is checked, the event sequencing is configured so that the eve
themselves which causes tracing to be restarted when the start event occurs
event.

Starts and stops trace acquisition when the conditions for starting and ending are satisfied, re
[Cyclic] allows a continuous acquisition of trace information that can be acquired with the spe



Page Description

[General] Sets the range for searching.

[Address] Sets an address condition.

[Data] Sets a data condition.

[R/W] Selects the type of access cycles.

[Area] Selects the area being accessed (not available when a time stamp is
acquired).

[Status] Selects the status of a bus (not available when a time stamp is acquired).

[Probes] Selects the status of four probe signals (not available when a time stamp
is acquired).

[IRQ7-0] Selects the status of eight probe input signals (not available when a time

stamp is acquired).

[Timestamp] Specify the time stamp value for bus cycles (only available when a time
stamp is acquired).
Note: Items other than [General], [Address], [Data], [R/W], [Area], [Status], [Probes], and [Timestamp]
according to the emulator in use. For details, refer to section 8, Software Specifications Specific
Product or the online help.

Clicking the [OK] button after setting conditions in those pages stores the settings and starts
the [Cancel] button closes this dialog box without setting of conditions.

When a trace record that matches the search conditions is found, the line for the trace record
When no matching trace record is found, a message dialog box will appear.

Only the trace information that satisfies all the conditions set in above pages will be searched

If a find operation is successful, selecting [Find Next] from the popup menu will move to the n
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[~ Upward gearch

Start PTR : |-32767

EndPTR : |EI

ak. Cancel
| | |

Figure 5.75 [Trace Find] Dialog Box ([General] Page)
[Trace search range]: Sets the range for searching.

[Not designation]: Searches for information that does not match the conditions
pages when this box is checked.

[Upward search]: Searches upwards when this box is checked.
[Start PTR]: Enters a PTR value to start a search.
[End PTR]: Enters a PTR value to end a search.

Note: Along with setting the range for searching, PTR values to start and end searching can
PTR] and [End PTR] options, respectively.



Walue : [H'FFEF20

ak. Cancel
| | |

Figure 5.76 [Trace Find] Dialog Box ([Address] Page)

[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Value]: Enter the address value (not available when [Don't care] has been ct
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Walue ; [H'0000

ak. Cancel
| | |

Figure 5.77 [Trace Find] Dialog Box ([Data] Page)
[Don't care]: Detects no data when this box is checked.
[Setting]: Detects the specified data.

[Value]: Enter the data value (not available when [Don’t care] has been checl



Sting:  |RD ﬂ

QK. Cancel
| | |

Figure 5.78 [Trace Find] Dialog Box ([R/W] Page)

[Don't care]: Detects no read/write condition when this box is checked.
[Setting]: Detects the specified read/write condition.
[String]: Select a read/write condition (not available when [Don't care] has be

RD: Read cycle

WR: Write cycle
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String : |ROM ﬂ

QK. Cancel
| | |

Figure 5.79 [Trace Find] Dialog Box ([Area] Page)

[Don't care]: Detects no area condition when this box is checked.
[Setting]: Detects the specified area condition.
[String]: Select an area condition (not available when [Don't care] has been ¢

Note: Available areas vary according to the emulator in use. For details, refer to section 5.1!
Indicate Bus States and Areas.



String:  |PROG ﬂ

QK. Cancel
| | |

Figure 5.80 [Trace Find] Dialog Box ([Status] Page)

[Don't care]: Detects no bus condition when this box is checked.
[Setting]: Detects the specified bus condition.
[String]: Select a bus condition (not available when [Don't care] has been che

Note: Available bus conditions vary according to the emulator in use. For details, refer to se
Signals to Indicate Bus States and Areas.
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Setting

Probed  |Don't care ™ Probe3  |Don't care =
Probe2  |Don't care Prabel  |Don't care

ak. Cancel
| | |

Figure 5.81 [Trace Find] Dialog Box ([Probes] Page)

[Don't care]: Detects no probe signal condition when this box is checked.
[Setting]: Detects the specified probe signal condition.
[Probe4] to [Probel]: Select probe conditions (not available when [Don't care] ha

Don't care: Detects no selected probe condition.
High: The status of the probe signal is high.

Low: The status of the probe signal is low.



Don't care IRGE Don't care ™

Dan't care ™ IRE4 Dan't care ™
IRQ3 Don't care IRE2 Don't care >
IR Don't care * =Toli] Don't care >

ak. | Cahicel

| i

Figure 5.82 [Trace Find] Dialog Box ([IRQ7-0] Page)

[Don't care]: Detects no IRQ input condition when this box is checked.
[Setting]: Detects the specified IRQ input condition.
[[RQ7] to [IRQO]: Select IRQ input conditions (not available when [Don't care]
checked).

Don't care: Detects no selected IRQ input condition.
High: The status of the IRQ input is high.

Low: The status of the IRQ input is low.
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ak. Cancel
| | |

Figure 5.83 [Trace Find] Dialog Box ([Timestamp] Page)

[Don't care]: Detects no time stamp value when this box is checked.
[Setting]: Detects the specified time stamp value.
[Value]: Enter the time stamp value.

The format is as follows:
hour: h, minute: min, second: s, millisecond: ms, microsecond: us, ne

(Not available when [Don't care] has been checked.)

5.16.5 Clearing the Trace Information

Select [Clear] from the popup menu to empty the trace buffer that stores the trace informatior
windows are open, all [Trace] windows will be cleared as they all access the same buffer.

5.16.6  Saving the Trace Information in a File

Select [Save...] from the popup menu to open the [Save As] file dialog box, which allows the 1
information displayed in the [Trace] window as a text file. A range can be specified based on
(saving the complete buffer may take several minutes). Note that this file cannot be reloaded
window.

Note: In filtering of trace information, the range to be saved cannot be selected. All the trace
displayed in the [Trace] window after filtering will be saved. Select a filtering range on
page in the [Trace Filter] dialog box if you want to save the selected range. For details
function, refer to section 5.16.12, Extracting Records from the Acquired Information.



5.16.8  Trimming the Source
Choose [Trim Source] from the popup menu to remove the white space from the left side of tf

When the white space is removed, a check mark is shown to the left of the [Trim Source] mer
white space, choose [Trim Source] while the check mark is shown.

5.16.9  Acquiring a Snapshot of the Trace Information

A snapshot can be acquired when you need to check the trace information during execution c
This is useful for checking time stamping or probe input signals. To acquire a snapshot of tra
select [Snapshot] from the popup menu. Trace acquisition is temporarily stopped to display a
trace information, and then restarted. A snapshot of trace information is only acquired during
user program.

5.16.10 Temporarily Stopping Trace Acquisition

To temporarily stop trace acquisition during execution of the user program, select [Halt] from |
This stops trace acquisition and updates the trace display. Use this method to check the trace
stopping execution of the user program.

5.16.11 Restarting Trace Acquisition

To restart trace acquisition being stopped during execution of the user program, select [Reste
menu.
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the efficiency in analysis of data because the capacity of the trace buffer is limited.

Use the filtering function in the [Trace Filter] dialog box. To open the [Trace Filter] dialog box,
from the popup menu.

The [Trace Filter] dialog box has the following pages:

Table 5.6  [Trace Filter] Dialog Box Pages

Page Description

[General] Selects the range for filtering.

[Address] Sets address conditions.

[Data] Sets data conditions.

[R/W] Selects the type of access cycles.

[Area] Selects the area being accessed (not available when a time stamp is
acquired).

[Status] Sets the status of a bus (not available when a time stamp is acquired).

[Probes] Selects the states of four probe signals (not available when a time stamp
is acquired).

[IRQ7-0] Selects the states of eight IRQ input signals (not available when a time

stamp is acquired).
[Timestamp] Specifies the time stamp value for bus cycles (only available when a time
stamp is acquired).

Note: Items other than [General], [Address], [Data], [R/W], [Area], [Status], [Probes], and [Timestamp]
according to the emulator in use. For details, refer to section 8, Software Specifications Specific
Product or the online help.

Set filtering conditions and then press the [OK] button. This starts filtering according to the co
the [Cancel] button closes the [Trace Filter] dialog box, which holds the settings at the time w|
was opened.

In filtering, only the trace information that satisfies one or more filtering conditions set in the a
be displayed in the [Trace] window.

Filtering conditions can be changed several times to analyze data because the content of the
changed by filtering.
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Figure 5.84 [Trace Filter] Dialog Box ([General] Page)

[Don't care other pages]: Only selects the cycle number when this box is checked. Other opi

invalid.
[Enable Filter]: Enables the filter when this box is checked.
[No]: Filters information that does not match the conditions set in those pa

box is checked.

[Trace display range]: Sets the range for filtering.
[Start PTR]: Enters a PTR value to start filtering.
[End PTR]: Enters a PTR value to end filtering.

Note: Along with setting the range for filtering, PTR values to start and end filtering can be s
PTR] and [End PTR] options, respectively.
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Figure 5.85 [Trace Filter] Dialog Box ([Address] Page)
[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Point]: Specifies a single address (not available when [Don't care] has been
[Range]: Specifies an address range (not available when [Don't care] has bee

[From]: Enter a single address or the start of the address range (not availabls
care] has been checked).

[Tol: Enter a single address or the end of the address range (only availabl
has been selected).

Note: Along with setting the address range, the start and end of the address range can be s
[To] options, respectively.
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Figure 5.86 [Trace Filter] Dialog Box ([Data] Page)

[Don't care]: Detects no data when this box is checked.
[Setting]: Detects the specified data.
[Point]: Specifies single data (not available when [Don’t care] has been chec
[Range]: Specifies a data range (not available when [Don't care] has been ch
[From]: Enter single data or the minimum value of the data range (not availal
care] has been checked).
[Tol: Enter the maximum value of the data range (only available when [Ra
selected).

Note:
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Along with setting the data range, the minimum and maximum values can be set in th
options, respectively.
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0k I Cancel | Apply |

Figure 5.87 [Trace Filter] Dialog Box ([R/W] Page)

Detects no read/write condition when this box is checked.

[Don't care]:
[Setting]: Detects the specified read/write condition.
RD: Detects read cycles when this box is checked (not available when [D
been checked).
WR: Detects write cycles when this box is checked (not available when [C

been checked).
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Figure 5.88 [Trace Filter] Dialog Box ([Area] Page)
[Don't care]: Detects no area condition when this box is checked.
[Setting]: Detects the specified area condition (not available when [Don't care] has bee

Note: Available area conditions vary according to the emulator in use. For details, refer to se
Signals to Indicate Bus States and Areas.
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QK I Cancel | Apply |

Figure 5.89 [Trace Filter] Dialog Box ([Status] Page)
[Don't care]: Detects no bus condition when this box is checked.
[Setting]: Detects the specified bus condition (not available when [Don't care] has bee

Note: Available bus conditions vary according to the emulator in use. For details, refer to se
Signals to Indicate Bus States and Areas.
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Figure 5.90 [Trace Filter] Dialog Box ([Probes] Page)

[Don't care]: Detects no probe signal condition when this box is checked.
[Setting]: Detects the specified probe signal condition.
[Probed4] to [Probel]: Select probe conditions (not available when [Don’t care] ha

Don't care: Detects no selected probe condition.
High: The status of the probe signal is high.

Low: The status of the probe signal is low.
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Figure 5.91 [Trace Filter] Dialog Box ([IRQ7-0] Page)

[Don't care]: Detects no IRQ input condition when this box is checked.
[Setting]: Detects the specified IRQ input condition.
[IRQ7] to [IRQO]: Select IRQ input conditions (not available when [Don't care]
checked).

Don't care: Detects no selected IRQ input condition.
High: The status of the IRQ input is high.

Low: The status of the IRQ input is low.
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Figure 5.92 [Trace Filter] Dialog Box ([Timestamp] Page)

[Don't care]: Detects no time stamp value when this box is checked.
[Setting]: Detects the specified time stamp value.
[Point]: Specifies a single time stamp (not available when [Don’t care] has be
[Range]: Specifies a time stamp range (not available when [Don't care] has b
[From]: Enter a single time stamp value or the minimum value of the time sta
The format is as follows:
hour: h, minute: min, second: s, millisecond: ms, microsecond: us, ne
(Not available when [Don't care] has been checked.)
[Tol: Enter the maximum value of the time stamp range.

The format is as follows:
hour: h, minute: min, second: s, millisecond: ms, microsecond: us, né
(Only available when [Range] has been selected.)

Note: Along with setting the time stamp range, the minimum and maximum time stamp valus
[From] and [To] options, respectively.
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Figure 5.93 [Timestamp Difference] Dialog Box
[Select 2 line]: Select trace records to calculate the time stamp difference.

[First PTR]: Specifies the first pointer to measure the difference. The poi
selected on the Trace window is displayed by default.

[Second PTR]: Specifies the second pointer to measure the difference.
[Timestamp Difference]: Displays the results of calculation.

[Get Difference]: Calculates the difference between the specified two points and displ
[Timestamp Difference] list.

[Clear]: Clears all the results in the [Timestamp Difference] list.

[OK]: Closes the dialog box. All the results in the [Timestamp Difference] li



Result :

Eesult

1

Clear

Condition | Amount | FTR

K

Close

L,

[Statistic Analysis]:
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[Default]:
[Range]:
[Item]:

[Start]:

[End]:

[Set]:
[New]:
[Result]:
[Clear]:

[Close]:

Figure 5.94 [Statistic] Dialog Box
Setting required for analysis of statistical information.
Sets a single input value or character string.
Sets the input value or character string as a range.
Sets the item for analysis.

Sets the input value or character string. To set a range, the start valt
specified here.

Specify the end value if a range has been set (only available when [F
selected).

Adds a new condition to the current one.

Creates a new condition.

Obtains the result of statistical information analysis.

Clears all conditions and results of statistical information analysis.

Closes this dialog box. All the results displayed in the [Result] list wil
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5.16.15 Extracting Function Calls from the Acquired Trace Information

To extract function calls from the acquired trace information, select [Function Call...] from the
The [Function Call Display] dialog box will be displayed.

! 21x
Setting
Enable to dizplay trace information with function
call only 7
" Dizable
0K | LCancel |

Figure 5.95 [Function Call Display] Dialog Box

[Setting]: Selects whether or not to extract function calls.
[Enable]: Extracts function calls.
[Disable]: Does not extract function calls.

When [Enable] is selected, only the cycles that include function calls are extracted for display
trace information. The content of the trace buffer is not changed by extraction of function call
function for the result of the free trace or the trace information that includes function calls allo
know the order of function calls.



Kind| Natue Value

F func3 (short *) { 000000094 1}

=] param_ 3 000003 ffa { 0x00003£d8 } (short*)
L local 3 D3 { 0x00003fd4 } {unsigned long)
F funcZ (short *) { OxDOo00oo072 )

=] param_ 2 O0x00003ffa { 0x00003fed } (short*)
L lozal = D*Z { 0x0D0003fed } {unsigned long)
F funcl (short *) { 0xD000003e }

=] param_ 1 000003 ffa { O0x00003££f0 } (short+*)
L local 1 D1 { 0x00003fec } {unsigned long)
F main) { O0xO000001Z 1}

L start DT103 { O0x00002ffa } (short)

Figure 5.96 [Stack Trace] Window
The following items are displayed.

[Kind]: Indicates the type of the symbol.
F: Function
P: Function parameter
L: Local variable

[Name]: Indicates the symbol name.

[Value]: Indicates the value, address, and type of the symbol.

5.17.2  Viewing the Source Program

Select a function and choose [Go to Source] from the popup menu to display, in the [Source]
program corresponding to the selected function.
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Figure 5.97 [Stack Trace Setting] Dialog Box
[Nest level]: Specifies the level of function call nesting to be displayed in the [Stack Tr
[Display symbol]:  Specifies the symbol types to be displayed in addition to functions.

