To our customers,
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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
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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.
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Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific

characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas

products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

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

approval from Renesas.

. Please contact a Renesas sales office if you have any questions regarding the information contained in this

document, Renesas semiconductor products, or if you have any other inquiries.
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IMPORTANT INFORMATION
READ FIRST

* READ thisuser's manual before using this emulator product.

* KEEP the user's manual handy for futurereference.

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

Emulator Product:
Throughout this document, the term "emulator product” shall be defined as the following
products produced only by Renesas Technology Corp. excluding al subsidiary products.

e Emulator
o User system interface cable

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

Purpose of the Emulator Product:

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

Limited Applications:

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

Improvement Policy:

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

Target User of the Emulator Product:

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

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

Renesas warrants its emulator products to be manufactured in
accordance with published specifications and free from defects in
material and/or workmanship. Renesas, at its option, will replace any
emulator products returned intact to the factory, transportation charges
prepaid, which Renesas, upon inspection, shall determine to be defective
in material and/or workmanship. The foregoing shall constitute the sole
remedy for any breach of Renesas’ warranty. See the Renesas warranty
booklet for details on the warranty period. Thiswarranty extends only
to you, the original Purchaser. It is not transferable to anyone who
subsequently purchases the emulator product from you. Renesasis not
liable for any claim made by athird party or made by you for athird

party.
DISCLAIMER

RENESAS MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, ORAL OR WRITTEN, EXCEPT AS PROVIDED
HEREIN, INCLUDING WITHOUT LIMITATION THEREOF,
WARRANTIESASTO MARKETABILITY, MERCHANTABILITY,
FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR
AGAINST INFRINGEMENT OF ANY PATENT. IN NO EVENT
SHALL RENESASBE 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 ITSDOCUMENTATION, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. EXCEPT AS
EXPRESSLY STATED OTHERWISE IN THISWARRANTY,
THISEMULATOR PRODUCT ISSOLD "ASIS", AND YOU
MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE EMULATOR PRODUCT.
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State Law:

Some states do not alow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
Thiswarranty gives you specific lega rights, and you may have other rights which may vary from
state to state.

The Warranty is Void in the Following Cases:

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

Other Important Things to Keep in Mind:

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

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

Figures:

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

Device names:

This user’s manual uses SHxxxx as an example of the device names.

Limited Anticipation of Danger:

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

* READ thisuser's manual before using thisemulator product.

« KEEP the user's manual handy for futurereference.

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

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

| CAUTION |

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

NOT E emphasizes essential information.
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A WARNING

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

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

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

3. Connect the connectors in the user system and in the
user interface cable by confirming the correct direction.
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Warnings on Emulator Usage

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

A\ WARNING

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

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

CAUTION

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

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

Rev. 2.00 Nov. 19, 2009 Page x of xx
REJ10J1766-0200 RENESAS



I ntroduction

The High-performance Embedded Workshop is a powerful development environment for
embedded applications targeted at Renesas microcontrollers. The main features are:

e A configurable build engine that allows you to set-up compiler, assembler and linker options
viaan easy to use interface.

e Anintegrated text editor with user customizable syntax coloring to improve code readability.
¢ A configurable environment to run your own tools.

¢ Anintegrated debugger which allows you to build and debug in the same application.

e Version control support.

The High-performance Embedded Workshop has been designed with two key aims; firstly to
provide you, the user, with a set of powerful development tools and, secondly, to unify and present
them in away that is easy to use.
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About This Manual

This manual describes preparation before using the emulator, emulator functions, debugging
functions specific to the emulator, tutorial, and emulator's hardware and software specifications.
Refer to the High-performance Embedded Workshop User's Manual for details on the information
on the basic usage of the High-performance Embedded Workshop, customization of the
environment, build functions, and debugging functions common to each High-performance
Embedded Workshop product.

This manual does not intend to explain how to write C/C++ or assembly language programs, how
to use any particular operating system or how best to tailor code for the individual devices. These
issues are | eft to the respective manuals.

Document Conventions
This manual uses the following typographic conventions:

Tablel 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.
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User Registration

When you have purchased the emulator represented in this user's manual, be sure to register it. As
the H/W Tool Customer Registration Sheet isincluded with this product, fill it in and send the
same contents to the following address by an email. Y our registered information is used for only
after-sale services, and not for any other purposes. Without user registration, you will not be able
to receive maintenance services such as a notification of field changes or trouble information. So
be sure to carry out the user registration.

For more information about user registration, send an email to the following address.

regist_tool @renesas.com
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Section 1 Overview

Section1 Overview

The High-performance Embedded Workshop provides a graphical user interface that eases the
development and debugging of applications written in the C/C++ programming languages or
assembly language for Renesas microcomputers. Itsaim isto provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform on which the application is
running.

The E10A-USB emulator (hereafter referred to as the emulator) is a support tool for developing
the hardware and software of application systems running on Renesas original microcomputers.

The main unit of the emulator is connected, through the dedicated debugging interface, to the user
system. The user system can be debugged under the conditions similar to the actual application
conditions. The emulator enables debugging anywhere indoors or out. The host computer for
controlling the emulator must be an IBM PC compatible machine with USB 1.1/2.0 (Full-Speed).

Figure 1.1 shows the system configuration using the emulator.

Connected to
the USB connector USB cable (1.5 m)

-

User system interface cable
(38 pins or 14 pins)

Multi-core microcomputer
E10A-USB emulator

&
User system connector —

User system

Connected to
the USB connector

Embedded Worksh:

High-performance >
0]

Figurel.1 System Configuration with the Emulator
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Section 1 Overview

The emulator provides the following features:

Excellent cost-performance emulator

Compactness and connection to the USB are implemented.

Realtime emulation

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

Excellent operability

Using the High-performance Embedded enables user program debugging using a pointing
device such asamouse. The High-performance Embedded Workshop enables high-speed
downloading of load modulefiles.

Various debugging functions

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

Debugging of the user system in the final development stage
The user system can be debugged under conditions similar to the actual application conditions.
Compact debugging environment

When the emulator is used, alaptop computer can be used as a host computer, creating a
debugging environment in any place.

AUD trace function*
The AUD trace function enables realtime trace.

Note: The AUD isan abbreviation of the Advanced User Debugger. Support for the AUD varies

with the product.
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11 Warnings

CAUTION

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

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

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

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

5. After connecting the cable, check that it is connected correctly. For details, refer to section 3,
Preparation before Use.

6. Supply power to the connected equipment after connecting all cables. Cables must not be
connected or removed while the power is on.
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Section 1 Overview

1.2 Environmental Conditions

user progr

CAUTION

Observe the conditions listed in tables 1.1 and 1.2 when
using the emulator. Failure to do so will cause illegal
operation in the user system, the emulator product, and the

am.

Table1.1 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
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Section 1 Overview

Table 1.2 lists the acceptabl e operating environments.

Table 1.2 Operating Environments

Item

Description

Operating system

Windows® 2000, Windows® XP Windows Vista® 32-bit version

32-bit version

Host computer

IBM PC or compatible machine with USB 1.1/2.0 (Full-Speed).

CPU

Core™ 2 Duo (2 GHz), or higher Core™ 2 Duo (3.16 GHz), or
recommended higher recommended

Memory capacity

1 Gbytes or more (at least 10
times the file size of load modules
is recommended)

2 Gbytes or more (at least 10
times the file size of load modules
is recommended)

Hard-disk capacity

Installation disk capacity: 600 Mbytes or more. (Prepare an area at
least double the memory capacity (four-times or more recommended)
as the swap area.)

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 2000,
Windows® XP, or Windows Vista®.

Display

Monitor resolution: 1024 x 768 or higher

Power voltage

5.0 £ 0.25 V (USB-bus power type)

Current consumption

HS0005KCU04H: 500 mA (max.)

CD-ROM drive

Required to install the High-performance Embedded Workshop for the
emulator or refer to the emulator user's manual.

Microsoft, Windows, and Windows Vista are either registered trademarks or trademarks of
Microsoft Corporation in the United States and or other countries. All other brand and product
names are trademarks, registered trademarks or service marks of their respective holders.

13 Components

Check that all of the components are present when unpacking the product. For details on the
emulator components, refer to section 1.1 in the additional document, ”Supplementary Information
on Using the SHxxxx". If al of the components are not present, contact your nearest Renesas
sales office or contact center (csc@renesas.com)
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Section 2 Emulator Functions

Section 2 Emulator Functions

This section describes the emulator functions. They differ according to the device supported by
the emulator. For the usage of each function, refer to section 6, Tutorial [SH-2A] or section 7,
Tutoria [SH-4A].

21 Overview
Table 2.1 gives afunctional overview of the emulator.

For details on the functions of each product, refer to the online help.
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Table2.1 Emulator Functions

No. Item Function

1 User program execution e
function

Executes a program with the operating frequency within a
range guaranteed by devices.

Reset emulation

Step functions:

Single step (one step: one instruction)

Source-level step (one step: one-line source)

Step over (a break did not occur in a subroutine)

Step out (when the PC points to a location within a
subroutine, execution continues until it returns to the calling
function)

Synchronized functions:

Synchronized execution (execution by both of the CPUs
proceeds at the same time and is synchronized with
execution by one CPU)

Synchronized step functions. (All of the CPUs execute with
synchronizing the one of stepping for the CPU.)
Synchronized break functions. (All of the CPUs break by
synchronizing the one of a break for the CPU.)

2 Reset function .

Issues a power-on reset from the High-performance
Embedded Workshop to the device during break.

3 Trace functions .

Trace function incorporated in the device

AUD trace:
Branch trace or memory access trace

Memory output function of trace data

4 Break functions .

Hardware break condition (conditions and the number of
conditions differ according to the device)

PC break condition (255 points)
Forced break function
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Table2.1 Emulator Functions (cont)

No. Item Function
5 Performance e Uses a counter in the device to measure the number of
measurement function cycles that passes during point-to-point execution.
6 Memory access functions e  Downloading to RAM
e Downloading to flash memory
e  Single-line assembly
e Reverse assembly (disassembly)
e Reading of memory
e  Writing to memory
e Automatic updating of a display of selected variables during
user program execution
e Fill
e Search
e Move
o Copy
e  Monitor (physical address)
7 General/control register e Reads or writes the general/control registers.
access function
8 Internal I/O register e Reads or writes the internal I/O registers.*
access function
9 Source-level debugging e Various source-level debugging functions.
function
10 Command line function e  Supports command input.
e Batch processing is enabled when a file is created by
arranging commands in input order.
11 Help function e Describes the usage of each function or command syntax
input from the command line window.
Note: The [IO] window displays the contents defined in [SHxxxx.io]. Editing those contents adds

or deletes the registers to be displayed. For the contents to be described as [SHxxxx.i0],

refer to reference 6, I/O File Format, in the High-performance Embedded Workshop V.4.07

User’'s Manual.

The following directory contains [SHxxxx.io] (xxxx means the name of emulator device

group.):

<High-performance Embedded Workshop folder>:
\Tools\Renesas\DebugComp\Platform\E10A-USB\MULTI_xxxx\IOFiles
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The specific functions of the emulator are described in the next section.

2.2 Trace Functions

The emulator has two trace functions.

221 Internal Trace Function

The branch source and branch destination addresses, mnemonics, operands, and source lines are
displayed. This function uses the trace buffer built into the device.

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

2. Theinternal trace function is not supported for all products. For details on the
specifications of each product, refer to the online help.

3. Theinternal trace function is extended for some products. For details on the
specifications of each product, refer to the online help.

2.2.2 AUD Trace Function

Thisisthe large-capacity trace function that is enabled when the AUD pins are connected to the
emulator. If an event occursto acquire atrace, trace information is output in realtime from the
AUD pins.

When a set of the branch source and branch destination instructions is one branch, the maximum
amount of information acquired by atraceis 32,767.

(1) Trace acquisition event
The following events can be acquired by the AUD trace function.

(@) Branch generation information
The branch source and branch destination addresses are acquired.

(b) Memory access information within the specified range
Memory accessin the specified range can be acquired by trace.

Two memory ranges can be specified for channels A or B. Theread, write, or read/write cycle
can be selected as the bus cycle for trace acquisition.

Thisfunction is called the window trace function.
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(c) Softwaretrace
When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace. Describe the Trace(x) function (x is a variable name) to
be compiled and linked beforehand. For details, refer to the SHC/C++ compiler manual.
When the load module is loaded on the emulator and avalid software trace function is
executed, the PC value that has executed the Trace(x) function, the variable for x, and the
source lines are displayed.

Note: Thetypes of events acquired by atrace differ depending on the product. For details on the

specifications of each product, refer to the online help.

(2) Trace acquisition mode
The AUD trace function has the following modes to acquire atrace.

Table 2.2 shows the AUD trace acquisition mode that can be set in each trace function.

Table2.2 AUD Trace Acquisition Mode

Type

Mode

Description

Continuous
trace occurs

Realtime trace

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information will be lost.

Non realtime
trace

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

Trace buffer
full

Trace continue

This function overwrites the latest trace information to store
the oldest trace information.

Trace stop

After the trace buffer becomes full, the trace information is no
longer acquired. The user program is continuously executed.
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(3) Trace display contents
When the program breaks, the following trace results are displayed in the [Trace] window.

e PTR: The trace-buffer pointer (+0 from the last instruction to have been executed)

e |P: Indicates the number of cyclesthat have elapsed since the latest trace information was
gathered. For branch instructions, the branch source and destination are counted together as
one.

o Type: Displaysthe type of trace acquisition information.
e Address: Displays the addresses from which the trace data was acquired.
o Data Displaysthe data acquired in the trace. For information without data, displays

thkkkkkhkkk?

e Instruction, Source, Label: Displays the mnemonic of the instruction at the trace acquisition

address, along with the corresponding source code and label information. Double-clicking on

the [ Source] column moves the cursor to the corresponding position in the [Editor] window.

The Type, Address, and Data columns have different meanings according to the type of AUD
trace that has been selected.

Table2.3 [Trace Window] Display Contents

Trace Type Type Column Address Column Data Column

Branch trace BRANCH Branch source address No display
DESTINATION Branch destination address  No display

Window trace™ MEMORY Memory access address Memory access data

Software trace” S_TRACE Trace(x) function execution Variable x data

address
Data lost™? LOST No display No display
CPU wait CPU-WAIT No display No display

generation™”

Notes: 1. Not displayed in the internal trace.
2. According to the device being debugged, there may be no output for the [Lost] or
[CPU-WAIT] type. In such a case, it is not possible to clarify whether the trace data
was not output in time or the CPU generated a wait state for the output trace data.
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The following items will be displayed, according to the device to be debugged.

For specifications of the individual products, refer to the additional document, " Supplementary
Information on Using the SHxxxx", or the online help.

PTR: The trace-buffer pointer (+0 from the last instruction to have been executed)

IP: Indicates the number of cyclesthat have elapsed since the latest trace information was
gathered. For branch instructions, the branch source and destination are counted together as
one.

Master: Type of bus master that accessed the memory.
Type: Displays the type of trace acquisition information.

Branch Type: Branch type (only displayed for a branch trace)
For an AUD trace, thisitem is only displayed if the PPC option has been enabled.

Bus: Displays which bus was accessed.

R/W: Displays whether the access involved reading or writing.

Address: Displays the addresses from which the trace data was acquired.
Data: Displays the data acquired in the trace.

PPC: Output from a performance counter

Instruction, Source, Label: Displays the mnemonic of the instruction at the trace acquisition
address, along with the corresponding source code and label information. Double-clicking on
the [Source] column moves the cursor to the corresponding position in the [Editor] window.

The Type, BUS, R/W, Address, and Data columns have different meanings according to the type
of AUD trace that has been selected.

Rev. 2.00 Nov. 19, 2009 Page 13 of 294
RENESAS REJ10J1766-0200



Section 2 Emulator Functions

Table2.4 [Trace Window] Display Contents

Trace Type  Type Column BUS Column R/W Column Address Column Data Column

Branch trace BRANCH* No display No display Branch source No display
address™
DESTINATION No display No display Branch destination No display
address
Memory-range MEMORY Bus through  Read/write Memory access  Memory
access trace which access address access data™
is proceeding
Software trace S_TRACE No display No display Trace(x) function Variable x data
execution address
System bus MEMORY No display Read/write Memory access Memory
trace address access data
(write only)™
Data lost? LOST No display No display No display No display
CPU wait CPU-WAIT No display No display No display No display

generation”

Notes: 1. Not displayed when the PPC option is in use.

2. According to the device being debugged, there may be no output for the [Lost] or
[CPU-WAIT] type. In such a case, it is not possible to clarify whether the trace data
was not output in time or the CPU generated a wait state for the output trace data.

223 Memory Output Function of Trace Data

In some devices to be debugged, trace data can be written to the specified memory range. The
datais read from the memory range written in the [Trace] window and the result is then displayed.

Note: Do not specify the program area as the memory in the specified range is overwritten.

224 Useful Functions of the [Trace] Window
The trace window provides the following useful functions.

(1) Searchesfor the specified data.

(2) Extracts the specified data.

(3) Filters and displays again the specified data.

(4) Supplements the information from the branch destination address to the next branch source
address.

For the usage of those functions, refer to section 5.7, Viewing the Trace Information.
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(5) Changes the trace settings during user program execution.

In some devices to be debugged, trace settings can be changed during user program execution.
For details on the specifications of each product, refer to the online help.

2.3 Break Function

The emulator has the following three break functions.

(1) Hardware break function
Uses a break controller incorporated in the device.

The access address, instruction fetch address, data, or bus cycle condition can be set. The
logical addressis the address condition.

This function can be also set from the [Event] column in the [Editor] or [Disassembly] window.
For the setting, refer to section 5.3, Downloading a Program.

Note: In some devices to be debugged, hardware break settings can be changed during user
program execution. For details on the specifications of each product, refer to the online
help.

(2) PC break function (BREAKPOINT)

Breaks when the dedicated instruction at the specified address that has been replaced is
executed. Thisfunction cannot be set at a place other than RAM or internal flash memory area
since amemory write occurs.

It can also be set when the [S/'W breakpoint] column for the line to be set is double-clicked in
the [Editor] or [Disassembly] window.

(3) Forced break function
Forcibly breaks the user program.
24 Performance M easur ement Function

The emulator has a following performance measurement function.

24.1 Function for Measuring the Number of Cyclesfrom Point to Point

This function applies a counter in the device to measure the number of cycles from one specified
condition being satisfied until a next specified condition is satisfied.

Not only the number of cycles but also various items such as the number of cache misses or of
TLB misses can be measured according to the supported devices.
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Note: Itemsto be measured differ according to the product and some products do not support
thisfunction. For details on the specifications of each product, refer to the online help.

25 Memory Access Functions
The emulator has the following memory access functions.

(1) Memory read/write function

[Memory] window: The memory contents are displayed in the window. Only the amount
specified when the [Memory] window is opened can beread. Sincethereis
no cache in the emulator, read cycles are always generated. 1f the memory is
written in the [Memory] window, read cyclesin the range displayed in the
[Memory] window will occur for updating the window. When the [Memory]
window is not to be updated, change the setting in [Lock Refresh] from the
popup menu.

me command: A command line function that reads or writes the specified amount of
memory at the specified address.

(2) User program downloading function

A load module registered in the workspace can be downloaded. Such module can be selected
from [Download Modul€] in the [Debug] menu. Downloading is also possible by a popup menu
that is opened by right-clicking on the mouse at the load module in the workspace. The user
program is downloaded to the RAM or internal flash memory.

When downloading to the flash memory that has not been within the MPU, select [Emulator] from
the [ Setup] menu, open the [Configuration] window, and perform required settings on the
[Loading flash memory] page.

This function also downloads information required for source-level debugging such as debugging
information.

(3) Memory data uploading function
The specified amount of memory from the specified address can be saved in afile.

(4) Memory data downloading function

The memory contents saved in afile can be downloaded. Select [Load] from the popup menuin
the [Memory] window.
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(5) Displaying the variable contents
The variable contents specified in the user program are displayed.

(6) Monitoring function
In some devicesto be debugged, memory contents can be monitored during user program
execution. For details on the specifications of each product, refer to the online help.

(7) Other memory operation functions
Other functions are as follows:

e Memory fill

e Memory copy

e Memory save

e Memory verify

e Memory search

e Internal I/O display

e Cachetable display and edit (only for devices incorporating caches)
e TLB tabledisplay or edit (only for devices incorporating MMU)

e Displaying label and variable names and their contents

For details, refer to the online help.
Notes:

1. Memory access during user program execution:
When memory is accessed from the memory window, etc. during execution of the
user program, execution stops for the memory access and isthen resumed. Therefore,
realtime emulation cannot be performed.

The stopping time of the user program is as follows:
Environment:
Host computer: CORE™2 CPU T7600 2.33 GHz
SH7265: CPU clock 66.6 MHz
JTAG clock: 2.5 MHz

When a one-byte memory is read from the command-line window, the stopping time
will be about 70 ms.

2. Memory access during user program break:
The program can also be downloaded for the flash memory area by the emulator.
Other memory write operations are enabled for the RAM area and the internal flash
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memory. Therefore, an operation such as memory write or BREAKPOINT should be
set only for the RAM area and the internal flash memory. When the memory area can
be read by the MM U, do not perform memory write, BREAKPOINT setting, or
downloading.

3. Cache operation during user program break:
When cache is enabled in the device incorporating a cache, the emulator accesses the
memory by the following methods:
o At memory write: Writes through the cache, then writes to the memory or uses the
OCBWSB instruction.
¢ At memory read: Does not change the cache write mode that has been set.
o At memory verify: Disables the cache for verification read.
Therefore, when memory read or write is performed during user program break, the
cache state will be changed.
In some devices to be debugged, the emulator accesses the memory by the following
methods:
o At memory write: Writesto the cache, then issues an external single write. The
LRU is not updated.
o At memory read: Reads memory from the cache. The LRU is not updated.

2.6 Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing. This function
can be used only when the load module that has the Dwarf2-type debugging information is loaded.
For the usage of this function, refer to section 6.21 and 7.22 Stack Trace Function.

2.7 User-interrupt Open Function during User Program Break

Some devices to be debugged open all interrupts while executing emulation to users. During a user
program bresak, it is possible to specify the mode whether or not the interrupt processing is
executed.

2.8 OnlineHep

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

Select [Emulator Help] from the [Help] menu to view the emulator help.
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Section 3 Preparation before Use

31 Emulator Preparation

Unpack the emulator and prepare it for use as follows:

A WARNING

READ the reference sections shaded in figure 3.1 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
| Check the components against the component list |
| When the emulator
is used first.
Set up the emulator Section 3
- Install the emulator's software
(Check the components and register the user information.)

- Insert the emulator

- Set up the main unit of the emulator
| Start the High-performance Embedded Workshop | Section 4

| When the emulator
| is used for second
time or later.

| Turn on the user system
|

| Input the user system reset signal |

Figure3.1 Emulator Preparation Flow Chart
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3.2 Emulator Hardware Configuration

Asshown in figure 3.2, the emulator consists of an emulator, a USB cable, and a user system
interface cable. The emulator is connected to the host computer viaUSB 1.1, and aso to the USB
port conforming to USB 2.0.

USB cable

E10A-USB emulator

User interface cable

Figure3.2 Emulator Hardware Configuration (when the 38-pin Type Cableis Used)
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The names of each section of the emulator are explained next.

Emulator Top View:

(8) (a) (c) (d) (h)

(b) (e) (f)

Figure3.3 Emulator Top View

(@) E10A-USB logo plate: A black plate is dedicated for the emulator is provided to be
easily distinguished from other E-series emulators.
(b) ACTION LED: A circled LED. Marked ‘ACT’. When this LED islit, the ELI0A-USB
control software isin operation.
(c) RUN LED: Marked ‘1'. When this LED islit, the user program isin operation.
(d) ACTLED: Marked ‘2'. When this LED islit, the EJ0A-USB is connecting to the
micro computer.
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(e) Coreswitch LED: Marked ‘3. When thisLED islit, the E10A-USB switches the micro
computer to be controlled.

(f) UVCCLED: Marked ‘4’ . When thisLED islit, the ELI0A-USB is supplied the
UvCC.

(g) Host connector: Marked ‘~“~<*". A connector for the host computer is provided at the
side of this mark.

(h) User connector:  Marked ‘“USER I/F'. A connector for the user system interface cableis
provided at the side of this mark.

Note: Evenif the LED isnot lit, the USB is not disconnected or malfunctioned.

Emulator Host-side View:

(a)

Figure3.4 Emulator Host-side View

(@) Host-side connector: A USB connector for the host computer. Be sure to connect the
provided USB cable.
Emulator User-side View:

(a)

Figure3.5 Emulator User-side View
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(@) User-side connector: A user system interface cable is connected.

Emulator Bottom View:

O v O

( MODEL : HS0005KCU04H )
SERIAL No. : 00001A

This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and
(2) This device must accept any interference received, including
interference that may cause undesired operation.

L MADE IN JAPAN

O O

Figure3.6 Emulator Bottom View

(a) Label for product management: The serial number, revision, and safety standard, etc. of
the emulator are written to. The contents differ
depending on the time when you purchased the product.
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3.3 CD-R

Theroot directory of the CD-R contains a setup program for installing the emulator’ s software.
The folders contain the files and programs listed below.

Table3.1 Contentsof the CD-R Directories

Directory Name Contents

Description

Dlls Microsoft® runtime library A runtime library for the High-performance
Embedded Workshop. The version is checked
at installation and this library is copied to the
hard disk as part of the installation process.

Drivers E10A-USB emulator driver USB drivers for the E1I0A-USB emulator.

Help Online help for the EI0A-USB  An online help file. This is copied to the hard

emulator disk as part of the installation process.

Manuals E10A-USB emulator manuals E10A-USB emulator user’'s manuals. They

are provided as PDF files.

34 Installing Emulator’s Software

Launch the installation manager by executing HewlInstMan.exe from the root directory of the CD-
R. Install the software in accord with the cues given by the installation manager.

Note: When adriver isinstalled in Windows® X P, awarning message on the Windows® logo
test may be displayed, but it is not aproblem. Select [Continue Anyway] to proceed with

driver installation.
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35 Connecting the Emulator to the Host Computer

This section describes how to connect the emulator to the host computer. For the position of each
connector of the emulator, refer to section 3.2, Emulator Hardware Configuration.

Notes: 1. When the[Add New Hardware] wizard is displayed, select the [Search for the best
driver for your device. (Recommended)] radio button.

2. Besureto install the software for the emulator before putting the emulator in place.

A WARNING

Always switch OFF the emulator product and the user
system before connecting or disconnecting any CABLES
except for the USB interface cable. 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.
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The emulator is connected to the host computer viathe USB 1.1, and also to the USB port
conforming to USB 2.0. Figure 3.7 shows the system configuration.

Host comuputer
E10A-USB emulator

USB cable (1.5 m)

Figure3.7 System Configuration when Connecting the Emulator to the Host Computer
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3.6 Connecting the Emulator to the User System

Use the procedure below to connect the emulator to the user system with the user system interface
cable, or to disconnect them when moving the emulator or the user system.

1. Check that the host computer is turned off or the emulator is not connected to the host
computer with the USB cable.

2. Connect the user system interface cable to the user-side connector of the emulator.
3. Connect the USB cable to the host-side connector of the emulator.
Figure 3.8 shows the position of the connector.

User interface cable connector

Figure3.8 Position of the Connector
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(1) The connector must be installed to the user system. Table 3.2 shows the recommended
connector for the emulator.

Table3.2 Recommended H-UDI Port Connector

Connector Type Number Manufacturer Specifications

14-pin connector  2514-6002 Minnesota Mining & 14-pin straight type
Manufacturing Ltd.

38-pin connector  2-5767004-2 Tyco Electronics AMP K.K. 38-pin Mictor connector

Notes: 1. When designing the 14-pin connector layout on the user board, do not place any
components within 3 mm of the H-UDI port connector.
When designing the 36-pin connector layout on the user board, do not connect other
signal linesto the H-UDI port connector.

2. The H-UDI isan interface compatible with the Joint Test Action Group (JTAG)
specifications.

(2) The pin assignments of the connector are shown in section 2, in the additional document,
"Supplementary Information on Using the SHxxxx".

(3) Connect pins 5 and GND bus read located in the center of the H-UDI port connector (when
using the 38-pin user system interface cable) and pins 9, 10, 12, 13, and 14 (when using the 14-
pin user system interface cable) of the H-UDI port connector to GND firmly on the PCB.
These pins are used as electrical GND and to monitor the connection of the H-UDI port
connector. Note the pin assignments of the H-UDI port connector.
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User Interface Cable

T0O® TEl80-—

H-UDI Port Connector

Figure3.9 Connecting the User System Interface Cableto the User System
when the 38-pin Type Connector is Used

User system interface cable

Pin 1

H-UDI port connector

Figure3.10 Connecting the User System Interface Cableto the User System
when the 14-pin Type Connector is Used
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CAUTION

Note that the pin number assignments of the connector
differ from those of the connector manufacturer.

Notes: 1. Connection of the signals differs depending on the package. For details, refer to the

MPU’ s pin assignments.

2. Therange of communication that the emulator operates at is different depending on the
MPU used.

3. To connect the signals from the connector, refer to section 1, in the additional
document, " Supplementary Information on Using the SHxxxx".

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

to the boundary scan loop, or separate them by using a switch (figure 3.11).

H-UDI SHxxxx

port

] TDI
TDO H-UDI

JTAG Ic IC . IC

port

| TDI| | _{TDO TDI| | TDQ , . . TDI TDO
TAP TAP TAP

Boundary scan loop

User system

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

Figure3.11 User System Example
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3.7 Connecting System Ground

A\ WARNING

Separate the frame ground from the signal ground at the
user system. 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 emulator's signal ground is connected to the user system's signal ground. In the emulator, the
signal ground and frame ground are connected. In the user system, connect the frame ground only;
do not connect the signal ground to the frame ground (figure 3.12).

If it isdifficult to separate the frame ground from the signal ground in the user system, set the
GND for DC power input (AC adapter) of the host computer and the frame ground of the user
system as the same potential. If the GND potential is different between the host computer and the
target system, an overcurrent will flow in the low-impedance GND line and thin lines might be

burned.