[Display Radix]: Specifies the radix for displays in the [Stack Trace] window.
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— Colar Information:

Maode

Bit/Piuel! IBbil[|nde:-: Color’ 'I
Sarmpliti: I‘Hi‘1r 'I

" BGR

€ YChCr Format: I chunky - I

r Buffer Infomation:

Data Address: IH'UUUUUDDD

PBalette sddiess; IH'DDDDDDDD j
wWidth/Height Size[Fixel]:

©widih I— Buffer Size;
LAt | H'00000000 Bute
Height; I

r—Wiew [nformation;
—Yiew Mode: ——— — Fosition;

* Full Size 2 Position: I 0
" Part Size ' Positicr: I 0

— Start Pozition: - idth/Heght Size(Fizell—————

& Top i |
" Eattom Height: I

OF. I LCancel |

Figure 5.98 [Image Properties] Dialog Box

The [Image Properties] dialog box is used to specify the display method of the [Image View] \
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e 4

[YCbCH]:

[Bit/Pixel]:

(red)

Displayed by Y (brightness), Cb (color
difference in blue), and Cr (color difference
in red)

Specifies Bit/Pixel according to the selected [Mode]. (Valid when

RGB or BGR is selected)

[Sampling]:
[Format]:
[Buffer Information]:

[Data Address]:

Specifies the format of sampling. (Valid when YCbCr is selected)
Specifies Chunky/planar. (Valid when YCbCr is selected)
Specifies the area to store data, size, and the address of the palett

Specifies the start address of the memory where image data is to

be displayed. (Displayed in hexadecimal)

[Palette Address]:

Specifies the start address of the memory of color palette data.

(Displayed in hexadecimal) (Valid when 8Bit is selected for RGB or

[Width/Height Size]: Specifies the width and height of the image.

[Width (Pixel)]:

[Height (Pixel)]:

[Buffer Size]:

[View Information]:

Specifies the width of the image.

(When a prefix is omitted, the values are
input and displayed in decimal.)
Specifies the height of the image.
(When a prefix is omitted, the values are
input and displayed in decimal.)
Displays the buffer size of the image
from the width and height

(Displayed in hexadecimal)

Specifies the location, size, and data start location of the part to be

displayed among the entire image.

[View Mode]:
[Full Size]:
[Part Size]:
[Start Position]:
[Top]:

[Bottom]:

Specifies the entire/part to be displayed in the image.

Displays the entire image.
Displays part of the image.

Displays data from the upper left.
Displays data from the lower left.



[Width/Height Size]: Specifies the height and width of the image to be displayed partly.
[Width (Pixel)]: Displays the width of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)
[Height (Pixel)]: Displays the height of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)

After the settings have been made in the [Image Properties] dialog box, clicking the [OK] butt
[Image View] window.

Even after the [Image View] window is displayed, the display contents can be modified by ope
box by choosing [Properties...] from the popup menu.

Figure 5.99 [Image View] Window

The memory content is displayed as an image.

5.18.2  Automatically Updating the Window Contents

Checking [Auto Refresh] in the popup menu will allow the window contents to be automaticall
user program execution stops.
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Color mode: I Index Colar
Fixel: I Index Mo.195
Pozitiar ! I 2 ¥ I 4
Buffer Size widths | 10 Height [ 10
Image Size ‘width: I 10 Height: I 10

Figure 5.100 [Pixel Information] Dialog Box

This dialog box displays pixel information on the cursor location.

[Color Mode]:

[Pixel]:

[Position]:

[Buffer Size]:

[Image Size]:

284

Displays the format of the image.

Displays color information of the cursor location. (Displayed in decimal)

Displays the cursor location in X and Y axis. (Displayed in decimal)
[X]: Displays the X axis of the cursor location.
[Y]: Displays the Y axis of the cursor location.

Displays the buffer size. (Displayed in decimal)
[width]: Displays the buffer width.
[Height]: Displays the buffer height.

Displays the width and height of the display. (Displayed in decimal)
[width]: Displays the width.
[Height]: Displays the height.




Data Address:  [H'0000000D =]

Drata Size: I Ahit j Cancel |

LChannel:
’7 & Mono " Steren

Buffer Size:  [H'D0000000 4

Figure 5.101 [Waveform Properties] Dialog Box
Specifies the waveform format. The following items can be specified.
[Data Address]: Specifies the start address of data in memory (displayed in hexadecimal).
[Data Size]: Selects 8Bit or 16Bit.
[Channel]: Selects Mono or Stereo.
[Buffer Size]:  Specifies the buffer size of data (displayed in hexadecimal).

After the settings have been made in the [Waveform Properties] dialog box, clicking the [OK]
[Waveform View] window.

Even after the [Waveform View] window is displayed, the display contents can be modified by
dialog box by choosing [Properties...] from the popup menu.
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Figure 5.102 [Waveform View] Window

Displays the memory contents as waveforms. The X axis shows the number of sampling data
shows the sampling value.

5.19.2  Automatically Updating the Window Contents

Checking [Auto Refresh] in the popup menu will allow the window contents to be automaticall
user program execution stops.

5.19.3 Updating the Window Contents

Selecting [Refresh Now] from the popup menu immediately updates the window contents.

5.19.4  Zoom-In Display

Selecting [Zoom In] from the popup menu displays the waveforms with the horizontal axis enl

5.19.5 Zoom-Out Display

Selecting [Zoom Out] from the popup menu displays the waveforms with the horizontal axis re

5.19.6 Resetting the Zoom Display

Selecting [Reset Zoom] from the popup menu displays the waveforms in its original size.

5.19.7  Setting the Zoom Magnification

In the [Zoom Magnification] submenu of the popup menu, the zoom magnification can be sele
8.

5.19.8  Setting the Horizontal Scale

In the [XScale] submenu of the popup menu, the size of the X axis can be selected from 128,
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Sample Information ll ﬂ

Data Size: I Bhit
Chaninel: I tana

5 | H'00000E1 0
Walue

v | HZz

Figure 5.103 [Sample Information] Dialog Box

Displays the sampling information of the cursor location in the [Waveform View] window. The
information is displayed.

[Data Size]: Displays 8bit or 16bit.
[Channel]: Displays the data channel.

[Value]: [X] Displays the X axis of cursor location.
[Y] Displays the Y axis of cursor location (displays Y axes for both the upper and
lower plots when Stereo is selected).



Iapie o. /7 Avallabie vieasuremernt vioaes

Mode Description Purpose

Time Of Specified Range  Measures the execution time and ~ Measurement of time taken for
Measurement execution count in the specified processing of functions except for

Start Point To End Point
Measurement

Start Range To End
Range Measurement

Access Count Of
Specified Range
Measurement
Called Count Of
Specified Range
Measurement

range.

Measures the execution time and
execution count between the
specified addresses.

Measures the execution time
from a specified range to another
specified range.

Measures the number of times a
specified range is accessed from
another specified range.

Measures the number of times a
specified range has called
another specified range.

that required for child functions
called from the functions.

Measurement of time taken for
processing of functions.

Measurement of execution time
spent from calling of any of
sequential subroutines to calling of
any of another sequential
subroutines in a program that
includes subroutines in sequence,
such as an assembly program.

Measurement of the number of
times a global variable is accessed
from a specific function.

Measurement of the number of
times a function is called from a
specific function.

Use eight performance channels installed on the circuit for measurement of hardware perforn
emulator for setting of conditions for measurement. Up to eight points can be set.

Note, however, that up to four points can be set in Start Range To End Range Measurement,
Specified Range Measurement, or Called Count Of Specified Range Measurement because 1
are used for setting a condition in these modes.
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Start Range To End 0 u] (0] O (0] m] (0] O
Range Measurement

Access Count Of o) O (0] O (0] O (0] O
Specified Range

Measurement

Called Count Of 0 0 0 O (0] O (0] m]
Specified Range

Measurement
Note: O: Available

[ : Not available

Note: Only one point is used in Time Of Specified Range Measurement and Start Point To E
Measurement, while two sequential points are used in Start Range To End Range Me
Count Of Specified Range Measurement, and Called Count Of Specified Range Meas
conditions that have been set will be canceled when switching these modes of differer



Ferrarmance Bnalpsis:

1 = 1
LCancel |

Figure 5.104 [Select Performance Analysis Type] Window

Select [E6000 Performance Analysis] and then click the [OK] button to open the [Performance
window.

No Name | Condition | rate | RUW-TINE | Max-wIN-TIME
1 PAL  Range H'00001038 H'D00DLLOS 9% 00k OOwin 005 055us 764us 160ns

2 PAZ  PtoP H'00002068 H'O00020D4  25% 00k O0win 005 l47ws 682us 880ns OOh O0min...
3 PA3  RtoR H'00001038 H'ODODLI0S  65% 00k OOmin 003 38lus S80us 480ns

4 + H'00002068 H'0000Z138

[ R = L]

Figure 5.105 [Performance Analysis] Window

This window displays the rate of execution time in the area selected by the user during the la:
percentages, histogram, or numerical values.

It is possible to hide any column not necessary in the [Performance Analysis] window. Selecti
want to hide from the popup menu displayed by clicking the right-hand mouse button on the F
hides that column. To display the hidden column, select the column from the said popup men
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[Measurement Met hod] Option

Time Of Specified Range Measurement
Start Point To End Point Measurement

Start Range To End Range Measurement

Access Count Of Specified Range Measurement

Called Count Of Specified Range Measurement

Set a condition for measurement according to the mode being selected. The parameters to b
modes.

The [Performance Analysis] window has a support function to enter the address range of a fu
automatically if the name of the function is entered to set an address range. Entering a functic
[Input Function Range] dialog box displayed by clicking the [...] button on the [Performance A
Properties] dialog box automatically enters the address range of the function.

Inpuk Function Range

2l
Function

Sample:: Cancel

Figure 5.106 [Input Function Range] Window

Notes: 1. Entering the name of an overload function or a class opens the [Select Function] d
function in this dialog box. For details on the dialog box, refer to section 5.13.3, Suj
Duplicate Labels.

2. The addresses figured out are just for reference. In some cases, the end address c
different. Check the last instruction of the function in the [Disassembly] window to c
set in [End Address] so that it will be the address of the last instruction (in general,
of a function is a RTS instruction). A label name or an expression can be entered ir
address value in boxes where an address should be entered.



StartAddress:  [H0O000O0O .|

End Address IH'DDDDDDDD

r— Carmmon Settings of Performance[Pal-8)

Addrezz Control Mode: PC Settings... |
Time Meazurament Unit: 160ns
Cancel |

Figure 5.107 Time Of Specified Range Settings

[Range Name]: The name of the range to be measured

[Range]: The range for the Time Of Specified Range Measurement
[Start Address]: Address to start measurement
[End Address]: Address to end measurement

Measures the execution time and the execution count in the range between the start address
Starts measurement with a detected program prefetch in the range specified between the sta
and then stops with a detected program prefetch out of the specified range. Measurement ca
detected program prefetch in the specified range. The execution count is incremented every t
prefetched at the end address of the specified range. The execution time measured does not
spent while being called from the specified range.
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StartAddress:  [HOO000O0O .|

End Address IH'DDDDDDDD

Time COut : IEIEIh Q0mmiry Q0 000ms 000uws 000n:
Count : |D'1

— Carmmon Settings of Performance[Pal-8)

Addrezz Control Mode: PC Settings... |

Time Meazurament Unit: 160ns

Cancel |

Figure 5.108 Start Point To End Point Measurement Settings
[Range Name]: The name of the range to be measured
[Point]: The range for the Start Point To End Point Measurement
[Start Address]: Address to start measurement
[End Address]: Address to end measurement

[Time Out]: The timeout value to finish measurement. When the minimum time fi
is 160 ns, 40 ns, or 20 ns, enter the value as follows.
Example: 1h 2min 3s 123ms 456us 789ns

If the CPU operating mode is target, enter a hexadecimal number in
Example: 123456789A

A break occurs every time a value measured in the specified range e
timeout value (not the total time). This is only available for channel 1.

[Count]: The count-up value used in measurement of the execution count. A
every time the execution count exceeds the count-up value. This is 0
channel 1.

Measures the execution time and the execution count in the range between start address anc
measurement with a detected program prefetch at the start address, and then stops with a de
prefetch at the end address. The execution count is incremented every time the program is pt
address of the specified range. The execution time measured includes the time spent while b
specified range. When either from one to four points is selected, the maximum and minimum
specified range can be measured.
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StartAddiess:  |HOOO0OO0O | .. | StatAddiess:  |H00000000 | .|

End Address : |H'DDDDDDDD End Address : |H'DDDDDDDD

r— Cormmon Settings of Performance[Pad-8)

Addrezz Control Mode: PC Settings... |

Time Meazurament Unit: 160ns

Cancel |

Figure 5.109 Start Range To End Range Measurement Settings

[Range Name]: The name of the range to be measured

[Start Range]: The start range for the Start Range To End Range Measurement
[Start Address]: Start address
[End Address]: End address

[End Rangel]: The end range for the Start Range To End Range Measurement
[Start Address]: Start address
[End Address]: End address

Starts measurement with a detected prefetch cycle in the specified start address range, and t
detected prefetch cycle in the specified end address range. The execution count is increment
program passes the end address range.



StartAddiess:  |HOOO0OO0O .. | StatAddiess:  |H00000000 .|

End Address:  |H'00000000 End Address : H'00000000

Access Type
[+ Don't Care

r r r r

Carnrnon Settings of Performance[Pal-8)

-
Address Contral Mode: Prefetch Settings...

Time Meazurament Unit: 160ns

Cancel

Figure 5.110 Access Count Of Specified Range Measurement Settings

[Range Name]: The name of the range to be measured

[Range]: The range for the Access Count Of Specified Range Measurement
[Start Address]: Start address
[End Address]: End address

[Access Area Range]: The access range for the Access Count Of Specified Range Meas!

[Start Address]: Start address
[End Address]: End address
[Access Typel: The bus cycle on the access range to be measured

Measures the number of times the range specified as the access range is accessed from the
start and end addresses. The execution count in the range is measured with Time Of Specifie
Measurement mode.

Note: Available bus cycle conditions vary according to the emulator in use. For details, refel
Signals to Indicate Bus States and Areas.
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StartAddiess:  |HOOO00O0O | .. | StatAddiess:  |H00000000 | .|

End Address : |H'DDDDDDDD End Address : |H'DDDDDDDD

r— Carmmon Settings of Performance[Pal-8)

Addrezz Control Mode: PC Settings... |

Time Meazurament Unit: 160ns

Cancel |

Figure 5.111 Called Count Of Specified Range Measurement Settings

[Range Name]: The name of the range to be measured

[Range]: The range for the Called Count Of Specified Range Measurement
[Start Address]: Start address
[End Address]: End address

[Call Range]: The range for the Called Count Of Specified Range Measurement.

specify the start and end addresses of the selected subroutine.
[Start Address]: Start address

[End Address]: End address

Measures the number of times the range specified as the call range is called from the range ¢
and end addresses. The execution time in the specified range can be measured with Time O
Measurement mode. As the call range, specify the start and end addresses of the selected st



Camman Setking:

Addresz Control bode

Time Meazurement Lnit 160ns j Cancel |

Figure 5.112 [Common Settings of Performance(PA1-8)] Dialog Box
[Address Control Mode]: Select the method to detect addresses for the rate of exect

PC: PC address detection mode
Prefetch: Prefetch address detection mode

[Time Measurement Unit]: Select the timer resolution to be used for measurement fro
20ns, or Target. The timer for execution time measurement
counter. At 20 ns the maximum time that can be measured i
and at 160 ps the maximum time is about two days. When th
overflows, “Timer Overflow” is displayed as the result of mea
When Target is selected, the counter is incremented by an ir
result of measurement is displayed as 10 digits in hexadecir

Select the prefetch address detection mode in Access Count Of Specified Range Measureme
detection mode in other measurement modes. Otherwise, the result of the measurement will

5.20.4 Starting Performance Data Acquisition

Executing the user program clears the result of previous measurement and automatically stal
of execution time according to the conditions that have been set. Stopping the user program «
measurement in the [Performance Analysis] window.

5.20.5 Deleting a Measurement Condition

Select [Reset] from the popup menu with a measurement condition selected to delete the con

5.20.6  Deleting All Measurement Conditions

Choose [Reset All] from the popup menu to delete all the conditions that have been set.

298



Vivel. 1T tUiviicdal prvygialil peiiviitio tic 1Viiuvwil iy avtluviio.

*« Themain function repeatedly calls thetorial function to repeat sorting.

« Thetutorial function generates random data to be sorted and calisttheandtutorial f
in order.

« Thesort function enters the array where the random data generated thjoified function
and sorts them in ascending order.

« Thechange function then sorts the array, which was sorted in ascending order snrthefunct
descending order.

The file tutorial.cpp contains source code for the tutorial program. TheTfikrial.abs is
compiled load module in the Dwarf2 format.

Notes: 1. After recompilation, the addresses may differ from those given in this section.

2. This section describes general usage examples for the emulator. For the specific
products, refer to section 8, Software Specifications Specific to This Product, or th

3. The operation address Béitorial.abs attached to each product differs according
Replace the address used in this section with the relevant address in each produc
it is placed on the corresponding line of the source program.