Signal ground

E10A-USB emulator . . User system
Signal Signal

Host

Logic ’/ A A \ Logic

computer

lusal
= A— |
7; S'\I d Si |/ d I_

Power
supply

Frame ground (

Figure3.12 Connecting System Ground
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3.8 I nterface Circuitsin the Emulator

Figures 3.13 and 3.14 show interface circuitsin the emulator. Use them as areference to
determine the value of the pull-up resistance.

Note: The 74LVC2G125 and 74LVC2T45 operate at VCC (1.8 to 5.0 V) from the H-UDI port
connector.
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Emulator control circuit H-UDI port connector

3.3V
-1 uvcc

74LVC2T45

— VceB VecA 4 10 kQ
22Q
B A AWy o TCK

\AA

74LVC2T45

r— VceB VecA 9 10 kQ
D 22Q
B A AN,

y TRST

74LVC2T45

P—| VccA VeeB 9 10 kQ
q 22Q
A B AAA

Wy . TDO

74LVC2T45

—| VccA VeeB 10 kQ
<] 22
A B AWy .

\AA

ASEBRKAK

74LVC2G125
Vce

(A

74LVC2T45

—{ VceB VecA 4 10 kQ
[> 22Q
B A AW . T™MS

YWy

74LVC2T45

—| VccB VecA 9 10 kQ
D 22Q
B A AAA,

Wy g TDI

74LVC2T45

—{ VccA VeeB 4 10 kQ
q 22Q
A B A

Wi .- RESET

74LVC2G125

Vee
OE

1A

Figure3.13 Interface Circuitsin the Emulator (H-UDI)
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Emulator control circuit H-UDI port connector

Reference voltage

UVCC_AUD
SN65LVDS33 10k
22Q
W ¢ AUDCK

A

L
SN65LVDS33 10 kQ
220
22

+ AUDATA[3:0]

3

4
SNB5LVDS33 b%10 kQ
0 _
< 2‘%5 ¢ AUDSYNC
SN65LVDS33 10 k@
20
< AUDATA[7:4]

;

Figure3.14 Interface Circuitsin the Emulator (AUD)

Rev. 2.00 Nov. 19, 2009 Page 34 of 294
REJ10J1766-0200 RENESAS




Section 3 Preparation before Use

3.9 System Check

Before executing software, follow the procedure below to check that the emulator is connected
correctly. At this point, use the tutorial workspace that is provided with the product and start up
the High-performance Embedded Workshop for CPUO only.

Refer to section 4, Preparations for Debugging, for the other activating method to create a new
project or use an existing workspace.

Connect the emulator to the host computer.
Connect the user system interface cable to the connector of the emulator.
Connect the user system interface cable to the connector in the user system.

Select [Renesas] — [High-performance Embedded Workshop] — [High-performance
Embedded Workshop] from the [ Program] item in the [ Start] menu.

5. [Welcome!] dialog box is displayed.

A w DN

Weloome!

pa
I " Create a new project workspace Ciancel |

" Open a recent project workspace: Administration... |
| =

4

—:' i+ Browse to another project workspace:
=

Figure3.15 [Welcomel] Dialog Box
[Create a new project workspace] radio button: Creates a new workspace.

[Open arecent project workspace] radio button: Uses an existing workspace and displays
the history of the opened workspace.

[Browse to another project workspace] radio button:  Uses an existing workspace; thisradio
button is used when the history of the
opened workspace does not remain.

To use aworkspace for the tutorial, select the [Browse to another project workspace] radio button
and click the [OK] button.

Rev. 2.00 Nov. 19, 2009 Page 35 of 294
RENESAS REJ10J1766-0200




Section 3 Preparation before Use

When the [Open workspace] dialog box is opened, specify the following directory:
<Drive where the OSisinstalled>:

\WorkSpace\Tutorial\EL10A-USB\M UL T1-xxxx\xxxx\CPUO

(xxxx represents the device group name).

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

Lock in: | ‘=3l CPUG ~| & B ek EE-

Iydebug e, svstem

[Ch=ource

Tutorial bws

File name: | Tutorial ks Open I
Files of twpe: I HEW ‘wWorkspaces [*.hws) j Cancel |f
o

Figure3.16 [Open The Workspace] Dialog Box
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6. The[CPU Select] dialog box or [Select Emulator mode] dialog box is displayed.

GPU Select [X]

CPU Select
|5Hxxxx ﬂ

v Search the best JTAG clock
v Beset azsertifiuto Gonnect)

Cancel |

Figure3.17 [CPU Select] Dialog Box

The [CPU Select] dialog box has the following options.

e [Search the best JTAG clock] check box

Sdlectsfinding of the fastest usable JTAG clock value, and starting up with this asthe initial
value.

o [Reset assert (Auto Connect)] check box

A reset signal is generated by the emulator, and steps 12 and 14 are skipped.

If the [Reset assert (Auto Connect)] option isin use, turn on the power to the user system at
this stage.

CAUTION

Do not to use the [Reset assert (Auto Connect)] option unless the
port connector is properly connected as shown in Section 1.5,
Recommended Circuit between the H-UDI Port Connector and the
MPU of the additional document, "Supplementary Information on
Using the SHxxxx"”. Using the [Auto connect] option without the
proper connection will damage the user system.

Select the device name in use from the [CPU Select] drop-down list box and click on OK.
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7. The[Select Emulator mode] dialog box is displayed and indicates the device group to be
used.

aselect Emulator mode ﬁl

Device

Mode

f« E108-USE Multi-core Emulatar
~

[ Beszet azsert{fiuto Connect)

| Ok I Cancel |

Figure 3.18 [Select Emulator mode] Dialog Box
The [Select Emulator mode] dialog box has the following options.

o [Reset assert (Auto Connect)] check box
A reset signal is generated by the emulator, and steps 12 and 14 are skipped.

CAUTION

Do not to use the [Reset assert (Auto Connect)] option unless the
port connector is properly connected as shown in Section 1.5,
Recommended Circuit between the H-UDI Port Connector and the
MPU of the additional document, "Supplementary Information on
Using the SHxxxx"”. Using the [Auto connect] option without the
proper connection will damage the user system.

Select the device name in use from the [Device] drop-down list box and click on OK.
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8. The[Connecting] dialog box is displayed and connection of the emulator starts.

Caonnecting

Figure3.19 [Connecting] Dialog Box

9. Thedialog box shown in figure 3.21 is displayed if no product groups have been installed in
the emulator at the time of purchase or the emulator firmware has been set up for a different
device group. The dialog box shown in figure 3.22 is displayed if an old version of the
emulator firmware has been set up in the emulator. Clicking the [OK] button sets up the
emulator firmware.

hexxxx E3

& SHxoo: E108-USE emulator firmware will be zet up.

Once you have pressed the [OK] button, do not disconnect the USE cable until * Loading™ iz finished.
Incorrect operation will damage the emulator product.

e CANCEL |

Figure3.20 Dialog Box to Confirm Setting up of the Emulator Firmware
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hexxxx E

& SHxoo: E108-USE emulator firmware will be updated.

Once vou have preszed the [OK] button, do not disconnect the USE cable until ¥ Loading™ is finished.
Incorrect operation will damage the emulator product.

, ............... CI K ................ CANCEL I

Figure3.21 Dialog Box to Confirm Updating of the SHxxxx Emulator Firmware

CAUTION

The USB cable must not be disconnected until writing is
complete.Early disconnection may damage the emulator.

10. When the Reset assert (Auto Connect) option isin use, the dialog box shown in figure 3.22
is displayed. When the power of the user system is turned on, figure 3.22 is not displayed.

The uszer system iz hot supplied with power.
Turn the power on.

Figure3.22 Dialog Box of the Turn the Power On Message

11. Power on the user system.
12. Thedialog box shown in figure 3.23 is displayed.

N |

& Fleaze. Beset the uzer system and pressz <Enter: Key.

Figure 3.23 Dialog Box of the RESET Signal Input Request M essage

13. Power on the user system.
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14. Input thereset signal from the user system, and click the [OK] button.
15. If no reset signal is detected, the following dialog box is displayed.

hexxxx
Can not find ARESET =ignal.
Fleaze check YRESET and Weoc.

Betry | lgnore |

Figure3.24 [Can not find /RESET signal] Dialog Box

16. If the"Connected" is displayed in the [Output] window of the High-performance Embedded
Workshop for CPUO, starting up the emulator is completed.

ﬂ & =]
Connected
| [\Build f\Dehug/ﬂ Find in Files )\Macro f\Test f\ Wersion Control ,-{
Figure3.25 [Output] Window
Notes: 1 If theemulator isnot initiated, the following dialog boxes shown in figures 3.26

through 3.32 will be displayed.

(@) If thefollowing dialog box is displayed and the method 12 above is unavailable, the
power of the user system may not be input or the RESET signal may not be input to
the device. Check theinput circuits for the power of the user system and the reset pin.
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hexxxx
Can not find ARESET =ignal.
Fleaze check YRESET and Weoc.

Betry | lgnore |

Figure3.26 [Can not find /RESET signal] Dialog Box

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

L |

& Check the connection between the H-UDI ping and the H-UD| port connector.

Figure3.27 [Check the connection] Dialog Box

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

hexxxx |

& COMMUMICATION TIMEQUT ERRCR

Figure3.28 [COMMUNICATION TIMEOUT ERROR] Dialog Box

Rev. 2.00 Nov. 19, 2009 Page 42 of 294
REJ10J1766-0200 RENESAS




Section 3 Preparation before Use

hexxxx

& INYALID ASERAM FIRMWARE !

Figure3.29 [INVALID ASERAM FIRMWARE!] Dialog Box

hexxxx

& Error JTAG boot

Figure3.30 [Error JTAG boot] Dialog Box

(d) Thefollowing dialog box is displayed when the MCU cannot communicate with the
emulator. The MCU may not operate correctly; check the MCU settings.

E10A-USB

& Boot Failed !

Figure3.31 [Boot Failed!] Dialog Box

2. If anincorrect driver has been selected, the following dialog box will appear.
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hexxxx |

& Unable to restore the previous driver settings
please chooze another driver.

Figure3.32 [Unabletorestorethepreviousdriver settings] Dialog Box

3. If the emulator is not activated due to other reasons, a message box corresponding to
the status is displayed. Use the message as a reference to check the wiring on the
board.
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Section 4 Preparations for Debugging

41

Method for Activating High-performance Embedded Workshop

To activate the High-performance Embedded Workshop, follow the procedure listed below.

1. Connect the emulator to the host computer and the user system, then turn on the user system.

2. Select [High-performance Embedded Workshop] from [Renesas] -> [High-performance
Embedded Workshop] of [Programs] in the [Start] menu.

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

Welcome!

I * Create a new project workspace

" Dpen a recent project workspace:

3

]9

o
(" Browse ko another project waorkspace

-
-

v+ [ Start synchronized session:

| ok |
Cancel
[t |

Adminiztration. ..

[~

+ +
| S

Figure4.1 [Welcome!] Dialog Box

[Create a new project workspace] radio button:

[Open arecent project workspace] radio button:

[Browse to another project workspace] radio button:

[Start synchronized session] radio button:

Creates a new workspace.

Uses an existing workspace and displays
the history of the opened workspace.

Uses an existing workspace; thisradio
button is used when the history of the
opened workspace does not remain.

This button is selected for multi-core
debugging and is only displayed when
thereis a history of multi-core debugging.

RENESAS
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The following describes how to activate the High-performance Embedded Workshop when
selecting [Create a new project workspace] without any toolchain, [Create a new project
workspace] with atoolchain, and [Browse to another project workspace]. The [Open arecent
project workspace] radio button is used to omit the operation for specifying the workspace file
when [Browse to another project workspace] is selected.

4.1.1 Creating a New Workspace (Toolchain Not Used)

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Create a new project workspace] radio button and click the
[OK] button.

Welcome!

| (+ iCreate a new project waorkspace
Cancel
" Open arecent project work space:

| J Adrminiztratian...

il

J

= Browsze to anather project workzpace

vl T Start synchronized session:

+ +
| Y

Figure4.2 [Welcome!] Dialog Box
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2. The Project Generator is started. In this section, we omit description of the settings for the
toolchain.
If you have not purchased the toolchain, the following dialog box is displayed.

Hew Project Workspace

Frojects ]

Wiorkspace Mame:

Project Tvpes
|test

.3 Debugeer anly — SH4A-MULTI E1

Froject Mame:
|test

Directory:

|O:¥W0rk8pace¥test Browse. .
CPU family:

|SuperH RISC engine ﬂ

Tool chain:

| I

£ ?

Properties...

(0]4 | Cancel

Figure4.3 [New Project Workspace] Dialog Box

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

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

Other list boxes are used for setting the tool chain; the fixed information is displayed when the
toolchain has not been installed.

Rev. 2.00 Nov. 19, 2009 Page 47 of 294
RENESAS REJ10J1766-0200




Section 4 Preparations for Debugging

3. Makethe required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

Setting the Tareet System for Debugeine

— Targets :
[5H-44 corez) E108-USE SYSTEM {GPL

= 11 >
Target tvpe : IF'-II Targets LI
Target GPU : |F'||| CPls LI

MHemxt | Finizh | Cancel |

Figure4.4 [Settingthe Target System for Debugging] Dialog Box

Check the target emulator and click the [Next] button.
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4. Set the configuration file name. The configuration file saves the state of High-performance
Embedded Workshop except for the emulator.
Select the CPU core numbers for debugging from the [Core] drop-down list box.

HSetting the Debugeer Options

Target name :

|SH—4F'.{2 cores! E10A-USE SYSTEM { GPU SH-
Core

|GORED x|
Configuration name :

|Debug_CORED

— Detail optiong :

Item | Yalue

Iadify |
[ Initial zeszion

fewxt | Finizh | Cancel |

Figure4.5 [Setting the Debugger Options] Dialog Box

Thisisthe end of the emulator setting.

Click the [Finish] button to exit the Project Generator. The High-performance Embedded
Workshop is activated.

5. After the High-performance Embedded Workshop has been activated, the emulator is
automatically connected. For operation during connection, refer to section 3.9, System Check.
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4.1.2 Creating a New Workspace (Toolchain Used)

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Create a new project workspace] radio button and click the
[OK] button.

Welcome! @

| + Create a new project work space

" Open a recent project workspace:

Cancel
| J Administration...
o

= Browsze to another project work zpace

v+ U Start synchronized session:

+ +
| SN

Figure4.6 [Welcome!] Dialog Box
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2. The Project Generator is started.
If you have purchased the toolchain, the following dialog box is displayed.

Hew Project Workspace

Frojects ]

Project Types Wiorkspace Mame:

@ Application |tESt

Demaonztration Project Mame:

Iﬁ Empty Application |test

5 Import Maketile

G Library Directory:

7 Debugeer only - SHAA-MULTIE1 | [S¥WorkSpace¥test Browsze.
CPU family:
|SuperH RISC engine ﬂ
Tool chain:
|F{enesas SuperH Standard ﬂ

< >

Properties...

0] 4 Cancel

Figure4.7 [New Project Workspace] Dialog Box

[Workspace Name] edit box: Enter the new workspace name. Here, for example, enter
‘test’.
[Project Name] edit box: Enter the project name. When the project nameisthe

same as the workspace name, it needs not be entered.
[CPU family] drop-down list box: Select the target CPU family.
[Tool chain] drop-down list box:  Select the target toolchain name when using the toolchain.
Otherwise, select [None].
[Project type] list box: Select the project type to be used.

Note: When [Demonstration] is selected in the emulator, note the following:
The [Demonstration] is a program for the simulator. When the generated programis used
by the emulator, delete the Printf statement.
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3. Makethe required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

New Project—7/9-Setting the Target System for Debugeineg

— Targets :

[5H-48 Cycle Base Simulatar

[(]5H-4#& Cycle Baze SimulatoriLittle endian)
[TaH-48 Functional Simulator

[(]5H-4& Functional Simulatorilittle endian?
[(J5H-44% coresd E10A-USB SYSTEM (CPU

< 3
Target type : ISH‘4P' ;I
Tareet GPU: | All GPUs -]

<Back |[ Mext> |  Finish |  Cancel |

Figure 4.8 [New Project —7/9— Setting the Target System for Debugging] Dialog Box

Check the target emulator and click the [Next] button. Mark other products as required.
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4. Set the configuration file name. The configuration file saves the state of High-performance
Embedded Workshop except for the emulator.
Selects the CPU core numbers for debugging from the [Core] drop-down list box.

New Project—-8/9-Setting the Debugger Options

Target name :

|SH-4AE cores) E10A-USE SYSTEM ( GPU SH-
Ciore
|GORED x|

Caonfiguration name :
|Debug_CORED

— Detail optiong :

Item | Yalue

Iadify |

[ Initial zeszion

fewxt | Finizh | Cancel |

Figure4.9 [New Project —8/9— Setting the Debugger Options] Dialog Box

Thisisthe end of the emulator setting.
Exit the Project Generator according to the instructions on the screen. The High-performance
Embedded Workshop is activated.

5. After the High-performance Embedded Workshop has been activated, connect the emulator.
However, it is not needed to connect the emulator immediately after the High-performance
Embedded Workshop has been activated.

To connect the emulator, use one of the methods (a) and (b) below. For operation during
connection, refer to section 3.9, System Check.
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(a) Connecting the emulator after the setting at emulator activation

Select [Debug settings] from the [Debug] menu to open the [Debug Settings] dialog box. Itis
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.3, Setting at
Emulator Activation.

After the [Debug Settings] dialog box has been set, when the dialog box is closed, the emulator
is connected.

(b) Connecting the emulator without the setting at emulator activation

The emulator can be easily connected by switching the session file that the setting for the
emulator use has been registered.

fich- perfes mance. £ abe dded Workshop
Mo [rowct [l (b Sekp Tools Tesl e fwo

[ 1ean
[T

Dt | & AR B I -1 ) o, w
x

E.[@ o m]

skl { s |, Cotesg b Pl Pl Vet Version Cortedd |

Figure4.10 Selectingthe Session File

Inthelist box that is circled in figure 4.10, select the session file name including the character
string that has been set in the [ Target name] text box in figure 4.9, [New Project —-8/9— Setting the
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Debugger Options| dialog box. The setting for using the emulator has been registered in this
session file.

After selected, the emulator is automatically connected.

4.1.3 Selecting an Existing Workspace

1. Inthe[Welcome!] dialog box that is displayed when the High-performance Embedded
Workshop is activated, select [Browse to another project workspace] radio button and click the
[OK] button.

— Options: Ok I
LLI " Greate a new project workspace Cancel |
. Open a recent project workspace: Bdministration.. |
— 2
! 5
:I' ¥ Browse to another project workspace:

Figure4.11 [Welcome!] Dialog Box

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

Look in: Iasample j = I':'_hF B~

File name: | sample.frwvs Open I
Filez af bype: IWnrkspaces [* biz) j Cancel |
i

Figure4.12 [Open Workspace] Dialog Box

3. This activates the High-performance Embedded Workshop and recovers the state of the
selected workspace at the time it was saved.
When the saved state information of the selected workspace includes connection to the
emulator, the emulator will automatically be connected. To connect the emulator when the
saved state information does not include connection to the emulator, refer to section 4.5,
Connecting the Emulator.
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4.2 Creating a Project for Synchronized Debugging

For synchronized debugging, the workplace must include as many projects as the number of cores
to be debugged.

4.2.1 Adding a New Project

1. Select the [Insert Project] dialog box from the [Project] menu of aworkspace opened or
created by following the procedure in Section 4.1.1, Creating a New Workspace (Toolchain
Not in Use), Section 4.1.2, Creating a New Workspace (Toolchain in Use), or Section 4.1.3,
Selecting an Existing Workspace.

The [Insert Project] dialog box is opened.

Insert Project E'E'

Cancel

i Exizting project:

ez

Figure4.13 [Insert Project] Dialog Box

2. Select the [New project] radio button and click on [OK].
This opensthe [Insert New Project] dialog box.
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Inzert Hew Project

Frojects ]

- York: Mame:
Project Tvpes AEEREIEE W=

Debugger only - SH4A-MULTI E1 |

Froject Mame:

Directory:

|O:¥W0rk8pace¥test Browse. .
CPU family:

|SuperH RISC engine ﬂ

Tool chain:

| I

<

| >

Properties...

(0]4 | Cancel

Figure4.14 [Insert New Project] Dialog Box

3. Create anew project by following the procedure in Section 4.1.1 Creating a New Workspace
(Toolchain Not in Use) or Section 4.1.2 Creating a New Workspace (Toolchain in Use).
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4.2.2 Adding an Existing Project

1. Select the [Insert Project] item from the [Project] menu of aworkspace opened or created by
following the procedure in Section 4.1.1, Creating the New Workspace (Toolchain Not in
Use), Section 4.1.2, Creating the New Workspace (Toolchain in Use), or Section 4.1.3,
Selecting an Existing Workspace. The [Insert Project] dialog box is opened.

Insert Project Elgl

T
i Mew project Cancel

Browse..

Figure4.15 [Insert Project] Dialog Box

2. Select the [Existing project] radio button, click on the browse button, find and select the
project to be added to the workspace, and click on the [OK] button.
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4.3 Setting at Emulator Activation

431 Setting at Emulator Activation

When the emulator is activated, the command chain can be automatically executed. Itisaso
possible to register multiple load modules to be downloaded. The registered load modules are

displayed on the workspace window.

1. Select [Debug settings] from the [Debug] menu to open the [Debug Settings] dialog box.

Debug Settinegs

|SessionCORED

[F test

> Tareet ]Options |

Target:

Core:

Debug format:

1<n0ne>

Download modules:

Filename

Offset Address | Format

RIX

—c—

)l

Figure4.16 [Debug Settings] Dialog Box ([ Tar get] Page)

2. Select the product name to be connected in the [Target] drop-down list box.
Select the core to be connected from the [Core] drop-down list box.

3. Select the format of the load module to be downloaded in the [ Default Debug Format] drop-
down list box, then register the corresponding download module in the [Download Modules]

list box.

Note:
Downloading a Program.

4. Click the [Optiong] tab.

Here, no program has been downloaded. For downloading, refer to section 5.3,
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Debug Settinegs @EJ
|Sessi0nCORED LJ Target Options ]
Command batch file load timine:
[F test :

Command line batch proceszing:

v Dizable batch file execution when downloadine debue infarmation

v Download modules after build

I~ Remove breakpoints on download

I Dizable memory access until after target connection command file execution
I Limit dizazzembly memory access

L=l Nl

0K | )l

Figure4.17 [Debug Settings] Dialog Box ([Options] Page)

The command chain that is automatically executed at the specified timing isregistered. The
following four timings can be specified:

e At connecting the emulator

e |Immediately after reset

e Immediately before downloading
e Immediately after downloading

Specify the timing for executing the command chain in the [Command batch file load timing]
drop-down list box. In addition, register the command-chain file that is executed at the specified
timing in the [Command Line Batch Processing] list box.
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4.3.2 Downloading a Program
A download module is added under [Download modules] in the [Workspace] window.

Open the load module of [Download modules] in the [Workspace] window by clicking the right-
hand mouse button and select [ Download modul€] to start downloading the module.

|=| WeCTIDLG
-5 G+ zource file
Q zart.cpp

Q tutorial.cpp
-5 Download modules

] utorial 2

£ Dependencies Download
Cownload (Debug Data Only?

Download & Mew hModule..
Debue Settings..
Caonfigure Wiew...

v Gllow Docking

Hide

Properties..

Figure4.18 Download Menu of the [Workspace] Window ([Proj ects])

Notes: 1. When load modules are downloaded, select [Debug] -> [Download] -> [All DownL oad
Modules].

2. To proceed with source-level synchronized debugging, download the debugging
information file for the corresponding CPU. If a module with the same file name has
been registered, synchronized downloading is possible. Regarding synchronized
downloading, refer to Section 5.2, Setting the Environment for Emulation.
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4.4 Debug Sessions

The High-performance Embedded Workshop stores all of your builder optionsinto a
configuration. Inasimilar way, the High-performance Embedded Workshop stores your debugger
optionsin asession. The debugging platforms, the programs to be downloaded, and each
debugging platform’ s options can be stored in a session.

Sessions are not directly related to a configuration. This means that multiple sessions can share
the same download module and avoid unnecessary program rebuilds.

Each session’ s data should be stored in a separate file in the High-performance Embedded
Workshop project. Debug sessions are described in detail below.

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

e From the toolbar
Select a session from the drop-down list box (figure 4.19) in the toolbar.

\Debug_CORED | ||SessionCORED |

Figure4.19 Toolbar Selection
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e From the dialog box

1. Select [Debug -> Debug Sessions...]. Thiswill open the [Debug Sessions] dialog box
(figure 4.17).
Debue Sessions
Debug zeszions:
SessipnCORED Add..
Bemove
Save az.
Properties...
Current zession:
SessionGORED |
0] 4 | Cahcel
Figure4.20 [Debug Sessions] Dialog Box
2. Select the session you want to use from the [Current session] drop-down list box.
3. Click the [OK] button to set the session.
442 Adding and Removing Sessions

A new session can be added by copying settings from another session or removing a session.

e Toadd anew empty session

1

o U~ wDN

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).

Click the[Add...] button to display the [Add new session] dialog box (figure 4.21).
Check the [Add new session] radio button.

Enter a name for the session.

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

This creates afile with the name entered in step 4. If afile with this name already exists,
an error is displayed.
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Add new session

™ Add a new session

St | Cancel

(« |z an exizting session file

Hame: |tut|:|ria|

Seszion file path: | Browsze..

[v Cpen and maintain link to sezzion file

[ Make zeszion file link read only

Figure4.21 [Add new session] Dialog Box

e Toimport an existing session into anew session file

1

g s~ wD

6.

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).

Click the[Add...] button to display the [Add new session] dialog box (figure 4.18).
Check the [Use an existing session fil€] radio button.

Enter aname for the session.

Enter the name of an existing session file that you would like to import into the existing
project or click the [Browse] button to select the file location.

If the [Open and maintain link to session file] check box is not checked, the imported new
session file is generated in the project directory.

If the [Open and maintain link to session file] check box is checked, anew session fileis
not generated in the project directory but is linked to the existing session file.

If the [Make session file link read only] check box is checked, the linked session file is
used as read-only.

Click the [OK] button to close the [Debug Sessions] dialog box.
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e Toremoveasession
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
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.

e To view the session properties
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
2. Select the session you would like to view the propertiesfor.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.19).

zion Properties
Mame: DefaultSezsion
Location: Ci¥test¥test¥ DefaultSeszjon hef
Last modified:  21:00:36, Wednesday, October 03, 2007 _ Carcel |
[T Bead anly

Figure4.22 [Session Properties] Dialog Box

e To make asession read-only
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
2. Select the session you would like to make read-only.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.19).

4. Check the [Read only] check box to make the link read-only. Thisisuseful if you are
sharing debugger-setting files and you do not want data to be modified accidentally.

5. Click the [OK] button.

e To save asession with adifferent name
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
2. Select the session you would like to save.
3. Click the[Save as...] button to display the [Save Session] dialog box (figure 4.20).
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4. Specify the location to save the new file.

5. If you want to export the session file to another location, leave the [Maintain link] check
box unchecked. If you would like the High-performance Embedded Workshop to use this
location instead of the current session location, check the [Maintain link] check box.

6. Click the [Save] button.

sion

Save n; Iasample j i e -

Release
SimDebug_=H-2

DetaultSession het
SimSessionSH-2 haf

File name: | Save I
Save az lwpe: ISessinns [*.hsf] j Carcel |

[ Maintain link

v

Figure 4.23 [Save Session] Dialog Box

4.4.3 Saving Session Information

e Tosaveasession
Select [File -> Save Session].
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4.5 Connecting the Emulator
Select either of the following two ways to connect the emulator:

(a) Connecting the emulator after the setting at emulator activation
Select [Debug settings] from the [Debug] menu to open the [Debug Settings] dialog box. Itis
possible to register the download module or the command chain that is automatically executed

at activation. For details on the [Debug Settings] dialog box, refer to section 4.3, Setting at

Emulator Activation.
After the [Debug Settings] dialog box has been set, when the dialog box is closed, the emulator

is connected.

(b) Connecting the emulator without the setting at emulator activation
The emulator can be easily connected by switching the session file that the setting for the

emulator use has been registered.

Em £t Jam Brosc! B Db SeAp Dk Topl Medm 156
D@ o B SR kA BOEEE e lw——
T —

o ot of AL ar |51 g W7

LﬁAmlﬂmLmamu T, FrdnFie 2 ), Paa J fesl )| Versen Coriral ]

2

Figure4.24 Selecting the Session File
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Inthe list box that is circled in figure 4.21, select the session file name including the character
string that has been set in the [ Target name] text box in figure 4.9, [New Project —-8/9— Setting the
Debugger Optiong] dialog box. The setting for using the emulator has been registered in this
session file.

After the session file name is selected, the emulator will automatically be connected. For details
on the session file, refer to section 4.4, Debug Sessions.

4.6 Reconnecting the Emulator
When the emulator is disconnected, use the following way for reconnection:
Select [Debug -> Connect] or click the [Connect] toolbar button (3). The emulator is connected.

Note: 1. The emulator must be selected in the [Target] drop-down list box of the [Debug
Settings] dialog box (see figure 4.16, [ Debug Settings] Dialog Box ([ Target] Page))
that is opened by selecting [Debug settings] from the [Debug] menu.

2. If reconnection is to proceed during synchronized debugging, disconnect al of the
cores before reconnecting the emulator.
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4.7 Ending a Session with the Emulator
When using the toolchain, the emulator can be exited by using the following two methods:

e Canceling the connection of the emulator being activated
e Exiting the High-performance Embedded Workshop
(1) Canceling the connection of the emulator being activated
Select [Disconnect] from the [Debug] menu or click the [ Disconnect] toolbar button ().

Note: Do not select the [Disconnect] toolbar button during user program execution or while a
dialog box is being displayed for a CPU.

(2) Exiting the High-performance Embedded Workshop
Select [Exit] from the [File] menu.

A message box is displayed. If necessary, click the[Y es] button to save asession. After
saving a session, the High-performance Embedded Workshop exits. If not necessary, click the
[No] button to exit the High-performance Embedded Workshop.

High-performance Embedded Warkzhop

' Sezsion “HEEE" In project “G0C" hag been modified.
= Do wou want to =ave it?

Mo | Cancel

Figure4.25 [Session hasbeen modified] M essage Box
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Section5 Debugging

51 Setting up Synchronized Debugging

This section describes how to make the settings for synchronized debugging. For details of
functions and operations in synchronized debugging, refer to section 18, Synchronized Debugging
Functionsin the user’s manual for V. 4.07 of the High-performance Embedded Workshop.

51.1 Opening the [Synchronized debug] Dialog Box

Open the [ Synchronized debugging] dialog box by selecting the [ Synchronized debug] item from
the [Debugging] menu. Also, when there is arecord of synchronized debugging, a synchronized
debugging session can be opened from the [Welcome!] dialog box of the High-performance
Embedded Workshop.

Synchronized Debuge @E|

Current configuration:

|Tut0ria| ﬂ Mew... | Import... | Save as.. | Delete |
Available debugegers:

Debugeer ID | Status Options Tywpe ‘Work space Sesszion Add...
GOHED Mot open Debue ful core T CEbotuments and Setil. T SessionE T UE SYSTERM

CORET Mot open Free run Multicore  G#Documents and Settl. SessionE10A_SYSTEM

Synchronization style Synchronization options
* Mone [~
" All debugeers synchronized " Mazter debueger: | J r
Operations executed on any debugeer will alza Operations executed on the master debugeer will
be executed on all other debugeers. be executed on all other debuggers. r
-

Set by platform

[+ Gonnection
[+ Download modules
[+ Thitialize

v Update the views in all debuggers when platform memory iz changed

Synchronized debugeing mode: |Parallel | | Sync Close

Figure5.1 [Synchronized debugging] Dialog Box
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512 [Synchronization session] List Box

In the [Synchronization session] list box, set the condition for the synchronization session.

Lists that can be set are shown below.

[Debugger ID] This setting is for a unique ID that can specify the debugging
session. Ensure that the setting is capable of doing so.™

[Status] Display the state of the session.

Not open: The session is not open in the High-performance
Embedded Workshop. The session is opened when the
[Synchronize] button is clicked.

Not connected: The session is not connected to the emulator.

Break: The session is connected to the emulator. The user
program is in break state.

Running: The session is connected to the emulator. The user
program is being executed.

[Options] When a synchronized debugging session is started, this setting
specifies how the session is to be handled.

Debug: The session is to be used for debugging.

Freerun: The session is not to be used for debugging. The
operation of the CPU core is the same as if the emulator were
not connected.

[Type] Display the type of target platform for the session. ?
Single core: Platform with a single core.

Multi-core: Platform with multiple cores.

[Workspace] Display the name of the absolute pass file for workspace file
including the session.

[Session] Display the name of session in the workspace.

Note: 1. Do not mix up session names for different devices.
2. Do not mix up sessions for single-core and multi-core platforms.
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513 [Synchronization style] Group Box

In the [Synchronization style] group box, set the direction of synchronization operations.

Lists that can be set are shown below.

[None] Synchronization is not performed.

All sessions operate individually.

[Synchronization at all debugger]  For checked functions in the [Synchronization options] group
box, perform synchronization with all sessions in both
directions.

[Master debugger] For checked functions in the [Synchronization options] group
box, take the specified session as the master and perform
unidirectional synchronization with all other sessions.

Select the [Debugger ID] of the session for use as the master
from the drop-down list box.
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514 [Synchronization options] Group Box

In the [Synchronization style] group box, select the operations for synchronization.

The available items are as listed below.

[Reset]

[Go]

[Break/Halt]

[Step]

[Connect]

[Download Modules]

[Initialize]

Operations in response to the [Reset CPU] and [Reset Go]
functions are synchronized. For synchronization of the
response to the [Reset Go] function, the [Go] check box must
also should be checked.

Operations in response to the [Go] and [Reset Go] functions
are synchronized. For synchronization of the response to the
[Reset Go] function, the [Reset] check box must also should be
checked.

Operations in response to a device break and selection of the
[Halt Program] function are synchronized. Selection of
synchronized or non-synchronized operation in response to
individual types of break is not possible.

Operations in response to the various functions for step
execution are synchronized. When synchronized stepping is
being performed while the other core is executing the user
program, operation of the other core at the end of step
execution depends on the setting for [Break/Halt].

Operation of the emulator in response to [Connect] is
synchronized in all sessions.

Operation of the emulator in response to [Download Modules] is
synchronized in all sessions.

Operation of the emulator in response to [Initialize] is
synchronized in all sessions.

Note: The functionsthat can be set in this dialog box vary according to the emulator in use. For
details, refer to section 2.2.1, Synchronized Debugging Functions in the additional
document, " Supplementary Information on Using the SHxxxx".

Rev. 2.00 Nov. 19, 2009 Page 74 of 294

REJ10J1766-0200

RENESAS



Section 5 Debugging

515 [Memory update] Options

v Update the views in all debuggerz when platform memory iz chaneed

Figure5.2 [Memory update] option

When this option is checked all High-performance Embedded Workshop views which display
memory data (e.g. the memory view, the watch view etc.) in al Debuggers will update whenever
the memory is changed in any synchronized Debugger.

If the option is not set then only the memory views in local Debugger will update when memory is
changed. If memory is shared between Debuggers, a manual refresh will need to be performed in
the memory related windows of the other Debuggersin order for them to display the correct
memory.

Note: If the user program is being executed, reading of memory will lead to a short break.

5.1.6 [Synchronization debugging mode] Drop-Down List Box

In the [ Synchronization debugging mode] drop-down list box, set the status for the High-
performance Embedded Workshop to be used on the synchronization debugging.

Internal The specified debuggers will be opened in one instance of the
High-performance Embedded Workshop.

This mode is only available if all of the debugger sessions are
in the same High-performance Embedded Workshop
workspace.

Parallel The debugger sessions will be opened in separate instances of
the High-performance Embedded Workshop.
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5.2 Setting the Environment for Emulation

This section describes the debugging operations and their related windows and dialog boxes.

521 Opening the [Configuration] Dialog Box

Selecting [Setup -> Emulator -> System...] or clicking the [Emulator System] toolbar button ((#4])
opens the [Configuration] dialog box.

522 [General] Page

On the [General] page, make basic emulator settings for a specific CPU.
These settings can be made per CPU.
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Configuration

General | Gommon Setting | Loading flash memary
Mode
Step option |Disal:u|es interrupts during zingle step execution ﬂ
Memoty area f« Mormal © Physical O \irtual
Interrupt Maode + Disable ¢ Enable
TLE Maode |TLE| mizz exception iz dizabled ﬂ
When TLE Error occurred |Disp|a;-.f TLE error meszaee to Dialog box ﬂ
Memory access v Sleep
option =
Read Status [v PGSR
| (] 8 | Cancel |

Figure5.3 [Configuration] Dialog Box ([General] Page)
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Items that can be displayed in the sheet are listed below.

[Mode] Displays the CPU number.

[Step option] Sets the step interrupt option.

Disable interrupts during single step execution: Disables
interrupts’ during step execution.

Enable interrupts during single step execution: Enables
interrupts during step execution.

[Reset assert (Auto Connect)] When the emulator is connected to the host computer and the
[CPU reset] function or [Reset after execution] function is used,
the reset signal is generated by the emulator.

Note: Includes the interrupts during a break.

CAUTION

Do not to use the [Reset assert (Auto Connect)] option unless the
port connector is properly connected as shown in Section 1.5,
Recommended Circuit between the H-UDI Port Connector and the
MPU of the additional document, "Supplementary Information on
Using the SHxxxx". Using the [Auto connect] option without the
proper connection will damage the user system.

Note: Theitemsthat can be set in thisdialog box vary according to the emulator in use. For
details, refer to the online help.
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523 [Common Setting] Page

On the [Common Setting] page, make basic emulator settings for both CPUs.
These settings are common to the CPUs.

Configuration

Geperal Gomman Setting l Loadine flash memary

Mode

Emulation mode |Nu:urma| ﬂ
UBC mode |Eml |
PPG mode [Eml =]
AUD clack [1/16 GPU clock =]
JTAG clack [40MHz =]
TimeOut | 30 zec

| (] 8 | Cancel | |

Figure5.4 [Configuration] Dialog Box ([Common Setting] Page)

Items that can be set on this page are listed below.
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[Mode]

[Emulation mode]

[UBC mode]

[PPC mode]

[AUD clock]

[JTAG clock]

Indicates the device name.

Selects the mode of emulation for user programs.

Normal: Normal execution of emulation for the user program.
No break: The user program is executed with settings of PC
breakpoints and hardware breakpoints temporarily disabled.

Set the UBC mode.

Eml: The UBC is used as an event condition by the emulator.
User: The UBC is released to the user.

Set the PPC mode.

Eml: The PPC is used in the [Performance Analysis] functions
of the emulator.
User: The PPC is released to the user.

This is the clock signal for the acquisition of AUD trace
information.

Lower frequencies correspond to a greater incidence of data
loss when real-time tracing is in use.

Set this item so that the frequency does not exceed the upper
limit on AUD clock frequency of the supported device.

For details on the upper limits of AUD clock frequency in
individual devices, refer to section 2.2.4, Notes on Using the
JTAG (H-UDI) Clock (TCK) and AUD Clock (AUDCK) in the
additional document, "Supplementary Information on Using the
SHxxxX".

This is the transfer clock for signals other than AUD trace
signals.

Lower frequencies correspond to downloading taking longer
times.

Set this item so that the frequency does not exceed the upper
limit on TCK clock frequency of the supported device.

For details on the upper limits of TCK clock frequency in
individual devices, refer to section 2.2.4, Notes on Using the
JTAG (H-UDI) Clock (TCK) and AUD Clock (AUDCK) in the
additional document, "Supplementary Information on Using the
SHxXXX".
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[Timeout] Set the period of waiting before a timeout error is considered to
have occurred. The setting is in three-second units over the
range from three to thirty seconds.

Note: If "User” is selected, certain functions are not available. Since this depends on the product
in use, consult the online help system for details.

Note: The effective items and items that can be set in this dialog box differ with the emulator in
use. For details, refer to the online help system.

524 Downloading to the Flash Memory

Sets the emulator operation conditions for downloading the external flash memory. This function
is not available depending on the MCU.

For details, refer to section 6.22, Download Function to the Flash Memory Area. These settings
can be made per CPU.

Note: Do not use the synchronized downloading function to download separate data for the
individual CPUs to the external flash memory.
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Caonfiguration

Figure5.5 [Configuration] Dialog Box ([L oading flash memory] Page)

Rev. 2.00 Nov. 19, 2009 Page 82 of 294
REJ10J1766-0200 RENESAS




Section 5 Debugging

Items that can be displayed in the sheet are listed below.

[Loading flash memory]

[Erasing flash memory]

[File name]

[Bus width of flash memory]

[Flash memory erasing time]

[Entry point]

Sets Enable for flash memory downloading. At Enable, when
the flash memory is downloaded on the High-performance
Embedded Workshop, the write module is always called.

Disable: Not download to the flash memory
Enable: Download to the flash memory

Sets Enable for erasing before the flash memory is
programmed. At Enable, the erase module is called before
calling the write module.

Disable: Not erase the flash memory

Enable: Erase the flash memory

Sets the write/erase module name. The file that has been set is
loaded to the RAM area before loading to the flash memory.

Sets the bus width of the flash memory.

Sets the TIMEOUT value at flash memory erasing. Increase the
value if erasing requires much time although the default time is
three minutes. The values that can be set are as follows: D'0
(minimum) and D’65535 (maximum). Only positive integers can
be input.

Sets the calling destination address or access size of the
write/erase module. (It must be RAM address.)

All erasing module address: Inputs the calling destination
address of the erase module.

Writing module address:  Inputs the calling destination
address of the write module.

Access size: Selects the access size of the
RAM area that is used for loading the write/erase module.
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53 Downloading a Program

This section describes how to download a program and view it as source code or assembly-
language mnemonics.

Note: After abreak has been detected, the High-performance Embedded Workshop displays the
location of the program counter (PC). In most cases, for example if an Elf/Dwarf2-based
project is moved from its original path, the source file may not be automatically found. In
this case, the High-performance Embedded Workshop will open a source file browser
dialog box to allow you to manually locate the file.

531 Downloading a Program
A load module to be debugged must be downloaded.

To download a program, select the load module from [Debug -> Download] or select [Download]
from the popup menu opened by clicking the right-hand mouse button on the load modulein
[Download modules] of the [Workspace] window.

Notes: 1. Before downloading aprogram, it must be registered to the High-performance
Embedded Workshop as aload module. For registration, refer to section 4.3, Setting at
Emulator Activation.

2. When a program is downloaded to the external RAM, the bus controller must be
initially set in the area for downloading. Especially, check that the initialization of
SDRAM or the setting of the bus width is appropriate for the target system. Download
the corresponding debugging information file to execute source-level debugging on the
High-performance Embedded Workshop for CPUO or CPU1.

3. To proceed with source-level debugging for multiple CPUs, use the synchronized
downloading function or download debugging information files for the respective
CPUs.

532 Viewing the Sour ce Code

Select your source file and click the [Open] button to make the High-performance Embedded
Workshop open thefile in the integrated editor. It is also possible to display your source files by
double-clicking on them in the [Workspace] window.
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Line | Source A | E] 5.] Source |
25 Tinclude "sort.h” j
6 finclude <stdlib.h> =
7
28 (00001024 void nain(void)

29 i

an

al lonz al101;

az long j:

33 int i:

34 class Sanple #p_sam;

35

36 while (111

47 |ooooto2c [ ] P_sam= Sample;

38 (00001048 forl i=0; i<10; i+t )
39 (00001038 1= rand();

40 00001034 il <0

41 (00001040 i

42 1

43 (00001042 & alil = J;

44 i

45 000071050 p_san->sart{a);

46 (00001058 p_sam->chanzelal;

47 -

4] "z

Figure5.6 [Source] Window
In this window, the following items are shown on the | eft as line information.
The first column (Source address column): Address information
The second column (Event column): Event information (event condition)
The third column (S/W breakpoint column): PC, bookmark, and breakpoint information

Sour ce address column

When a program is downloaded, an address for the current source file is displayed on the Source
address column. These addresses are helpful when setting the PC value or breakpoints.

Event column
The Event column displays the following item:

@ An address condition for the event condition is set. The number of address conditions that can
be set isthe same as that of event condition channels at which the address condition can be set,
but it differs depending on the product.

Thisisalso set by using the popup menu.

The bitmap symbol above is shown by double-clicking the Event column. Thisis aso set by using
the popup menu.
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A

CEZ2 »
CE 3

CE4 T
CEZ »
CEQ »

-

Figure5.7 Popup Menu

Note: The contents of the Event column are erased when conditions other than the address
condition are added to each channel by using the [Edit] menu or in the [Event] window.

S/W breakpoint column

S/W breakpoint column displays the following items:

1 A bookmark is set.
@ A PCBreask is set.

5+ PC location

- To switch off acolumn in all source files

A w DR

Click the right-hand mouse button on the [Source] window or select the [Edit] menu.

Click the [Define Column Format...] menu item.

The [Global Editor Column States] dialog box is displayed.

A check box indicates whether the column is enabled or not. If it is checked, the column is

enabled. If the check box is gray, the column is enabled in some files and disabled in
others. Deselect the check box of a column you want to switch off.

5. Click the [OK] button for the new column settings to take effect.
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Global Editor Golumn States

[w|Dizazzembly Address MG
[w]Event CPLU#N Cancel
[w]Label

[w]Line

[w]Ob) code

[#]5/ Breakpoints

[W]5" Breakpoints — &SM b
% >

Figure5.8 [Global Editor Column States] Dialog Box

< To switch off acolumn in one source file
1. Open the source file which contains the column you want to remove and click the [Edit]
menu.
2. Click the [Columns] menu item to display a cascaded menu item. The columns are
displayed in this popup menu. If acolumnisenabled, it hasatick mark next to its name.
Clicking the entry will toggle whether the column is displayed or not.

533 Viewing the Assembly-L anguage Code

Click the [ Disassembly] toolbar button at the top of the window when a source file is opened to
show the assembly-language code that corresponds to the current sourcefile.

If you do not have a source file, but want to view code in the assembly-language level, either
choose [View] -> [Disassembly...] or click the [Disassembly] toolbar button ). The
[Disassembly] window opens at the current PC location and shows [Address] and [Code]
(optional) which show the disassembled mnemonics (with labels when available).

Selecting the [Mixed display] toolbar button (&) displays both the source and the code. The
following shows an example in this case.
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& tutorialcpp - Disassembly

EEE
Line E. 5. Dizaszem.. | Obj code Label Mixed |
41 ERE
00001040 6556 MEG RS, RS j
42
43 alil = i3
o> 00001042 (6203 L5 MOy R13,RZ
nonnindd |4E10 iy R14
00001046 (4208 SHLL2 RZ
00001048 |304c ADD R3,R13
00001044 |32FC 40D R15,R2
0000104C  |BFF4 BF /3 BL13:8
0000104E (2252 WOY. L &, BRZ J
44
45 p_sam-rsort{al;
00001060 |E6F3 WOY R15,R5
noontose (D113 MOY. L B(H 004C:8,PC),RI
nponinsd (4108 JER BR1
00001056 |64C3 MO R12,R4
48 p_sam-rchanzela);
00001068  |E6F3 WOY R15,
00001054 |DD12 MOY. L B(H 0048:8,PC),R13
0000105C | 400B JSR BR13
0000105E  |E4C3 WOy R12,R4
47 =
4 | H

Figure5.9 [Disassembly] Window

534 M odifying the Assembly-L anguage Code

Y ou can modify the assembly-language code by double-clicking on the instruction that you want
to change. The [Assembler] dialog box will be opened.

Bzzembler

fddress  Code 0K |
00007040 7937

. Cancel |
Mremanic:

{a0D #HI7.RI

Figure5.10 [Assembler] Dialog Box

The address, machine code, and disassembled instruction are displayed. Enter the new instruction
or edit the current instruction in the [Mnemonic] field. Pressing the [Enter] key will assemble the
instruction into memory and move on to the next instruction. Clicking the [OK] button will
assembl e the instruction into memory and close the dialog box. Clicking the [Cancel] button or
pressing the [Esc] key will close the dialog box.

Rev. 2.00 Nov. 19, 2009 Page 88 of 294
REJ10J1766-0200 RENESAS




Section 5 Debugging

Note: The assembly-language display is disassembled from the machine code on the actua
memory. If the memory contents are changed, the dialog box (and the [ Disassembly]
window) will show the new assembly-language code, but the display content of the
[Editor] window will not be changed. Thisisthe same even if the source file contains
assembly codes.

535 Viewing a Specific Address

When you are viewing your program in the [ Disassembly] window, you may want to look at
another area of your program's code. Rather than scrolling through alot of code in the program,
you can go directly to a specific address. Double-click on the address in the [ Disassembly]
window or select [Set Address...] from the popup menu, and the dialog box shown in figure 5.8 is

displayed.

Set Address

fiddress
~ &

_main

k.
Cancel |

Figure5.11 [Set Address] Dialog Box

Enter the address or label name in the edit box and either click on the [OK] button or pressthe
[Enter] key. The [Disassembly] window will be updated to show the code at the new address.
When an overloaded function or a class name is entered, the [Select Function] dialog box opens
for you to select afunction.

5.3.6 Viewing the Current Program Counter Address

Wherever you can enter an address or value into the High-performance Embedded Workshop, you
can also enter an expression. If you enter aregister name prefixed by the hash character, the
contents of that register will be used as the value in the expression. Therefore, if you open the [ Set
Address] dialog box and enter the expression #pc, the [Editor] or [ Disassembly] window will
display the current PC address. It also alows the offset of the current PC to be displayed by
entering an expression with the PC register plus an offset, e.g., #PC+0x100.

Rev. 2.00 Nov. 19, 2009 Page 89 of 294
RENESAS REJ10J1766-0200




Section 5 Debugging

54 Displaying Memory Contentsin Realtime

Use the [Monitor] window to monitor the memory contents during user program execution. These
settings can be made per CPU.

Note: Thisfunction is not supported in some devices to be debugged. For details on the
specifications of each product, refer to the online help.

54.1 Opening the [Monitor] Window

To open the [Monitor] window, select [View -> CPU -> Monitor -> Monitor Setting...] or click the
[Monitor] toolbar button (|i) to display the [Monitor Setting] dialog box.
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Monitar Setking ed

b aritor Setting |

Hame : Imu:unit-:ur'l
— Optionz
Address : |H00FE000
Size [byte) [H0z0 =]
Acoess [Format] : IEYTE [ASCI) j

v Auto-Refresh at rate [ms] ; ID'EIEIEEIEI
[+ Beading the Initial Yalue

— Color
Change Indicator ; IEhangE j
Fareground _Ivl B ackground |:I|v|
v Mayfly
— Detail
IDET.&IL HOT SUPPORTED! Dietail... |
— Hiztory

! =~

Figure5.12 [Monitor Setting] Dialog Box

[Name]: Decides the name of the monitor window.
[Optiong]: Sets monitor conditions.
[Address]: Sets the start address for monitoring.
[Size]: Sets the range for monitoring.
[Access]: Sets the access size to be displayed in the monitor window.
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[Auto-Refresh at rate]: Setsthe interval for acquisition by monitoring.

[Reading the Initial Value]:  Selects reading of the valuesin the monitored area when the
monitor window is opened.

[Coalor]: Sets the method to update monitoring and the attribute of colors.

[Change Indicator]: Selects how to display the values that have changed during
monitoring (available when [Reading the Initial Value] has
been selected).

No change: No color change.

Change: Color is changed according to the [Foreground] and
[Background] options.

Gray: Those data with values that have not been changed are
displayed in gray.
Appear: A vaueisonly displayed after changed.

[Foreground]: Sets the color used for display (available when [Change] has
been selected).

[Background]: Sets the background color (available when [Change] has been
selected).

[Mayfly]: A check in thisbox selects restoration of the color of those

data which have not been updated in a specified interval to the
color selected in the [Background] option. The specified
interval isthe interval for monitor acquisition (available when
[Change], [Gray], or [Appear] has been selected).

[Detail]: Not supported in the emulator.
[History]: Displays the previous settings.

Note:  Selection of the foreground or background color may not be available depending on the
operating system in use.

After setting, clicking the [OK] button displays the [Monitor] window.
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monitor: monitor1 — 00000000

B 2 e ~|||ewepson ~|

Address | +0| +1 [ 42| +3 | +4 | 45| +6 [ +7 | +8 | +0| +A | +B | +C | +D [ +E | +F value
DOO0O000 00 00 08 00 FF FY OO0 00 00 00 08 B2 FF FI 00 00 veevvreneerennn.
DOODOD10 00 00 08 c¢ OO OO OD 5E 0O OO0 08 DO OO OO OO 5E ....... S -

Figure5.13 [Monitor] Window

During user program execution, the display is updated according to the setting value of the auto-
update interval.

Note: Select [Refresh] from the popup menu when dataiis not displayed correctly after changing
the address or content of memory.

5.4.2 Changing the Monitor Settings

Selecting [Monitor Settings...] from the popup menu of the [Monitor] window displaysthe
[Monitor Setting] 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 [Access)
of the popup menu.

54.3 Temporarily Stopping Update of the Monitor

During user program execution, the display of the [Monitor] window is automatically updated
according to the auto-update interval. Select [Lock Refresh] from the popup menu of the
[Monitor] window to stop the update of display. The charactersin the address section are
displayed in black, and the update of display is stopped.

Selecting [Lock Refresh] again from the popup menu cancels the stopped state.

544 Deleting the Monitor Settings

Selecting [Close] from the popup menu of the [Monitor] window to be deleted closes the
[Monitor] window and deletes the monitor settings.
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5.4.5 Monitoring Variables
Using the [Watch] window refersto the value of any variables.

When the address of the variable registered in the [Watch] window exists within the monitoring
range that has been set by the Monitor function, the value of the variable can be updated and

displayed.

This function allows checking the content of avariable without affecting the realtime operation.

5.4.6 Hiding the [Monitor] Window

When using the Monitor function to monitor the value of a variable from the [Watch] window,
hide the [Monitor] window for the effective use of the screen.

The current monitoring information is listed as the submenu when selecting [Display -> CPU ->
Monitor]. The list consists of the [Monitor] window name and the address to start monitoring.

When the left of thelist is checked, the [Monitor] window is being displayed.

Selecting items of the [Monitor] window you want to hide from the monitor setting list displays no
[Monitor] window and removes the check mark at the left of thelist.

To display the [Monitor] window again, select the hidden the [Monitor] window.

1 Fonitor L _% Monitor Setking. .. Shift+CkrlH-E

| v manitor2 - HOOFFE0GD
monitorl - H'O0FFBO000 (' _heap_area™

Windows Seleck, .,

Figure5.14 Monitor Setting List
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54.7 Managing the [Monitor] Window

Selecting [Display -> CPU -> Monitor -> Windows Select...] displays the [Windows Select]
dialog box. In this window, the current monitoring condition is checked and the new monitoring
condition is added, edited, and deleted in succession.

Sel ecting multiple monitoring conditions enables a temporary stop of update, hiding, and deletion.

Windows Seleck il 5'

| Mame | &ddress |

¥ manitar? H'OOFFEDZ0
¥ monitor] HOOFFEO [ _heap_area"]

Edt..

Hide?

|
|
Lock Refresh? |
|
Bemove |

Cloze |

Figure5.15 [Windows Select] Dialog Box

Rev. 2.00 Nov. 19, 2009 Page 95 of 294
RENESAS REJ10J1766-0200




Section 5 Debugging

55 Viewing the Current Status

Choose [View -> CPU -> Status] or click the [View Status] toolbar button () to open the
[Status] window and see the current status of the debugging platform.

Item

Jtatus

Gystem Memory Resources

Frogram Name
._system‘tutorial.shs
._system'tutorial.ahs
.._oystemitutorial.abs
._systemitutorial.shs

Target Device Configuration Not Support

Not Support

Memory Loaded Area
00000000-00000387
00000800-00000D63
00001000-0000143F
00002000-000020D7

mMemorv /; PlatFarm )\ Ewerits }‘

Figure5.16 [Status] Window

The [Status] window has three sheets:

e [Memory] sheet

Contains information about the current memory status including the memory-mapping
resources and the areas used by the currently loaded object file.

o [Platform] sheet

Contains information about the status of the emulator, typicaly including the CPU type and
emulation mode, the state of execution, and the statistic information of execution.

o [Events] sheet

Contains information about the event information, including resource information and

breakpoints.

Note: Theitemsthat can be set in this dialog box vary according to the emulator in use. For
details, refer to the online help.
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5.6 Using the Event Points

The emulator has the event point function that performs breaking, tracing, and execution time
measurement by specifying more complex conditions along with the PC breakpoints standard for
the High-performance Embedded Workshop.

56.1 PC Breakpoints

When the instruction at an address specified as a PC breakpoint is fetched, the user programis
stopped. Up to 255 points can be set. This setting is available only when synchronized execution,
synchronized stepping and synchronized bresks are all enabled. These settings can be made per
CPU.

5.6.2 Event Conditions

Event conditions can be used for more complex conditions such as the data condition as well as
specification of the single address.

When the condition is satisfied, break conditions are also used as the start/end conditions for
performance measurement in addition to halting the user program. When event conditions are
used as the start/end conditions for performance measurement, start from setting in the
[Performance Analysis] window.

Several event conditions can be combined in a more complex condition. Whether the setting can
be made per CPU or is common to both CPUs varies with the devicein use.

Notes: 1. When break conditions are used as the start/end conditions for performance
measurement, step execution from those conditionsis not possible. In addition, when
execution is restarted from an address where step operation has been stopped due to
satisfaction of a hardware-break address condition for instruction-fetching or a PC
breakpoint, further execution would require use of the single-step function, so
operation becomes disabled. Restart execution after canceling the address condition for
instruction fetching or PC breakpoint.

2. Itisnot possible to use the break conditions and the start/end conditions for
performance measurement at the same time with one channdl. If the performance
measurement start/end conditions are set, the settings of the break conditions will be
disabled.

3. The break conditions that can be set vary according to the emulator in use. For details,
refer to the online help.
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56.3 Opening the [Event] Window

Select [View -> Code -> Eventpoints] or click the [Eventpoints] toolbar button (&) to open the
[Event] window.

The [Event] window has the following two sheets:

[Breakpoint] sheet: Displays the settings made for PC breakpoints. It is also possible to set,
modify, and cancel PC breakpoints.

[Event condition] sheet:  Displays or sets the settings made for event condition channels.

564 Setting PC Breakpoints

It is possible to display, modify, and add PC breakpoints on the [Breakpoint] sheet.

Y
Type atate Condition Action
Breakpoint Enshle Address=0c000000 Break

Breakpuintl.-'{.l Event condition ‘,fr

Figure5.17 [Event] Window ([Breakpoint] Sheet)

Thiswindow displays and sets the breakpoints. Items that can be displayed in the sheet are listed
below.

[Type] Breakpoint

[State] Whether the breakpoint is enabled or disabled
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[Condition] An address that the breakpoint is set
Address = Program counter (Corresponding file name, line, and symbol name)

[Action] Operation of the emulator when abresk condition is satisfied
Break: Breaks program execution

Notes:

1. PC breakpoints can only be set when all of synchronized execution, synchronized
stepping, and synchronized breaks have been selected.

2. Thedetails of settings differ from product to product. Refer to the online help system
for details on the settings for particular products.

When a breakpoint is double-clicked in this window, the [Breakpoint] dialog box is opened and
break conditions can be modified.

A popup menu containing the following optionsis available by right-clicking within the window.

56.5 Add

Sets breakpoints. Clicking thisitem will open the [Breakpoint] dialog box and break conditions
can be specified.

5.6.6 Edit

Only enabled when one breakpoint is selected. Select a breskpoint to be edited and click thisitem.
The [Breakpoint] dialog box will open and break conditions can be changed.