4. In this tutorial, the H8S/2633 E6000 emulator is taken as an example. File paths o
figures differs according to products.



Then select the file indicated below.

21

Lok, jr: I@ Tutarial j - IC:F -

Debug_E&000_H&5_2237_Emulator _CP
Source

File name: |Tutorial.hws Open I
Files of twpe: IWorkspaces [ hwz) j Cancel |
S

Figure 6.1 [Open Workspace] Dialog Box

Opening this workspace automatically connects the emulator.
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El@ Tutorial
EI@ Tutarial
=23 C source file
3] dhsctc

shrk.
El = Ca+ source file
P resetprg. cpE
zort.cpp
Tutarial.cpp
El a Download modu

Depender ad module
zhrk. b rload module
zort. b

Configure Yigw...

’7 Al Dacking
Hide

Figure 6.2 Downloading the Tutorial Program




: 1
=G Tutorial 0=00001036 while (111
= Tuterial 0=00001034 tutorial():
=23 T zource file T
h
0=00001038 wold tutoriali{void)
0=00001044 i
resetprg.cpp long a[l0];
sort.cpp -1-011;19 3
| Tutorial.cpp int 1. )
23 Download modules class Sample *p_san:
Tutorial. abs 0=00001046 p_sam= Sample;
0=0000104e for{ 1=0; 1<10; i++ )}
0=00001050 i = rand();
0=00001058 if(3 < 0){
0=0000105a i o= -3:
I
0=0000105= ali] = 3:
b
0x00001070 p_samn—-:sort{a):
0x0000107a p_=amn—:chang=(a):
0=00001082 p_=an—->=0=a[0]
0=0000108a p_=s=amn—>»=l=a[l]
0=00001096 p_=san—:=2=al]
0=000010az2 p_=samn—r=3=ald]
0x000010as p_=zan—:=z4=a[4];
0x000010ba p_=zamn—x=5=a[5];
0=000010ck p_=am—-rs=h=al[6];
0=000010d2 p_=an—r=7=al7?]
0=000010de p_=am—r=8=a[8]
0=000010sa p_=am—:=9=a[9]
0=000010f6 D_=am;
0=000010fc T

Figure 6.3 [Source] Window (Displaying the Source Program)

« Select a font and size that are legible if necessary. For details, refer to section 4, Using the
part.

Initially the [Source] window shows the start of the user program, but the user can use the sci
through the user program and look at the other statements.
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=G Tutorial 0x00001038 void tutorial(void)
=+ Tutorial N=00001044 y
=23 source file long a[l0]:
- long 3:
int i;
cla==s Sample *p =am;
Ox00001046 D_San= Sanple:
0x0000104e fori i=0; 1<10; i++ )}
Ox00001050 J = rand(};
Dowrload modules giggggiggg 1f(]j<=01§.
NN Titorial abs 1 '
0x0000105c ali] = 3:
+
0=00001070 L ] p_=am—:=zort(a)l;
0=0000107a p_=an—>change(a)
Ox00001082 p_zan—:x=s0=a[0];
0=z0000108a p_=zan—=l=all];
0=00001096A p =am—:=2=al2]:
0=000010a2 p_=an—>»=3=al[3]:
0x000010as p_san—:»sd=a[4];
0x000010ba p_zan—:=s5=a[5];
0=000010chk p_=am—r=zb=al[6]:
O=000010d2 p =am—:=7=al[7]:
Ox000010de p_san—:»=8=a[8];
0x000010ea p_san—:>s9=a[9];
0x000010f6 p_=amn;
0=z000010fc ¥

Figure 6.4 [Source] Window (Setting a PC Breakpoint)

The symbob will appear on the line containing teert function. This shows that a PC breal
been set.



L —————— -1
|Register Hamel Register Valuel
RO H'oooooooo
Rl H'0ooooooo
RZ H'oooooooo
R3 H'0ooooooo
R4 H'oooooooo
RS H'0ooooooo
RE H'oooooooo
R7 H'0ooooolo
PC H'ooo40o
CCR I0------
B R 111

Figure 6.5 [Register] Window

« To change the value of the program counter (PC), double-click the value area in the [Regi:
the mouse. The following dialog box is then displayed, and the value can be changed. Se
counter to H'00000400 in this tutorial program, and click the [OK] button.

2
Walue
IH'DDDADD
Set b Cancel |
I\N'hnle Reqizter ﬂ

Figure 6.6 [Register] Dialog Box (PC)
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Figure 6.7 [Go] Button

While the program is executing, the current address bus value and the operating state of the
on the status bar.

The program will be executed up to the breakpoint that has been inserted, and an arrow will ¢
[Editor] column in the [Source] window to show the position that the program has halted, with
[Break = PCBreak] in the status bar.

Note: When the source file is displayed after a break, a path of the source file may be inquir
the source file is as follows:
HEW installation destination directory\Tools\Hitachi\DebugComp\Platform\
E6000\2633\Tutorial\source
The file path differs according to products. If necessary, replace \2633 with another na

Oxz00001038 wold tutorial{void)
0=z00001044 {

long a[10]:

long 3@

int 1

claz=z Sanple *p_=am;
0=00001046 D_=am= Sample;
0=z0000104e for{ i=0; 1<10; i++ 3{
0=z00001050 i = randi):
O=z00001058 if{3 < 03
0=z0000105a i = =3

1

0=z0000105c al[i] = 3:

1
0=0000107%0 [ =3 p =am—r=ortia);
0=0000107a p_=zan—:>change(a);
O=z00001082 p_=zan—:=0=a[0];
0=0000108a p =am—r=l=a[l]:
0=z00001096 p_=zan—:=2=al[2]:;
0=000010a2 p =am—r=3=al[3];
0=z000010as p_=zan—>=d=ald];
0=000010ba p =am—r=5=a[5];
0=z000010ck p_=zan—:=s6=al&];
O0=000010d2 p =am—r=7=al[7].
0=z000010de p_=zan—>=8=a[8].
0=000010=a p =am—r=9=a[9];
0=z000010f6 [_Sam;
0=z000010fc ¥

Figure 6.8 [Source] Window (Break Status)



Connected To: Ec000 H23/2Z237 Emulator CPU Z000 (Emulator PCI Card Driwv
CEPUT HeS /2237

Mode 7

Clock =zource Main: 10MH=, Subk:3ZkHz

Purn status Ereak

Cause of last break PC Break

Event Time Count 00k O0min 00s= 000ms 000us 000ns
Punn Time Count 00k O0min 00s 000ms 9Z5us £Zfns

4] :IH Wemary  Platform £ Events J

Figure 6.9 [Status] Window

Note: The items that can be displayed in this window differ depending on the product. For tl
be displayed, refer to section 8, Software Specifications Specific to This Product, or th
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- Evert 10l =l
Tvpe dtate | Condition I Action I
Program Enable PC=H'O0001070iTutorial.cpp/4d)] EBreak

[ 4]+ ] Breakpoint £ Event }, Trigger /

Figure 6.10 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse buttor
to set or change breakpoints, define new breakpoints, and delete, enable, or disable breal



=

EP Address Name I

H'00000400 PowerON Reset ()

H'00001000 _=brk

H'00001034 _main

H'00001032 tutorial ()

H'00001104 _abort

H'0000Ll1l0C _ INITSCT

H'0000L1ZZ loopl

H'0000L1ZC loopZ

H'000011ZE next loopZ

H'0000113:2 next_ loopl

H'00001144 loop3

H'0000L1EZ loopd

H'0000115% next loopd

H'0000115C next loop3

H'oooolles ocperator newiunsigned long)

H'0000L1EE _ CALL_INIT

H'0000L1ED _ CALL_END

H'O0O011E4 ocperator deletelwvoid *)

H'0O000L1EE _rand

H'0000LlZZe _=rand

H'0000LlZ3Z $DIVLE 3

H'0oo0lzzc ot negk

H'00001lz44 not_negy

H'00001Z4E

not_negZ

308

Figure 6.11 [Label] Window




men

End:
|+fﬂ

Format:

[Byte (x1) =l

Figure 6.12 [Set Address] Dialog Box

¢ Click the [OK] button. The [Memory] window showing the selected area of memory is displ

«® Memary ; Ol
Address Data Yalue |
0x00001034 55 02 40 FC 01 00 6D F3 U.@...m.
0x0000103Cc 01 20 &6p F4 79 37 00 28 Loma T
0x00001044 OF F3 1a 80 5b(E 00 20 00 P
0x0000104Cc OF 86 19 44 bHE 00 11 EE LLLD L
0x00001054 17 FO OF 85 4c 02 17 Bb PR A
0x0000105c 17 F4 OF <0 10 70 0Oa BO ..... Pp..
0x00001064 01 00 &9 85 OB 54 7% 24 i TYS
0x0000106Cc 00 Oa 4D EO OF ES OF D1 A
0x00001074 OF EO 5BE 00 20 68 OF D1 .M he .
0x0000107Cc OF EO 5KE 00 20 D& 01 00 P
0x00001084 6% 50 01 00 6% EO 01 00 iP..i...
0x0000108Cc 6F A0 00 04 01 00 &F EO oP....0.
0x000010%4 00 04 01 00 6F 50 00 08 .. .0P, .
0x0000109Cc 01 00 &F EO 00 08 01 00 P = T -
0x000010A84 &F 50 00 O0OC 01 00 &BF EO oP....0O.
0x000010AaCc 00 OC 01 00 &F AhO 00 10 .. .0P, .
0x000010B4 01 00 &F EO 00 10 01 00 P = T

Figure 6.13 [Memory] Window



S€leCl [Instart vvalCrl... | With trie rignt-rara mouse Duttorl.

The following dialog box will be displayed.

Figure 6.14 [Instant Watch] Dialog Box

¢ Click the [Add] button to add a variable to the [Watch] window.

Figure 6.15 [Watch] Window (Displaying the Array)
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i Cancel

22
Wariable or expression:

Figure 6.16 [Add Watch] Dialog Box

« Input variablei to [Variable or expression] edit box and click the [OK] button.

The [Watch] window will now also show the int-type variable

H'O00a { R4 } [irt]

Figure 6.17 [Watch] Window (Displaying the Variable)



R [ 0000446k { Dx00ifefdc } (lang]
R[4 H'0000734b { 0x00fef30 } [long)
B [ H'0000715fb { 0x00ffef94 [long]
® [E H'000059e2 { Ox00ffef38 } [long]
R [ H'00001 cfb { Ox00fef3s [lang]
R [ 000354 { Dx00fefa0 ) flona)
R [ H'00000KE { 0«00ffefad } [long)
------ i HO00a { R4 } fint)

Figure 6.18 [Watch] Window (Displaying Array Elements)
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along with their values. Note, however, that the [Locals] window is initially empty because loc
yet to be declared.

| ocals

H'OOff=f30 { ERS } Ion]
........ : HDOOs { Fid } fint]

""" p_sam 0x006b0dE {ERG } [class Sample”]

Figure 6.19 [Locals] Window

Click mark ‘+' at the left side of array in the [Locals] window to display the elements.

Refer to the elements of arraybefore and after the execution of gt function, and confirm
random data is sorted in descending order.

.



LLEp 1 LEATLULT O Talll otdltlliThi, HILIUUITTY otatcllitliito vwithni univuutio.
Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following the statement in the
program that called the function.

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

6.12.1 Executing the [Step In] Command
The [Step In] command steps into the called function and stops at the first statement of the c:

« To step through theort function, select [Step In] from the [Debug] menu, or click the [Stef
the toolbar.

[¥

Figure 6.20 [Step In] Button
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e
0=00002056
Dx000020860

0=00002068
0=00002070

0=00002072
0=00002076
0=00002078
0=0000207c
0=00002080
O=00002084

O0=000020a4
O0=000020a8

0=000020=0
0x000020cc

=9=0"
T

orvold Sample: i=ortilong *a)
i

long t:
int i, j. k. gap:

gap = 5:
while{ gap » 0 }{
for{ k=0; kigap: k++){
for{ i=k+gap: 1<10; i=i+gap }{
for(j=i-gap: j»=k: j=j-gap){
iffaljlsali+gapl i

t = al3].
ali]l = alj+gapl:
alj+gap] = t:

=l==
brealk;

T
¥
gap = gap-Z:
T

Figure 6.21 [Source] Window (Step In)

The highlighted line moves to the first statement ofsthie  function in the [Source] window.



Figure 6.22 [Step Out] Button

i+ File Edit Y%ew Project Opfions Buld Debug Memory Tools Window Help

DEHg 20T |0y @scne 2|0 En ||
A HJ| Debug EBI00_HE_2237 v | |[Sessionbond_Has 2237 =] | 74 ¢ | [ (B | ”J G e & & 2 @
BlRe+4 @ Raly e e oen|me|z|Hfasnnres:
==l int 1:
E--@ Tutorial class Sanple *p_san:
G Tutorial 0=00001046 o_sam= Sanple:
=23 € source file 0=0000104e for{ i=0; i<l0; i++ ){
dbsct.c 0=00001050 j = rand():
shik o 0=00001058 1f{3 « 034
0=0000105. i = —
253 Cos saurce e = = y 10T
resetpro.cpp 0=0000105c ali] = j:
sort.cpp T
o 0=00001070 L ] p_sam—»ysortia);
-3 Downioad modules 0=z0000107a (=3 p_sam—>changesia)
[4] Tutorialabs 0=00001082 p_sam—>:s0=a[0]
0=z0000108a p_sam—-:=sl=a[l]
0=z00001096 p_samn—:s2=al2]
0=000010a2 p_sam—>=3=a[3];
0=z000010as p_sam—>s4=al4];
0xz000010ba p_=am—-3>=5=a[5]
0=z000010c6 p_san—:sb=al6]
0=z000010d2 p_sam—:s7=al[7?]
0=x000010de p_san—-:s8=a[8]
0=z000010ea p_samn—-:=%9=a[9]
L 0=000010£6 p_sam:
@ijeclsl@jNaviga. | a]
5! Marne I Value | Type I
TE-R a [ Dw00ffef50 } flong[10])
@0 H'ODODONE { 0x00ffef30 } llang]
B Ml H'00001 5fb { 0x00ffef34 + llang)
R 2 H'00001 67 { Ox00ffefaE } [lang)
R [ H'0000efb { 0x00ffefBe } flong)
B[4 H'00002781 { 000ffef30 + llang)
@ [ H'O0003(54 { Dx00fef34 } lang]
B [E H'000041 o6 { Dx0ffef38 (lng)
B 7 H'0000446b { 0x00ffefds - llang)
~R 8 H'000059e2 { Dx00ffefs0 } long)
- H'0000734b { Ox00ffefad } llang)
i HO00a{ R4} [int]
Break = Stepping Completed |Read-wr\te |45164 1 NS

Figure 6.23 [HEW] Window (Step Out)

The data of variablea displayed in the [Watch] window is sorted in ascending order.
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Figure 6.24 [Step Over] Button

i+ File Edit Y%ew Project Opfions Buld Debug Memory Tools Window Help

DEH@ @ ee|oTal|oy|@scoe 2|0 & |E||w

A |JJ|DsbuLEBDUD,HSS,223? ] |[5ession 500 Has_zza7 || 2+ 4 | (B | 5 i ”Jr_?;@. & 3 2@

BlRe+4 @ Raly e e oem|me|o|Hfasknnereo:r
=

| |0=00001046 p_sam= Sanple:
=@ Tuoral 0=0000104e for{ i=0; ic10. i++ ){
E-(5 Tutorial 0=00001050 j = randi):
=23 € source file 0=00001058 1f{g « 034
dbect.c 0=0000105a ) i= -3
shrk.c : .
0=0000105 =5
B3 C++ source file = ° 1 ali] 1

resetprg.cpp 0=00001070 & p_sam—»ysortia);

sart.cpp 0=0000107= p_=sam->changesia);
oD _
oo D | [Sx80001082| | | pemnmreary
Tutarial.abs 0=00001096 o_sam—»s2=al2]
0=z000010a2 p_sam—:=s3=al3]
0z000010as p_sam—rsd=al4]
0=000010ba p_zam—>=5=a[5];
0=z000010ck p_samn—:sb=al6]
0=z000010d2 D _sam—:s7=al7]
0=z000010de p_san—:s8=a[8]
0=z000010sa D _sam—rs9=al[9]
0=000010£6 p_sam:
0=000010fc 3
= Projects I < Maviga. | L4 1
5! Marne I Value | Type I
TER A { 0#D0ffefB0 {long[10])
-~ [0 H'0000794b { 0x00ifef80 } lang]
=] H'000059e2 { 0x00ffef3d + llang)
~R 2 HION00446b { 0x00ifefas } flong]
R [ H'000041 6 { 0x00ffef8c } [long]
R 4] H'00003154 { 0x00ffef30 + llang)
~R [l H'O0002781 { 0x00Mfef94 } long]
~R [E] H'00001 ofb { 0x00ffef32 } [long]
B [ H'0000167¢ { Ox00ffefds - llang)
-~ 8 H'000015#b { Ox00fefa0 } long]
-l H'00000KE { 0x00ffefad } llang)
i HO00a{ R4} [int]
Ready |Read-write  [47j5% 1 s

Figure 6.25 [HEW] Window (Step Over)
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Figure 6.26 [Go] Button

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

Figure 6.27 [Halt] Button
6.14 Resetting the MCU

the reset vector.