5.6.7 Enable

Enables the selected breakpoint(s).

5.6.8 Disable

Disables the selected breakpoint(s). When a breakpoint is disabled, the breakpoint will remainin
the list; when specified conditions have been satisfied, a break will not occur.

5.6.9 Delete

Removes the selected breakpoint. To retain the details of the breakpoint but not have it cause a
break when its conditions are met, use the Disable option (see section 5.6.8, Disable).
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56.10 DedleteAll

Removes all breakpoints.

56.11 Goto Source

Only enabled when one breakpoint is selected. Opens the [ Source] window at the address of the
breakpoint.

5.6.12 [Breakpoint] Dialog Box

Breakpoint

Addrezs |

— fddress

Walue Im

Ik I Cancel

Figure5.18 [Breakpoint] Dialog Box
This dialog box specifies break conditions.

A breakpoint address to be set is specified in the [Value] edit box. The PC register can also be
specified such as #PC. Up to 255 breakpoints can be specified.

The contents to be set differ depending on the product. For details, refer to the on-line help for
each product.
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When [Value] is selected, if an overloaded function or class name including a member function is
specified in address, the [Select Function] dialog box opens.

Clicking the [OK] button sets the break conditions. Clicking the [Cancel] button closes this dialog
box without setting the break conditions.

5.6.13  Setting Event Conditions

On the [Event condition] sheet, the settings for event conditions are displayed, modified, and
added.

vent
=
Type [gtate [ condition [action |
Chl(IA_0A_DT T} Ensble Address=00001024 [tutorial.cpps28) pc Core Select: CPUD Break [CcPUD) Break (CPUO}
chz (1a_oA_DT) Enshle data H'1234567 long access M-bus Core Select: CPU1 Break |[CPU1) Break (CPU1}
Ch3 (1A} Enshle Address=00001068 (tutorial.cpp/58) peafter Core Select: CPUO CPUL Break (CPUO, CPUL) EBreak (CPUO, CPU1)
Cha (1) Disable None Break (CPUO}
ChS (1A} Disable None Break (CPUO}
Che (IA) Disable MNone Break (CPUO}
Ch7 (IA) Disable MNone EBreak (CPUD}
ChE [IA) Disable None Break (CPUD)
Ch9 [(IA) Disable None Break (CPUD)
Chl0(IA) Disable None Break (CPUD)
Chll({Ix R} Disable None Reset point
k| |
A [ 2], Ereskpoint_}, Event condition

Figure5.19 [Event] Window ([Event condition] Sheet)

Thiswindow displays and sets the event condition. Since the number of channels for detecting
conditions and the contents to be set differ depending on the product, refer to the on-line help for
each product.

Items that can be displayed in the sheet are listed below.
[Type] Indicates the channel number

[State] Whether the channel is enabled or disabled
Enable: Valid
Disable: Invalid

[Condition] Displays the set conditions. The displayed contents differ depending on the channel.

[Action] Operation of the emulator when a condition is satisfied.
Break: A break in program execution
Trace: Trace information is acquired.
Sequentia: The event occurs when the channel conditions are matched in the
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given sequence.
PANn_Start Point: Measurement on performance analysis channel n starts.
PANn_End_Point: Measurement on performance analysis channel n ends.

When a channel is double-clicked in this window, the [Event condition] dialog box is opened and
the conditions can be modified. For details on the [Event condition] dialog box, refer to the on-line
help for each product.

A popup menu containing the following options is available by right-clicking within the window.

5.6.14 Edit...

Only enabled when one channel is selected. Select an event to be edited and click thisitem. The
[Event condition] dialog box will open and conditions can be changed.

5.6.15 Enable

Enables the selected channel(s). A channel that the condition has not been set is not enabled.

5.6.16 Disable

Disables the selected channel(s). When a channel is disabled, the [Action] will not occur even if
specified conditions have been satisfied.

5.6.17 Delete

Initializes the condition of the selected channel. To retain the details of the channel but not have it
cause the [Action] when its conditions are met, use the Disable option (see section 5.5.16,
Disable).

5.6.18 DeleteAll

Initializes conditions of all channels.

5.6.19 Goto Source
Only enabled when one channel is selected. Opens the [Source] window at address of channel.

If an address value has not been set to the channel, this option cannot be used.
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5.6.20 Sequential Conditions

Sets the sequential condition of the channel.

5.6.21 Editing Event Conditions

Handlings for settings other than PC breakpoints and event conditions are common. The following
describes examples of such handling.

5.6.22 Modifying Event Conditions

To modify an event condition, select an event condition to be modified, and choose [Edit...] from
the popup menu to open the dialog box for the event, which allows the user to modify the event
conditions. The [Edit...] menu is only available when one event condition is selected.

5.6.23 Enabling Event Conditions

Select an event condition and choose [Enable] from the popup menu to enable the selected event
condition.

5.6.24 Disabling Event Conditions

Select an event condition and choose [Disable] from the popup menu to disable the selected event
condition. When an event condition is disabled, the event condition will remain in the list, but an
event will not occur when the specified conditions have been satisfied.

5.6.25 Deleting Event Conditions

Select an event condition and choose [Delete] from the popup menu to remove the selected event
condition. To retain the event condition but not have it cause an event when its conditions are met,
use the [Disable] option (see section 5.6.24, Disabling Event Conditions).

5.6.26 Deleting All Event Conditions

Choose [Delete All] from the popup menu to remove all event conditions.
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5.6.27 Viewingthe SourceLinefor Event Conditions

Select an event condition and choose [Go to Source] from the popup menu to open the [ Source] or
[Disassembly] window at the address of the event condition. The [Go to Source] menu isonly
available when one event condition that has the corresponding source file is selected.

57 Viewing the Trace Information

For the description on the trace function, refer to section 2.2, Trace Functions.

571 Opening the[Trace] Window

To open the [Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar button
@D

5.7.2 Acquiring Trace Information

The pop up menu of the [Trace window] has a[Settings...] item. If the [Settings...] itemis
selected, the [Acquisition] dialog box will be displayed. If [I-Trace] is selected asthe [Trace
Type] in this dialog box, the trace information will be acquired by using the internal trace
function.

The acquired trace information is displayed in the [ Trace] window.

7 e E =R

PTR | IF | CPU ID | Master | Type | Instruction Source |;|
-00007 -00005 Cpuo CPU ERANCH BF/S AL3Z:8

—-0000e CrPud CFU DESTINATION MOV Rl,RZ ali] = twmp[2 - 4i];
-00005 -00004  Cpuo CPU MEMORY

—-00004 -00003 CPpud CERU MEMORY

—00003 -00002  cpud CEPU MEMORY [

-00002 -00001 cpuo CPU ERANCH RTS cee }

—-0ooo1 CrPud CFU DESTINATION MOV.L @RrR13,R1 ... p_sam—»sb=al[0];

+00000 +00000 Cpuo CPU MEMORY Ces

} . v

Figure5.20 [Trace] Window (I-Trace)
Thiswindow displays the following trace information items:

[PTR] Pointer to alocation in the trace buffer (+0 for the last executed instruction)
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[1P] The amount of acquired trace information

[CPU ID] Type of the CPU core:
CPUOQ: Trace is made for CPUO
CPU1: Traceis made for CPU1

[Master] Master device that generated the event.
CPU: CPUO was the master.
DMA: The DMAC was the master.

[Type] Type of the trace information
BRANCH: Branch source
DESTINATION: Branch destination
MEMORY: Memory access
PC-RELATIVE: PC-relative access
INSTRUCTION: Instruction fetching from the external space
S TRACE: Indicates execution of the Trace (x) function
OPERAND PRE-FETCH: Execution of the PREF instruction.

[Branch Type] Type of the branch:
GENERAL: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exception branch

[Bus] Display the access type of the cycle:
F-Bus: F bus
M-Bus: M bus
[-Bus: | bus
DMA: Direct memory access

[RIW] Display whether access to data is reading or writing
READ: Read access
WRITE: Write access

[Address] Instruction address

[Data] Display the data value
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[Size] Display the size of access:
BYTE: Byte
WORD: Word
LONG: Longword

[Instruction] I nstruction mnemonic

[Time stamp] Time stamp, in cycles of B¢

[Source] The C/C++ or assembly-language source program
[Label] Label information

Selecting the [Set...] menu in the popup menu of the [Trace] window displays the [Acquisition]
dialog box. When [AUD function] is selected in [ Trace Type] within the dialog box, the trace
information is acquired by using the AUD trace function.

& BTE|@ | |0

PTR | IF | CPU ID | Master | Type | Instruction Source |;|
-00007 -00005 Cpuo CPU ERANCH BF/S AL3Z:8

—-0000e CrPud CFU DESTINATION MOV Rl,RZ ali] = twmp[2 - 4i];
-00005 -00004  Cpuo CPU MEMORY

—-00004 -00003 CPpud CERU MEMORY

—00003 -00002  cpud CEPU MEMORY

-00002 -00001 cpuo CPU ERANCH RTS cee }

—-0ooo1 CrPud CFU DESTINATION MOV.L @RrR13,R1 ... p_sam—»sb=al[0];

+00000 +00000 Cpuo CPU MEMORY Ces

} . .

Figure5.21 [Trace] Window (AUD Trace)

Thiswindow displays the following trace information items (some of thisinformation will not be
displayed in some products):

[PTR] Pointer to alocation in the trace buffer (+0 for the last executed instruction)
[1P] The amount of items of acquired trace information
[CPU_ID] Type of the CPU core

CPUO: Traceisfor CPUO
CPU1: Traceisfor CPU1
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[Master] Master device that generated the event:
CPU: CPUO was the master

[Type] Type of the trace information:
BRANCH: Branch source
DESTINATION: Branch destination
MEMORY: Memory access
S TRACE: Executed Trace(x) function
LOST: Lost trace information (only in the realtime mode)
CPU-WAIT: CPU was waiting for the output of the trace information
(only in the non-realtime mode)

[Branch Type] Type of the branch:
GENERAL: Genera branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exception branch

[Bus] Display the access type of the cycle:
M-Bus: M bus
[-Bus: | bus
[RIW] Display whether accessto datais reading or writing

READ: Read access
WRITE: Write access

[Address] Instruction address (AUD trace: If there is no base address in the trace buffer,
display the difference only)
[Data) Display the datavalue.
[Size] Display the size of access:
BYTE: Byte
WORD: Word
LONG: Longword
[Instruction] Instruction mnemonic
[ Timestamp] No timestamp, valueisfixed to O
[Source] The C/C++ or assembly-language source program
[Label] Label information
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Note:  Since the displayed contents differ depending on the product, refer to each product’s
online help. Some supported chips do not have the AUD tracing function.

The following items may be displayed for some target devices for debugging.
Refer to the additional document " Supplementary Information on Using the SHxxxx" and the
online help for the specifications of the device.

Bus R/W Address Data | P... PPC4 Instruction Source Label =
000010 -0 000010 T P10 SUBRO E 0000110 ve. 0,..0,.. 3T9.L ML, - ..

Figure5.22 [Trace] Window (Type 2)

[PTR] Pointer to lines within the trace buffer (the value for the last instruction to have been executed
is+0

[1P] The number of lines of acquired trace information
[Master] (Bus Master) The number of CPU which accessed the memory, or the type of bus master

[Type] Type of the trace information:
BRANCH: Branch source
DESTINATION: Branch destination
MEMORY : Memory access
S TRACE: Executed Trace(x) function
LOST: Lost trace information (only in the realtime mode)
CPU-WAIT: CPU was waiting for the output of the trace information
(only in the non-realtime mode)

[Branch Type] Type of branch:
GENERAL: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exceptiona branch
[Bus] Indicates the bus over which access proceeded
[RIW] Indicates whether access to data was reading or writing
[Address] Address

Rev. 2.00 Nov. 19, 2009 Page 108 of 294
REJ10J1766-0200 RENESAS



Section 5 Debugging

[Data] Indicates the accessed data
When [Type] isS_TRACE, thisisthe value of the variable x of the trace(x)
function
[PPC] Output of the performance counter
[Instruction]  Instruction mnemonic
[Source] CIC ++ or assembler source code
[Label] Label information

It is possible to hide any column not necessary in the [Trace] window. Selecting a column you
want to hide from the popup menu displayed by clicking the right-hand mouse button on the
header column hides that column. To display the hidden column, select the column from the said
popup menu again. Dragging the column with the mouse can change the display order.

573 Specifying Trace Acquisition Conditions

The capacity of the trace buffer islimited. When the buffer becomes full, the oldest trace
information is overwritten. Setting the trace acquisition condition allows acquisition of useful
trace information and effective use of the trace buffer.

The trace acquisition condition is set in the [Acquisition] dialog box that is displayed by selecting
[Acquisition...] from the popup menu.

Whether information displayed in dialog boxes and the details of settings apply per CPU or are
common to the CPUs differs with the device in use.

The dialog box below isfor a device where the settings are common to the CPUs.

For specifications of the various devices, refer to the additional document, " Supplementary
Information on Using the SHxxxx" or the online help.
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fcquisition

Trace Mode

Trace tvpe

(" Thternal trace  © lUszer Memaory frace

Trace Mode 1
{* Bealtime trace (" Mon realtime trace

Trace Mode 2
f* Trace continue (" Trace stop

AUD Mode
f* dhit ™ ghit

AUD Trace Memaory Size
o 050MByte

ALD trace display range
Start pointer  |0'265

Erd pointer  |D'0

Ilzer me mory area

Trace Extend Mode
[ Trace data with PPG

] 4 | Cancel |

Figure5.23 [Acquisition] dialog box (on [Trace mode] page)

[Trace type] Selects the type of tracing function
[AUD trace]: Use AUD tracing
[Internal trace]: Use internal tracing
[User memory trace]: Use the function for the output of trace-data memory.

[TraceModel] Decidesthe kind of operation for consecutive trace information
This can be only be used when [AUD trace] or [User Memory trace] is selected.
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[Realtime trace]: Some trace information will not be output.
[Non realtime trace]: The CPU is made to wait for the output of trace data.

[Trace Mode 2]: Decides whether or not operation continues after the trace buffer of the emulator
isfull. This can only be used when [AUD trace] or [User Memory trace] is
selected.

[Trace continue]: Continue to acquire the latest information by overwriting the ol dest
trace information.

[Trace stop]: Acquisition of trace information stops when the buffer isfull.

[AUD Mode]: Depending on the target device for debugging, an 8-bit AUD pin mode may be
selectable. Refer to the additional document, ”Supplementary Information on
Using the SHxxxx" and the online help for the specifications of devices. This
mode is only valid when [AUD trace] is selected.

[AUD trace Memory Size]: Set the size of the trace buffer memory for the emulator.
Thismode is only valid when [AUD trace] is selected.

[AUD trace display range]: Set the range for display in the trace window.
Thismode is only valid when [AUD trace] is selected.

[Start pointer] Traced data are displayed from the value set here.

[End pointer]  Traced display are displayed up to the value set here.

[User Memory areg]: Set the range for display in the trace window.

Thismode is only valid when [User Memory trace] is selected.
[Start] Specify the first address of the region of memory where the results of tracing
areto be written.

[End address]  Specify the last address of the region of memory where the results of
tracing are to be written.

[Trace Extend Mode]:
[Tracedatais PPC] Output values of the performance counter to the trace window.

The specified contents are set by clicking on the [OK] button. If the [Cancel] button is clicked, the
dialog box is closed without the settings being made.

Also, settings other than those in the [Display Type] group box are common to the High-
performance Embedded Workshops for CPUO and CPU L. Settingsin the [Display Type] group
box are not common to the High-performance Embedded Workshops for CPUO and CPU .
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Refer to the additional document " Supplementary Information on Using the SHxxxx"” or the online
help for the specifications of devices.
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(2) [Trace mode] page
Sets trace acquisition conditions.

Acquisition

Trace mode
Trace type
i« [-Trace " AUD function
[-Trace mode
Channel 1 Channel 2
|M-Bus & Branch, GPUD «| | | |F-Bus, GPLU1 |
Acquigition Acquizition
[v Fead I
v Wikite I
[v PG relative addressing N
[v Branch N
v Softmare N
v Data access I
I [v Instruction Fetch
hen trace buffer full Trace continue ﬂ
{+ {
{+ i
E;
Dizplay Typeihot Shared)
[v CPUD [v PN [w DA
Cancel |

Figure5.24 [Acquisition] Dialog Box ([Trace mode] Page)
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This dialog box specifies the methods and conditions for the acquisition of trace information.
The following items can be set:
[Trace mode]: Set the trace mode conditions

[Trace Type]: Selects the type of trace function.
[I-Trace]: Theinternal trace function is used.
[AUD function]: The AUD trace function is used.

e [Trace mode] page for internal trace ([I-trace] selected)
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Acquisition

Trace mode
Trace type
i* FTrace i AUD function
Trace mode
Channel 1 Channel 2
|M-Bus & Branch, GPUD ~| | |F-Bus, GPLA =]
Acquizition Boquizsition
[v Fead [
v Wilkite [
v PG relative addressine [
[v Branch [
v Software N
v Data access N
N | Inztruction Fetch
hen trace butfer full Trace continue ﬂ
{s {
0 i

| ==

Dizplay TvpetNot Shared)
[w CPUO v CPLA v DA

Gancel |

Figure5.25 [Acquisition] Dialog Box (when |-trace has been selected)
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This dialog box is used to specify conditions for the acquisition of trace information.

When [I-Trace] has been selected:

[I-Trace mode]:

[Channel 1]

(Type]

[Channel 2]

[Type]

Set the bus and other conditions for acquisition of the internal trace.

: Set the trace acquisition conditions for channel 1. The same conditions
cannot be set for channels 1 and 2.

[M-Bus & Branch, CPUQ]

[I-Bus, CPUO]
[F-Bus, CPUO]

[M-Bus & Branch, CPU1]

[I-Bus, CPU1]
[F-Bus, CPU1]

[DMAC]

: Trace information is acquired with M-bus
access and branching by CPUO as
conditions.

: Trace information is acquired with I-bus
access by CPUO as condition.

: Trace information is acquired with F-bus
access by CPUO as a condition.

: Trace information is acquired with M-bus
access and branching by CPUL1 as
conditions.

: Trace information is acquired with I-bus
access by CPUL1 as a condition.

: Trace information is acquired with F-bus
access by CPUL1 as a condition.

: Acquires trace information on access by
the DMAC.

: Set the trace acquisition conditions for channel 2. The same conditions
cannot be set for channels 1 and 2.

[M-Bus & Branch, CPUOQ]

[I-Bus, CPUQ]
[F-Bus, CPUQ]

[M-Bus & Branch, CPU1]

[I-Bus, CPU1]

: Trace information is acquired with M-bus
access and branching by CPUO as
conditions.

: Trace information is acquired with I-bus
access by CPUO as a condition.

: Trace information is acquired with F-bus
access by CPUO as a condition.

: Trace information is acquired with M-bus
access and branching by CPUL1 as
conditions.

: Trace information is acquired with I-bus
access by CPUL1 as a condition.
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[F-Bus, CPU1] : Trace information is acquired with F-bus
access by CPUL1 as a condition.

[None] : No conditions are set.

[Acquisition] : Set the conditions for acquisition of the internal trace information.

[Read] : Trace information is acquired on  reading.

[Write] : Trace information is acquired on  writing.

[PC relative addressing] : Trace information is acquired with the
execution address.

[Branch] : Trace information is acquired on the
branch.

[Software] : Software tracing is a condition.

[Data access] : Trace information is acquired on data
access

[Instruction Fetch] : Trace information is acquired on cycles of
instruction fetching.

[When trace : Specify the operation when the trace buffer is completely full.
buffer full]

[Trace continue] : Keep acquiring trace information. The
earliest contents of the trace buffer are
overwritten.

[Trace stop] : Stop trace acquisition.

[Break (CPUO)] : Break CPUO.

[Break (CPUL)] : Break CPUL.

[Break (CPUO, CPU1)] : Break CPUO and CPUL1.
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e [Trace mode] page for AUD trace (JAUD function] selected)

Acquisition

Trace mode | AUD Trace(GPUD) | AUD Trace(GPUTY |

Trace type
i IFTrace fv BUD function
[+ [
[+ [
[+ [
[+ [
[ [
[+ [
[ [
AUD mode
ALD model
{» Bealtime trace " Mon realtime trace
ALD mode?
* Trace continue " Trace stop
ALD Trace Memory Size
1 025 Mbwte
ALD trace dizplay ranee
Start pointer |D'255
End painter |D'D
Dizplay TvpeiMot Shared)
[w GPUO [~ CPLN [ DMAC

Cancel |

Figure5.26 [Acquisition] Dialog Box (when AUD function has been selected)
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When [AUD function] has been selected

[AUD model]

[AUD mode2]

[AUD trace
Memory Size]

[AUD trace
display range]

: Selection of realtime or non-realtime trace acquisition

[Realtime trace] : When a next branch is encountered while
trace can be replaced by the latest trace
information to be acquired. Thus, while the
user program is executed in realtime, the
acquisition of some trace information might
not be possible.

[Non realtime trace] : When a next branch is encountered while
trace information is being acquired, CPU
operation is suspended until acquisition of
the trace information is completed. The
user program is thus not executed in
realtime.

: Specify the operation when the trace buffer is completely full.

[Trace continue] : Continue trace acquisition. The earliest
trace information will be overwritten.

[Trace stop] : Once the trace buffer is full, trace
information is not acquired.

: Specify the size of the trace buffer memory of the emulator.

: Specify the range for which AUD trace information will be displayed.

[Start pointer] : Set the pointer to the start of the range for
AUD tracing.

[End pointer] : Set the pointer to the end of the range for
AUD tracing.

Common to [I-Trace]/ [AUD function]

[Display Type]

Specify the information to be displayed in the trace window.

[CPUO] : Display the trace information for which the
CPU identifier (CPU ID) is CPUO.

[CPU1] : Display the trace information for which the
CPU identifier (CPU ID) is CPUL.

[DMAC] : Display the trace information for which the

CPU identifier (CPU ID) is DMA.
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(2) [AUD Trace(CPUQ)] or [AUD Trace(CPU1)] page

Acquisition

Trace mode  AUD TraceGRUDD l AUD Trace P |

Trace Settines

[v Branch trace
Iv findow trace v Channel A |w Channe| B
[w Software trace

Branch Trace

v Acguire normal branch instruction trace

v Acquire zubrouting branch instruction trace
[v fcquire exception branch instruction trace

Window Trace

Channel &

Read. Mt ite: * Bead © Miite " ReadAite

Start address: |H'|]

End address: |HFFFFFFFF

Buz state: |M-Elus ﬂ
Channel B

Read/Miite: & Read ¢ Whitey)

Start address: |H'|:|

End addrezs: |HFFFFFFFF

Bus state: |DMF'|O ﬂ

Gancel |

Figure5.27 [Acquisition] Dialog Box (JAUD Trace (CPUO)] Page)
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The settings of either the AUD trace (CPUO) or the AUD trace (CPU1)
Select the AUD trace conditions from the [ Trace Settings] when the AUD function is selected.

[Branch trace] : Trace information is acquired by the branch source and the branch
destination as conditions.

[Window trace] : Window trace functions. Memory access information is acquired
within the specified area.

[Channel A] : Set whether acquire the
window trace information from
channel A or not.

[Channel B] : Set whether acquire the
window trace information from
channel B or not.

[Software trace] : Software trace functions. Trace is acquired with the software trace
instructions.

When checking on the [Branch trace] of the [Trace settings], select the acquisition branch
conditions.

[Acquire normal branch instruction trace] : Specify the normal branch as
the branch conditions.

[Acquire subroutine instruction trace] : Specify the subroutine
branch as the branch
conditions.

[Acquire exception branch instruction trace] : Select the exception branch.

When checking on the [Window trace] of the [Trace settings], set the conditions for [Channel A] and
[Channel B] of the [Window trace] group box.

[Channel A] : Set the conditions to acquire the AUD trace.
[Read/Write] : Sets tracing of read or write access or both.
[Read] : Trace information is acquired
on reading.
[Write] : Trace information is acquired
on writing.
[Read/Write] : Trace information is acquired

on reading and writing.

[Start address] : Sets an address range for the tracing of data
access. The start address is set here.

[End address] : Sets an address range for the tracing of data
access. The end address is set here.
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[Channel A]

[Channel B]

[Bus state] : Sets a bus to acquire the window trace.
[M-Bus] : Select the M-Bus.
[DMAC] : Select the DMA.
Set the conditions to acquire the AUD trace.
[Read/Write] : Sets tracing of read or write access or both.
[Read] : Trace information is acquired
on reading.
[Write] : Trace information is acquired
on writing.
[Read/Write] : Trace information is acquired
on reading and writing.
[Start address] : Sets an address range for the tracing of data
access. The end address is set here.
[End address] : Sets an address range for the tracing of data
access. The end address is set here.
[Bus state] : Sets a bus to acquire the window trace.
[M-Bus] : Select the M-Bus.
[DMAC] : Select the DMA.
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5.7.4 Sear ching for a Trace Record

Use the [ Trace Find] dialog box to search for atrace record. To open this dialog box, choose
[Find...] from the popup menu.

These settings are not common to the High-performance Embedded Workshops for the individual
CPU. That is, each High-performance Embedded Workshop has its own settings.

The [Trace Find] dialog box has the following options:

Table5.2 [TraceFind] Dialog Box Pages

Page Description

[General] Sets the range for searching.
[Address] Sets an address condition.

[Data] Sets a data condition.

[Type] Selects the type of trace information.
[Bus] Selects the type of a bus.

[R/W] Selects the type of access cycles.
[Size] Selects a unit of access.

Note: Items other than [General] and [Address] vary according to the emulator in use. For details,
refer to the online help.

Clicking the [OK] button after setting conditions in those pages stores the settings and starts
searching. Clicking the [Cancel] button closes this dialog box without setting conditions.

When atrace record that matches the search conditions is found, the line for the trace record will
be highlighted. 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 asearch operation is successful, selecting [Find Next] from the popup menu will move to the
next found item.
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(1) [General] page
Set the range for searching.

Trace Find

Gieneral |F'n:|u:|ress| Data | Tvpe | AW | Size |

-Trace search area
M Mo M [ Upper search (U

Start pinter(gr [-1034
End pointer(E: ID

] I Cancel | A pply (f |

Figure5.28 [Trace Find] Dialog Box ([General] Page)
[Trace search rangel: Sets the range for searching.

[No]: Searches for information that does not match the conditions
set in other pages when this box is checked.

[Upper search]: Searches upwards when this box is checked.
[Start pointer]: Enters a PTR value to start a search.
[End pointer]: Enters a PTR value to end a search.

Note: Along with setting the range for searching, PTR values to start and end searching can be
set in the [Start PTR] and [End PTR] options, respectively.
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(2) [Address] page
Set address condition.

Trace Find

Gieperal  Address |Data | Tvpe | RAW | Size |
[T Don't care

Setting
[Ealue: [HFFFa0000 =]

Caricel | el |

Figure5.29 [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
checked).
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(3) [Data] page
Set adata condition.

Trace Find

Generall fddress  Data |Ty|:ue IFL-"'I.I'I.I' |Size I
[ Don't care

Setting
|7£alue : |H'|:|Dn|:|

Cancel | ol G |

Figure5.30 [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 checked).
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(4) [RIW] page
Select the type of access cycles.

Trace Find

~ Setting
Strine :  |READ =]

Cancel | ol G |

Figure5.31 [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 aread/write condition (not available when [Don't care] has been
checked).

READ: Read cycle
WRITE: Write cycle
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(5) [Type] page
Select the type of Trace information.

Trace Find

—Setting
String : | BRANGH =]

Cancel | ol G |

Figure5.32 [Trace Find] Dialog Box ([Type] Page)

[Don't care]: Detects no type condition when this box is checked.
[Setting]: Detects the specified type condition.
[String]: Select atype condition (not available when [Don't care] has been
checked).
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(6) [Size] page
Select a unit of access.

Trace Find

—Setting
Strine :  |BYTE =]

Cancel | ol G |

Figure5.33 [Trace Find] Dialog Box ([Size] Page)

[Don't care]: Detects no size condition when this box is checked.
[Setting]: Detects the specified size condition.
[String]: Select a size condition (not available when [Don’t care] has been
checked).
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575 Clearing the Trace Information

When [Clear] is selected from the popup menu, the trace buffer that stores the trace information
becomes empty. If several [Trace] windows are open, al [Trace] windows will be cleared as they
all access the same buffer.

5.7.6 Saving the Trace Information in a File

Select [Save...] from the popup menu to open the [Save Ag] file dialog box, which allows the user
to save the information displayed in the [ Trace] window as atext file. A range can be specified
based on the [PTR] number (saving the complete buffer may take several minutes). Note that this
file cannot be rel oaded into the [Trace] window.

Note: Infiltering of trace information, the range to be saved cannot be selected. All the trace
information displayed in the [Trace] window after filtering will be saved. Select afiltering
range on the [General] pagein the [Trace Filter] dialog box if you want to save the
selected range. For details on the filtering function, refer to section 5.7.10, Extracting
Records from the Acquired Information.

5.7.7 Viewing the [Editor] Window

The [Editor] window corresponding to the selected trace record can be displayed in the following
two ways:

e Select atrace record and choose [View Source] from the popup menu.
e Double-click atrace record.

The [Editor] or [ Disassembly] window opens and the selected line is marked with a cursor.

5.7.8 Trimming the Sour ce

Choose [Trim Source] from the popup menu to remove the white space from the | eft side of the
source.

When the white space is removed, a check mark is shown to the left of the [Trim Source] menu.
To restore the white space, choose [ Trim Source] while the check mark is shown.
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579 Temporarily Stopping Trace Acquisition

To temporarily stop trace acquisition during execution of the user program, select [Halt] from the
popup menu. This stops trace acquisition and updates the trace display. Use this method to check
the trace information without stopping execution of the user program.

5.7.10 Extracting Recordsfrom the Acquired Information

Use the filtering function to extract the records you need from the acquired trace information. The
filtering function allows the trace information acquired by hardware to be filtered by software.
Unlike the settings made in the [ Trace Acquisition] dialog box for acquiring trace information by
conditions, changing the settings for filtering several timesto filter the acquired trace information
allows easy extraction of necessary information, which is useful for analysis of data. The content
of the trace buffer will not be changed even when the filtering function is used. Acquiring useful
information as much as possible by the [ Trace Acquisition] settings improves 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,
select [Filter...] from the popup menu.Selects a unit of access

These settings are not common to the High-performance Embedded Workshops for CPUO and
CPU1. That is, each High-performance Embedded Workshop has its own settings.

The [Trace Filter] dialog box has the following pages:

Table5.3 [TraceFilter] Dialog Box Pages

Page Description

[General] Selects the range for filtering.
[Address] Sets an address condition.

[Data] Sets a data condition.

[Type] Selects the type of trace information.
[Bus] Selects the type of a bus.

[R/W] Selects the type of access cycles.
[Size] Selects a unit of access.

Note: Items other than [General] and [Address] vary according to the emulator in use. For details,
refer to the online help.
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Set filtering conditions and then press the [OK] button. This starts filtering according to the
conditions. Clicking the [Cancel] button closes the [ Trace Filter] dialog box, which holds the
settings at the time when the dialog box was opened.

In filtering, only the trace information that satisfies one or more filtering conditions set in the
above pages will be displayed in the [ Trace] window.

Filtering conditions can be changed several times to analyze data because the content of the trace
buffer is not changed by filtering.

(1) [General] page
Set the range for filtering.

General |F'n:||:|ress| Data I Type I R | Size I

[T Don't care other pagest [~ Enable Filter

[T Mot desienation
Trace dizplay range
Start FTR: |

End PTR.: I

Caricel | el |

Figure5.34 [Trace Filter] Dialog Box ([General] Page)

[Don't care other pages]: Only selects the cycle number when this box is checked. Other options
become invalid.

[Enable Filter]: Enables the filter when this box is checked.

[Not designation]: Filters information that does not match the conditions set in those pages
when this box is checked.

[Trace display range]: Sets the range for filtering.

Rev. 2.00 Nov. 19, 2009 Page 132 of 294
REJ10J1766-0200 RENESAS




Section 5 Debugging

[Start PTR]: Entersa PTR valueto start filtering.
[End PTR]: Entersa PTR value to end filtering.

Note: Along with setting the range for filtering, PTR valuesto start and end filtering can be set
in the [Start PTR] and [End PTR] options, respectively.

(2) [Address] page
Set an address condition.

etting
& Foint Ranee

From : | LI
To: | ;l_@

Cancel | ol G |

Figure5.35 [Trace Filter] Dialog Box ([Address] Page)
[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Point]: Specifies asingle address (not available when [Don't care] has been checked).
[Range]: Specifies an address range (not available when [Don’t care] has been checked).

[From]: Enter asingle address or the start of the address range (not available when
[Don't care] has been checked).

[To]: Enter asingle address or the end of the address range (only available when
[Range] has been selected).
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Note: Along with setting the address range, the start and end of the address range can be set in
the [From] and [To] options, respectively.

(3) [Data] page
Set adata condition.

Setting
& Foint Ranee

Fram : IH'

To: |

Cancel | ol G |

Figure5.36 [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 checked).
[Range]: Specifies a data range (not available when [Don’t care] has been checked).

[From]: Enter single data or the minimum value of the data range (not available when
[Don't care] has been checked).

[To]:  Enter the maximum value of the data range (only available when [Range] has
been selected).

Note: Along with setting the data range, the minimum and maximum values can be set in the
[From] and [To] options, respectively.
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(4) [RIW] page
Select the type of access cycles.

Generall Hddressl Data I Tvpe RAY |Size I

JREAD
[ WRITE

Caricel | el |

Figure5.37 [Trace Filter] 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.

READ: Detectsread cycleswhen this box is checked (not available when
[Don't care] has been checked).

WRITE: Detects write cycles when this box is checked (not available when
[Don't care] has been checked).
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(5) [Type] page
Select the type of Trace information. The selection is not available when atime stamp is acquired.

[JBRARCH o
[(JDESTINATION

[IMEMORY

[JOPERAMND PRE-FETCH

[]PC-RELATIVE LI

Caricel | el |

Figure5.38 [Trace Filter] Dialog Box ([Type] Page)

[Don't care]: Detects no type condition when this box is checked.
[Setting]: Detects the specified type condition (not available when [Don't care] has been
checked).
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(6) [Size] page
Select a unit of the access.

Generall Hddressl Data I Tvpe I Ry Size

EYTE
CWORD
CILONG

Caricel | el |

Figure5.39 [TraceFilter] Dialog Box ([Size] Page)

[Don't care]: Detects no size condition when this box is checked.
[Setting]: Detects the specified size condition (not available when [Don’t care] has been
checked).
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5711  Analyzing Statistical Information

Choose [Statigtic...] from the popup menu to open the [Statistic] dialog box and analyze statistical
information under the specified conditions.

2%

=0

Eezult

m
=
'l
\_\_i }
L

[Clear
Reszult :

Condition | Arnavint | PTH

LCloze

L

Figure5.40 [Statistic] Dialog Box

[Statistic Analysis): Setting required for analysis of statistical information.
[Default]: Setsasingle input value or character string.
[Range]: Sets the input value or character string as arange.
[Item]: Setsthe item for analysis.
[Start]: Setsthe input value or character string. To set arange, the start value

must be specified here.
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[End]: Specify the end value if arange has been set (only available when
[Range] has been selected).

[Set]: Adds a new condition to the current one.

[New]: Creates a new condition.

[Result] button: Obtains the result of statistical information analysis.
[Clear]: Initializes the settings.
[Result] list box: Displaysall conditions and results of statistical information analysis.

[Close]: Closes this dialog box. All the results displayed in the [Result] list will
be cleared.

This dialog box allows the user to analyze statistical information concerning the trace information.
Set the target of analysisin [Item] and the input value or character string by [Start] and [End].
Click the [Result] button after setting a condition by pressing the [New] or [Add] button to
analyze the statistical information and display itsresult in the [Result] list.

Note: Inthisemulator, only [PTR] can be set as arange. Each of other items must be specified
as acharacter string. In analysis of statistical information, character strings are compared
with those displayed in the [Trace] window. Only those that completely match are
counted. Note, however, that thistest is not case sensitive. The number of blanks will not
be cared either.
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5.7.12  Extracting Function Callsfrom the Acquired Trace Information

To extract function calls from the acquired trace information, select [Function Call...] from the
popup menu. The [Function Call Display] dialog box will be displayed.

Function Call Displas 2 x|

Setting

Enable to dizplay trace information with function
call anly ¢

+ Enable " Disable

ok LCancel

Figure5.41 [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 cyclesthat include function calls are extracted for display
from the acquired trace information. The content of the trace buffer is not changed by extraction of
function calls. Using this function for the trace information that includes function calls allows the
user to know the order of function calls.
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5.8 Analyzing Performance

Use the performance analysis function to measure execution performance. The performance
analysis function does not affect the realtime operation because it measures execution performance
in the specified range by using the on-chip circuit for performance measurement.

These settings are not common to the High-performance Embedded Workshops for CPUO and
CPU1. That is, each High-performance Embedded Workshop has its own settings.

Note: The measurement conditions and the number of channels differ depending on the product.

58.1 Opening the [Performance Analysis] Window

Choose [View -> Performance -> Performance Analysis] or click the [PA] toolbar button () to
open the [Select Performance Analysis Type] dialog box.

LCancel

Figure5.42 [Select Performance Analysis Type] Window

Click the [OK] button to open the [Performance Analysis| window.

Performance Analysis

4| = B
Channel Condition Result
Chl (CPU#D) AT s 001173DE
ChZ [CPU#D) ET Fre: Qooooo1e
Ch3 [CPUED) DISAELE e oooooono
Chd (CPU#D) DISAELE - Qooooono

Figure5.43 [Performance Analysis| Window
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It is possible to hide any column not necessary in the [ Performance Analysis] window. Selecting a
column you want to hide from the popup menu displayed by clicking the right-hand mouse button
on the header column hides that column. To display the hidden column, select the column from
the said popup menu again.

5.8.2 Setting Conditionsfor Measurement

Conditions for measurement can be displayed and changed in the [Performance Analysis] window.
Select a point where a condition isto be set, and then select [Set...] from the popup menu to
display the [Performance Analysis Properties] dialog box.

5.8.3 Starting Performance Data Acquisition

Executing the user program clears the result of previous measurement and automatically starts
measuring execution performance according to the conditions that have been set. Stopping the user
program displays the result of measurement in the [Performance Analysis] window.

5.8.4 Deleting a M easurement Condition

Select [Reset] from the popup menu with a measurement condition selected to delete the
condition.

5.85 Deleting All Measurement Conditions

Choose [Reset All] from the popup menu to delete al the conditions that have been set.
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Section 6 Tutorial [SH-2A]

6.1 I ntroduction

A tutorial program is provided to introduce the main functions of the emulator. Operation in
[Parallel] mode is described with the aid of this program.

Explanations where something else is not stated apply to operations of the High-performance
Embedded Workshop for CPUL. The tutoria program is written in C++ and runs through the
High-performance Embedded Workshops for CPUO and CPU1 to sort ten random data items into
ascending or descending order. The tutorial program performs the following actions:

e Themain function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.
e The change function then sorts the datain descending order.

Thefiletutorial . cpp contains source code for the tutorial program. Thefile
Tutorial.abs isacompiled load modulein the Elf/Dwarf2 format.

Notes: 1. Operation of Tutorial.abs ishigendian. For little-endian operation,
Tutorial.abs must be recompiled. After recompilation, the addresses may differ
from those given in this section.

2. Thissection describes general usage examples for the emulator. For the specifications
of particular products, refer to the additional document, ”Supplementary Information
on Using the SHxxxx", or the online help.

3. The operation address of Tutorial . abs attached to each product differs depending
on the product. Replace the address used in this section with upper 16 bits of the
actually loaded address.

Example: Although the PC address is H’ 0000006¢ in the manual, enter H’ 0CO0xxxx
when the loaded address of Tutorial . abs isH 0C00006c (upper bit H 0000 is
changed to H’' 0CQ0).

4. Thedisplayed addresses and data may differ from those given in this section
depending on the MCU to be used.
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6.2 Running the High-per for mance Embedded Workshop

Selects [Renesas] — [High-performance Embedded Workshop] — [High-performance Embedded
Workshop from the [Program] item in the [Start] menu.

6.3 Setting up Synchronized Debugging

1. The[Welcome!] dialog box isdisplayed.

Welcome!

K

| * Create a new project work space

Cancel
" Open arecent project work space;
| J Adrniniztration. ..

b

-

j " Browse to another project workspace

Figure6.1 [Welcome!] Dialog Box

Click the [Cancel] button here.
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2. Select the [Synchronized debug] from the [Debug] menu to open the dialog box shown

below.
Synchronized Debug @&l

Current configuration:
|Defau|t ﬂ Mew... | Impart.. | Save as.. | Delete |
fvailable debuggers:

Debugeer ID | Status Options Type ‘Waorkspace Seszion Add..

Synchronization style Synchronization options

= r

3 il _ i B

Operations executed on any debueeer will also Operations executed on the master debugger will

be executed on all other debuggers. be executed on all other debuggers. r

r

Set by platform

[~ Connection
[~ Download modules

[ Ihitialize

v Update the views in all debugeers when platform memory iz changed

Synchronized debugeing mode: | Parallel ﬂ | Svnc Close

Figure6.2 [Synchronized Debug] Dialog Box

3. Click on[New...] and enter the [ Setting name for the Synchronized Debug]; for this
tutorial, we have used SH2A-DUAL_Tutorial.

4. Click onthe [Add] button to open the [Add debugger] dialog box.
Click on the [Browsg] button, find
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USB\M UL TI-SH2A D\xxxx\Internal\Internal .hws
(**** represents the target device group), and read thefilein.
Click on the [OK] button, select [CPUQ] from the [Project] drop-down list box, and close
the dialog box.
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Add Debueeer

Workspace file:

|5EI'-J'-'1L|LTI—S H2 &0 SHT268N Internalh, Interna s Browsze..
— Cancel

Project:
|GPUD |
Seszion:
|SessionE104 SYSTEM |

Figure 6.3 [Add Debugger] Dialog Box

Note: In case of failure to read the workspace, open the workspace and then read it, in accord with
the procedure described in section 3.9, System Check.

5. Click on the [Add] button again to open the [Add debugger] dialog box.
Check whether the workspace which was read previously to the [Workspace filg] is
displayed. If thisis not the case, read the workspace again by following the procedure 4,
above.
Selects [CPU1] from the [Project] drop-down list box and then click on the [OK] button.

6. Set up the synchronized debugging state.
Select [All debuggers synchronized] under [ Synchronization style] and check all of the
following check boxes under [Synchronization options]: [Go], [Break/Halt], and [Step].
Select “Parallel” from the [ Synchronization debugging mode] drop-down list.
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Synchronized Debue

Current configuration:

X]

Synchronization style
" Mone

[SH2A-DUAL Tutorial =] | | | |
fvailable debuggers:

Debugger ID | Status Options | Tvpe Warkzpace Sezgzioh

CORED Mot open Debug Multi core CivWork Spaceh TutorialhE10A-USE..  SessionE10A_SYSTEM

CORET Mot open  Debug Multi core  ChWorkSpace’, TutoriaNE10A-USBE..  SessionE10A_SYSTEM

Synchronization options

7

&+ All debugeers synchronized " Master debugeer:

Operations executed on any debueeer will also
be executed on all other debuggers.

A——0

be executed on all other debuggers.

B-—0

[ Update the views in all debugeers when platform memory iz changed

[~ |

Synchronized debugeing mode: | Parallel

Operations executed on the master debugger will

I-]

v Go
v Break/Halt
v Step
Set by platform
¥ Connection
¥ Download modules
[ Thitialize

Update | Ungync Cancel

Figure6.4 [Synchronized Debug] Dialog Box

Click on the [Synchronized Debug] button and start up the High-performance Embedded
Workshop according to the procedure in section, 3.9 System Check.
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6.4 Setting up the Emulator

The clocks which are used for data communi cations must be set up on the emulator before the
program is downl oaded.

e AUD clock
A clock used in acquiring AUD traces.
If its frequency is set too low, complete data may not be acquired during realtime tracing.
Set the frequency not to exceed the upper limit for the MPU’s AUD clock.
The AUD clock is only needed for using emulators that have an AUD trace function.
e JTAG (H-UDI) clock (TCK)
Thisisthe clock for transfer in cases other than an AUD trace.
If its frequency is set too low, downloading will be slow.

Set afrequency that does not exceed the upper limit of the guaranteed TCK range for the
supported device.

For details on the upper limits on the frequency of the AUD Clock (AUDCK) and TCK for al
products, refer to section 2.2.3, Notes on the Trace Function (4) AUD Trace, and section 2.2.4,
Notes on Using the JTAG (H-UDI) Clock (TCK), in the additional document, ”Supplementary
Information on Using the SHxxxx".

The following is a description of the procedure used to set the clocks.
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6.5 Setting the [Configuration] Dialog Box

e Select [Emulator] then [Systems...] from the [Setup] menu in the High-performance
Embedded Workshop for CPU1 to set acommunication clock. The [Configuration] dialog box
isdisplayed.

Gonfieuration

General | Loading flazh memory ]

Mode

Emulation mode |Nc:rma| ﬂ
Step option |Disah|es interruptzs during single step execution ﬂ
BeadAfrite on the fly |H-UDI ReadAikite =l
ALD clock [1/8 GPU clack x|

|

JTAG clock |5MH2 ﬂ
Flagsh memory ; -
gynchronization |D|sa|:u|e J
Standby Mode |5|EE|:' ﬂ

0] 8 | Cancel

Figure6.5 [Configuration] Dialog Box

e Set appropriate valuesin the [AUD clock] and [JTAG clock] combo boxes. The clock aso
operates with the default value.

Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.

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

When the destination memory is SDRAM or DRAM, aregister in the bus controller of the CPU
must be set before downloading. Set the bus controller correctly in the [1O] window according to
the memory type to be used.

When the required settings, such as the settings for the bus controller, have been completed,
display and edit the contents of the destination memory in the [Memory] window in the High-
performance Embedded Workshop for CPU1 to check that the memory is operating correctly.

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

e Select [Memory...] from the [CPU] submenu of the [View] menu and enter 2200000000,
H’00000000, and H’ FFFFFFFF in the [Display address], [Scroll Start Address], and
[Scroll End Address] edit boxes, respectively.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Dizplay Address: IDUUUUUDU =]
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure6.6 [Display Address] Dialog Box

e Click the[OK] button. The [Memory] window is displayed and shows the specified memory
area.
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' 6 0 8 2| mdadHIde £ a2 T

fiddres Label | Regizter | +#0 +1 +2 +3 +4 +5 +§ +7 +8 49 +4 +B +G +D +E
0oonoaon 0o o0 08 00 FF F3 00 00 00 00 08 B2 FF F3 00
noononio 0o o0 08 CC 00 00 0D SE 00 00 08 DO 00 00 0D
0oononzo 0o o0 0b SE 00 00 08 D4 00 00 OD BE OO 00 08
1oo0ons0 0o o0 08 DC 00 00 0D GE 00 00 0% EO O0 00 08
1oonon40 0o o0 08 ES 00 00 03 EC 00 00 08 FO OO OO0 08
1000050 0o o0 0b BE 00 00 08 F& 00 00 08 FC 00 00 03
0o0000en 0o o0 08 04 00 00 03 0% 00 00 0% OC O0 00 09
1oononzo 0o o0 08 14 00 00 0D BE 00 00 OD BE 00 00 0D
Q0o0nonen ooooo 08 18 00 00 03 1E 00 00 0% 24 00 00 0%
Q0o0nonsn 0o oo 08 30 00 00 03 36 00 00 0% 3C 00 00 04
Q00000AD 0o oo 08 48 00 00 03 4E 00 00 0% B4 00 00 09
Q0o0no0nes 0o o0 08 B0 00 OO0 03 EE 00 00 0% EC 00 00 0%
Qoooonco 0o oo 08 7% 00 00 03 YE 0O 00 0% #4 00 00 0%

Figure6.7 [Memory] Window

¢ Placing the mouse cursor on apoint in the display of datain the [Memory] window and
double-clicking alows the values at that point to be changed. Data can also be directly edited
around the current position of the text cursor.
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6.7 Downloading the Tutorial Program

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

To proceed with source-level debugging with the High-performance Embedded Workshop for
CPUO or the High-performance Embedded Workshop for CPU1, download the debugging
information file for the corresponding CPU.

e Select [Download modul€] from [Tutorial.abs] under [Download modules].

EI@ SHo00x
e CPUD
=-IF GPU1
=53 © header file
----- (=] sbrkh

..... =] sorth

..... 9 stackscth

..... =] vecth

=-E3 © source file

..... [Z] dbzcte

..... 4] intpre.c

----- E resetpre.c

..... X] zhrke

..... E vectthlc

=2 G++ zource file

& sortepp
o [E] tutorialcpp

i3 Download modules

o] el

- Dependenc
8] iodefine Download (Debug Data Only?

E] sbrkh

E] =orth S

g| stacks Dawnload & Mew Madule..

typedef

[ % vecth

Remave

Debue Settings..

Configure “Wiew..,

’T Allow Dock ing
Hide

Properties...

Figure 6.8 Downloading the Tutorial Program
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6.7.2

Displaying the Sour ce Program

The High-performance Embedded Workshop allows the user to debug a user program at the

source level.

e Double-click [tutorial.cpp] under [C++ source fil€] in the High-performance Embedded

Workshop for CPU1.
=3 SHoox |E‘| &\ &
GPUD _
- @ GPU Line | Source A. | E.| 5. Source
=23 G header file 13
[ sbrkh 14 tifdef __cplusplus
= h 15 Jitinclude <ios>
sart] 18 fiint fos_bazer:Init:izinit_cnt:
[2] stackscth 17 fendif
vecth 18 Hifdef F_Epiusplus
= o il 14 extern “C
a SDUI’CE e 20 Hendif
21 woid abort(vaid);
gg fifdef __cplusplus
24 fendif
. 25 f#include “=art.h”
vectthle 28 include <stdlib.h>
-4 G+ source file 27
sortopp 28 (nniofonz4 void main(woid)
v 28
=424 Dewriload madules 20 .
tutarialabs - 00000000 o jone [101:
-4 Dependencies 13 int i
indefineh 34 clags Sample #p_sam;
brkh o
Srth 36 while (1)1
sort 37 |0010102C p_sam= Sanele;
[E] stackscth 39 (00101048 for( i=05 Q<105 i++
2] typedefineh 39 (00101028 J E randgg;
th 40 (00101034 i <0
B ve 41 |00101040 i= i
42 1
43 |onioio4z alil = i:
44
45 (00101050 p_sam->=ort (a);
A6 (00101058 p_szam-rchange(al;
47
48 (00101060 p_zam-»s0=a[0]:
49 (00101064 p_zam-»sl=a[1]}
B0 (0010T08A p_zam->»s2=a[2]:
51 |(0010106BE p_sam-»s3=a[3]:
52 (00101072 p_zam-rs4=a[4]:
53 (00101076 p_zam-»s5=a[b]:
54 00101074 p_sam-»sB=al6];
55 |0010107E p_sam-»s7=al7];
56 (00101082 p_sam->=8=a[8];
7 (00101086 p_sam->=9=a[8];
5% (00101068 i p_sam;
54
60 H
El
B2 (00101080 void abort(void)
B3 i
B4
§§ ao1o1080 1

Figure6.9 [Editor] Window (Displaying the Sour ce Program)

Select afont and size that are legible from the [Format...] option in the [Setup] menu if necessary.
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Initially the [Editor] window shows the start of the user program, but the user can use the scroll
bar to scroll through the user program and look at the other statements.

6.8 Setting a PC Breakpoint
A PC breakpoint is a smple debugging function.

The [Editor] window provides avery simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

e Sdlect by double-clicking the [S/'W breakpoint] column on the line containing the sort
function call in the High-performance Embedded Workshop for CPUL.
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=3 SHuwxx
GRUD
-3 GPUT
-3 © header file
=] sbrikch

=] sorth

=] stackscth
=] wecth
-9 © source file
] dbzacte

] intpre.c

E resetprec
] shrkc

] vecttble
-3 G+ source file

sortcpp
'FIFI

--423 Download modules
tutorial.abs - 00000000
—-4i-3 Dependencies
indefine.h
shrkh
zarth
stackszcth
typedefineh
wecth

5 &8

46 (00101068

43 (00101060
43 (00101064
50 (00101064
51 |0010106E
52 |(noininy:
53 (00101078
54 (00101074
55 [0010107E
56 (00101082
57 00101086
58 (00101068

62 (00101080

65 (00101030

Line | Source A E. 5. Source
13
14 fifdef __cplusplus
15 fifinclude <ios»
18 Jlint ios_base:r:Init::init_cnt;
17 fendif
18 fifdef __cplusplus
19 extern "C”
an ftendif
21 void abort(vaid):
22 ftifdef __cplusplus
23
24 fendif
25 finclude "sort.h”
26 finclude <stdlib.h>
27
28 |(0D1ninza vaid main({vaoid)
28
30
a1 long a[10]:
32 long 3
33 int i
34 class Sample #p_sam;
35
9F while (13
37 |(oDtotozc p_sam= Sample;
38 (00101048 far( i=0; <105 i++ 3{
39 (00101038 J = rand();
40 (00101034 RS REANIDE
41 (00101040 b= -0
42 }
43 (00101042 alil = j:
44
45 100101050 & p_san-rsortial;

p_zam-rchange(a):

p_san-»s0=al0];:
p_san-rsl=a[l1];
p_san-rsi=al2];
p_san-rsi=alil;
p_zam-rzd=a[4]:
p_sam-»sh=alf];
p_san-rsk=al[f]:
p_san-rs?=al?]:
p_san-rsi=alf];
p_san-rsi=ald];
p_sam;

1
\{foid abort (vaid}

Figure6.10 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This showsthat a PC

breakpoint has been set.

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

o Sdlect [Registers] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUO and CPUL. The[Register] window is displayed.

Name Value | Radix | =
RO 00000000 Hex
Rl 00000000 Hex
RZ 00000000 Hex
R3 oooo0000 Hex
R4 oooo0000 Hex
RS oooo0000 Hex
RE oooo0000 Hex
R7 00000000 Hex
RS 00000000 Hex
L 00000000 Hex —
R10 00000000 Hex
R11 00000000 Hex
R12 00000000 Hex
R13 oooo0000 Hex
Rld oooo0000 Hex
R15 FFFO0000 Hex
PC OO000E 00 Hex
SR 0O000000000000000000000011110000  ——----- 1111---- Ein
GER 00000000 Hex
VER 00000000 Hex
TER 00000000 Hex
MACH 00000000 Hex
MACL 00000000 Hex =l

Figure6.11 [Register] Window
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To change the value of the program counter (PC), double-click the value areain the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. Set the program counter to H’ 00000800 in this tutorial program, and click the [OK]
button.

Pio - Set Walue

Walue : IEIEIEII:IEIEEIEI

Radix: |Hex =l

oet fs: I'I.I'l.l'nu:ule Reeizter LI

I I Cancel

Figure6.12 [Register] Dialog Box (PC)

Change the value of the stack pointer (SP) in the same way. Set H'FFF90000 for the value of
the stack pointer in this tutoria program.

When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internad RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

F16 - Set Walue

Walue : IFFFQEIEIEIEI

Radix: |Hex =l

oet fs: I'I.I'l.l'nu:ule Reeizter LI

I I Cancel

Figure6.13 [Register] Dialog Box (R15)
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6.10  Executing the Program
Execute the program as described in the following:

e Sincethe [Go] check box under [ Synchronization options] in the [ Synchronized debug] dialog
box is selected, execute the program by selecting [Go] from the [Debug] menu of the High-
performance Embedded Workshop for either CPUO or CPU1, and then selecting [ Go] from
the [Debug] menu or selecting the [Go] button on the toolbar of the High-performance
Embedded Workshop for CPU1.

[zl

Figure6.14 [Go] Button

Once program execution has started, * ** RUNNI NG will be displayed on the status bar. The
program will be executed up to any breakpoint that has been set in the High-performance
Embedded Workshop for CPUL. Since synchronized breaking is enabled ([All debuggers
synchronized], [Break/Program Halt] check box under [ Synchronization options] selected), the
High-performance Embedded Workshops for CPUO and CPU1 will break at the same time.

An arrow will be displayed in the [S'W breakpoint] column to indicate the position where the
program was suspended, and the message [ BREAKPQO NT] in the status bar.

Notes:. 1. When the sourcefileis displayed after a break, a path of the source file may be
inquired. The location of the source fileis as follows:
Display of the source file after a break may necessitate an enquiry regarding the path of
the sourcefile. The location of the source fileis as follows:
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USB\M UL TI-SH2AD\xxxx\CPU 1\source.
(**** represents the target device group).
2. If program execution is failed, select [Reset CPU] from the [Debug] menu, reset the
device, and restart the procedure from figure 6.8.
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28

a0
LR
a2
a8
a4
a5
a6
ar
a8
a3

41
42
43
44
45
46
47
48
49
5]

b
53
54
56
5B
oy
58
54
60
B1

no101024

goroiozc
oorni104s
oo1o102a
oo1n103a
ooraoio4a

ooroio4z

goraoi1osa
ooroi10as

aoroioed
oo101064
00101064
O010106E
oporoioiz
ooroi1oie
oo1o1ova
ao1oinvE
ooroiogz
oo1n108e
oot1o10e8

ooraoi1oaa

woid main{vaid)

longz al10]:

long j;

int i;

clazz Sample #p_sam:

while {13
p_sam= Zample:
for{ i=0: i<10; i++ 3{
i = rand(};
ifi) < 0y

i=-is

alil = i;

[ 43 p_sam-ssortfa):

p_zam-rchanzefal;

p_zam->=s0=a[0]:
p_zam-rsl=al1];
p_=am-rsf=al2];
p_zam-rs3=a[3]:
p_zam-rsd=a[4];
p_zam-rsh=a[6]:
p_zam-rsb=a[B]:
p_sam-rs¥=al7];
p_sam-»s8=a[8]:
p_zam->s9=a[d]:
p_sam;

!
void abort{void)

Figure6.15 [Editor] Window (Break State)
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The user can see the cause of the break that occurred last time in the [Status] window.

e Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break BREAEK POINT

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

4 I :IR Mernory }\Plalform /{ Events [‘

Figure6.16 [Status] Window

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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6.11 Reviewing Breakpoints

The user can see all the breakpoints set in the program in the [Event] window.

Select [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance

Embedded Workshop for CPUL. The [Event] window is displayed. Select the [Breakpoint]
sheet.

& ||§|
Type I State | Condition
Ereakpoint Enahle Address=00101050 (tutorial.cpp/45)

| Aetion I

Break

MBreakpninl .f{\ Ewent condition {‘

Figure6.17 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,

alows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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6.12 Referringto Symbols
The [Label] window can be used to display the information on symbolsin modules.

Select [Label] from the [ Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPU1. The [Label] window is displayed so that the user can refer to the
addresses of symbolsin modules.