Resetting the MCU initializes the internal I/O registers and makes the program counter jump t

To reset the MCU, select [Reset CPU] from the [Debug] menu or the [Reset CPU] button on t

Figure 6.28 [Reset CPU] Button
on the toolbar.

To execute the program from the reset vector, select [Reset Go] from the [Debug] menu or th

Note:

Figure 6.29 [Reset Go] Button
This tutorial program is executable from the reset vector.
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The emulator can set up to 256 PC breakpoints.

¢ Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
« Select the [Breakpoint] sheet.

Type State Condition I Actic

4+ Breakpoint £ Event g Trigger f

Figure 6.30 [Event] Window (Before Setting a PC Breakpoint)

¢ Click the [Event] window with the right-hand mouse button and select [Add...] from the poj
« The [Breakpoint/Event Properties] dialog box is displayed.



‘ ‘ ‘ ™ Dutside Fange

[1ata Campare [irection
= Compare I Use Mask " Head
Walue [

- IHD  wiite

& Bute. ) wond

Mask IH'D % Either

Ok I Canicel

Figure 6.31 [Breakpoint/Event Properties] Dialog Box

« Check the [PC Break] radio button in the [Type] group box.

« Use the [Source] window to refer to the address on the line that has ‘p-sam->s0=a[0];’ witt
function and enter this address in the [Address Lo] edit box of the [Address] group box. In

enterH’00001082 .

Note: This dialog box differs according to the product. For the items of each product, refer t
Software Specifications Specific to This Product, or the online help.

* Click the [OK] button.

The PC breakpoint that has been set is displayed in the [Event] window.

-|c
Type State Condition I Actic
Program Enahle PC=H'0000103Z(Tutorial.chp/47) EBreak

| [>T Breakpoint £ Event } Trigoer f

Figure 6.32 [Event] Window (PC Breakpoint Setting)

Note: The items that can be displayed in this window differ depending on the product. For tl
be displayed, refer to section 8, Software Specifications Specific to This Product, or th
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0=00001046
0=0000104e
0=00001050
O0=00001058
0=0000105&a

0=0000105z

0=00001070
0=0000107a

Ox00001082
0=0000108a
0x0000109&
0=000010a2
0x000010as
0=000010ba
0x000010cE
0=000010d2
0x000010de
0=z000010ea
0x000010fe
0=000010fc

¥

int 1i:
clas=s Samnple *p_sam;

D _=amn= Sample;
for{ i=0; 1<10; i++ }{
] = rand():
103 < 03{
1 = -1
ali1] = 3:

p_san—r:sorti{al:
p_samn—>change{a):

p_san—>=0=a[0]:
p_=samn—r=l=a[l]:;
p_san—:=2=al[2]:
p_samn—r=3=al[3]:
p_san—>=d=ald]:
p_=sam—:=5=a[5];
p_san—>rzb=al[b]:
p_samn—:=7=a[7]:
p_san—>=8=a[8]:
p_samn—:=9=a[9]:
P_=amn;

Figure 6.33 [Source] Window at Execution Stop (PC Break)

The [Status] window displays the following contents:

Iten I Status

Comnected To:

Purn status Ereak

Event Time Count
Punn Time Count

CPUT Ha5/ 2237
Mode 7
Clock source

Main: 10MH=,

Cause of last break PC Break
00k O0min 00s= 000ms 000us 000ns
00k O0min 00sz 00lms 092us S00ns

EcO00 HE25/Z2237 Ewulator CPUT Z000 (Emulator PCI Card Driv

Sub: 3ZkHz

4] :IH Wemary  Platform £ Events J

Figure 6.34 Displayed Contents of the [Status] Window (PC Break)

Note: The items that can be displayed in this window differ depending on the product. For tl
be displayed, refer to section 8, Software Specifications Specific to This Product, or th



set.
¢ Click the [Event] tab.

Up to 12 event points (eight event channels and four range channels) can be set up as indep:
this example, we are setting the condition for event channel 1.

Condition Lotion

Eupty

(E) Eunpty

(E) Euptry

(E) Ewptry

(E) Euptry

(E) Ewptry

(E) Eupty

Che (R) Eupty

Chl0O(R) Eupty

Chll(R) Eupty

Chlz(R) Eupty
4[> [\ Breakpoint } Event # Trigoer f

Figure 6.35 [Event] Window (Event Channel 1 [Ch1])

« Select the line for Chl in the [Event] window. Double-click on this line that is highlighted.
« The [Breakpoint/Event Properties] dialog box is displayed.
« Make the following settings in the boxes on the [General] page:
Select the [Event] radio button in the [Type] group box.
Select the [Address] radio button in the [Address] group box. Then use the [Source] windo
address on the line that has ‘ali]=j;’ within thutorial function and enter this address in th
Lo] edit box. In this example, entef0000105¢c .

« EnterD’5 as the number of times the event condition is to be satisfied in the [Required nu
occurrences] edit box on the [Action] page.
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[T Outside Fange

— Data Compare Direction——
[ Compare = Wse Mask " Read
Walue [

- IH L = Write

¢ Bute € Word
bask |HD

* Either

ok I Cancel |

Figure 6.36 [General] Page ([Breakpoint/Event Properties] Dialog Box)

« Click the [OK] button. The [Event] window is displayed, as shown below.

Type State Condition Action
Chl (E) Enahble Address=H'0000105C (Tutorial.cpp/42) address count D'5 EBreak
Chz (E) Eunpty
Chi (E) Enpty
Chd (E) Enpty
Chi (E) Enpty
Che (E) Enpty
Ch? (E) Enpty
Chi (E) Enpty
Ch9 (R Enpty
Chl0iR) Eupty
ChlliR) Eupty
Chlz(R) Enpty
4 [ » [\ Breakpoint ), Event £ Trigger f

Figure 6.37 [Event] Window (Setting Completed)

Note: The items that can be displayed in this window differ depending on the product. For tt
displayed, refer to section 8, Software Specifications Specific to This Product, or the o

Select [Reset Go] from the [Debug] menu to stop the tutorial program at breakpoints.

The program runs then stops at the condition specified under Ch1.



i

000001052
0x0000105z

000001070
0=0000107%=

O=z00001082
0=z0000108a
O=z00001096
0=z00001052
0xz000010as
0=z000010ba
0=z000010ck
0=z00001042
0xz000010de
0=z000010=a
O=z000010f6
0=z000010fc

¥

i T T

al1] = 3.

p_san—rsort(a);
p_=zan—:change(a):

p_=zan—>=0=a[0]:
p =am—r=l=a[l]:
p_=an—=2=al2]:
p =am—r=3=al[3];
p_=zan—>=d=a[4d]:
p =am—r=5=a[5];
p_=zan—=6=al[6]:
p =am—r=7=al[7].
p_=an—>=8=a[8]:
p =am—r=9=a[9];
p_=amn;

Figure 6.38 [Source] Window at Execution Stop

The [Status] window displays the following contents.

Item I Status

Comnected To:

Eg000 HE25/Z237 Ewulator CPFU 2000 (Emulator PCI Card Driv

Cause of last break
Event Time Count
Parn Time Count

CPTT H8E/2237

Mode 7

Clock source Main: 10MHz, Sub:3zkHz
P status EBreak

Complex Event Systen
00k 00min 00= 000ms 000us 000n=
00k 00min 00= 000ms 738us 750ns

4 I :I\ Memaory ), Platform f Events f

Figure 6.39 Displayed Contents of the [Status] Window

Refer to the [Watch] window for the value of variableThe value is 4, indicating that the break ¢
the condition had been satisfied five times.

Note: The items that can be displayed in this window differ depending on the product. For th
displayed, refer to section 8, Software Specifications Specific to This Product, or the o

Remove the event point. Clicking the right-hand mouse button on the [Event] window displays
Select [Remove All] from this menu to remove all event points.
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FTR Adddress | Instruction ‘Data ‘R/U ‘Area ‘Status Clock | Probes |1\TMI |IRQ?—

inestamp | Source

Figure 6.40 [Trace] Window

When trace information is displayed in the [Trace] window, clicking the right-hand mouse butt
window displays a popup menu. Select [Clear] from this menu to clear the trace information.

The following sections give an overview of the trace functions and methods for setting them.



Figure 6.41 [Trace Acquisition] Dialog Box
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Address L |H 00000000
Address B [H00000000
[T Outside Fange
— Data Compare Direction——
[ Compare = Wse Mask " Read
Lz IHID = wiite
¢ Bute € Word
pask IH'D * Either
’TI Cancel |

Figure 6.42 [Breakpoint/Event Properties] Dialog Box

(3) Use the [Source] window to refer to the address on the line that has ‘a[i]=j;’ witttirtohial
and enter this address in the [Address Lo] edit box of the [Address] group box on the [Gen
[Breakpoint/Event Properties] dialog box. In this example, gd@900105¢ . This address ha
set. Click the [OK] button to close the [Breakpoint/Event Properties] dialog box.

ent Properties llil
General |Bus a’AreaI Signalsl Aclionl
—Tupe Addrezs
¢ PCBreak | | © DonftCare % Addiess © Range
Address Lo [
& Event & . |H0000 05C
Address HI' 00000000
[ Dutside Fange
— Data Compare Diirection——
[~ Compare [ Lze bask " Read
Walue [
- IHD  Wiite
) Bute. £ Wwiord
Iask IH'D

o]

Cancel |

Figure 6.43 [Breakpoint/Event Properties] Dialog Box (after Setting an Event)



Disabled -

9 (R H'105C addiess Ed

Figure 6.44 [Trace Acquisition] Dialog Box (Adding an Event)
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Disabled -

9[R) H105C address hd

_aed | g | | _peke | _ode |

Figure 6.45 [Trace Acquisition] Dialog Box (Pages Added)



Figure 6.46 [Trace Acquisition] Dialog Box (Displaying Page [1])

330



Range Event Edi... |

ak. I Cahicel |

Figure 6.47 [Trace Acquisition] Dialog Box (Setting Completed)

(8) Make the setting such that the break occurs after the instruction at the address on the line
within thetutorial function (H'0000105C in this example) has been executed five time
this, refer to section 6.15.2, Breaking Execution at Event Points).

(9) Select [Reset Go] from the [Debug] menu. Processing stops when the break condition is :
[Trace] window then displays the following content.

FTR | Address ‘ Instruction ‘ Data ‘ BT | Area | Sratus ‘ Clock | Probes |1\|'HI | IRQ7-0 | Timestamp | Source

-00004 00l05e EXT5.L ER4 17f4 RD ROM PROG 1 1111 1 11111111 afi]l =3
-00003 00105¢ EXT3.L ER4 17f4 RD ROM FROG 1 1111 1 11111111 a[i]l =13
-00002 00105  EXT3.L ER4 174 RD ROM FROG 1 1111 1 11111111 ali] = 3
-00001 00105e EXT5.L ER4 17f4 RD ROM PROG 1 1111 1 11111111 afi]l =3
+00000 00Ll05c EXT3.L ER4 17f4 RD ROM FROG 1 1111 1 11111111 a[i]l =13

Figure 6.48 [Trace] Window (Displaying the Result)

If you have trouble viewing a column, drag the header (vertical) bars below the title bar to
of the column.

(10)Remove the event points that have been set and clear the trace information. Click the rig|
button on the [Event] window to display a popup menu. Select [Delete All] from this menu
the event points that have been set. Click the right-hand mouse button on the [Trace] win
further popup menu. Select [Clear] from this menu to clear the trace information.



\&) REYIoLCl UIT aUulitToos Tallyt 1Ul Ualt aLyuisitivil as dil ©TVETIL LUTIUTUUTTL. CHUR UIT |AUU... | U
Events] group box on the [General] page to display the [Breakpoint/Event Properties] dialc
6.42, [Breakpoint/Event Properties] dialog box).

(3) Click the [Range] radio button in the [Address] group box on the [General] page of the [Bre
Properties] dialog box. Use the [Locals] window to refer to the address on the line where g

defined within theutorial

function, is allocatedH{’00FFEF80 in this example) and enter |

in the [Address Lo] edit box. Then enter an address, which is H'27 added to that entered i
edit box H'OOFFEFA? in this example), in the [Address Hi] edit box. This procedure sets tl
range for variabla of thetutorial function.
(4) Click the [Write] radio button in the [Direction] group box to set a write cycle for the specifi
completes the setting of a memory range. Click the [OK] button to close the [Breakpoint/E

dialog box.

Ereakpaint/Event Properties 2=
General |Bus / twea | Signals | Action |
— Type Address
1 EC Break " Don'tCare ¢ Address © Range
Address Lo [
& Evert & . |H'O0FFEFE0
AddiessHi  [H'ODFFEF&7
[ Outside Fange
— Data Compare Direction——
[ Compare = Wse Mask " Read
Walue o E e
e i
¢ Bute € Word
pask IH'D " Either
ok I Cancel |
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Figure 6.49 [Breakpoint/Event Properties] Dialog Box (after Setting an Event)



[~ DIC Cycles IDisabIed 'I

[ Befresh Cycles

 Trace Event
Exent:
|9 (R HFFEFS0 range to HFFEFAT wite =l
Edit... Sequence... Delete | Delall |
QK | Cancel |

Figure 6.50 [Trace Acquisition] Dialog Box (Adding an Event)

(6) To enable time stamping, select 125ns from the [Clock] combo box of the [Time Stamp] gr

il 3
General |Stop | Delayed Stop
—Suppress——————— Time Stamp
v Free Trace
" DMAC Cycles Clock:
" DIC Cycles
[ Refresh Cpcles
r Trace Event
Ewent:
|3 [RIHFFEF80 rangs to HFFEFAT wiite =l
dd. | Ed. Sequence.. Delete | Delaul |
ITI Cancel |

Figure 6.51 [Trace Acquisition] Dialog Box (Time Stamping is Available)



Gerneral I Stop I Delayed Stop 1 |2 I 3 I 4 I
r— Conditions
" Disabled " Puoint to Point ' Range " Ewent

Edi... |

Fange Event

ak. I Cahicel |

Figure 6.52 [Trace Acquisition] Dialog Box (Setting Completed)

(10) Make the setting such that the break occurs after the instruction at the address on the lir

>s0=a[0];’ within thetutorial
section 6.15.1, PC Break Function).

function (H'00001082 in this example) (for details on this

(11) Select [Reset Go] from the [Debug] menu. Processing stops when the break condition is
[Trace] window then displays the following content.

Probes | NI | TRQ7-0

PTR | Address | Tnstruction | Data | R/ | Area | Status | Clock Timestanp

-00087 Efefs0 0000 R 0000RO00inO00S000LS738UsET
00086 Frefs2 alcé TR 0000R0DE K00 50007390500
00085 Efefad 0000 R 0000h000WinO005000RS755Us37
00084 Efefes 167¢  UR 0000h000wind00S000RS755us50
00083 Frefss noon  WR 0000RODE K00 50007790557
00082 Efefea 2781 R 0000h000RinO005000RS780us00
00081 Frafse noon  WR 0000h0DMwinD00S000L300us37
00030 Efefge 426 R 0000R000ARO00S000RS300UE 50
00079 ££e£90 0000 R 0000R000WinO00S000SE20usET
00078 Frefoz 794 TR 0000h0DMwinA00S000LS32 1us00
00077 £refad 0000 TR, 0000h000WANN00S000LSE41us3T
-00076 Efe£os 156b  UR 0000RO00inO00S000RSE41usST
00075 FEefos noon  WR 0000RODEATO00S000LS361 0557
Jqu7a coecsa 5322 TR ODODANODLA00sH00n=06 LT
4

Figure 6.53 [Trace] Window (Displaying the Result)

If you have trouble viewing a column, drag the header (vertical) bars below the title bar to
of the column.
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The number of times the internal RAM has been written to can be included in the acquired tra

@

@

(©)

Make the setting such that a break occurs at the address on the line that has ‘p-sam->sC
tutorial function (H'00001082 in this example) (for details on this, refer to section 6.
Function).

Select [Reset Go] from the [Debug] menu. Processing stops when the break condition is
[Trace] window then displays trace information.

Select [Statistic...] from the popup menu that is displayed when you click the right-hand |
the [Trace] window. A message box appears, indicating that the trace data is being loade
[Statistic] dialog box will be displayed.

21|

I

Hesult
[Hear
Result :
Condition | Amount | FTR
KN I

Close

,

Figure 6.54 [Statistic] Dialog Box



Start : IWH

Rezult |
End :I

Clear |
Result :
Condition | Amount | FTR
R A=t
N I i

Close |
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Figure 6.55 [Statistic] Dialog Box (New Condition)




- 1=

Hew
Start : IHAM

Besult |
End I

Clear |
Result :

Condition | AmnoLint | FPTR
RAwf=wH E Area=Rak

K i

Cloze |

Figure 6.56 [Statistic] Dialog Box (Condition Added)




Start : IHﬂM

End I
Clear |
Result :
Condition | Amount | FTR
R =wH E Area=RAM 1114 -09063,-09058,-0905:

KN i
Close |

@)
®)
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Figure 6.57 [Statistic] Dialog Box (Result of Analysis)

Click the [Close] button to close the [Statistic] dialog box.

Remove the event points that have been set and clear the trace information. Clicking the
button on the [Event] window displays a popup menu. Select [Delete All] from this menu
event points that have been set. Clicking the right-hand mouse button on the [Trace] win
further popup menu. Select [Clear] from this menu to clear the trace information.



[Trace] window then displays trace information.
(3) Select [Function Call...] from the popup menu displayed by clicking the right-hand mouse
[Trace] window. The [Function Call Display] dialog box will be displayed.

Function Call Display: ﬂ ﬂ

Setting

Enable to dizplay trace information with function
call only 7

{” Enable

0K | LCancel |

Figure 6.58 [Function Call Display] Dialog Box

(4) Click the [Enable] radio button and then the [OK] button. Only the information on function
displayed in the [Trace] window (the [Label] column’s right-side boundary has been move
[Trace] window to show the function calls).

i
Label | prR | aad... | mstruction | pata| B/W| Area| Status | Clock | Probes | amr
PowerON Reset() -0910% 000400 MOV.L #H'00FFEFCO,ERT 7a07 RD RON  PROG 1 1111 1
_main 03582 001034 BSR Btutorial{}:8 5502 RD ROM PROG 1 1111 1
Tutorial() 03578 001036 MOV.L ER3, B-ER7 0l00 ED  ROM  PROG 1 1111 1
Sample::Sannle() 03558 002000 MOV.L ER2, B-ER7 Dl00 FD ROM  PROG 1 1111 1
_sbrk -03369 001000 STMLL |ERZ-ER3) ,B-5P 0110 RD ROM  PROG 1 1111 1
Samplei:sorcilong *)  -Dl667 002068 STMLL |ERZ-ER3) ,B-5P 0110 RD ROM  PROG 1 1111 1
Semple::change (long *) -00469 002046 MOV.L ER3,B-ER7 0100 Rp  ROM  PROG 1 1111 1

Figure 6.59 [Trace] Window (Function Calls)

(5) To return the display in the [Trace] window to its previous state, follow the procedure in (-
[Function Call Display] dialog box. Click the [Disable] button and then the [OK] button.

(6) Remove the event points that have been set and clear the trace information. Clicking the
button on the [Breakpoints] window displays a popup menu. Select [Delete All] from this r
all the event points that have been set. Clicking the right-hand mouse button on the [Trac
a further popup menu. Select [Clear] from this menu to clear the trace information.



¢ Double-click the [Editor] column In theort function and set a PC breakpoint.

0=z00002068 vold Sample: sort{long *a)
O=x00002070 i
long t:
int 1. j. k. gap:
0=z00002072 gap = 5
0=x00002076 while{ gap » 0 ){
O=x000020748 for({ k=0; kigap: k++i{
0=x0000207c for{ i=k+gap; i<10; i=i+gap 1{
0=00002080 for{j=i—gap.; j:=k; j=j—gap){
O=z00002084 L ] if{al[jlzali+gapl){

t = af3].
0=x000020a4 a[3i] = alj+gap]:
0=z000020a8 a[j+gap] = t:

h

el=ze

brealk;
+
¥
B

0=000020=0 gap = gap-2;
0x=000020cc T

Figure 6.60 [Source] Window (PC Breakpoint Setting)

* Select [Reset Go] from the [Debug] menu.
« After the break in program execution, select [Stack Trace] from the [Code] submenu of the
open the [Stack Trace] window.

& StackTrace 1ol =l
Kind |Name |Value |
F Sample: ;sort{long *) { 0=x00002084 }
F tutorial() { 0=0000107a
F maing) { 0=z00001036 3}
F PowerOH_Re=set () { 0x0000041e }

Figure 6.61 [Stack Trace] Window

Figure 6.61 shows that the position of the program counter is currently at the selected lirsorf)
function, and that theort()  function is called from theutorial() function.

To remove the PC breakpoint, double-click the [Editor] column irs¢ine function again.
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R e B

«  Called Count Of Specified Range Measurement

In this tutorial, we describe the Time Of Specified Range Measurement.

6.18.1 Time Of Specified Range Measurement

(1) Select [Performance Analysis] from the [Performance] submenu of the [View] menu to dis;
Performance Analysis Type] dialog box.

ct Performance Ansl

Performance dnalysiz EE000 Perfarmance fne

Figure 6.62 [Select Performance Analysis Type] Dialog Box

(2) Select “E6000 Performance Analysis” from the [Performance Analysis] combo box in the |

Performance Analysis Type] dialog box and click the [OK] button. The [Performance Analy
be displayed.

- Performance Analysis

Ho Neme | condition Fate | RUN-TIME MAX-NIN-TINE Count | o---

L A N

-

Figure 6.63 [Performance Analysis] Window



mange Name . |I—‘.ﬂ.1

Range

Start Address IH'DDDDDDDD _I
End Address : IH'DDDDDDDD

— Common Settings of Pelformance(Pa1-8)

Addrezs Control Mode: Prefetch Seftings... |
Time Measurement Unit: 160ns
Cancel |

Figure 6.64 [Performance Analysis Properties] Dialog Box

(4) Select Time Of Specified Range Measurement from the [Measurement Method PA1] coml
(5) The parameter settings are as follows.

Enter “sort” in the [Range Name] edit box.

Click the [...] button to the right of the [Start Address] edit box to display the [Input Fu
dialog box. Enter the function name “sort” in the [Function] edit box of this dialog box
the [OK] button. The corresponding addresses for the function “sort” will now be set ir
Address] and [End Address] edit boxes.

Input Function Range d |

Function
ot Cancel |

Note:
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Figure 6.65 [Input Function Range] Dialog Box

The addresses figured out in the [Input Function Range] dialog box are just for referer
the end address of a function may be different. Check the last instruction of the functic
[Disassembly] window to correct the value set in [End Address] so that it will be the ad
instruction (in general, the last instruction of a function is a RTS instruction). A label né
expression can be entered instead of an address value in boxes where an address sh



Time Measurement Unit 160ns j Caticel |

Figure 6.66 [Common Setting of Performance(PA1-8)] Dialog Box

(7) Click the [OK] button to display the content that has been set for line 1 of the [No] column
[Performance Analysis] window. This completes the settings for a Time Of Specified Rang

- Performance An: i W i
No Name | Condition | Rate RIN-TIME | ax-MIH-TTHE | Count | 0---10--
1 sort  Range H'0000Z068 H'000020D4 0% 00h 00win 00s 000ms 000us 000ns 0
z

3

a

5

&

7

B

4]

Figure 6.67 [Performance Analysis] Dialog Box (Setting Completed)

(8) Set an event point at the address on the line that has ‘p-sam->change(a);’ wittorigde  fu
(H'0000107 in this example) so that a break occurs when the spesiied function has beer
three times (refer to section 6.15.2, Breaking Execution at Event Points).

(9) Select [Reset Go] from the [Debug] menu. Processing stops when the break condition is s
[Performance Analysis] window then displays the information shown below. The value sho
column is 3, which indicates that teert  function has been executed three times and the e

: B
No Name | Condition | ate | pom-TmNE | MAX-NTH-TTIE | count | 0---10--

1 sort Range H'0000Z065 H'0000Z0D4  16% 00h 00min 00s 000ms 352us 430ns 3 EEEEGERE
2

A W1 mom oW

Figure 6.68 [Performance Analysis] Dialog Box (Displaying the Result)

(10) Delete the setting for performance analysis and remove the event point. Click the right-h:
on the [Performance Analysis] window to display a popup menu. Select [Reset All] from th
delete all of the settings. Clicking the right-hand mouse button on the [Event] window also
menu. Select [Delete All] from this popup menu to remove all the event points that have be



Monitar Setting I

2

MName: |monitor1

— Dptionz
Address: |H'DDDDDDDD
Size [bytel JH20

v Auto-Refresh at rate [ms] :
|V Reading the Initial *alue

Access [Format): IBYTE [ASCIN

=
[

ID'DDEDD

r— Colar

Change Indicatar: IChange j
Foreground: _|v| Background: |:||'|
v Mayfly

— Detail

lDETAIL WOT SUPPORTED!

Detal |

— History

=

Ok I Cancel |
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Figure 6.69 [Monitor Setting] Dialog Box



Note:

\VY/ QUi DT T I ) Uit Uic [ALvLeoo] LUITTIVU UUA.
(d) Check the [Auto-refresh at rate] check box and ent@®500 .
(e) Check the [Reading the Initial Value] check box.
Set the parameters in the [Color] group box as follows:
(a) Select Change from the [Change Indicator] combo box.
(b) Select red and white in the [Foreground] and [Background] combo boxes, respecti
(c) Check the [Mayfly] check box.

Depending on the operating system in use, the foreground and background colors ma

Maritor Sett 2=
Monitor Setting |
Narmne: Imonitnﬂ
~ Options
Address: IH'DDFFEFBD
Size [buyte): IH'ED ﬂ
Acess [Format): IBYTE [HEx] ﬂ

v Auto-Refrezh at rate [ms) :
[+ Reading the Initial ¥alus

ID ‘00500

— Color
LChange Indicator: Il:hange j
Foreground: [ |~ Background: |:||'|
[ Maptly

— Detail

IDET»&IL MOT SUPPORTED!

Lieta |

— Higtony

=

[ o ]

Cancel |

Figure 6.70 [Monitor Setting] Dialog Box (Setting Completed)



0x00FFEFAQ
0x00FFEFAB
0x00FFEFBO0
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Figure 6.71 [Monitor] Window




0xQ0FFEFB88 00 00 27 4p 00 00 1D 08
0x00FFEF20 00 00 28 c1 00 00 4E 3F
0xQ0FFEF28 00 00 49 EE 00 00 47 5C
O0x00FFEF&0 00 00 &8 70 00 00 10 7F
O0xQ0FFEFAB 00 FF BO D8 00 00 41 Cé
0x00FFEFEO 00 00 00 00 00 FF EF 80
O0xQ0FFEFBES 00 00 10 36 00 00 04 1E
0x00FFEFCO0 6A 18 6a 18 6a 18 6a 18
O0xQ0FFEFCB8 6A 18 6A 18 64 18 6a 18

=

Figure 6.72 [Monitor] Window (during Execution)

(5) After you have finished checking the states in the [Monitor] window, select [Halt Program]
menu to halt the program’s execution.
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*« H8S/2643 series

e HB8S/2633 series, H8S/2633R, and H8S/2695
¢ HB8S/2626 series and H8S/2623 series

« H8S/2238 series

« HB8S/2237 series and H8S/2227 series

¢ H8S/2258 series

7.11 Supported MCUs and User System Interface Cables

If emulation is performed for the H8S/2626 series and H8S/2623 series, an option board (HS:
required.

If emulation is performed for the IEBUS% in the H8S/2258 series, an option board (HS2258E10¢
required.

Note: |EBus" (Inter Equipment BUY) is a trademark of NEC Corporation.
For notes on option boards, refer to the user’'s manual provided for them.

Contact Hitachi's sales office for the MCU type names and packages supported by the E600(
the combination of the E6000 user system interface cables and option boards.

7.12 Operating Voltage and Frequency Specifications

Table 7.1 shows examples of the MCU operating voltage and frequency specifications suppo
emulator. If the emulator is used in an environment that exceeds the operating voltage range
frequency range guaranteed for the MCU operation, normal emulator operation is not guaran



H8S/2227 series 2.7-3.6 O 13.5

7 H8S/2258 series 4.0-55 O 13.5

Note: Only the HS2633REPI61H can support the frequency up to 28 MHz. The maximum frequency sup
by the HS2633EPI61H is 25 MHz.

NOTE

For details on the operating voltage and frequency specifications,
refer to the MCU hardware manual.

7.2 User System Interface

All user system interface signas are directly connected to the MCU in the emulator with no buffering exc
those listed below which are connected to the MCU through control circuits:

* NMI

* RESET

* MD2, MD1, MDO
« XTAL

« EXTAL

o WAIT
721 Signal Protection

All user system interface signals are protected from over- or under-voltage by use of diode arrays except |
AVcc and Vref.

Pull-up resistors are connected to the port signal's except for the analog port signals.

The PVcc signals (except for AVcc signals) at the head of the user system interface cable are connected t
which is monitored by the emulator to detect whether the user system hardware is connected.
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Default:

PVcc
47 kQ

47Q
MCU User system

interface cable

Figure 7.1 Default User System Interface Circuit

Mode Pins (MD2, MD1, and MDO0): The mode pins are only monitored. The CPU mode depen
settings.

PVcc
47 kQ
Emulator 47 Q
control User system
circuit interface cable

Figure 7.2 User System Interface Circuit for Mode Pins

RESET and NMI: The RESET and NMI signals are input to the MCU through the emulator co
rising/falling time of these signals must be 8 ns/V or less.

\Vce

P
47 kQ
Emulator 74HC14 470
control é mn——->—0 User system

interface cable

circuit

Figure 7.3 User System Interface Circuit for RESET and NMI Signals



O AVCC

MCU

N User system
s 1 OVref i terface cable

S,
27 kQ
Li_—f_o AVss
0.022 uF 0.022 uF

Figure 7.4 User System Interface Circuit for ANO to AN15, DAO to DAL, AVcc, AVss, and V

IRQO-IRQ7 and WAIT: The IRQO to IRQ7 and WAIT signals are input to the MCU and also t
acquiring circuit. Therefore, the rising and falling time of these signals must be within 8 ns/v o

PVcc
47 kQ
47 Q
MCU User system
interface cable
I
I
PVce |
47 kQ | User system
Trace Emulator 47 Q | interface cable
buffer control connected by
circuit cable head
Figure 7.5 User System Interface Circuit for IRQEIRQ7 and WAIT Signals
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Fower-on/ FC Reset veclor vaiue Reset veclor value
initialized EROto ER6  Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The | mask is set to 1 and the The | mask is set to 1 and the

Reset command PC

other bits are undefined
Reset vector value

other bits are undefined

Reset vector value

EROto ER6  Undefined Undefined
ER7 (SP) H'10 Undefined
CCR The | mask is set to 1 and the The | mask is set to 1 and the

other bits are undefined

other bits are undefined

731 A/D Converter and D/A Converter

Due to the use of a user system interface cable, there is a slight degradation in the A/D and C

that quoted in the Hardware Manual for the MCU being emulated.
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8.1.1 Target Hardware

This emulator software conforms to the H8S/2633R E6000 (HS2633REPI61H) and H8S/2633
(HS2633EPI61H) emulators.

8.1.2 Selectable Platform

The debugging platforms selectable in this emulator are listed below. The MCUs that can be
according to the debugging platform selected.

Table 8.1 Selectable Target Platforms

Debugging Platform Remark

E6000 H8S/2237 Emulator CPU 2000  For emulation of the MCUs that have the H8S/2000 CPU as tf
core.

E6000 H8S/2633 Emulator CPU 2600  For emulation of the MCUs that have the H8S/2600 CPU as tf
core.