Label x|

N E

BFP I Addres= | Name Iﬂ
00100000 _INT Vectors

00100800 _PowerON_Reset PC
00100844 Manual Reset PC

0010084 int hetween processorsls
00100880 _INT Illegal code
00100884 INT Illegal slot
00100888 _INT CPU_Address

0010088C  INT NMI

00100230 INT User EBreak

00100894  INT HUDI

00100838  INT Bank Cverflow
0010088C  INT Bank Underflow
O01008AD INT Diwvide by Zero
O01005A4 INT Divide Orverflow
O01008A8 _INT Zleep Error

O01008AC _INT Eetween Processorsld
0010028F4 _INT Between Processorsld ll

Figure6.18 [Label] Window
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6.13 Viewing Memory

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

e Seect [Memory ...] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPU1, enter _main inthe [Display Address] edit box, 00000000
in the [Scroll Start Address] edit box, and FFFFFFFF in the [Scroll End Address] edit box.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Display Address: I 'vI
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure6.19 [Display Address] Dialog Box

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

’TII o ”Tlﬂilﬂ 8 ZHIaﬁﬁﬁl.t -

Add Label | Rezister [ +0 +6 +7 48 49 +h +B 40 40 +E  +F | ASCII |ﬂ
oo 4| main 7F DS ES EII DA IA DB 1B DI 1B 41 0B E4 00 BC 03 & .

oo 4 EE 0& ED 00 44 4B 40 11 8D 01 BH 03 BB GB 62 D3

00107044 4E 100 42 08 30 9C 32 FC 8F F4 22 62 BB F3 D1 13

1] i 41 0B 64 C3 65 F3 DD 12 4D 0B B4 C3 &1 F2 2C 12

1]1] f4 B4 F1 IC 41 &4 C3 BE F2 1C B2 BE F3 IC 63 &Y F4

1]1] 74 IC 74 6D Fb IC D5 BE FE 1C EE 51 F7 IC 17 56 F&

1] a4 IC B3 52 F3 4B 0B IC 29 AF CE 00 09 00 6B 00 OO0

00107094 0 10 11 ac Q0 10 11 40 00 10 200 00 00 10 20 2

1]1] i o100 20 9E 2F 16 2F 26 2F 36 2IF 46 2F GE IF EE

1]1] B4 Di 12 D2 13 A0 08 E5 00 63 16 B4 16 A0 02 00 O

1] [4 23 B2 73 04 34 36 B89 FB 32 16 831 Fu DI 0D D2 OE

Q0107004 &0 0& 00 03 63 16 B4 16 BB 16 AD 03 00 09 BE 36 .

Q01070ES 25 B2 75 04 34 36 B9 Fh 32 16 89 FP B6 F6 65 F6 Ebu.dE..2...f.e. LI

Figure6.20 [Memory] Window

Rev. 2.00 Nov. 19, 2009 Page 163 of 294
RENESAS REJ10J1766-0200




Section 6 Tutorial [SH-2A]

6.14 Waitching Variables

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

e Place the cursor in the column to the left of where array a is displayed in the [Editor] window
of the High-performance Embedded Workshop for CPUL.

e Click the right-hand mouse button and select [Instant Watch...].

The following dialog box will be displayed.

Ihstant Watch

@-a {FFFATFDS } (one[10]}

Figure6.21 [Instant Watch] Dialog Box

e Click the[Add] button to add a variable to the [Watch] window.

Scope
[Auto]

=  { FFFATFDS } {long[107)

watchl f watch2 J Watch3 A watche [

Figure6.22 [Watch] Window (Displaying the Array)
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The user can also add variables to the [Watch] window by specifying those name.

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

The following dialog box will be displayed. Enter variable p_sam.

Add Wwatch

Yariable or expression: Ik

Ip_sa | Cancel |

Figure6.23 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show theinstance p_sam.

CHER 7 My X &P

| Value Type Scope
BB a { FFFATVFDE } [long[10]}) [Auto]
p_=am Oxfff7£7e0 { R1Z } [elass Sample*) [Auko]

Watchl f watchz }, Watch3 f, Watchd [

Figure6.24 [Watch] Window (Displaying the Variables)
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The user can click mark ‘+' at the left side of array a in the [Watch] window to watch al the
elements.

Type |
[long[10]) [Auto]

FFFATFDE

B [0] H'00000000 ¢ o [long)
B 1] H'000053dz { FFFATVFDC ) (Llong)
B [2] H'0O0DDZ2704 { FFFATFED } (long)
R [a] H'0O0O005685 { FFFAVFE4 }  (Llong)
B [4] H'00000da=s { FFFATFES } [long)
R [5] H'OOOO4Z1f { FFFAVFEC }  (Llong)
B [A] H'0OO0O03ead { FFFAVEFFO }  (Llong)
B [7] H'00004d1d { FFFAVFF4 }  (Llong)
B [a] H'OO00Zf5=s { FFFATFFE } (Llong)
B [9] H'00D0Z0da { FFFATFFC }  [long)
p Sam Oxfffal3ids { R1Z } [zlass Sample*) [Auto]

Watchl j watchz f wiatch3 } Watcha [

Figure6.25 [Watch] Window (Displaying Array Elements)
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6.15 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we
will examine the local variablesin the main function, which declares four local variables: a, 7, 1,
and p_sam.

e Sdlect [Locals] from the [Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUL. The [Locals] window is displayed.

The [Locals] window shows the local variablesin the function currently pointed to by the program
counter, along with their values. Note, however, that the [Locals] window isinitially empty
because local variables are yet to be declared.

Neane | Value | Type |
----- a { FFFATFDE } [long[107)

-------- 3 Not awvailshle now.

-------- i Not awvailable nomw.

----- p_sam Oxfffal3ds | R1Z } [class Sample*)

Figure6.26 [Locals] Window

e Click mark ‘+' at the |eft side of array a in the [Locals] window to display the elements.

¢ Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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6.16  Stepping Through a Program

The High-performance Embedded Workshop provides a range of step menu commands that allow
efficient program debugging.

Table6.1 Step Option

Menu Description

Command

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

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

program that called the function.

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

6.16.1 Executing [Step In] Command

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

e To step through the sort function, select [Step In] from the [Debug] menu in the High-
performance Embedded Workshop for CPU1, or click the [Step In] button on the toolbar.
Since the synchronized stepping is enabled ([All debuggers synchronized], [Step] check box
under [ Synchronization options]), this operation will lead to synchronized stepping in.

]

Figure 6.27 [Step In] Button
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11

12 (00102000
13 |0010200:
14 (00102012
16 (00102016
16 (00102018
17 (00102014
18 (00102010
19 (0010201E
20 (00102020
21 |00102n2:
22 (00102024
25 (00102026
24 (00102024

26 (00102020

31 (00102034
32 (00102084
33 (00102044
34 (0010204E
35 (0010206E
36 (0010206C

a8 (00102074
49 (001020738

48 (0010208E
48 (00102094

Sample::Samplel)

s0=0;
z1=0;
z2=0;
g3=0;
z4=0;
sh=0;
zh=0;
zr=0;
z8=0;
zi=0;
1

void Sample::sort(long #a)

long t:
int i, J. k. zap;:

gap = 0}
whilef gap > 0 3
for{ k=0; kigap: k++i{
for{ i=k+gap; <107 i=i+gap 3
for{i=i-zap: j¥=k: j=j-zap){
if(alilralitzaplif

t = alils
alil = ali+tzapl:
alitzap] = t;

elze
breal:

1

gap = zap/?;

Figure 6.28 [Editor] Window (Step In)

e The highlighted line moves to the first statement of the sort function in the [Editor] window
in the High-performance Embedded Workshop for CPU1.
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6.16.2  Executing [Step Out] Command

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

To step out of the sort function, select [Step Out] from the [Debug] menu in the High-performance
Embedded Workshop for CPUL, or click the [Step Out] button on the toolbar.

Note: It takes time to execute this function. When the calling sourceis clarified, use [Go To
Cursor].

{

Figure6.29 [Step Out] Button
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2] x|
= 3 SHocox B E&;] &
GPUD
= @ cPU Line | Source A.| E.| 5. Source ‘
529 © header file 38 |00101048 Tor( 1=0; 1<10; 1+t )]
0 strkk 39 (00101038 i = randi): Z‘
40 (00101034 PG <0
=] sorth 41 (00101040 )= -0
Q stackecth 42 1
=] vecth 43 (00101042 alil = s
s il 44 }
asz{cet ' 45 (00101050 | | @ p_san->sort{a):
£] dbscte 46 (00101058 -3 p_san-rchanze(al;
intpre.c 47
resetprec 4% (00101080 p_sam->s0=a[0];
7 48 (00101084 p_sam->sl=a[1];
shrkc
= 50 (00101064 p_sam->s27a[2]:
8] vectble 51 (0010108E p_san->sizal8]}
=23 G+ saurce file 52 (00101072 p_san->sd=a[4];
sortopp 53 (00101078 p_sam->sh=a[5]
tutr ialcpp 5400101074 posan-rshaalB]:
i 55 |0010107E “san->s7=al?];
a"“”bad . 56 (00101082 Fsan->e874 [8]
tutarialabs 57 (00101086 p_sam->si=a[8];
=4 Dependencies 58 (00101068 p_sam}
indefine h 59 : }
) strkh L 80
sort.h El Ananinnn ceta Leadfeorad ¥
[
stackscth - g L
= = 5
_@ @T ] AD < tutorialcpp
AR (OB X S 2 @ =W
K| K1l
Trace stop ~
Trace stop
B [0] H'00000000 { FFFA7EDE } (long) ?“E S:”"
race siop
R [1] H'00000das { FEFATFDC }  [long) Trace stop
R [2] H'000020da { FEFATFED } (long) Trace stop
R [3] H'00002704 { FEFATFE4 } [(long) Trace stop
R [4] H'00002f5a { FFFATFEE | (long) Trace stop
B 5] H'00003=ad { FEFATFEC } (long) Ir“e 5:”
@ | race stop
[6] H'0000421f { FFFATFFO | (long) ONE STEF END
R [7] H'00004d1d { FEFATFF4 } (long)
R [8] H'000053de { FFFATFFE | (long)
R [9] H'O0005665 { FEFATFEC }  (long) -
' Watchl j watchz p Watch3 g Watche |}|\Bu\|d Debug A Find in Files 1 Find in Files 2 Macra A 1
Ready [ EZ| EZ| FF| Defaultl desktop Read-write 46766 1 S NUM

Figure6.30 [High-performance Embedded Workshop] Window (Step Out)
The data of variable a displayed in the [Watch] window is sorted in ascending order.

According to the position in the source code at the start of synchronization of the session for
CPUO, stepping out on the CPUO side may not be completed. In such cases, complete stepping out
by selecting the [STOP] button on the toolbar.
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6.16.3  Executing [Step Over] Command

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

e Moveto the change function following the procedures described in section 6.16.2, Executing
[Step Out] Command.

e To step through all statementsin the change function at asingle step, select [Step Over] from
the [Debug] menu of the High-performance Embedded Workshop for CPU1, or click the [Step
Over] button on the toolbar.

T

Figure6.31 [Step Over] Button
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] x|
=3 SHxoxc B El &| &g
GPUD
e @ GPLA Line Source A. | E.| 5. Source |
- 23 © header fils 35 (00101048 Torl 1707 i<10: 14+ )1 j
0 sbrkh 38 (00101038 i rand(): =
. 40 |00101034 (i< 0
=] sorth 41 (00101040 [
[2] stackseth 42 H
vecth 43 (00101042 alil = is
B 44
aGszL;rce‘flle 45 (00101050 . p_san->sortis);
fhscle 46 (00101058 p_san->chanzela);
intpre.c 47
resetpre.c 48 |00101080 2 p_san-»s0=a[0];
shrke 43 (00101084 p_san-»s1=a[1]:
ventible B0 (00101084 p_san-»s2=al2];
! 51 |0010108E p_san->sB=a[d];
] + source file 52 (00101072 p_zam->sdza[4];
sortepp 53 |00101076 p_sam->si=a[5]:
54 (00101074 p_sam->sf=a[B]:
=123 Download modules 55 [(0010107E p_sam->s?=a{?%;
. 56 (00101082 p_san->sB=a[8];
tutorialabs - 00000000 57 (00101088 p_san->s8=a[9]:
-4 Dependencies 58 (00101068 p_sam}
indetine h 54 }
shrkh — g? i
surth en lnnintnnn i beaif.tan AIL‘
stackscth - 4] | D
N = L
& o [&. a. BT I tutarislopp J
ArE (OB X[ S il &2 |
Hame |Va_l.uE | Type Scope | Trace stop ~
=R a { FFFATFDE } {Long[101} [Auto] Trace stap
B [0] H'000079£3 { FFFATEDE } (long) 1;:2: ztgz
R [1] H'00006444 { FFFATFDC } | long) Trace stop
R [z2] H'000056el { FFFATFED } |long) Trace stop
R [3] H'O000048:1 | FFFATFE4 } (long) Trace stop
R [4] H'00004714 { FFFAVFER } |long) Trace stop
B [5] H'00003cec { FFFATFEC }  (long) 1”’“ St””
R [6] H'00003a94 { FFFATFFO } (long) race sLop
Trace stop
R [7] H'000035F4 { FFFA7FF4 } | long) Trace stop
R [8] H'00000za8 { FFFATFFE }  |long) STOP ADDRESS
R [9] H'00000139 { FFFA7FEC }  |long) 3
hWatchl 4 Watchz A Watch3 p ‘Watcht ‘b[\Bulld Debug A Findin Files 1 Find in Files 2 Macro
Ready Defaultl desktop Read-write 48/66 1 INS MLUM

Figure 6.32 [High-performance Embedded Workshop] Window (Step Over)
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6.17  Forced Breaking of Program Executions
The High-performance Embedded Workshop can force a break in the execution of aprogram.

e Cancel dl breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu in
the High-performance Embedded Workshop for CPU1, or the [Go] button on the toolbar.

[zl

Figure 6.33 [Go] Button

e The program goesinto an endlessloop. To force abreak in execution, select [Halt] from the
[Debug] menu of the High-performance Embedded Workshop for CPU1, or click on the
[STOP] button on the toolbar. Since synchronized stepping is enabled ([All debuggers
synchronized], [Step] check box under [ Synchronization options]), the High-performance
Embedded Workshops for CPUO and CPU1 will break at the same time.

o

Figure6.34 [STOP] Button
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6.18 Break Function

The emulator has PC and hardware break functions. With the High-performance Embedded
Workshop, a PC breakpoint can be set using the [ Breakpoint] sheet of the [Event] window, and a
hardware break condition can be set using the [Event condition] sheet.

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

6.18.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 6.8, Setting a PC Breakpoint, are described below.

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUL. The [Event] window is displayed.

e Select the [Breakpoint] sheet.

o Event !Em
8 2 %=

Type | State | condition |Action

4 | ]

.

}I\Breakpnint ){ Break condition f

Figure6.35 [Event] Window (Before PC Breakpoint Setting)
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e Click the [Event] window with the right-hand mouse button and select [Add...] from the
popup menu.
e Enter H'00101060 inthe [Address] edit box.

Breakpoint

Addrezs |

— fddress
Walue IH"I Cos0

Ik I Cancel

Figure6.36 [Breakpoint] Dialog Box

Note: Thisdialog box differs according to the product. For the items of each product, refer to
the online help.

e Click the [OK] button.
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The PC breakpoint that has been set is displayed in the [Event] window.

&J’}(|EI

Type I State | Condition | ABooo I
Ereakpoint Enable Address=00101060 (tutorial.cpp/48) Break

mBreakpninl ;’{ Event condition {‘

Figure6.37 [Event] Window (PC Breakpoint Setting)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H' FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] window of the High-
performance Embedded Workshops for CPUO and CPU1. Click the [Go] button in the High-
performance Embedded Workshops for either CPUO or CPU1.

o If program execution isfailed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

28 (00101024 woid main({waoid)

29 1

a0

a1 long al10];

a2 long §;

33 int i:

34 class Sample ¥p_szam;
15

3 while (131
arojoointozc p_zam= Sample;
38 (00101048 fort i=07 i<10: i++ )
33 (00101038 i = rand();
40 (00101034 iy <0
41 (00101040 b= -
a2

43 (00101042 alil = i:
44 h

45 (10101050 p_sam-rsort{a);
46 (00101058 p_sam- schange(al:
a7

48 (10101080 [ 43 p_=am-rsl0=a[0];
49 (00101084 p_=sam-rzl1=a[l1];
50 (00101064 p_sam-rsf=al2];
51 (001010RE p_zam-rs3=a[3];
he (00101072 p_sam-rsd=a[4];
B3 (00101076 p_sam-rsh=a[6];
B4 (00101074 p_sam-+sB=a[B]:
hE |0010107E p_sam-rs7=al?];
BE (00101082 p_=am-rsB=a[8];
7 (00101088 p_sam->z9=a[9];
% (00101063 p_Sam;

bl !

G h

Figure 6.38 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break BREAEK POINT

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

AT Memary ) Platform 4 Events [

Figure6.39 Displayed Contents of the [Status] Window (PC Break)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

6.19 HardwareBreak Function

A method is given below in which the address bus condition is set under Chl (IA_OA_ DT CT) as
hardware break conditions.

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUL. The [Event] window is displayed.

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel all PC
breakpoints that have been set.

e TosetaChl (IA_OA _DT_CT), click the [Event condition] tab.

Up to eleven breakpoints can be set independently for the hardware break condition, in the Event
conditions 1 to 11. In this example, set the hardware break condition for Chl (IA_OA_DT_CT).

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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e Selectalineof Chl (IA_OA DT_CT) inthe[Event] window. When highlighted, double-

click thisline.

=
=y sHiom w &l &
ik E Sorce AL 1 5 5oue |
@ cPn | 5. Sowce
= 24 e file :!l i“fﬂ‘“ﬂ ) sl III
j:z: 3 o010104z alil = gt
] slackacth 45 00101050 | @ o_tam-raortiad:
=) vesth 4 (00101050 | psem-rchangels):
s o |
ae ‘“;:"" 48 |6010100 =afi]:
i) ducic 43 (80101064 | || s
&) ritres S0 (RO10106A [z]:
2] resetorec ] m)lslgn}g H:
shrk e 2 |anint 4]t
1 53 (0101078 I51: .
&] vectible s010107A [8]: =
= 8 G pource i 55 (B010107E ol e
&) sortern 56 (80101082 81+ :
i) 57 (80101086 [81:
155 Downlosd moddee 5§ (B0101088 _san Dianhle None Beeak (CRUD)
1] tuAcriataba - 00000000 Eg | ! Dianble Wane Brenk (CRU)
24 Deymrsdres. &1
iodetineh gg 80101030 En-n sbort{vald) Event condition 1 rfrg
:::: cs: Siicines A Addross | Data | Bus State | Count | CPL Corn Salect | Action |
stackscth i Addess
trpedefineh
by ® &..'\ Carel
[ o
=
il f 2
e T . "5 naoristeoo | I -
= = 7 - |
e P X B
Home [ value | Type | seope -~
" s { PRPATEDE | (long[101} [Autel
L N1} H'0000T9£} { PPPATEDE ) (loma)
" H'00006444 { FEEATEDC | (long) ok ]| _ cwen | |
L F3] H'O000S6el | FEFATFED | [long) Trace sloe
R’ (3] H'000048c1 | FEFATFE4 | [long)
” (4] H'OO0D4714 | FPPATPER |  [lonsg)
n (5] H'00003ce: | FFFATPEC | [long)
® e H'00003a84 [ FPPATFFD | [long) 1 o
" m H'D000ISE4 [ FEEATER4 | [long) Trace slop
" (9] H'00000ca6 { FEEATEED | (long) STOP ADDRESS
L il H'00000139 ( PPEATPPC §  (long) a
D et {wacte ) watchy | watcha [ [T Bl hvebug { FindinFies 1} Prdnfies2 ) Macro ) Tes | Versn Coctrel
Pesdy I O ] Bl Defon deskice PResd-wmite 50/65 3 HE RUH

Figure6.40 [High-performance Embedded Workshop] Window ([Chl (IA_OA DT _CT])

e The[Event conditionl] dialog box is displayed.

e Clear the [Don't care] check box in the [Address| page.
o Select the [Only program fetched address] radio button and enter H' 00101050 asthe value

in the [Address| edit box.
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Event candition 1

fiddress | Data | Gount | GPU Gore Select | Action |

— fddress

[T Don't Gare

" fddress
& Only program fetched address
= Only program fetched address after

Addrez=s IH'I:IEI'I 10&0
& Mo uzer mazk " Uger mask
Mazk |

Cance! | Anple I

Figure6.41 [Address] Page ([Event conditionl] Dialog Box)

Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.
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Click the [OK] button.

The first point display in the State line changes from Disable to Enable.

The first point display in the Condition line changes from None to Address =
H’'00101050 (tutorial.cpp/45) pc Core Select: CPUl Break (CPUL).
Break (CPUL) isdisplayed for the first point in the Action line.

Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H'FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] window of the High-
performance Embedded Workshops for either CPUO or CPU1. Click on the [Go] buttons of
both High-performance Embedded Workshops.

Theinternal RAM area differs depending on the MCU. Refer to the hardware manual of the
MCU used.

If program execution is failed, reset the device and execute again the procedures above.

The program runs and then stops at the condition specified under Chl (IA_OA_DT_CT).
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28
29
30
21
32
33
34
35
2§
27
38
29
40
41
42
43
44
45
48
47
48
49
50
51
52
53
£ 4
55
BE
57
5 g
59
ED

oot1ot1nz4

ooroinzc
oorot1n4s
oorotnas
ootTo1ngdé
oo1oto4n

oorotna:

gotot1oh0
oorot1oas

ootot1060
00101064
00101064
O010106E
oototn?z
ooto107e
oo1o107 4
oo1o1niE
oorot1na:
ootot108e
ootot1nes

woid main{waid)

lang a[10]:

lomg i

int i;

clazz Sample ®p_sam:

while (131
p_zam= Zample:
for{ i=0; i<10; i++ 3
Ji = rand():
if(i < 0

I = -i;
alil = i:

p_sam-rzortial;
p_zam-rchanzelal;

p_zam-»=z0=a[0];
p_zam-rsi=al1];
F_sam-»s?=al2]:
p_zam-»=z3=a[3];
p_zam-rsd=a[4];
p_zam-»zh=a[h];
p_zam-rsh=al[6];
F_sam-»s¥=al[?]:
p_zam-»=z8=a[8];
p_zam-rs3=a[9];
p_samn;

}

Figure6.42 [Editor] Window at Execution Stop ([Ch1l (IA_OA_DT_CT)])
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The [Status] window displays the following contents.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break EVENT CONDITION 1 for C bhus

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

4 I :IR Mernory }\Plalform /{ Events [‘

Figure 6.43 Displayed Contents of the [Status] Window ([Chl (IA_OA DT _CT])

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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6.19.1  Setting the Sequential Break Condition
The emulator has sequentia break functions.
Set hardware break conditions as follows:

Chl (IA_OA DT _CT): A break condition is satisfied immediately after address H'00101050 is
accessed.

Ch2 (IA_OA_DT): A break condition is satisfied immediately after address H'00101042 is
accessed.

Follow the setting method described in the previous section.
To set these breakpoints as sequential:

e Select [Combination action (Sequentia or PtoP)] from the popup menu by clicking the [Event]
window with the right-hand mouse button. The [Combination action (Sequential or PtoP)]
dialog box will open.

Cambination actiontSequential or PtoPl

Setting

Ch 123 Break: Gh 2-1 ;I
Con't care

Ch 45 Break: Ch 3-2-1

| Break: Dh 3 2-1 Fe=et point

{ ]
- Elreak Dh 2 1.Rezet pont
IFTrace stop: Ch 3-2-1
IFTrace =top: Gh 3-2-1,Reset ponit
FTrace stop: Ch 2-1 Ll
IFTrace =top: Gh 2-1,Reset point

Perfarmance: Ch 2 to Ch 1 PtaP for GPUO
Perfarmance: Ch 1 to Ch 2 PtaP for GPUO

Figure6.44 [Combination action (Sequential or PtoP)] Dialog Box

Note: Theitemsthat can be displayed in this dialog box differ according to the product. For the
itemsthat can be displayed, refer to the online help.

e Sdlect [Break: Ch2-1] and click on the [OK] button.
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When the setting is completed, the [Event] window will be as shown in figure 6.41.

ia,{X|E|

Type I State I Condition I Action I
Chl(I& O& DT CT} Disable Address=00101050(tutorial.cpp/45) pe Core Select: CPUL Break (CPUL) Break: Ch Z-1
Chz [I&_0A DT} Dissble Address=0010104Z (tutorial.epp/43) pe Core Select: CPUL Break [CPU1) Break: Ch Z-1
(Chd [IA) Disable HNone Break [CEUL)
Chd [ IA) Dizable HNone Break (CPUL)
(Ch3 [ IA) Dizable HNone Break (CEUL)
Chi [ IA) Dizable Hone Break (CPUL)
Ch7 [ IA) Dizable HNone Break (CPUL)
(Chd [ IA) Disable HNone Break [CEUL)
ChO [ IA) Dizable HNone Break (CPUL)
Ch10(Ta) Disabhle HNone Break [CEUL)
Chll(IA Rj Disable Hone Reset point

4 [ 2] Ereakpairt }, Event condition

Figure6.45 [Event condition] Page

Soon after set the [Combination action (Sequential or PtoP)], Chl (IA_OA_DT_CT) or Ch2
(IA_OA_DT) will beinvalid. Select Chl (IA_OA_DT_CT) or Ch2 (IA_OA_DT) individualy,
and click the [Event] window with the right-hand mouse button and select [Enabl€].

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

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H' FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] windows of the High-
performance Embedded Workshops for CPUO and CPU1. Click on the [Go] buttons of both
High-performance Embedded Workshops.

o If program execution isfailed, reset the device and execute again the procedures above.
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The program runs and then stops at the condition specified as Event Condition 1.

28
29
30
51
32
33
54
35
36
57
29
39
40
41
42
43
44
45
46
47
48
49
50l
51
52
53
54
55
5
57
58
59
B0
B 1

oorotnza

oog1o102c
oorotrn4s
ootot1nas
oo101034
oorotro4o

oorot1n4:

oo1o1o&0
oo1o1068

ootot1oen
ootTot1ned
00101064
Oo1010eE
gototn?z
oo1o1ove
ooro1nd s
oo101nvE
oototnaz
ootot1n8e
ootot1n6s

e &

woid main({vaid)

long a[10];
long
int i:

clazs Sample %p_sam;

while (134
P_samns

for( i=0:

Sample:
i<10;

i+t 11

i = rand();
if{il< INE)

= -i:

!
ali] =

i

p_sam->sort{al;
F_sam-:chanzelal:

p_zam-rsl=a[0];
p_sam-»zl=a[1];
p_zam-+s2=a[2]:
p_zam-rs3=a[3]:
p_zam-»zd=a[4];
p_zam-rsh=al[8];
F_sam-»sb=a[B];
p_zam-r=z¥=al?];
p_zam-rsB=a[8];
p_sam-»z3=a[d];

p_zam;

Figure6.46 [Editor] Window at Execution Stop (Sequential Break)
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The [Status] window displays the following contents.

Item

Status

Connected to:

CET

Fun status

Cauze of last break
Fun time count
Ermlation mode
Endian

ATID

SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
SHuxxx _CPUL

Ready

EVENT CONDITION 2 for C bus, EVENT CONDITION 1 for C bus
0000h000min003 590 bms

Normal

Big
Dizable

4 I :IR Marnary }\Plalform /{ Events [‘

Figure 6.47 Displayed Contents of the[Status] Window (Sequential Break)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

e The sequential break conditionsthat have been previously set are deleted. Click the [Event]
window with the right-hand mouse button and select [Delete All] from the popup menu to
cancel all hardware break conditions that have been set.

e Select [Combination action (Sequentia or PtoP)] from the popup menu by clicking the [Event]
window with the right-hand mouse button. The [Combination action (Sequentia or PtoP)]
dialog box will open (figure 6.40).

o Sdlect the[Don’'t care] from the [Ch 1,2, 3] drop-down list and click the [OK] button.
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6.20 TraceFunctions
The emulator has two branch-instruction trace functions.

e Internal Trace Function
Refer to section 5.7, Viewing the Trace Information, to see the setting and displayed contents.

e AUD Trace Function

Thisisthe large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. When a set of the branch source and branch destination instructionsis one branch,
the maximum number of events acquired by atraceis 262,144.

Refer to section 5.7, Viewing the Trace Information, to see the setting and displayed contents.

6.20.1 Displaying the[Trace] Window

Select [Trace] from the [Code] submenu of the [View] menu of the High-performance Embedded
Workshop for CPU1. The result of the acquired trace is displayed.

6.20.2 Internal Trace Function

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

In the internal trace function, the type of the branch instruction can be specified and acquired.
The typeis specified as follows:

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

o Click the [Trace] window with the right-hand mouse button and select [Set...] from the popup
menu to display the [Acquisition] dialog box.
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Acquisition

Trace mode

Trace tvpe
(o [-Trace " AUD function

I-Trace mode
Channel 1 Channel 2

|M-Bus & Branch, GPLI || |Maone -]
Acquizition Acquizition

[v Fead

[v hirite

[w PC relative addrezzing

[w Branch

[w Software

[w Data access

-

B

When trace buffer full Trace continue ﬂ

| —

Dizplay Type(Mat Shared?
[ CPUD [v GFLN [~ DMaAC

e T pe—

Figure 6.48 [Acquisition] Dialog Box
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Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.

Run the program as shown in the example of section 6.19, Hardware Break Function. Thetrace
results are displayed in the [ Trace] window after the program execution is completed.

- Trace =10 =]
B B |4 || O

FIR 1 Type | CEU_ID | Master | BranchType BW Address | Data Instruction Source |
-00017  -00011 BRANCH CPUL <PU SUBRCUTINE UO1011E4 ETV/H Rb
~00016 DESTINATION CFO1 Pl UOT0103A CMPPE U 1f{) < 0] [
-00015  -00010 BRANCH POl <PU GENERAL 0010103 BT/S @H'101042:8

0014 DESTINATION CPUL CPY 00101042 mov RB13, B2 e afa] = 37
-00013  -0oooY BRANCH CPUL <PU GENERAL uolo1oac EF/3 BH'101038:8 .
-0an1z DESTINATION CPO1 Pl nnininaa JERR aRin .. 4 ° rand(};

00011 -00008 MEMORY CEUL <CBU WRITE  FEFATEED 0000ZFSA ..

Q0010  -00007 BRANCH cPUl Py SUBROUTINE 00101030 JSR/R anlo e 3 = rand(};
-uoouy DESTINATION CPU1 <PU uolo11sc HOV.L B[H'0018:8,PC) R ...
-0000E  -N0O0E PC-RELATIVE CPO1 PRI READ 00101188 FREANADA

00007 -00005 MEMORY cEUL Y BERD FrrAD40D APSARDTL

00006 -00004 PU-RELATIVE CFUL CEU EEAD 0010110¢ 4lce4ucn
-0000s  -uoood MEMORY CPUL <PU WRITE FFFADAUR LODATTOR
-00004  -Nnon: BRANCH crl PRI SUBROUTTNE n01n11ed BTV RE ..