Uszer 5ignals

¥ User Beset enable
W User MM enable

™| WUser Standby enatile

CDevice:

Maode: I?’ [advanced mode. single chip) j

I Singla iip ok ¥ User Bus Reguest enable
Clock: | Main10MHz, Subi32kHz =l
Tirner Resolution: |125ns j

Flash emon: Eontrol; I vl

¥ Enable read and wiite on the fly
¥ Break on access eror
™ Enable intermal ROM area write

User WCC Thisshold = 400V 4 | [ |

Diriver: |EBDDD LISE Driver
[ Change driver in start up

ok I Cancel |

Figure 8.1 [Configuration Properties] Dialog Box ([General] Page)
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Hie vaiuc LU 115, 1290 115, 20U 115, QUU TS, L Us, £ Us, 4 US, O US, U
can be selected.

The timer for execution time measurement has a 40-bit counter.

At 20 ns the maximum time that can be measured is about six hc
at 16 ps the maximum time is about 200 days.

When the counter overflows, the maximum time possible for
measurement will be displayed with prompt “>” that indicates tha
counter has overflowed.

[Enable read and write on the
fly]

[Break on access error]

When this box is checked, it is possible to access the target syste
memory while the user program is running. Do not check this box
require realtime emulation.

- When accessing the internal ROM, internal RAM, or emulation |

HEW accesses the memory directly as the bus mastership is rele
the emulator without breaking the user program. The MCU waits
approximately 80 us while operating at 25 MHz.

- When accessing the internal /0, DTCRAM, or user memory

Memory is accessed with breaking the user program. This pause
approximately 2 ms while operating at 25 MHz.

When the internal RAM is disabled, an access to this area is not
during the user program execution.

Note:

When the content of the memory is modified during the user prog
execution (e.g. modification in the [Memory] window or by the
MEMORY_EDIT command), HEW reads the content to update tF

HEW also reads the memory content when the content has been
by operations such as selecting [Memory -> Refresh]. In this cast
content of memory is read and then updated in each of the windc

To prevent unnecessary reading of the memory content, close th
window displaying the memory content (such as the [Memory] or
[Disassembly] window) or make the settings so that the content v
be updated.

The [Monitor] window, or the [Watch] window that satisfies the co
listed below displays the memory content. Note that, however, of
these windows does not prevent realtime operation because the
of updating the memory content in these windows is different.

Conditions:
1. Registered symbols are only allocated to general-purpose regi

2. Registered symbols are only allocated to the monitor range se
[Monitor] function (the mark R is colored in blue).

3. Registered symbols are comprised of those with the conditions
listed above.

When this box is checked, a break (the user program stops) occt
your program accesses an access-prohibited area or writes to a\
protected area.




[User Signals]

[Driver]

When this box is checked, the reset, NMI, standby, and bus requ
signals from the user system are enabled. Note that the standby
always invalid because the hardware standby function is not sup|
However, the status of the signal can be checked in the [Extende

Monitor] window.

Displays the E6000 driver that is currently installed.

[Change driver in start up]

When this box is checked, selection of a driver will be available n

the emulator is connected.

The MCUs selectable by the [Device] option and options that depend on the MCUs are listed
an MCU with a description in the Expansion Hardware column, connect the correct expansior

Table 8.2  Environment for the E6000 H8S/2237 Emulator CPU 2000 Debugging Platform
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[Device] Option  [Mode] Option [Clock] Option Expansion Hardw
Custom The MCU previously selected
H8S/2238 4 (advanced mode, 16bit Bus) Main: 10MHz, Sub: 32kHz
H8S/2237 5 (advanced mode, 8bit Bus) Main: 20MHz, Sub: 32kHz
H8S/2236 6 (advanced mode, on-chip ROM) Main: 10MHz, Sub: Target
H8S/2235 7 (advanced mode, single chip) Main: 20MHz, Sub: Target
H8S/2233 Target Main: Target, Sub: Target
H8S/2227 Main: Target/2, Sub: Target
H8S/2225
H8S/2223
H8S/2224
H8S/2258 HS2258EI06:
H8S/2256 (IEBus™ boar
Notes: 1. Target in [Mode] is only available when the target system is connected.
2. Target and Target/2 in [Clock] are only available when the target system is connected
3. In the H8S/2258, H8S/2238, H8S/2237, and H8S/2227 series, the maximum operatin
frequency of the actual MCU is 13.5 MHz.
4, IEBus™ (Inter Equipment Bus™) is a trademark of NEC Corporation.



H8S/2641

H8S/2623
H8S/2622
H8S/2621

H8S/2626
H8S/2625
H8S/2624

H8S/2633R

H8S/2695

Main:
: Target, Sub: Target
Main:

Main

Main:
Main:
Main:
Main:

: 10MHz, Sub: 32kHz
: 20MHz, Sub: 32kHz
Main:
Main:
Main:
: Target/2, Sub: Target

Main
Main

Main

Main:
: 20MHz, Sub: 32kHz
Main:
Main:
Main:
: 25MHz, Sub: Target
Main:
Main:

Main

Main

25MHz, Sub: Target

Target/2, Sub: Target

10MHz
20MHz
Target
Target/2

HS2623EI06:
(HCAN board;

10MHz, Sub: Target
20MHz, Sub: Target
Target, Sub: Target

10MHz, Sub: 32kHz

25MHz, Sub: 32kHz
10MHz, Sub: Target
20MHz, Sub: Target

Target, Sub: Target
Target/2, Sub: Target

Main:
Main:
Main:
Main:
Main:

10MHz
20MHz
25MHz
Target
Target/2

Notes: 1.
2.
3.

Target in [Mode] is only available when the target system is connected.
Target and Target/2 in [Clock] are only available when the target system is connected

In the H8S/2633R and H8S/2695 series, the maximum operating frequency of the act
is 28 MHz. If clock signals are supplied from the user system, up to 28- and 25-MHz ¢
frequencies can be supported in the HS2633REPI61H and HS2633EPI61H, respectiv



ROM: -
RéM:  |16kB |
Fin  [120/128Pe |
Modules
¥ Enable DTC v Enable IiD A/D Converter
v
W Enable DA& Converter ¥ Enable lICO ~ ;reg
Iz
W Enable Refresh Contraller v Enable [1C1 d
¥ Enable DMAL ¥ Enable w071 501 Select
W Erable TPU35 W Enable TMRZ-3 (" sCind
" SCI0-2
v Enable Piaitd14 " SCI0-3
W Enable MuliPracesserComunication [SCI11-4] i« SCI0-4

’Tl Cancel |

Figure 8.2 [Configuration Properties] Dialog Box ([Custom Device] Page)
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[RAM]

[Pin]

128kB: Sets the internal ROM area to be 128 kbytes (H’000000 t
H'01FFFF).

192kB: Sets the internal ROM area to be 192 kbytes (H'000000 f
H'02FFFF).

256kB: Sets the internal ROM area to be 256 kbytes (H'000000 t
H'03FFFF).

384kB: Sets the internal ROM area to be 384 kbytes (H’'000000 t
H'05FFFF).

512kB: Sets the internal ROM area to be 512 kbytes (H'000000 t
H'07FFFF).

Specify the internal RAM area size.

2kB: Sets the internal RAM area to be 2 kbytes (H'FFE800 to H'F
and H'FFFFCO to H'FFFFFF).

4kB: Sets the internal RAM area to be 4 kbytes (H'FFE000 to H'F
and H'FFFFCO to H'FFFFFF).

6kB: Sets the internal RAM area to be 6 kbytes (H'FFD800 to H'l
and H'FFFFCO to H'FFFFFF).

8KkB: Sets the internal RAM area to be 8 kbytes (H'FFDO0O0O0 to H'l
and H'FFFFCO to H'FFFFFF).

12kB: Sets the internal RAM area to be 12 kbytes (H'FFC000 to
H'FFEFBF and H'FFFFCO to H'FFFFFF).

16kB: Sets the internal RAM area to be 16 kbytes (H’FFBO0O to
H'FFEFBF and H'FFFFCO to H'FFFFFF).

24kB: Sets the internal RAM area to be 24 kbytes (H'FF9000 to
H'’FFEFBF and H'FFFFCO to H'FFFFFF).

32kB: Sets the internal RAM area to be 32 kbytes (H'FF7000 to
H'FFEFBF and H'FFFFCO to H'FFFFFF).

Specify the product package.

80/84Pin: Enables ports 1, 4, 7, PAO to PA3, B to D, and PF3 to
100PinA: Enables ports 1, 4, P70 to P73, PAO to PA3, and B to (
120/128PinA: Enables ports 1 to 4, 7, PAO to PA3, and B to G.
144PinA: Enables ports 1 to 8 and A to G.

100PinB: Enables ports 1, 4, 9, and A to F.

120/128PinB: Enables ports 1, 3, 4, 7, 9, PAO to PA3, and B to C
144PinB: Enables ports 1 to 5 and 7 to G.




Enable TPU3-5: Enables TPU3 to TPU5. TPUO to TPU2 are alw.
available.

Enable PWM14 : Enables the 14-bit PWM.

Enable MultiProcessorCommunication (SCI1-4)
Uses all SCI channels to support the multiproces
communication and the smart card interface. SC
always used for this support.

Enable IrDA : Enables IrDA.
Enable 11ICO: Enables IICO.
Enable 1IC1: Enables IIC1.
Enable WDT1: Enables WDT1.

Enable TMR2-3: Enables TMR2 and TMR3. TMRO and TMRL1 ar
available.
A/D Converter : Selects the specifications of the A/D converter.
4reg: 10-bit resolution, four data registers, and conversion tinr
state cycles
8reg: 10-bit resolution, eight data registers, and conversion tir
state cycles
SCI Select: Selects the number of SCI channels.
SCI0-1: Enables SCIO and SCI1.
SCI0-2: Enables SCI0 to SCI2.

SCI0-3: Enables SCI0 to SCI3.
SCI0-4: Enables SCIO to SCl4.
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8.1.6 [Status] Window

The [Status] window has three sheets. This emulator displays the following items.

¢ [Memory] sheet

oM

Ino
Ino

[teen etatws
Target Dewice Conficuration 00000000 - O0003FFFF Internal
OOFFEOOO - OOFFEFEF Internal
OOFFF200 - OO0FFFF3F Internal
OOFFFFEO - OOFFFFEF Internal
OOFFFFCO - OOFFFFFF Internal
System Memory Besources SIMM Module:
No BIMM fitted
Bam Bases:
0: not used
1: not used
Z2: not used
2: not used
Program MName Memory Loaded hrea
-.ator_cpiTutorial.abs H'Oooooooo - H'OOoooooz
H'O0000400 - H'000004Z5
H'O000l000 - H'OOOO0OLEFS
H'O0O00Z000 - H'0000Z139
| 4[> Memory £ Platiorm f, Events f

Figure 8.3 [Status] Window ([Memory] Sheet)

Target Device Configuration Displays memory mapping.

System Memory Resources Displays the memory resource of the emulator hardware.

Program Name Displays the program file name.




Cause of last break Beady
Event Time Count 00k O0min 00s O00Oms O00Ous
Dun Time Count 00k O0min 00s O00Oms O00Ous

4] Memary }, Platform # Events f

Figure 8.4 [Status] Window ([Platform] Sheet)

Connected To Displays emulator name (driver used).
CPU Displays the target MCU name.

Mode Displays the selected mode.

Clock source Displays the selected clock.

Run status Displays the execution status:

Break : The user program breaks
Running : The user program is running

Cause of last break Displays the cause of the emulator stopping at break. If a prograr
in the sub-active state, '(Sub Active)' will be displayed after the ce
the break.

Ready: User program not executed (immediately after starting th
User Break : Break by the user

PC Break: Break by program breakpoint

On Chip Break A : Break by hardware PC Break

Complex Event System : Break by complex event system
Stepping Completed : Break by stepping completed

Stepping Aborted : Break by stepping aborted

ROM Write Access Break : Break by writing to ROM
Write-protect Access Break : Break by writing to read-only merr
Unused Area Access Break : Break by accessing to guarded me
Performance Break : Break by Performance Analysis

Invalid breakpoint : Break by break-instruction without PC Break

Event Time Count Displays the measured result of the timer between events.

Run Time Count Displays the total execution time of the program.
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Figure 8.5 [Status] Window ([Events] Sheet)

Resources Displays the resource information and the information on events
the breakpoint.

8.1.7 Extended Monitor Function

This emulator displays the following items.

=10l ]

Value I
Uzer Standby Inactive
User NMI Inactive
User Reset Inactive
User Wait Inactive

Uzer System Voltage 0OE
U=zer System VoltageZ Dowm

User Cable Not Commected
Punning status Ereak = Ready
DOM Write No

Target Made 7

Target Clock No Clock
Target Sub Clock No Clock

Figure 8.6 [Extended Monitor] Window



Emulator CPU 2600 debugging platform is selected) is equals to or ex
the value set by [User VCC Threshold] in [Configure Platform].

User System Voltage2

User Cable
Running status

Displays whether or not the user VCC is supplied (this is only available
the E6000 H8S/2633 Emulator CPU 2600 debugging platform is selec

Displays whether or not the user cable is connected.

Displays the address bus value in the MCU and the status of the CPU
the user program is running, and the cause of a break while the user
is halted.

Break = <Cause of break> : Displays the cause of a break.

Address = <Address bus value>
Displays the address bus value during the user program execution. Wi|
subactive mode, (SubActive) is displayed after the address bus value.

Status = <Status of the CPU> : Displays the status of the CPU.

PREFETCH: CPU instruction prefetch cycles
DATA: CPU data access cycles

DMAC: Operation of DMAC

DTC: Operation of DTC

SLEEP: Sleep mode

STANDBY : Standby mode

WATCH: Watch mode

SUBSLEEP: Subsleep mode

REFRESH: Refresh cycles

ROM Write

Target Mode

Displays whether or not the ROM has been written to during the user |
execution.

Once the ROM has been written to, the state is retained until the Conf
Platform is set again.

Displays the mode to be input from the user system.

Target Clock

Displays whether or not there is a clock signal to be input from the use
system.

Note: In this emulator, the update interval in the [Extended Monitor] window cannot be selected or cha
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Cru rFrereicn FROG CFU prereicn cycles
CPU Data DATA CPU data access cycles
Refresh REFRESH Refresh cycles

DMAC DMAC DMAC cycles

DTC DTC DTC cycles

Other OTHER Others

Table 8.5 Area Signals Acquired by the Emulator

Area Trace Display (Status) Description

On-chip ROM ROM ROM

On-chip RAM RAM RAM

On-chip 1/0 16bit 1/0-16 16-bit 110

On-chip 1/0 8bit 1/0-8 8-bit 110

External 1/0 16bit EXT-16 16-bit EXT (external)
External 1/0 8bit EXT-8 8-bit EXT (external)
DTC RAM RAM/DTC DTCRAM

Note: The signals to indicate bus states and areas are used to set the [Bus/Area] condition ¢
They can also be acquired as the trace information. The bus state signals are also use
condition not to acquire the trace ([Suppress] option) and in the Access Count Of Spe
Measurement mode for measuring the hardware performance ([Access Type] option).

8.1.9  Monitoring Function

This emulator incorporates the bus monitoring circuit as the standard, which thus allows a us
function to update the content of memory without affecting the realtime operation.

8.1.10 Trigger Points

This emulator incorporates the bus monitoring circuit as the standard, which thus allows a us

that can be set on the [Trigger] sheet in the [Event] window.



-05566 000406
-05565 000408
-05564 00040&
-05563 ffefbe
-05562 ffefbe
-05561 00040c
-05560 00040e
-05555 000410
-05558 0011c2
-05557 ffefbd
-05556 £fefba
-05555 0011lcd
-05554 ffefha

MOW. L

HOW. L

ORC.E

TSR

HMOW. W

ER&, E-ER7 0100 RD ROM PROG 1 1111 1
6df6 RD RON FROG L 1111 1 11111111
ER7,ERG 0ff6 FD RN FROG L 1111 1 11111111
00ff WR  RAM/DTC DATA L 1111 1 11111111
efbd WR  RAM/DTC DATA 1 1111 1 11111111
#H'80,CCR 0480 RO RON FROG 1 1111 1 11111111 set_imas
B__INITSCT:24 5e00 RD  RON FROG L 1111 1 11111111 _INITHCT(
llcz RD  RON PROG L 1111 1 11111111
R2,[0-ER7 6dfz RD  RON PROG 1 1111 1 11111111
0000 WR  RAM/DTC DATA 1 1111 1 11111111
0412 WR  RAM/DTC DATA L 1111 1 11111111
(ER4-ERE) ,@-5F 0lZ0 RD ROM FROG L 1111 1 11111111
0000 WR - RAM/DTC DATA 1 1111 1 11111111

Figure 8.7 [Trace] Window

This window displays the following trace information items:

[PTR] Cycle number in the trace buffer. When the most recent record is record 0,
earlier record numbers go backwards (-1, -2, ...). If a delay count has been
set, the cycle number where the trace stop condition has been satisfied is
record 0. For the cycle (during delay) executed until the trace has stopped,
earlier record numbers go forward (+1, +2, ...) the most recent record.