20003 DESTINATION CPUL CPY 001010234 cMRSFE &0 e 1fl3 = 01 {
-0000& -00001 BRANCH cFul CPU GENERAL 0010103¢ BT/ & BH'101042:8
—oann DEITINATION CPO1 e o004z Mow R13,R2 ali]l = 4;
400000 +00000 MEMORY crl PRI MRITE  FFFATFFC 0a0NEOnA .. -
. o

Figure6.49 [Trace] Window

e If necessary, adjust the column widths by dragging borders in the header bar (immediately
below the title bar).

Note: The type and the amount of information that can be acquired by a trace differ according to
the product. For details on the specifications of each product, refer to the online help.

6.20.3 AUD Trace Function
Thisfunction is available when the AUD pin of the MPU is connected to the emulator.
The following is the procedure for setting the AUD trace function.

(1) Setting the trace acquisition mode
Display the [Trace] window.
Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Trace Acquisition] dialog box.
Select [AUD function] asthe [Trace type].
The trace acquisition condition is set in the [ Trace mode] page.
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Acquisition

Trace mode | AUD Trace(GPUD) | AUD Trace(SPLU1Y |

Trace tvpe
" ITrace o AUD function
[+ B
[ B
[+ B
[+ B
[+ B
[+ B
B B
A0 mode
AUD model
{* Bealtime trace " Mon realtime trace
AUD modez
o Trace continue " Trace gtop
AUD Trace Memory Size
1 0.26Mbyte
A0 trace dizplay range
Start pointer ||::"25'3
End pointer |D'EI
Dizplay Type(Mat Shared?
[ CGPUO [v CPLN [ DMAGC

Cancel

Figure6.50 [Acquisition] Dialog Box
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Note: Thisdialog box cannot be used in a product that does not support the AUD trace function.
The items that can be set in thiswindow differ according to the product. For details on the
settings for each product, refer to the online help.

The following table shows the options.

AUD Trace Acquisition Mode

Type Mode

Description

Continuous Realtime trace
trace occurs

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information will be lost.

Non realtime trace

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

Trace buffer Trace continue
full

This function always overwrites the oldest trace information
to acquire the latest trace information.

Trace stop

When the trace buffer becomes full, the trace information is
no longer acquired. The user program is continuously
executed.

AUD Trace Display Range

Type

Description

Start pointer

Set the pointer to the start of the region for AUD tracing. The
default is D'255.

End pointer

Set the pointer to the end of the region for AUD tracing. The
default is D'0

Note: Theitemsthat can be set in this window differ according to the product. For details on the
settings for each product, refer to the online help.
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(2) Displaying the trace result
¢ Run the program as shown in the example of section 6.19, Hardware Break Function. The
trace results are displayed in the [ Trace] window after the program execution is completed.

- Trace =0 =]
(il - T
FTR | IF Type |lcPu_Ip | master |Branchiype  R/AW | Address | Dara | Instruction | source 1=
=000017 DooozY BRANCH CPUL CPU SUBRCUTINE U01011E4 RTV/H 1]
~00001E DESTINATION CFO1 Pl [T TIETY CHPSTE ROl 1f(y € 0p
=000D015 000025 BRANCH cPUl CPU GENERAL 0010103¢ BT/5 @H'101042:8
200014 DESTINATION CPUL CPY 00101042 mov Rr13, K2 afa] = 37
=-000013 DooOZ1 BRANCH CPUL CPU GENERAL uolo104¢ EF/3 EH'101038:8
=00nn12 DESTINATION CPO1 CRU noin1n3s TSR anin 4 © rand(};
Q00011 000020 MEMORY CEUL WRITE EEFFATERD QODDZESA
000010 000018 BRANCH crEuL By SURROUTINE 00101039 JERIN axld 3 = rand(};
~Uouuug DESTINATICN CPUL CPU 0010118¢ HOV.L BH'0018:8,PC) ...
=000008 000015 cPOl READ nnin11es FFPANAOR T
Q00007 000014 CEUL READ FFFPAD4DD APSARDTL
Q0000¢ 000010 CPUl REAL 001011pc 41cequen
=-00ouus vuooLy CPUL WRITE FFFADAOE ZODATIOR
-00000a NNRO0S crl PRI SUBROUTTNE n01n11ed BTV R
200002 cEUL CPY 001010234 CHeSEE B0 1fi3 = 01 {
=-00000& 000001 BRANCH CrUl CPU GHNERAL 0010103¢ BT/5 OH'101042:8
~oannn DEITINATION CPO1 e o004z Mow R1Z, B2 ali] = iz
4000000 0NRO0A MEMORY crl MRITE  FFFATFFC 0a0NEOnA

Figure6.51 [Trace] Window (Example)
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6.21

Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing.

Note: Thisfunction can be used only when the load module that has the Elf/Dwarf2-type
debugging information is loaded. Such load modules are supported in SHC/C++ compiler

(including OEM and bundle products) V6.0 or later.

Double-click the [Event] column in the sort function in the High-performance Embedded

Workshop for CPU1 and set an Event point.

2B
27
28
23
a0
31 (00102034
a2 (00102084
a8 (00102044
a4 (0010204E
ah (00102056
46 (00102060
ar
a8
a3
40

goro2ozc

long t;

int i, J. k., gap:

gap = b3
whilel gap > 0 )1

for(

gorn2ov4
ooto2ota

woid Samplelisort{long #a)

forf k=03 k<gap; kt+3{
izk+zap;:
for{j=i-gap; j»=lk;
if(alilralitgap] )i

<102 izitzap I

j=i-gapii

t = alil:
alil = ali+tzap]l;
alit+tgap] = t;

a1 elae

47
43 1
44 }

45 1
46 (00102086 zap
47
43
49
i
5 1

= zapf?;
No102094 h
No10209E

breal:

woid Samplelichanzellong #®a)

Figure6.52 [Editor] Window (Hardware Break Setting)
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e Set the same program counter and stack pointer values (PC = H’ 00000800 and R15 =
H’ FFF90000) as were set in section 6.8, Setting Registers (again, use the [Register] windows
in the High-performance Embedded Workshops for CPUO and CPU1). After that, click on the
[Go] buttons in the High-performance Embedded Workshops for CPUO and CPU L.
Theinternal RAM area differs according to the MCU. Refer to the hardware manual for the
MCU in use.

o If program execution isfailed, reset the device and execute again the procedures above.

o After the break in program execution, select [Stack Trace] from the [Code] submenu of the
[View] menu to open the [Stack Trace] window.

Stack Trace

Kind | Name | Value |

{ 0010206C
{ 00101058
wain () { 00101058
main () { 00101058
reain () { 00101058

i

{

i

i

i

Sample: rsort(long *)
madin ()

wain () 00101056
wain () 00101056
roain () 00101058
reain () 00101058
wain () 00101056

L I L I - I e I I - I |
e e e

Figure6.53 [Stack Trace] Window

Figure 6.49 shows that the position of the program counter is currently at the selected line of the
sort () function, and that the sort () functioniscalled from themain () function.

To remove the hardware break, double-click the [Event] column in the sort function again.

Note: For details on this function, refer to the online help.
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6.22  Performance Measurement Function
The emulator has performance measurement functions.

¢ Performance measurement function

This function applies a counter in the MPU to measure the number of times various events
have occurred and cycle count. A start and end condition for counting can be set.

Various items that can be measured differ according to the supported MPU.

6.22.1 Performance M easurement Function

The following is an example of the use of a counter in the MPU to measure the number of times
various events have occurred and cycle count.

(1) Setting method

Select [Performance Analysis] from the [Performance] submenu of the [View] menu of the High-
performance Embedded Workshop for CPU1.
When the [ Select Performance Analysis Type] dialog box will open, click the [OK] button.

Select Performance Analysis Type

Performance dnalvsis: Perfomance Analyziz ] 4

Cancel

Figure6.54 [Select Performance Analysis Type] Dialog Box

e The[Performance Analysis] window will be displayed.

e Double-click on the channel column in thiswindow. The [Performance Analysis] dialog box
will open. The eventsto be measured and measuring conditions can be set in this dialog box.

Note: Theitemsthat can be displayed in this dialog box differ according to the product. For
details on the settings for each product, refer to the online help.

After the conditions have been set, clicking the [OK] button and executing the user program will
display the result of measurement in the [Performance Analysis] window.
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«# Performance fna

*a “a 4 H

Channel |Cnnditinn Result

CPU0 Chl DISAELE oaoooaoo
Zhi DISAELE oaoooooo
Chi DISAELE oaoooooo
Chid DISAELE oaoooooo

cP1l  Chl DISAELE oooooooo
Zhi DISAELE oaoooooo
Chi DISAELE oaoooooo
Chid DISAELE oaoooooo

Figure6.55 [Performance Analysis] Window

Note: Theitemsthat can be displayed in this window differ according to the product. For details
on the settings for each product, refer to the online help.
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6.23  Download Function to the Flash Memory Area

The emulator enables downloading to the external flash memory area. This function requires a
program for programming the flash memory (hereinafter referred to as a write modul€), a program
for erasing the flash memory (hereinafter referred to as an erase module), and the RAM areafor
downloading and executing these modules.

Notes: 1. The write and erase modules must be prepared by the user.
2. Thisfunction is not available depending on the MCU. For such an MCU, the [Loading
flash memory] page shown in figure 6.56 will not be displayed.

o Interface with write and erase modules and emulator firmware

The write and erase modules must be branched from the emulator firmware. To branch from

the emulator firmware to the write and erase modules, or to return from the write and erase

module to the emulator firmware, the following conditions must be observed:

— Describe all the write and erase modules with the assembly language.

— Save and return all the general register values and control register values before and after
calling the write or erase module.

— Return the write or erase module to the calling source after processing.

— Thewrite and erase module must be a Motorola-typefile.
The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.
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Table6.2 Modulelnterface

Module Name Argument Return Value
Write module R4(L): Write address RO(L): End code
R7(L): Verify option Normal end = 0,

Abnormal end = other than 0,

0 = no verify,
bt Verify error = BT

1 = verify

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

R6(L): Write data

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

Note: The (L) means the longword size.

Note: Write module: The write data for the access size is set to the R6 register. When the access
sizeisword or byte, 0 is set to the upper bits of the R6 register.
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¢ Flash memory download method
For downloading to the flash memory, set the items on the [Loading flash memory] page in the
[Configuration] dialog box, which is opened from [System...], then [Emulator] from the
[Setup] menu.

Configuration
General Loading flash memorny
[ MotShared

Loading flash memaony " Disable
Erasing flash memory & Disakle ' Enable
File name I Browse... |
Bus width of flash memory |32—bit bz width LI
Flash memory erasing time ID*B minute
—Entry point

All erasing module address IH’O

Writing module address IH*O

Acoess size |1 =l

Cancel | Ay

Figure6.56 [Loading flash memory] Page
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Table 6.3 shows the options for the [L oading flash memory] page.

Table 6.3 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

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

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is programmed.

When Enable is selected, the erase module is called before calling the
write module.

Enable: Erase the flash memory

Disable: Not erase the flash memory

[File name] edit box

Sets the file name of the S-type load module including the write and
erase modules. The file that has been set is loaded to the RAM area
before loading to the flash memory.

A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

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

[Entry point] group box

Sets the calling destination address or access size of the write and
erase modules.

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

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

[Access size] combo box: Selects the access size of the RAM area
where the write/erase module is loaded.

Note: Although the values that can be set are D'1 to D'65535, the TIMEOUT period may be
extended according to the set value. Therefore, it is recommended to input the minimum
value by considering the erasing time of the flash memory in use.

Rev. 2.00 Nov. 19, 2009 Page 202 of 294

REJ10J1766-0200

RENESAS



Section 6 Tutorial [SH-2A]

¢ Noteson using the flash memory download function

The following are notes on downloading to the flash memory.
— When the flash memory download is enabled, downloading to areas other than the flash

memory areais disabled.

— Downloading is only enabled to the flash memory area. Perform memory write or PC

break only to the RAM area.

— When the flash memory eraseis enabled, the [ Stop] button cannot stop erasing.
— The areafor the write and erase modules must be set in an MM U-disabled space.

e Anexample of downloading to the flash memory

The following is an example of downloading to the flash memory manufactured by Intel
Corporation (type number: G28F640J5-150). A sampleis provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring

to this sample.

Table6.4 Board Specifications

Item

Contents

SDRAM address

H'0C000000 to H'OFFFFFFF

Flash memory address

H'00000000 to H'01FFFFFF

Bus width of flash memory 32 bits

Operating CPU internal frequency 167 MHz

environment Bus frequency 55.7 MHz
CPU internal module frequency  27.84 MHz
Endian Big endian

RENESAS
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SHxxxx

Flash memory
(32 Mbytes)
A0-A22 [ FIA bus buffer A2-A24
CEQ [ FPGA cso
CE1,2 —— GND Cs2
OF [~ FIA bus buffer RD
WE = WEO
0-7 o
Do-D7 FD bus buffer » DO-D31
D8-D15[—
YA —
D8-D15[—
DO-D7 4—.16'23
D8-D15 |—
00-D7 2221
D8-D15—

Figure6.57 Flash Memory Wiring

Table6.5 Sample Program Specifications

Item

Contents

RAM area to be used

H'0C001000 to H'0OC0015BF

Write module start address

H'0C001100

Erase module start address

H'0C001000

e Sincethe SDRAM is used, the bus controller must be set.
e Set the options on the [Loading flash memory] page in the [Configuration] dialog box as

follows:
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Configuration
General Loading flash memorny
[ MotShared

Loading flash memaony " Disable * Enable
Erasing flash memory " Disakle & Enable
Eile name |O:¥F'mgram Files¥Renesasy¥ Browse... |
Bus width of flash memony |32—bit hus width =]
Flash memory erasing time ID*B minute
—Entry point

All erasing module address |H’OC:OO1 000

YWriting module address |H’ogoo1 100

Acoess size |1 =l

Cancel | Ay

Figure6.58 [Loading flash memory] Page

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

2. When [Erasing flash memory] is selected, it takes about one minute to erase the flash
memory (in this example).

o Sdlect the object for downloading to the flash memory area.
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Section 7 Tutoria [SH-4A]

7.1 Introduction
This section describes the main functions of the emulator by using a tutorial program.

Explanations where something else is not stated apply to operations of the High-performance
Embedded Workshop for CPUO. The tutoria program is written in C++ and runs through the
High-performance Embedded Workshops for CPUO and CPU1 to sort ten random data items into
ascending or descending order. The tutorial program performs the following actions:

e Themain function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.
e The change function then sorts the datain descending order.

Thefiletutorial . cpp contains source code for the tutorial program. Thefile
Tutorial.abs isacompiled load modulein the Elf/Dwarf2 format.

Notes: 1. Operation of Tutorial.abs ishigendian. For little-endian operation,
Tutorial.abs must be recompiled. After recompilation, the addresses may differ
from those given in this section.

2. This section describes general usage examples for the emulator. For the specifications
of particular products, refer to the additional document, ”Supplementary Information
on Using the SHxxxx", or the online help.

3. Theoperation address of Tutorial . abs attached to each product differs depending
on the product. Replace the address used in this section with upper 16 bits of the
actually loaded address.

Example: Although the PC address is H' 0000006¢ in the manual, enter H' 0CO0XxxX
when the loaded address of Tutorial . abs isH'0C00006¢ (upper bit H' 0000 is
changed to H’0CQ0).

4. The displayed addresses and data may differ from those given in this section depending
on the MCU to be used.
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7.2 Running the High-per for mance Embedded Workshop

Selects [Renesas] — [High-performance Embedded Workshop] — [High-performance Embedded
Workshop from the [Program] item in the [Start] menu.

7.3 Setting up Synchronized Debugging

(1) The [Welcome!] dialog box is displayed.

e lcome!
— Options: oK I
I " Greate a new project workspace Cancel |
. Open a recent project workspace: Ldministration.. |
— =]
-f &
— % Browze to another project workspace:
=

Figure7.1 [Welcome!] Dialog Box
Click the [Cancel] button here.

(2) Select the [Synchronized debugs from the [Debug] menu to open the dialog box shown below.
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Synchronized Debug E]E'

Current configuration:

TR - | te. | Impot. | Swvess. | Debte |
Available debuegers:
Debugeer ID | Status Options Tvpe Wiork space Sesgzion Add..

Synchronization style Synchronization options
g r
el . S oA
Operations executed on any debugeer will alzn COperations executed on the master debugeer will
be executed on all other debugeers. be executed on all other debugeers. r
-

Set by platfarm
[~ Connection
[~ Cownload modules

[ Titialize

v Update the views in all debugeers when platform memaory iz changed

Synchronized debueeine made: [Parallel = | Sync Close

©)

4

Figure 7.2 [Synchronized Debug] Dialog Box

Click on [New...] and enter the [ Setting name for the Synchronized Debug]; for thistutorial,
we have used SH4AM_Tutorial.

Click on the [Add] button to open the [Add debugger] dialog box.

Click on the [Browse] button then find and read in:

<Drive where the OS has been installed>:

\WorkSpace\Tutoria\E10A-USB\MUL TI-SH4AM\nCORES\Internal\Internal .hws

(n represents the number of CPU cores).

Click on the [OK] button, and select the [tutorial_ CPUOQ] from the [Project] drop-down list.
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Add Debueeer

Workspace file:

|E"-. MULTI-5H4 AW 2C0RESh Internals Internal bivs Bromse..
Cancel

Project:
|tutarial GPUD |
Seszion:
|SessionE10A SYSTEM |

Figure7.3 [Add Debugger] Dialog Box

Note: In case of failure to read the workspace, open the workspace and then read it, in accord with
the procedure described in section 3.9, System Check.

(5) Click onthe[Add] button again to open the [Add debugger] dialog box.
Check whether the workspace which was read previously to the [Workspace fil€] is displayed.
If thisis not the case, read the workspace again by following the procedure 4, above.
Selects [tutorial_CPU1] from the [Project] drop-down list and then click on the [OK] button.
(6) Set up the synchronized debugging state.
Select [All debuggers synchronized] under [Synchronization style] and check all of the
following check boxes under [Synchronization options]: [Go], [Break/Halt], and [Step]. Select
“Parallel” from the [ Synchronization debugging mode] drop-down list.
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GCurrent configuration:
[SH4AM Tutorial ~| | | | |
fwailable debugeers:

Debugeer ID | Status Optiohs | Tvpe ‘Workspace Session
GORED Mot con..  Debug hulti core CAWark Spacet TutoriaE10A-USE.  SeszionE104_SYSTEM
GORET Mot con..  Debug hulti core ChWark Spaces, Tutorial\E10A-USE.  SeszionE104_SYSTEM

Synchronization style Synchronization options

" Mone I

&+ All debugeers synchronized " Master debugeer: | J v o
Operations executed on any debugeer will alzo Operations executed on the master debugeer will -

be executed on all other debugeers. be executed on all other debuegers. v Break/Halt

B—0 il
Set by platform

[+ Gonnection

[+ Download modules
B—0 7 Titialize

[v Update the views in all debuggers when platform memory is changed

Synchronized debugging mode: |Parallel | Update | Ungync Cancel

Figure 7.4 [Synchronized Debug] Dialog Box

Click on the [Synchronized Debug] button and start up the High-performance Embedded
Workshop by following the procedure in section, 3.9 System Check.
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74 Setting up the Emulator

The clocks which are used for data communi cations must be set up on the emulator before the
program is downl oaded.

e AUD clock
A clock used in acquiring AUD traces.
If its frequency is set too low, complete data may not be acquired during realtime tracing.

The frequency setting must also not exceed the supported device' s upper limit for the AUD
clock.

The AUD clock is only required for the AUD trace function.
e JTAG (H-UDI) clock (TCK)
A communication clock used except for acquiring AUD trace.
If its frequency is set too low, the speed of downloading will be lowered.
Set the frequency not to exceed the upper limit for the MPU’ s guaranteed TCK range.

For details of the limitations on both clocks, refer to section 2.2.4, Notes on Using the JTAG
(H-UDI) Clock (TCK) and AUD Clock (AUDCK), in the additional document,
"Supplementary Information on Using the SHxxxx".

The following is a description of the procedure used to set the clocks.
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75 Setting the [Configuration] Dialog Box

e Select [Emulator] then [Systems...] from the [Setup] menu in the High-performance
Embedded Workshop for CPUO to set a communication clock. The [Configuration] dialog box
isdisplayed.

Open the [Common Setting] page.

Configuration

Geperal Gomman Setting l Loadine flash memary

Mode

Emulation mode |Nu:urma| ﬂ
UBC mode |Eml |
PPG mode [Eml =]
AUD clack [1/16 GPU clock =]
JTAG clock |EMHz =]
TimeOut | 30 zec

| (0] 4 | Cancel

Figure7.5 [Configuration] Dialog Box

e Set appropriate valuesin the [AUD clock] and [JTAG clock] combo boxes. The clock aso
operates with the default value.
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Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.

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

When the destination memory is SDRAM or DRAM, aregister in the bus controller of the CPU
must be set before downloading. Set the bus controller correctly in the [1O] window according to
the memory type to be used.

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

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

e Select [Memory...] from the [CPU] submenu of the [View] menu and enter £-00000000,
H’00000000, and H’ FFFFFFFF in the [Display address], [Scroll Start Address], and
[Scroll End Address] edit boxes, respectively.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Dizplay Address: IDUUUUUDU =]
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure7.6 [Display Address| Dialog Box

e Click the[OK] button. The [Memory] window is displayed and shows the specified memory
area.
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’TIIIIII::::’I__Em*mﬁZ”Eaa)&ﬁ|.t.d.1632|@

fiddres Label | Regizter | +#0 +1 +2 +3 +4 +5 +§ +7 +8 49 +4 +B +G +D +E
oonnoooo 00 Qo 08 00 FF F3 00 OO0 0D 00O 08 B2 FF F3 0O
oonnooio 00 oo 08 CCo 00 O 0D BE OO 00 08 DO OO 00 QD
oonnoozo 00 oo ob BE 00 OO 03 D4 00 00 OO SE 00 00 0
oonnooso 00 Qo 08 OCo00 OO 0D BE OO0 00O 0& EO 00 00 08
oonnoo4n 00 Qo 08 ES 00 OO 03 EC 00 00O 0& FO 00 QO 08
0onnooso 00 Qo ob BE 00 OO 03 F& 00 00 0& FC 00 00 D04
0onnooen 00 Qo 03 04 00 OO 03 0% 00 00 04 OC 00 00 D04
oonnooyo 00 oo 0% 14 00 00 0D BE 00 00 0D SE 00 00 QD
anooooen o0 o0 08 18 00 00 03 1E OO 00 04 24 00 00 08
Onoooogn 00 o0 08 30 00 00 0% 36 00 00 04 3C 00 00 08
OnooooaAn 00 o0 03 48 00 00 08 4E OO0 00 04 B4 00 00 08
Onooooen 00 o0 03 B0 00 0D 08 EE OO0 00 04 BC OO0 00 08
Ooooooco 00 00 08 78 00 00 03 FE OO OO0 04 %4 00 00 08

Figure7.7 [Memory] Window

¢ Placing the mouse cursor on apoint in the display of datain the [Memory] window and
double-clicking alows the values at that point to be changed. Data can also be directly edited
around the current position of the text cursor.

1.7 Downloading the Tutorial Program

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

To proceed with source-level debugging with the High-performance Embedded Workshop for
CPUO or the High-performance Embedded Workshop for CPU1, download the debugging
information file for the corresponding CPU.

o Sdlect [Download modul€e] from [Tutorial.abs] under [Download modules].
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= 5 SHAAM Internal
EIIE tutorial_CGPUD
=3 © header file
----- ] =brkh

----- ] =orth

----- 9 stackacth
..... 9 vecth
=23 © source file
..... 9 dbsct.c

..... =] intprec

..... 9 rezetprec
..... 9 zhrk.o

----- 9 vecttblc
=3 C++ zource file
..... g zort.opp

----- 9 tutorial.cpp
=3 Download modules

Diariload

=3 Dependencies
P <brk h Dovenload (Debug Data Onlyd

- zorth Unlaad

- stackscth
...... vecth Download & New Module..

EJ---I@ tutarial_CPLN Bemove

Debue Settings...

Configure “Wiew ..

IT Ellow Docking
Hide

Properties...

Figure 7.8 Downloading the Tutorial Program
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7.7.2

Displaying the Sour ce Program

The High-performance Embedded Workshop allows the user to debug a user program at the

source level.

e Double-click [tutorial.cpp] under [C++ source fil€] in the High-performance Embedded

Workshop for CPUO.

= @ SHAAM Internal
= I@ tutorial_CPUD
-3 © header fils
[=] sbrkh
Q zorth
[2] stackscth
vecth
=29 © zource file
[2] dbsete
(=] intprec
Q resetpre.c
[2] sbrkc
@ vecttblo
=2 G+ source file

tutorial GPUOLabs - 00000000
=24 Dependencies
shrkh
zorth
stackscth
vecth
+ I@ tutorial GPLT

L=

Line | Source A.| E.| 5. Source
13
14 tifdef __cplusplus
15 Sitinclude <ios>
16 Jiint foz_basze::Init:izinit_cnt;
17 fendif
18 fifdef __ceplusplus
19 extern 0" {
20 fendif
21 void abort (void):
22 ifdef __cplusplus
23
24 endif
25 include “sart.h”
Z5 include <stdlib.hX
27
28 |00001038 void main{void)
23
30
31 long a[10];
32 lonz j3
33 int i;
34 clazs Sample #p_sam;
35
36 (00001042 while (131
37 (00001044 p_sam= new Sample:
3% [0000106C far( i=0; i<10; i++ 3{
39 (00001064 J = rand();
40 (00001074 ifii <0
41 (000010748 o= o-is
42 i
43 (00001074 alil = J:
44
45 |0000108c p_san->sortia);
46 (00001098 p_sam->chanzelal;
47
4% (00001048 p_san->=0=a[0];
43 |[000010AC p_san-»s1=a[1]
50 (000010B2 p_sam->s2=a[2]:]
51 (000010B8 p_san->»s3=a[3]
2 |000010RE psam-sd=a[4]
53 [000010C4 p_san->»si=a[5]
4 [000010CA pzam->eb=a (6]
55 (00001000 p_san-»si=a[7]
EE (00001008 p_zam->=8=a[2]
57 |(00o01oDC p_san->=3=a[d];
58 |000010EZ delete p_sam;
k]
GO (00001108 i
Bl
B2 |0000110C void abort{void)
B3 i
B4
BB [0000110C 1
111

Figure7.9 [Editor] Window (Displaying the Sour ce Program)

Select afont and size that are legible from the [Format...] option in the [Setup] menu if necessary.
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Initially the [Editor] window shows the start of the user program, but the user can use the scroll
bar to scroll through the user program and look at the other statements.

7.8 Setting a PC Breakpoint
A PC breakpoint is a smple debugging function.

The [Editor] window provides avery simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

o Sdlect by double-clicking the [S'W breakpoint] column on the line containing the sort
function call in the High-performance Embedded Workshop for CPUO.
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= Gy SHAAM Internal Bl
- @ tutorial_GPUOD -
323 G header fils Line Source A | E.| 5. Source
] sbrkh 13 ,
0] sorth 14 tifdef __cplusplus
= kscth 15 Fitinclude <ios>
=| stacksct. 16 Jiint ios_base::Imit:isinit_cnt:
2] vecth 17 fendif
-3 G source file 18 tifdef =GP lusplus
1 dhsct, 149 extern “C
% . tSC ° 20 fendif
=| Iipre.s 21 woid abort{woid):
%resetprg.c 2z Bifdef __cpluzplus
=] sbrkc 23 i
=] vecttblc gg %?”d:fd . LR
B Include S0FL.
= EE"S?;‘Z;Z“'E 28 finclude <stdlib.ho
- 27
Q tutarial.cpp 28 (00001038 void main{void)
--423 Download modules gg i
tutc-naI._OPUD.abs—DDEIDDDEID 51 lane a[10]:
-2 Dependencies 33 long it
shrk.h a3 int i:
zorth 34 clazs Zample #p_sam;
tackscth 35
”Cthsc 36 (00001042 while €131
=| veCl. 37 (00001044 p_sam= new Sanmple;
+-[F tutorial GPLI 38 |0000105C for( i=0; i<10; i++ 3{
39 (000D10E4 i = rand();
40 00001074 ifii <03
41 |0oooi07a i= -0
42 1
43 |00001074 alil = i:
44
45 |0000108C & p_zam-rzort{a):
48 (000010496 p_zam-rchange(a);
47
43 (000D1DAS p_sam->s0=a[0];
43 |(000D1DAC p_sam-»sl=all];
50 (00oD1oB2 p_sam-rs2=alf];
51 (000D10BS p_sam-rs3=aldl;
52 |000010BE p_sam-rsd=a[4];
53 |000010c4 p_sam-»s5=a[5];
54 |000010CH p_san-rsh=al[f];
55 |00001000 p_sam->s?=aE?%:
6 (000D10DE p_zam->z8=a[8]:
Y |000010DC p_zam-rz9=a[8]:
53 (000D1DEZ delete p_=zam;
59 1
B0 (00001108 1
B1
Bz |ooooiioc woid abort(wvaoid)
B3 {
B4
G5 |0000110C t

Figure7.10 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This showsthat a PC
breakpoint has been set.

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

o Sdlect [Registers] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUO and CPUL. The[Register] window is displayed.

Name Value | Radix | =
RO 00000000 Hex
Rl 00000000 Hex
RZ 00000000 Hex
R3 oooo0000 Hex
R4 oooo0000 Hex
RS oooo0000 Hex
RE oooo0000 Hex
R7 00000000 Hex
RS 00000000 Hex
L 00000000 Hex —
R10 00000000 Hex
R11 00000000 Hex
R12 00000000 Hex
R13 oooo0000 Hex
Rld oooo0000 Hex
R15 FFFO0000 Hex
PC OO000E 00 Hex
SR 0O000000000000000000000011110000  ——----- 1111---- Ein
GER 00000000 Hex
VER 00000000 Hex
TER 00000000 Hex
MACH 00000000 Hex
MACL 00000000 Hex =l

Figure7.11 [Register] Window
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To change the value of the program counter (PC), double-click the value areain the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. For the tutorial program, set the program counters to H' 00000800 on the CPUO side
and H’ 00100800 on the CPU1 side, and then click on the [OK] button.