[Address] Address (6-digit hexadecimal)

[Instruction] Disassembled code of the executed instruction

[Data] Data bus value, displayed as 2-digit or 4-digit hexadecimal

[R/W] Whether access was read (RD) or write (WR)

[Area] Memory area being accessed; ROM, RAM, 8- or 16-bit /O, 8- or 16-bit EXT
(external), or DTC RAM (not available when a time stamp is acquired)

[Status] Bus status during this cycle; DTC operation, PROG (prefetch), Data (CPU
data access cycle), Refresh (refresh cycle), or DMAC (DMAC cycle) (not
available when a time stamp is acquired)

[Clock] Number of clock cycles in bus cycle as 1 to 8. To indicate more clock
cycles, “OVR” is displayed (not available when a time stamp is acquired).

[Probes] A 4-bit binary number showing the four probe pins in the order of Probe 4,
Probe 3, Probe 2, and Probe 1 from the left (not available when a time
stamp is acquired).

[NMI] Status of the NMI input (not available when a time stamp is acquired)

[IRQ7-0] Status of seven IRQ inputs (not available when a time stamp is acquired)

[Timestamp]

[Source]

Time stamp of the record. Time stamps start from zero each time the user
program is executed. The timer resolution depends on the time stamp
clock rate selected in the trace acquisition (only available when a time
stamp is acquired).

Source program

[Label]

Label information that corresponds to the address (if defined)
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[Address] Sets an address condition.

[Data] Sets a data condition.

[R/W] Selects the type of access cycles.

[Area] Selects the area being accessed (not available when a time stamp is
acquired).

[Status] Selects the status of a bus (not available when a time stamp is acquired).

[Probes] Selects the status of four probe signals (not available when a time stamp
is acquired).

[IRQ7-0] Selects the status of eight probe input signals (not available when a time

stamp is acquired).

[Timestamp] Specify the time stamp value for bus cycles (only available when a time
stamp is acquired).

The [IRQ7-0] page is specific to this emulator. The description is given below.

¢ [IRQ7-0] page
Select the status of IRQ signals. The selection is not available when a time stamp is acquired

Trace Find : x|
General I Address I D ata R | Area |

Status I Probes IRQ7-0

— Setting

IRQ7 IW IREE IW
IRAS  [Don'tcare 7| R34 [Dontcare x|
IRO3  [Dontcare x| IRO2  [Dontcae x]
IRD1  [Dontcare ¥] IFG0  [Dart care v

QK I Cancel | Apply |

Figure 8.8 [Trace Find] Dialog Box ([IRQ7-0] Page)



High: The status of the IRQ Input Is high.

Low: The status of the IRQ input is low.

8.1.13  Trace Filtering Function

While using the emulator, the [Trace Filter] dialog box has the following pages:

Table 8.7 [Trace Filter] Dialog Box Pages

Page Description

[General] Selects the range for filtering.

[Address] Sets address conditions.

[Data] Sets data conditions.

[R/W] Selects the type of access cycles.

[Area] Selects the area being accessed (not available when a time stamp is not
acquired).

[Status] Sets the status of a bus (not available when a time stamp is not
acquired).

[Probes] Selects the states of four probe signals (not available when a time stamp
is not acquired).

[IRQ7-0] Selects the states of eight IRQ input signals (not available when a time

[Timestamp]

stamp is not acquired).

Specifies the time stamp value for bus cycles (only available when a time
stamp is acquired).

The [IRQ7-0] page is specific to this emulator. The description is given below.
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Don't care IRGE Don't care ™

Dan't care ™ IRE4 Dan't care ™
IRQ3 Don't care IRE2 Don't care >
IR Don't care * =Toli] Don't care >

ak. | Cahicel

| i

Figure 8.9 [Trace Filter] Dialog Box ([IRQ7-0] Page)

[Don't care]: Detects no IRQ input condition when this box is checked.
[Setting]: Detects the specified IRQ input condition.
[IRQ7] to [IRQO]: Select IRQ input conditions (not available when [Don't care]
checked).

Don't care: Detects no selected IRQ input condition.
High: The status of the IRQ input is high.

Low: The status of the IRQ input is low.



1/O registers.
1/0 port is in the input state at default. The I/O register contents indicate the emulator port ste
system interface cable is not connected, the read value is 1 due to pull-up resistors.

In the emulator, accesses to the following registers for controlling the flash memory are invali

* RAM emulation register (RAMER: H'FEDB)

« Flash memory control register 1 (FLMCR1: H'FFA8)

* Flash memory control register 2 (FLMCR2: H'FFA9)

« Block register 1 (EBR1: H'FFAA)

« Block register 2 (EBR2: H'FFAB)

¢ Flash memory power control register (FLPWCR: H'FFAC)

Note: The addresses indicate the lower 16 bits.

8.2.2 Access to the Reserved Area
When accessing the reserved area, note the following:

If the reserved area is used, the operation in the actual MCU cannot be guaranteed. If the us
to the reserved area during debugging, select the MCU having the largest ROM capacity (for
H8S/2631 program in the H8S/2633 mode).

8.2.3 Using the Internal RAM Area as External Addresses

When the RAME bit in SYSCR is 0, the internal RAM area can be used external addresses. |
the only memory that can be accessed is User (external), not Emulator (emulation memory). |
Chip Read-write (Internal RAM) setting is applied for memory mapping.

8.2.4 Support of Flash Memory

This emulator does not emulate the flash memory in the MCU.

8.25 Hardware Standby

This emulator does not support the hardware standby function. Therefore, checking [User Ste
[Configuration Platform] dialog box is invalid.
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item to view its color under icons in the tree, and see the [Color] tab. (See the “Syntax Col
chapter 4, Using the Editor of the HEW Part for details.)

| opened a workspace from my PC, and one of my colleagues opened the same workspac
from another PC. | changed the settings of the workspace and saved it. He or she saved 1
after me. | opened the workspace again and found that the settings of the workspace diffe
had set before.

The settings saved last are enforced. Once HEW opens a workspace, it is updated inside
does not save the settings into a file until a user saves the workspace intentionally.
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? Matches any single character (except a newline)
* Matches any number of occurrences (0 or more) of any character except a
newline

\n Matches a new line character

\t Matches a tab character

[] Matches any one character or range listed within the brackets

\ Overrides any following regular expression character

¢ Symbol: ?
Meaning:  This character matches any single character, except the newline character.
Example:  t?p matches “top”, “tip” but not “trap”.

¢ Symbol: *

Meaning:  This character matches any number of occurrences (0 or more) of any charac
newline. Thus, this character will not match across new lines. The * character
occurrences as are necessary to make the rest of the pattern match.

Example 1: t*o matches the “to” of “to0”, the “tro” of “trowel” and the “ty 0” of “sporty oran
but not “smart orange” because the * character does not match across a new

e Symbol: \n

Meaning:  This character matches the newline character.

\n would be used to search for line endings or in patterns that cross line bounc

Example 1: ;\n
matches every occurrence of a newline following a semicolon

Example 2: ;\nif

searches for a semicolon, a new line and a line beginning with “if".



P A

Meaning:

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 6:

* Symbol:
Meaning:

Example 1:

Example 2:
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L1
This matches any one character or a range of single characters listed within t
Brackets cannot be nested.
[-] specifies a range of characters e.g. [a-z] or [0-9]. The beginning character
have a lower ASCII value than the ending character of the range.
[~] matches a single character if it is not any one of the characters between
[~ and ]. This pattern also matches newline characters, unless the newline che
within the brackets.
[AEIOU]
Finds every uppercase vowel.
[<>7?]
Finds a literal <, > or ?.
[A-Za-z0-9_]
Matches an upper or lowercase letter, a digit or an underscore.
[~0-9]
Matches any character except a digit.
[\t\n]
Matches a space, a tab or newline.

]

Matches a literal ] if ] is placed after \.

\

This is the regular expression override character. If the character following the
regular expression character, it is treated as a normal character. The backslas
followed by a normal (non-regular expression) character.

\*
Searches for every occurrence of an asterisk.

\\
Searches for every occurrence of a backslash.
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Suppose that you have an editor in c:\myedit\myeditor.exe, which can take the file to edit as ¢
invoking the editor the following shortcut could be made, e.g.:

c:\myedit\imyeditor.exe c:\files\filel.c

if you wanted to open FILE1.C from the directory c:\files. However, what happens if you want
any file through this editor? The problem is that the command above is specific to “c:\files\file:
want to be able to do is to tell the HEW to use the editor specified but to open the file that | he
time. To do this, you can replace the specific name of the file for a general placeholder, i.e.:

c:\myedit\myeditor.ex&(FULLFILE)

Now whenever the HEW launches the editor with a file, it knows that it has to replace $(FULL
file you have selected.

C2 Inserting a Placeholder

Placeholders can only be entered into three specific edit fields within the HEW (figures C.1, C
are four ways a placeholder can be entered:

In the first example, place the insertion cursor at the point you would like to insert the placehc
select the required placeholder from the popup menu to the right of the edit field.

File:
o projectymyprojecthouputhfile 7 out [ 3 |

Figure C.1 Placeholder Popup Menu

In the second example, select the required placeholder other than [Custom directory] from the
specify a sub-directory relative to the directory shown by the placeholder. If you select [Custo
specify an absolute directory path in the [Sub-Directory] field.

Belative to

ICnnfiguration directony j

Sub-Directony

Figure C.2 Placeholder Combo Box and Sub-Directory Field
Note: The [Sub-Directory] field may be written as the [File path] field.

In the third example, place the insertion cursor at the point you would like to insert the placeh
required placeholder from the combo box and then click the [Insert] button.
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This is correct:

$(FILEDIR)

These are incorrect:

$(Filedir)

$( FILEDIR )
$FILEDIR
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$(FILEDIR)

File directory

$(FILENAME)
$(FILELEAF)
$(EXTENSION)
$(WORKSPDIR)

Filename (excluding path and including extension)

Filename (excluding path and extension)
File extension

Workspace directory

$(WORKSPNAME) Workspace name
$(PROJDIR) Project directory
$(PROJECTNAME) Project name

$(CONFIGDIR)
$(CONFIGNAME)

Configuration directory

Configuration name

$(HEWDIR) HEW installation directory

$(TCINSTALL) Toolchain install directory (on option dialog)
$(TOOLDIR) Tool installation directory (Tools Administration)
$(TEMPDIR) Temp directory

$(WINDIR) Windows® directory

$(WINSYSDIR) Windows® system directory

$(EXEDIR) Command directory

$(USERNAME) User login (Version control)
$(PASSWORD) User password (Version control)

$(VCDIR) “Virtual” version control directory
$(COMMENT) Comment (Version control)

$(LINE)

Line number of an error/warning




$(FILELEAF)

file

$(EXTENSION)

src

$(WORKSPDIR)

c:\hew\workspace

$(WORKSPNAME) workspace

$(PROJDIR) c:\hew\workspace\project
$(PROJECTNAME) project

$(CONFIGDIR) c:\hew\workspace\project\debug
$(CONFIGNAME) debug

$(HEWDIR) c:\hew

$(TCINSTALL) c:\hew\toolchains\hitachi\sh\511
$(TOOLDIR) c:\hew\toolchains\hitachi\sh\511
$(TEMPDIR) c:\Temp

$(WINDIR) c:\Windows

$(WINSYSDIR) c:\Windows\System

$(EXEDIR) v:\vc\win32

$(USERNAME) JHARK

$(PASSWORD) 214436

$(VCDIR) “c:\project” is mapped to “x:\vc\project”
$(COMMENT) “Please Enter Comment” dialog is invoked
$(LINE) 12

In table C.2, we are assuming that

« afile path is “c:\hew\workspace\project\file.src”.

« aworkspace named “workspace” is located at “c:\hew\workspace”.

« a project named “project” is located at “c:\new\workspace\project”.

« a configuration named “debug” has a configuration directory located at “c:\hew\workspace

« HEW.EXE is installed in “c:\hew”.

« a*HRF file of a toolchain (i.e. compiler, assembler, linker) is located at “c:\hew\toolchain\l
This is referred to as $(TCINSTALL) on the option setting dialogs of the [Options] menu ar
$(TOOLDIR) on the “Tools Administration” dialog.

« the Windows® operating system is installed in “c:\Windows” and the Windows® system di
“c:\Windows\System”.

« aversion control executable path is “v:\vc\win32\ss.exe”, a user name and its password to
control system are “JHARK” and “214436" respectively, 5(COMMENT) is specified in a co
the version control executable, and “c:\project” is mapped to “x:\vc\project” on the “Project
“Version Control Setup” dialog, which is invoked via [Tools->Version Control->Configure...

« an error of compiler or assembler occurred at line 12.
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If there is a placeholder popup mei k| next to an edit field into which you are about to ente
you should consider how you can use a placeholder to make that path or file definition flex
If you use several configurations, then the $(CONFIGDIR) placeholder is very useful to en
be written to and from the current configuration’s directory.

Wherever possible, use a placeholder. They can always be removed or added later so do
experiment.
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The following describes two formats of thedevices.10” file that supports or not the bit field.

D.1 File format (Bit Field Not Supported)

Each module name must be defined in the [Modules] definition section and the numbering of
be sequential. Each module corresponds to a register definition section and within the sectior

an I/O register.

The [BaseAddress] definition is for devices where the location of I/O registers moves in the a
depending on the CPU mode. In this case, the [BaseAddress] value is the base address of th
specific mode and the addresses used in the register definitions are the address locations of
same mode. When the I/O register file is actually used, the [BaseAddress] value is subtractec
register address and the resultant offset added to the relevant base address for the selected |

The [Register] definition entry is entered in the format <name> = <address> [<size> [<absolul

1.

2.

<name> register name to be displayed.

<address> address of the register.

. <size> which may be B, W or L for byte, word, or longword (default is byte).

. <absolute> which can be set to A if the register is at an absolute address. Thi

if the I/O area address range moves about on the CPU in different modes. In
register is defined as absolute the base address offset calculation is not perfc
specified address is used directly.

Comment lines are allowed and must start with a “;” character.

An example is shown below.



Module43=System_Control
Module44=Interrupt_Controller

[DMA_Channel_Common]
DMAWER=0xffff00 B A
DMATCR=0xffff01 B A
DMACROA=0xffff02 B A
DMACROB=0xffff03 B A
DMACR1A=0xffff04 B A
DMACR1B=0xffff05 B A
DMABCRH=0xffff06 B A
DMABCRL=0Xffff07 B A

Register
definition

[DMA_Channel_0]
MAROAH=0xfffee0 W A
MAROAL=0xfffee2 W A
IOAROA=0xfffee4 W A
ETCROA=0xfffee6 W A
MAROBH=0xfffee8 W A
MAROBL=0xfffeea W A
IOAROB=0xfffeec W A

ETCROB=0xfffeee W A
Address |

Size
Absolute address flag

Register name
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The [BaseAddress] definition is for devices where the location of I/O registers moves in the a
depending on the CPU mode. In this case, the [BaseAddress] value is the base address of th
specific mode and the addresses used in the register definitions are the address locations of
same mode. When the I/O register file is actually used, the [BaseAddress] value is subtractec
register address and the resultant offset added to the relevant base address for the selected |

Each module has a section that defines the registers forming it along with an optional depend
dependency is checked to see if the module is enabled or not. Each register name must be d
and the numbering of each register must be sequential. The dependency is entered in the se
<bit> <value>.

1. <reg> is the register id of the dependency.
2. <bit> is the bit position within the register.
3. <value> is the value that the bit must be for the module to be enabled.

The [Register] definition entry is entered in the format id=<name> <address> [<size>
[<absolute>[<format>[<bitfields>]]]].

1. <name> register name to be displayed.
2. <address> address of the register.
3. <size> which may be B, W or L for byte, word, or longword (default is byte).

4. <absolute> which can be set to A if the register is at an absolute address. Tt
if the I/O area address range moves about on the CPU in different modes. In
register is defined as absolute the base address offset calculation is not perfc
specified address is used directly.

5. <format> format for register output. Valid values are H for Hexadecimal, D fc
B for binary.

6. <bitfields> section defining the bits within the register.

Bitfield sections define the bits within a register each entry is of the type bit<no>=<name>.
1. <no> is the bit number.
2. <name> is a symbolic name of the bit.

Comment lines are allowed and must start with a “;” character.

An example is shown below.



Module42=Bus_Controller
Module43=System_Control
Module44=Interrupt_Controller

[DMA_Channel_Common]

reg0=regDMAWER

regl=regDMATCR

. reg2=regDMACROA

definition reg3=regDMACROB

reg4=regDMACR1A
reg5=regDMACR1B
reg6=regDMABCRH
reg7=regDMABCRL

I dep=regMSTPCRH 7 0

Register name \

Bit

Value

Module

Register [regDMAWER]

definition id=DMAWER Oxffff00 B A H dmawer_bitfields
Register name |

Address

Size

Absolute address flag

Format

Bit field

[dmawer_bitfields]
bit3=WE1B
bit2=WE1A
bit1=WEOB
bitO=WEOA

Bit-field
definition
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3. Each symbol must be on a separate line with the value first, in hexadecimal t
“H", followed by a space then the symbol text.

4. The file must end with the word “END".
Example:

BEGIN

11FAH Symbol_name_1
11FCH Symbol_name_2
11FEH Symbol_name_3
1200H Symbol_name_4
END
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e B

o window.
Command Line Ctrl+ L Opens the [Command Line]
window.
Workspace Alt + K Opens the [Workspace]
window.
Output Alt+U Opens the [Output] window.
CPU Registers Ctrl+ R . Opens the [Registers] window.
Memory... Ctrl + M Opens the [Memory] window.
10 Ctrl + 1 Opens the [I0] window.
Status Ctrl+U Opens the [Status] window.
Extended Monitor Opens the [Extended Monitor]
= window.
Monitor ~ Monitor Shift + ” Opens the [Monitor] window.
Setting... Ctrl+E
Windows Opens the [Windows Select]
Select... dialog box to list, add, or edit
the [Monitor] window.
Sym-  Labels Shift + Opens the [Labels] window.
bol Ctrl + A
Watch Ctrl + W Opens the [Watch] window.
Locals Shift + Opens the [Locals] window.
Ctrl + W
Code  Eventpoints Ctrl+ E Opens the [Eventpoints]
window.
Trace Ctrl+T Opens the [Trace] window.
Stack Trace Ctrl + K Opens the [Stack Trace]

window.




form-  Analysis
ance

b

Ctrl + P

=l

Dl il S

Analysis] window.

Options

Debug Sessions...

Opens the [Debug Sessions]
dialog box to list, add, or
remove the debug session.

Debug Settings...

Opens the [Debug Settings]
dialog box to set the
debugging conditions or
download modules.

Radix  Hexadecimal

Decimal

Octal

= ﬁ

Uses a hexadecimal for
displaying a radix in which the
numerical values will be
displayed and entered by
default.

Uses a decimal for displaying
a radix in which the numerical
values will be displayed and
entered by default.

Uses an octal for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Binary

ﬂ

Uses a binary for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Emu-  System...
lator

B

Opens the [Configuration]
dialog box allowing the user to
modify the debugging platform
settings.

Memory
Resource...

Opens the [Memory Mapping]
dialog box allowing the user to
view and edit the debugging
platform's current memory
map.
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Reset Go

Go To Cursor

Shift + F5

Resets the target hardware and
executes the user program from
the reset vector address.

Starts executing the user
program at the current PC until
the PC reaches the address
indicated by the current text
cursor position.

Set PC To Cursor

Run...

Sets the PC to the address at
the row of the text cursor.

Launches the [Run Program]
dialog box allowing the user to
enter the PC or PC breakpoint
during executing the user
program.

Step In

Step Over

F11

F10

Executes a block of user
program before breaking.

Executes a block of user
program before breaking. If a
subroutine call is reached, then
the subroutine will not be
entered.

Step Out

Step...

Step Auto
Mode

Shift +
F11

Executes the user program to
reach the end of the current
function.

Launches the [Step Program]
dialog box allowing the user to
modify the settings for stepping.

Steps only one source line when
the [Source] window is active.
When the [Disassembly] window
is active, stepping is executed in
a unit of assembly instructions.

Assembly

Source

Executes stepping in a unit of
assembly instructions.

Steps only one source line.




ittt

Download Modules

ittt Hie VLSOO 'Y

platform.
Downloads the object program.

Unload Modules

Unloads the object program.

Memory

Search... Searches for the specified value
from the specified memory area.

Copy... Copies the specified memory
area to the specified address.

Compare... Compares the specified two
memory areas.

Fill... Fills the specified value in the

specified memory area.
Test... Tests the specified memory
Refresh Forces a manual update of the

Configure Overlay...

contents of all the [Memory]
windows open.

Selects the target section group
when the overlay function is
used.
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ANALY OIS

AN

chables OF disables periorimarice arialysis

ANALYSIS_RANGE

AR

Sets or displays a performance analysis range

4  ANALYSIS_RANGE_ AD Deletes a performance analysis range
DELETE

5 ASSEMBLE AS Assembles instructions into memory

6 ASSERT - Checks if an expression is true or false

7 BREAKPOINT BP Sets a breakpoint at an instruction address

8 BREAKPOINT_CLEAR BC Deletes breakpoints

9 BREAKPOINT_ BD Displays a list of breakpoints
DISPLAY

10 BREAKPOINT_ENABLE BE Enables or disables a breakpoint

11 BREAKPOINT_ BS Sets sequential breakpoints
SEQUENCE

12 CHANGE_ CcC Sets the current configuration
CONFIGURATION

13 CHANGE_PROJECT CP Sets the current project

14 CLOCK CK Set the CPU clock rate in the emulator

15 CONFIGURE_PLATFO CPF Sets the debugging environment for the emulator
RM

16 DEFAULT_OBJECT_ DO Sets the default object (program) format
FORMAT

17 DEVICE_TYPE DE Selects a device type to emulate

18 DISASSEMBLE DA Disassembles memory contents

19 ERASE ER Clears the [Command Line] window

20 EVALUATE EV Evaluates an expression

21 EXMONITOR_DISPLAY EXMD Displays the content of the expansion monitor

22 EXMONITOR_SET EXMS Selects whether or not to display the items in the

expansion monitor

23 EXMONITOR_ EXMSR Sets the time to update the expansion monitor during
SETRATE emulation or a break

24 FILE_LOAD FL Loads an object (program) file

25 FILE_SAVE FS Saves memory to a file

26 FILE_VERIFY FV Verifies file contents against memory




Controls command output logging

32 LOG LO

33 MAP_DISPLAY MA Displays memory mapping

34 MAP_SET MS Sets memory mapping

35 MEMORY_COMPARE MC Compares memory contents

36 MEMORY_DISPLAY  MD Displays memory contents

37 MEMORY_EDIT ME Modifies memory contents

38 MEMORY_FILL MF Modifies the content of a memory area by specifying
data

39 MEMORY_MOVE MV Moves a block of memory

40 MEMORY_TEST MT Tests a block of memory

41 MODE MO Sets or displays the CPU mode

42 MODULES MU Sets up or displays the on-chip peripheral functions

43 MONITOR_CLEAR MOC Deletes a monitor point

44 MONITOR_DISPLAY MOD Displays the content of the monitor

45 MONITOR_REFRESH MOR Controls an automatic update of the content of the
monitor

46 MONITOR_SET MOS Sets or displays a monitor point

47 OPEN_WORKSPACE OW Opens a workspace

48 QUIT QU Exits HEW

49 RADIX RA Sets default input radix

50 REFRESH RF Updates windows related to memory

51 REGISTER_DISPLAY RD Displays CPU register values

52 REGISTER_SET RS Sets CPU register contents

53 RESET RE Resets CPU

54 SLEEP - Delays command execution

55 STEP ST Steps program (by instructions or source lines)

56 STEP_MODE SM Sets the step mode

57 STEP_OUT SP Steps out of the current function

58 STEP_OVER SO Steps program, not stepping into functions

59 STEP_RATE SR Sets or displays rate of stepping
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SYMBOL_VIEW SV

Displays symbols

65

66 TCL - Enables or disables the TCL

67 TIMER TI Sets or displays the timer resolution

68 TRACE TR Displays trace information

69 TRACE_ACQUISITION TA Sets or displays trace acquisition parameters

70 TRACE_BINARY_ TBC Compares a trace binary file with the current trace
COMPARE information

71 TRACE_BINARY_SAVE TBV Outputs trace information into a binary file

72 TRACE_STATISTIC TST Analyzes statistic information

73 TRIGGER_CLEAR TGC Deletes the trigger output condition for EXT.2

74 TRIGGER_DISPLAY  TGD Displays the trigger output condition for EXT.2

75 TRIGGER_SET TGS Sets the trigger output condition for EXT.2

76 USER_SIGNALS us Enables or disables the user signal information

For the syntax of each command, refer to the online help.
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S Adad

ok wDd

E6000 emulator (HS2633REPI61H or HS2633EPI61H)
Host computer

The E6000 PC interface board (Select one interface board or card from the following depe
interface specifications.):

PCI bus interface board (HS6000EICO1H or HS6000EIC02H)
PCMCIA interface card (HS6000EIPO1H)

Install the E6000 PC interface board in the host computer and connect the supplied PC in
board.

Connect the PC interface cable to the emulator.

Connect the supplied AC adapter to the emulator.

Initiate the host computer to make it enter DOS prompt command input wait state.
Turn on the emulator switch.



2. PCMCIA interface card (HS6000EIPO1H)
> TM2633 —PCCD (RET)

The HEW must be installed before the test program is executed.

Be sure to initiate the test program from <Drive>:\Diag. Do not initiate it from a directory othe
<Drive>:\Diag, such as > <Drive>:\Diag\TM2633 —PCI (RET). If the test program is initiated v
directory is not <Drive>:\Diag, the test program will not operate correctly.

When -S is added to the command line such as >TM2633 —PCI —S (RET), steps 1 to 19 will |
executed. To stop the execution, enter Q.

Notes: 1. <Drive> is a drive name for the CD-ROM drive.

2. Do not remove the CD-R from the CD-ROM drive during test program execution.
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Searching for interface card ........... OK, card at H'd0000000

Checking emulator is connected ......... OK

Emulator Board Information:

Main Board ID H'5

Emulation Board ID Hd

Revision H'x

SIMM No SIMM module inserted

Downloading firmware .....

01) Testing Register :

C.E.S. G/A
Register Test .
READ ADDRESS = 1F10 READ DATA =40
READ ADDRESS = 1F11 READ DATA =00
READ ADDRESS = 1F12 READ DATA = 0B
READ ADDRESS = 1F13 READ DATA =38
READ ADDRESS = 1F14 READ DATA =46
READ ADDRESS = 1F15 READ DATA =07
READ ADDRESS = 1FF1 READ DATA =65
READ ADDRESS = 1FF3 READ DATA =8D
READ ADDRESS = 1FF5 READ DATA = F1

02) Testing Dual-Port RAM :
Decode Test ..
Marching Test ...

nstaled in tnis
example.

Shows that the PC
interface board is
correctly installed in
the host computer and
displays the address
assigned to the board.
The displayed address
depends on the settings

Shows that the E6000 i:
correctly connected to
the host computer.

Shows the ID number o
the lower board of the
E6000 (always 5).

Shows the ID number o
the upper board of the
E6000 (always d).

Shows the revision nurr
of the upper board of th
E6000 as x.

Shows whether the SIM
memory board is
installed.

Loading the test prograi

Shows the check result:
for the registers in the
E6000 (normal
completion).

Shows the results of
decoding test and
marching test for the
dual-port RAM in the
E6000 (normal
completion).



Downloading firmware .....

04) Testing Trace RAM :
Decode Test. page range H'000 - H'04f .......... OK

Marching Test. page range H'000 - H'04f ........ OK

05) Testing Mapping RAM :
Decode Test. page range H'200 - H'27f .......... OK

Marching Test. page range H'200 - H'27f ........ OK

06) Testing Option RAM :
No SIMM fitted - test skipped

07) Testing STEP Operation :

Single Step Operation .............. OK
Step Into Operation ................ OK

08) Testing Internal ROM and RAM :

Setting up, please wait ..
Decode Test ......ccceuvrieniens OK
Marching Test .......cccceevveneens OK

09) Testing Key Break :
Key Break .......cccooeevevveennne OK

10) Testing Emulation RAM Hardware Break :

GRD Break ...OK

WPT Break
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Loading the test prograi

Shows the results of
decoding test for the
trace RAM in the E600C
(normal completion).

Shows the results of
marching test for the
trace RAM in the E600C
(normal completion).

Shows the results of
decoding test for the
mapping RAM in the E6
(normal completion).

Shows the results of
marching test for the
mapping RAM in the E6
(normal completion).

Shows the check result:
for the optional SIMM
memory module in the
E6000 (not installed).

Shows the check result:
for the step execution
controlling circuits in
the E6000 (normal
completion).

Shows the results of
decoding test and
marching test for
internal ROM and RAM
the E6000 (normal
completion).

Shows the check result:
for the forced break
controlling circuits in
the E6000 (normal
completion).

Shows the check result:
for the illegal access
break controlling
circuits in the E6000
(normal completion).



Event Detectors CES channel 1-12 ...0K
Check Access Either ...
Check Access Read
Check Access Write
Check Access Count ..
Check Access Delay ...
Check Compare Either ...
Check Range Break
Check Range Break for Data ......... OK
Test Sequencing 1 .......ccoceeneee

Test Sequencing 2 ...
Test Sequencing 3 ...

13) Testing Memory Mapping :

Guarded Read (Break ON) ................ OK
Guarded Write (Break ON)
Guarded Read (Break OFF) ...
Guarded Write (Break OFF)
Write-Protect Read (Break ON) .
Write-Protect Write (Break ON)
Write-Protect Read (Break OFF) ........
Write-Protect Write (Break OFF) .........
ROM Write-Protect Read (Break ON) ...... OK
ROM Write-Protect Write (Break ON) ...
ROM Write-Protect Read (Break OFF) .....OK
ROM Write-Protect Write (Break OFF) .....OK

14) Testing Emulation RAM Trace :

Free Trace Test ........cccceeee
Range Trace Test
Point to Point Trace Test .........
Start and Stop Event Trace Test ....OK

15) Testing Runtime counter :

Testing clock at 25MHz
Testing clock at 20MHz
Testing clock at 10MHz

16) Testing Emulation Monitor :

A23 to A0 (MONITOO, MONIT1E, MONIT10) ......... OK
WINDOW (MONIT3E:D3) ......coovvviiriininne OK
ASEBRKACK (MONITOE:D7,MONIT2E:D7) ............. OK
CNN (MONIT3E:D1)....ccoovviriiniicins OK

17) Testing PERM_GA :

A) Time Measure Test .......cccceeverernnne OK

B) PERM_POINT TO POINT Time Measure Test .....OK
C) PERM_SUBROUTINE Time Measure Test ......... OK
D) PERM Time Out Bit Test

Time Out Test L......cccoeveiviinnnnne OK

Time Out Test 2.......cccoeveevveinnnne OK

control circults In the
E6000 (normal
completion).

Shows the check result:
for the memory mappin(
controlling circuits in
the E6000 (normal
completion).

Shows the check result:
for the trace controlling
circuits in the E6000
(normal completion).

Shows the check result:
for the run-time counter
in the E6000 (normal
completion).

Shows the check result:
for the emulation monitc
controlling circuits in
the E6000 (normal
completion).

Shows the check result:
for analysis controlling
circuits in the E6000
(normal completion).



A) IN ROM Parallel Read Access(WORD) ..
B) IN ROM Parallel Write Access(WORD) ..
C) IN ROM Parallel Write Access(High Byte) ....OK
D) IN ROM Parallel Write Access(Low Byte) .....OK
E) IN RAM Parallel Read Access(WORD) .......... OK
F) IN RAM Parallel Write Access(WORD) ......... OK
G) IN RAM Parallel Write Access(High Byte) ....OK
H) IN RAM Parallel Write Access(Low Byte) .....OK
1) SIMM Parallel Read Access(WORD) ............ Skip
J) SIMM Parallel Write Access(WORD) ........... Skip
K) SIMM Parallel Write Access(High Byte) ...... Skip
L) SIMM Parallel Write Access(Low Byte) ....... Skip

0 total errors

Tests passed, emulator functioning correctly
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for the parallel access
controlling circuits in
the E6000 (normal
completion).

Total number of errors.

Shows that the E6000 i:
correctly operating.
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