P - Set Walue

Value :  [00000800

Radiz: [Hex =]

oet A I'u'l.l'nn:nle Fegizter =

] I Cancel

Figure7.12 [Register] Dialog Box (PC)

Change the value of the stack pointer (SP) in the sameway. For the tutorial program, set the
stack pointersto H' 00010000 on the CPUO side and H'00110000 on the CPU1 side.

When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internad RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

F15 - Set Walue

(014 I Cancel

oet As: I'I.I'I.Ihu:ule Regizter j

Figure7.13 [Register] Dialog Box (R15)

Rev. 2.00 Nov. 19, 2009 Page 221 of 294
RENESAS REJ10J1766-0200




Section 7 Tutorial [SH-4A]

7.10  Executing the Program
Execute the program as described in the following:

e  Since synchronized execution has been enabled in the [ Synchronized debugging] dialog box
(by the [All debuggers synchronized] checkbox and the [Go] checkbox under
[Synchronization options]), execute the program by selecting [ Go] from the [Debug] menu of
the High-performance Embedded Workshop for either core, and then selecting [Go] from the
[Debug] menu or selecting the [Go] button on the toolbar. For thistutorial, start execution by
selecting [Go] in the High-performance Embedded Workshop for CPUO.

[zl

Figure7.14 [Go] Button

Once program execution has started, * ** RUNNI NG will be displayed on the status bar, along
with the address of the instruction being executed (PC value) and the value of the status register
(SR) in the case of products that support acquisition of the CPU state. The program will be
executed up to any breakpoint that was set in the High-performance Embedded Workshop for
CPUO. Since synchronized breaking has been selected (by the [All debuggers synchronized]
checkbox and the [Go] checkbox under [ Synchronization options]) in the High-performance
Embedded Workshop for CPU1, execution by CPUO will break at the same time. An arrow will be
displayed in the [S'W breakpoint] column of each High-performance Embedded Workshop to
indicate the positions where execution of the programs on the respective CPUs was suspended.
The messages [ BREAKPOINT] and [SYNCHRONIZATION BREAK CPU#0] will appear in the
status bars of the High-performance Embedded Workshops for CPUO and CPU1, respectively.

Notes: 1. When the sourcefileis displayed after a break, a path of the source file may be
inquired. The location of the source fileis asfollows:
<Drive where the OS has been installed>:
\WorkSpace\Tutorial\E10A-USB\MUL TI-SH4AM\nCORES\CPUO\source
(n represents the number of CPU cores).
2. If program execution isfailed, select [Reset CPU] from the [Debug] menu, reset the
device, and restart the procedure from figure 7.8.

Rev. 2.00 Nov. 19, 2009 Page 222 of 294
REJ10J1766-0200 RENESAS




Section 7 Tutorial [SH-4A]

28

a0
11
32
13
a4
a5
2g
a7
a8
23
40
41
42
43
44
45
48
47
48
43
5D
g 1
52

b4
55
ok
57
b8
ik
B0
61
g2

oonnioaa

gonnio4z
oonnio4a
oooni1osc
oonni1oe4
oooniovda
ooootovwa

oooni1ovas

goonioec
oonnioaa

oonnioas
oonotoac
gonniogz
oonniogs
ooon10BE
goonioc4
oonni10cs
gonaoioDo
oonnioDe
goonione
gonniog:

goootiog
gonotioc

woid main{vaid)

long a[10]:

long

int i;

class Zample %p_szam:

while (17
p_sam= new Sample;
for( i=0: i<10; i++ 3{
i = rand();
if{i < 03]

I = -1
alil = i;

p_sam-rsortial;
p_zam-rchangelal;

p_zam-rs0=a[0];
p_sam-rsl=al1];
p_sam-rs?=al2]:
p_zam-rs3=a[3];
p_zam-rsd=a[4];
p_zsam->sh=a[h];
p_zam-rsb=alB];
p_sam-rs¥=al[?]:
p_zam-rs8=a[8];
p_zam-rsd=a[9];
delete p_sam:

h
fnid abort (void)

Figure7.15 [Editor] Window (Break State)
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The user can see the cause of the break that occurred last time in the [Status] window.

e Sdlect [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Item Status £
Connected to: 3H-4A (2 cores) E10A-U3E SYITEM [ CPU SH-4A | (Renesas E-3eries USE Driwver)
CET SHxxxx CPUH0
Fun status Ready
Cauze of last break BREAK POINT
Fun time count 0000h000min000=07 1ms
Ermulation mode Normal
Endian Big
un Disable
v
;,' Memary }\Platform ."{. Events ‘F‘

Figure7.16 [Status] Window

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

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUO. The [Event] window is displayed. Select the [Breakpoint]
sheet.

3

Type State Condition Action
Ereakpoint Enable Address=0000108C (tutorial.cpp/45) Ereak

Breakpoint r'{. CPU Event ,}5. SwskemBus Event j’

Figure7.17 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,
alows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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712 Referringto Symbols

The [Label] window can be used to display the information on symbolsin modules.

Select [Label] from the [ Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPU1. The [Label] window is displayed so that the user can refer to the
addresses of symbolsin modules.

EF |Address | Hame o
Qooooooo _REZET Vectors
Qooooo1o _INT Vectors
oooooaoao _Power(QN Reset PC
oooooa4a _Manual Reset PC
ooooogec _INT Illegal code
oooooaTa _ Durarny
oooo1ooo0 _shrk
oooo1o3s _main
oooo1ioc _abort
oooo1izse __ INITICT
oooo119a0 __ CALL INIT
oooo1ic4 ___CTALL END
oooo011oc operator delete (void *)
oooo1lrad operator new(unsigned lor
Qo001Ze8 _rand
oooo1za0 _free
ooooi1zan0 _ free
oooolzzs _malloc
oooo13za _ malloc
OO0013cA __ morecaor =
< >

Figure7.18 [Label] Window
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7.13  Viewing Memory

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

e Sdlect [Memory ...] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUO, enter _main in the [Display Address] edit box, 00000000
in the [Scroll Start Address] edit box, and FFFFFFFF in the [Scroll End Address] edit box.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Display Address: I 'vI
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure7.19 [Display Address| Dialog Box

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

p oz (6 00 8 2 el £ 4 632 [

fddress | +0 41 +2 43 +4 +5 +6 +7 +8 +3 +& +B +C +0 +E +F | ASCII LY
00001038 | 2F CE 2F DE 2F EE 4F 22 FF CC E1 01 BO 13 85 00 /A./.00%....7...
ooonin4a | &3 63 E4 00 D5 30 43 OB 00 03 BD 03 02 &A D1 2F LY.L 0C...maldl/
00001068 | 22 19 42 BA EE 00 E1 04 3E 13 89 13 D3 20 43 0B “LBj....k.....D.
0O001068 | 00 09 BE 03 02 &A D1 29 22 19 42 BA 45 11 89 00 ..e..j.)".BjE...
0onolove | B BB BB F3 B2 EX 42 0% 36 2C 26 62 VE 01 E1 04 e[f.b.B.E.RRT...
00001083 | 3E 13 8B EB B5 F3 B4 D3 D3 22 43 0B 00 09 BE F3 >»...e.d..'C...e.
0oo0104a8 |02 BA DG OIE 22 C3 42 BA B4 D3 D3 OIF 43 0B 00 0§ .j..".Bid...C...
Doo010A8 | 62 F2 20 22 B2 F3 BB 21 1D B1 BB F3 B2 62 1D 22 b.-"b.¥l.af.Rb.”
000010B8 | B2 F3 BE 23 1D B3 B F3 BB 24 1D B4 BE F3 52 G5 b.VH.chb.Vi.df.Re
goooiocs | 10 26 BE F3 52 B8 1D 2B BE F3 B2 BT 1D 27 B2 F3 L.Ef.Rf.&f.Re.7h. v

£ ¥

Figure7.20 [Memory] Window
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7.14  Waitching Variables

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

e Place the cursor in the column to the left of where array a is displayed in the [Editor] window
of the High-performance Embedded Workshop for CPUO.

e Click the right-hand mouse button and select [Instant Watch...].

The following dialog box will be displayed.

Instant Watch

+-a {000OFFBGC }one[101)

Figure7.21 [Instant Watch] Dialog Box

e Click the [Add] button to add a variable to the [Watch] window.

1 B [long[10]) [Auto]

Watchl i Watchz p watch3 p watchd [

Figure7.22 [Watch] Window (Displaying the Array)
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The user can also add variables to the [Watch] window by specifying those name.

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

The following dialog box will be displayed. Enter variable p_sam.

Add Wwatch

Yariable or expression: Ik

Ip_sa | Cancel |

Figure7.23 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show theinstance p_sam.

{ OOOOFFEC } [long[10]) [Auto]
p_sam O0x000053d8 { R13 1} [zlass Sample*) [Auto]

watchl /4 ‘watchz j watchs Ji wakche [

Figure7.24 [Watch] Window (Displaying the Variables)
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The user can click mark ‘+' at the left side of array a in the [Watch] window to watch all the
elements.

Type

= { OO0OFFEC b {iung[lﬂ]ﬁ [Auto]
B [0] H'00003c5d { DODOFFEC }  (long)

B [1] H'0O0003e25 { OOOCFFCO } [ long)

B [2] H'O000Z8L7T { DODOFFC4 } (long)

B [3] H'O0O05529 { OOOCFFCE } (long)

B [4] H'O00057hk { DODOFFCC ) (long)

B [5] H'O0O05635 { OOOCFFDO } (long)

B [6] H'OO0O7594 { DODOFFD4 }  (long)

B [7] H'O0O00093e { OOOCFFDE }  (long)

B [8] H'O00O1e30 { ODODOFFDC }  (long)

B [9] H'O0OO041kZ { OOOCFFEOD } (long)

p_Sam Ox000053d8 { R13 1} [class Sample*) [Auto]

| »

Watchl /4 watchz j watchs )\ watche [

Figure7.25 [Watch] Window (Displaying Array Elements)
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7.15 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we
will examine the local variablesin the main function, which declares four local variables: a, 7, 1,
and p_sam.

e Sdlect [Locals] from the [Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUO. The [Locals] window is displayed.

The [Locals] window shows the local variablesin the function currently pointed to by the program
counter, along with their values. Note, however, that the [Locals] window isinitially empty
because local variables are yet to be declared.

Locals 3]
Name | Value | Type |
-] { OODOFFEBC 1} (long[10])
7 Not asvailable
i Not available
o p sam Ox000053d8 { BE... ([class Sam...

Figure7.26 [Locals] Window

e Click mark '+ at the left side of array a in the [Locals] window to display the elements.

o Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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7.16  Stepping Through a Program

The High-performance Embedded Workshop provides a range of step menu commands that allow
efficient program debugging.

Table7.1  Step Option

Menu Description

Command

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

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

program that called the function.

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

7.16.1 Executing [Step In] Command

The [Step In] command stepsinto the called function and stops at the first statement of the called
function.

e To step through the sort function, select [Step In] from the [Debug] menu in the High-
performance Embedded Workshop for CPUO, or click the [Step In] button on the toolbar.
Since synchronized stepping has been enabled in the [ Synchronized debugging] dialog box
(the [Step] check box of [Synchronized debugging functions] under [All debugging
synchronization] has been selected), these operations will lead to synchronized stepping in.

I

Figure7.27 [Step In] Button
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12 (00002000 Sample::Samplel)
13 (00002002 {

14 (00002016 =0=0;

16 (00002014 =1=0;

16 (0000201¢C =2=0;

17 (0000201E =3=0;

18 (00002020 =4=10;

19 (00002022 =h=0;

20 (ooonzng4 =h=0;

21 (00002026 =7=0;

22 (00002028 =08=0;

23 (0000znga =4=0;

24 (00002030 i
25
26 (00002034 d>¥uid Sample:isart{long #a)
27

8 long t;

24 int i, 0. k. zap;:

a0
31 (00002034 gap = 0

22 |00no2nac while{ gap > 0 3

33 (00002040 for{ k=0; kdgap; k++){

34 (00002046 for{ i=kt+tgap; i<10; i=itgap 11
35 (00002052 for(izi-zap; j»=k: j=i-zap)i
36 (00002054 iflalilralitzap] i

37 (oooozog2 t o= alil;

38 (00002nvc alil = alitzapl:

39 (ooo00z2040 alitzap] = t;

410 i

41 else

42 break;

43 !

44 !

45 1

46 (000020B0 gap = zap/2;
47 !

43 (00002oc? 1
449

Figure7.28 [Editor] Window (Step In)

The highlighted line movesto the first statement of the sort function in the [Editor] window
in the High-performance Embedded Workshop for CPUO.
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7.16.2  Executing [Step Out] Command

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

To step out of the sort function, select [Step Out] from the [Debug] menu in the High-
performance Embedded Workshop for CPUO, or click the [Step Out] button on the toolbar.

Note: It takes time to execute this function. When the calling sourceis clarified, use [Go To
Cursor].

{

Figure7.29 [Step Out] Button

g R T LT T R R
I [ 0] [ feimant sosiic baat i i e s

Figure7.30 [High-performance Embedded Workshop] Window (Step Out)
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The data of variable a displayed in the [Watch] window is sorted in ascending order.

Stepping out on the CPU1 side might not be completed. Whether it is or is not depends on the
location in the source code when synchronization of High-performance Embedded Workshop for
CPUL1 is started. In such cases, complete stepping out by selecting the [STOP] button on the
toolbar.

7.16.3 Executing [Step Over] Command

The [Step Over] command executes afunction call as asingle step and stops at the next statement
of the main program.

e Moveto the change function following the procedures described in section 7.16.1, Executing
[Step In] Command.

e To step through all statementsin the change function at asingle step, select [Step Over] from
the [Debug] menu of the High-performance Embedded Workshop for CPUO, or click the [Step
Over] button on the toolbar.

T

Figure7.31 [Step Over] Button
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= 8 heace fie [ ] s .
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Figure7.32 [High-performance Embedded Workshop] Window (Step Over)
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7.17  Forced Breaking of Program Executions
The High-performance Embedded Workshop can force a break in the execution of aprogram.

e Cancel dl breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu in
the High-performance Embedded Workshop for CPUO, or the [Go] button on the toolbar.

[zl

Figure 7.33 [Go] Button

e The program goesinto an endlessloop. To force abreak in execution, select [Halt] from the
[Debug] menu of the High-performance Embedded Workshop for CPUO, or click on the
[STOP] button on the toolbar. Since synchronized bresking has been selected (by the [All
debuggers synchronized] checkbox and the [Go] checkbox under [ Synchronization optionsg]) in
the High-performance Embedded Workshop for CPUO, execution by CPUO will break at the
same time as execution by CPU1.

o

Figure7.34 [STOP] Button
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7.18 Break Function

The emulator has PC and hardware break functions. With the High-performance Embedded
Workshop, a PC breakpoint can be set using the [ Breakpoint] sheet of the [Event] window, and a
hardware break condition can be set using the [Event condition] sheet.

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

7.18.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 7.8, Setting a PC Breakpoint, are described below.

o Sdlect [Eventpoints] from the [Code] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUO. The [Event] window is displayed.

e Select the [Breakpoint] sheet.

3]

Type State Condition Action

< ¥
Brea_kpuint /{' CPU Event )-\ StystemBus Event ((

Figure7.35 [Event] Window (Before PC Breakpoint Setting)
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e Click the [Event] window with the right-hand mouse button and select [Add...] from the
popup menu.
e Enter H'000010A8 inthe[Address] edit box.

Breakpoint

Addrezs l

Address
Walue  |[HOODO10AS

{« Mormal

(" Phwv=zical zpace

" \irtual zpace

| I | Cancel

Figure7.36 [Breakpoint] Dialog Box

Note: Thisdialog box differs according to the product. For the items of each product, refer to
the online help.

e Click the [OK] button.
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The PC breakpoint that has been set is displayed in the [Event] window.

ih
Type State Condition Action
Ereakpoint Enable Addres==00001048 (tutorial.cpp/48) Ereak
£ ¥
Brea_kpuint /{' CPU Event )-\ SystemBus Event ((

Figure7.37 [Event] Window (PC Breakpoint Setting)

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

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Set the program counter and stack pointer values (CPUO: PC = H’ 00000800, R15 =
H’ 00010000 and CPU1: PC = H’ 00100800, R15 = H’00110000) that were set in section 6.8,
Setting Registers, in the [Register] window of the High-performance Embedded Workshops
for CPUO or CPU1. Click the [Go] button in the High-performance Embedded Workshops for
either CPUO or CPUL.

o If program execution isfailed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

27
28
29
20
11
29
23
24
25
26
17
28
29
A0
41
42
43
44
45
48
47
48
49
50
g 1
§?
£ 3
54
B5
BE
57
£g
59
ED

oonniogs

gonnio4z
aonotoda
gooniosc
oonni1oe4
goon1ov4
oonoioa

oooniova

gooofnec
ooooTo9e

aoootoas
goonioac
gonniog2
gonnioes
noonni10BE
goonioc4
ooonioch
gonaoionn
aoootone
gooniopc
oonnioez?

gonniiog

void main{void)

long al10];
long J:
int i:

clazz Sample ®p_sam;

while (101
p_zam= new Sample;
farl i=0: i<10: i+4+ )]
i = rand();
it <03
i= =i
alil = i3

p_sam-rsort{al;
p_sam-rchange(al:

p_zam-rsl=al0];
p_sam-ss1=a[1]:
p_sam-rs2=al2];
p_sam-rs3=a[3];
p_sam-rzd=a4];
p_sam-rsh=a[6];
p_zam-rsh=a[B];
p_sam-rs¥=al[?];
p_sam-rsi=alf];
p_sam->s9=a[9]:

delete p_sam;

}

Figure 7.38 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

ppr ]

Item Status e
Connected to: 3H-4A(Z cores) E1OA-USE S¥ITEM [ CPU 3IH-4A | (Renesas E-Jeries UIE Driver)
[=di) SHxxxx CEUH0
Run status Ready
Cause of last break BREAK FOINT
Run time count 0000h000min000=07 9=
Ermlation mode Normal
Endian Big
uD Disable
by
i Memary }\Platform .-'{. Events ,-f

Figure7.39 Displayed Contents of the [Status] Window (PC Break)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

7.19 HardwareBreak Function

A method is given below in which the address bus condition is set under Chl (IA_OA) as
hardware break conditions.

e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUO. The [Event] window is displayed.

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel all PC
breakpoints that have been set.

e TosetaChl (IA_OA), click the[CPU Event] tab.

Up to ten event points can be independently set as event conditions for the hardware break
conditions on each CPU. In this example, set the hardware break condition for Chl (IA_OA).

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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e Selectalineof Chl (IA_OA) inthe [Event] window. When highlighted, double-click this

line.
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Figure7.40 [High-performance Embedded Workshop] Window ([Chl (IA_OA])

e The[Chl (IA_OA)] dialog box is displayed.
e Clear the [Don't care] check box in the [Address| page.

o Select the [Prefetch address break before executing] radio button and enter £ 0000108C as
the value in the [Address] edit box.
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GPLU Event 1

Address | ASID | Action |

f* Prefetch address break before executing
(" Prefetch address break after executing

fddress |H'EII:II:IEI'I 0ac
o Mon uzer mask " Uzer mazk
tidask |

OF | Cancel | I

Figure7.41 [Address] Page ([CPU Event 1] Dialog Box)

Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.
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Click the [OK] button.

Thefirst point display in the State line changes from Disable to Enable.

The first point display in the Condition line changes from None to Address =
H’0000108C (tutorial.cpp/45).

Thefirst point display in the Action line displaysas Break) .

Set the program counter and stack pointer values (CPUO: PC = H’ 00000800, R15 =
H'00010000 and CPU1: PC = H'00100800, R15 = H'00110000) that were set in section 7.9,
Setting Registers, in the [Register] window of the High-performance Embedded Workshops
for CPUO and CPUL. Click on the [Go] button of the High-performance Embedded Workshop
for either CPUO or CPUL.

The internal RAM area differs depending on the MCU. Refer to the hardware manual of the
MCU used.

If program execution isfailed, reset the device and execute again the procedures above.

The program runs and then stops at the condition specified as Break Condition 1.
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28 (00001038 woid main({void)

219 {

an

RR long a[10]:

3z long J:

a3 int i;

34 clazs Sample ®p_sam;
ah

36 (0oOD1042 while (131

3y (ooaniods p_sam= new Sample;
38 (0000106C fart i=0; i<10; i++ )
39 (00001064 i = rand();
40 (0000107 4 ifi] <03
41 (00001078 i=-i:
42

43 (0000107 & alil = i;:
44 1

A5 |0000108C | 4| F_sam-rsortial;
48 (000010496 p_sam-rchangelal;
47

48 |0000104S p_sam-»z0=a[0];
49 |000010AC p_sam-r=z1=all1];
50 (000010B2 p_zam-rs?=a[2]:
51 |000010BS p_sam-rz3=a[3];
B2 (000010BE F_zam-rsd4=a[4];
B3 (onooi1oc4 p_zam-rsh=a[h]:
54 |000010CA p_zam-rzh=a[B];
55 (00001000 p_zam-rs7=al[7];
56 |000010DE F_sam-»sB=a[8]:
67 |000010DC p_sam-»z3=a[d];
b3 |0non10E2 delete p_szam;

hi h

GO (00001108 1

Figure7.42 [Editor] Window at Execution Stop ([Chl (IA_OA)])
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The [Status] window displays the following contents.

pp

Item Status fo
Connected to: SH-44 (2 cores) ElDA-U3E 3¥STEM | CPU 3H-4A | [(Renesas E-3eries U3SE Driwver)
CEPU SHxxxx CPUHOD
Run status Ready
Cause of last break CPU EVENT 1
Run time count 0000h000mind00s12 Sws
Ermulation mode Normal
Endian Big
ATD Digshle
v
. ] b [\ Memary }\_Platform ';{\ Events f

Figure 7.43 Displayed Contents of the[Status] Window ([Ch1 (IA_OA])

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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7.20 TraceFunctions

The emulator has three branch-instruction trace functions.
Trace function can acquired the event shown in below.

@

(b)

(©

Branch generation information

The branch source and branch destination addresses are acquired.

Memory access information within the specified range

Memory access in the specified range can be acquired by trace.

Two memory ranges can be specified for channels Ch5(OA) or Ch6(OA). Theread, write, or
read/write cycle can be selected as the bus cycle for trace acquisition.

Thisfunction is called the window trace function.

Software trace

When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace. Describe the Trace(x) function (X is a variable name)
to be compiled and linked beforehand. For details, refer to the SHC/C++ compiler manual.
When the load module is loaded on the emulator and a valid software trace function is
executed, the PC value that has executed the Trace(x) function, the variable for x, and the
source lines are displayed.

7.20.1 Internal Trace Function

Thisfunction is achieved by using the MPU’ sinternal trace buffer.

Notes: 1. The number of branch instructions that can be acquired by atrace differs according to

the product. For the number that can be specified for each product, refer to the online
help.

2. Theinternal trace function is not supported for all products. For details on the
specifications of each product, refer to the online help.

3. Theinterna trace function is not extended for all products. For details on the
specifications of each product, refer to the online help.
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7.20.2 AUD Trace Function

Thisisthe large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. When an event for which trace information isto be acquired occurs, trace
information is output through the AUD pinsin realtime. When each pair of abranch source
and branch destination instruction is treated as a unit, the maximum number of events for
which trace information can be acquired is 1,048,544. The number displayed in agiven trace
window is a maximum of 65,535.

(2) Trace acquisition mode
The AUD trace function has the following modes to acquire a trace.

Table 7.2 shows the AUD trace acquisition mode that can be set in each trace function.

Table7.2 AUD Trace Acquisition Mode

Type

Mode

Description

Continuous
trace occurs

Realtime trace

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information will be lost.

Non realtime
trace

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

Trace buffer
full

Trace continue

This function overwrites the latest trace information to store
the oldest trace information.

Trace stop

After the trace buffer becomes full, the trace information is no
longer acquired. The user program is continuously executed.
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(2) Trace display contents
When the program breaks, the following trace results are displayed in the [Trace] window.

PTR: The trace-buffer pointer (+0 from the last instruction to have been executed)

IP: Indicates the number of cyclesthat have elapsed since the latest trace information was
gathered. For branch instructions, the branch source and destination are counted together as
one.

Master: Type of bus master that accessed the memory.
Type: Displays the type of trace acquisition information.

Branch Type: Branch type (only displayed for a branch trace)
For an AUD trace, thisitem is only displayed if the PPC option has been enabled.

Bus: Displays which bus was accessed.

R/W: Displays whether the access involved reading or writing.

Address: Displays the addresses from which the trace data was acquired.
Data: Displays the data acquired in the trace.

PPC: Output from a performance counter

Instruction, Source, Label: Displays the mnemonic of the instruction at the trace acquisition
address, along with the corresponding source code and label information. Double-clicking on
the [Source] column moves the cursor to the corresponding position in the [Editor] window.

The Type, BUS, R/W, Address, and Data columns have different meanings according to the type
of AUD trace that has been selected.
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Table 7.3 [Trace Window] Display Contents

Trace Type  Type Column BUS Column R/W Column Address Column Data Column
Branch trace BRANCH* No display No display Branch source No display
address™
DESTINATION No display No display Branch No display
destination
address
Memory- MEMORY Bus through  Read/write Memory access  Memory
range access which access address access data™
trace is proceeding
Software S _TRACE No display No display Trace(x) function Variable x
trace execution address data
System bus MEMORY No display Read/write Memory access Memory
trace address access data
(write only)™
Data lost? LOST No display No display No display No display
CPU wait CPU-WAIT No display No display No display No display
generation”
Notes: 1. Not displayed when the PPC option is in use.

2. According to the device being debugged, there may be no output for the [Lost] or [CPU-
WAIT] type. In such a case, it is not possible to clarify whether the trace data was not
output in time or the CPU generated a wait state for the output trace data.

7.20.3 Memory Output Trace Function
This function is used to write the trace result to the specified memory range.
The following is the procedure for setting the memory output trace function.

(1) Setting the trace acquisition mode

o Display the[Trace] window.

e Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Acquisition] dialog box.

The trace acquisition condition is set in the [ Trace mode] page.
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fcquisition

Trace Mode

Trace tvpe

Trace Mode 1
{* Bealtime trace (" Mon realtime trace

Trace Mode 2
f* Trace continue (" Trace stop

AUD Mode
') f'“

AUD Trace Memaory Size

-}
|

ALD trace display range

Ilzer me mory area

Start Address |H'2000

End Addres=  |H3FFF

Trace Extend Mode
[ Trace data with PPG

(" 8UD trace  Ihternal trace O Uzer Memory trace

G

Cancel

Figure7.44 [Trace mode] Page

Rev. 2.00 Nov. 19, 2009 Page 252 of 294
REJ10J1766-0200 RENESAS




Section 7 Tutorial [SH-4A]

The following table shows the options.

Trace Acquisition Mode

Type Mode

Description

Continuous Realtime trace
trace occurs

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information will be lost.

Non realtime trace

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

Trace buffer Trace continue This function always overwrites the oldest trace information
full to acquire the latest trace information.
Trace stop When the trace buffer becomes full, the trace information is

no longer acquired. The user program is continuously
executed.

Note: Theitemsthat can be set in this window differ according to the product. For details on the
settings for each product, refer to the online help.

(2) Displaying the trace result

e Set the addresses that where the range of memory for the output of results of tracing starts and
endsin the [Start Address] and [End Address] edit boxes of [User Memory aread), respectively.

o Enter the addresses depending on your environment. Do not specify the range that the
program has been downloaded to, as the memory contents are overwritten by the trace output

result.

¢ Run the program as shown in the example in section 7.18.1, PC Break Function. The trace
results are displayed in the [ Trace] window after program execution is compl eted.

The following is an example of the trace display.
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Trace Window ]
% ] | FO B

PTR IP Master | Type BranchType | Bus R/W | Address Data | PPC3 | PPC4 | Instruction Source b
-000Z60 CPU#L DESTINATION 001020F4 MOV R15,R4

-000250 -D'0000129 CPUFD  BRANCH GENERAL 00002108 BF @H'20F4:8

-no0zse ¢PU0  DESTINATION 000020F4 g R1S, R4 ali] = twp[d -
-000257 -D'000012Z8 CPUFL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z23e CPU#L DESTINATION 001020F4 MOV R13,PR4

-000255 -D'0000127 CPUAD  BRANCE GENERAL 00002108 BF @H'Z074:8

-000254 cPUKD  DESTINATION 00002084 MOV R1S, R4 ali] = tmp[d -
-000253 -D'00001Z6 CPUFL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z2352 CPUEL DESTINATION 001020F4 MOV R15,R4

-000251 -D'000012Z5 CPUAD  BRANCH GENERAL 00002108 BF @H'Z074:8

-000250 CPUF0  DESTINATION 000020F4 | ed R15, R4 ali] = tmp[d -
-000249 -D'0000124 CPUL  BRANCE GENERAL 00102108 BF @H'1020F4:8

-000z48 CPU#1 DESTINATION 001020F4 MoV R15,R4

-000247 -D'0000123 CPUED  BRANCH GENERAL 00002 108 BF @H'Z0F4:8

-000246 CPU0  DESTINATION 00002074 Tevd R1S, R4 ali] = tup[9 -
-000245 -p'0000122 CPUEL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z244 CPU#L DESTINATION 001020F4 MOV R15,R4

-000243 -p'0000121 cPUED  BRANCH SUBROUTINE 00002112 RIS )

-000242 ¢PUF0  DESTINATION 00001048 MOV.L @R15,R2 p_sa>s0=al0];4
< >

Figure7.45 [Trace] Window (Example)

7.20.4  Useful Functions of the [Trace] Window
The trace window provides the following useful functions.

(1) Searchesfor the specified data.

(2) Extracts the specified data.

(3) Filters and displays again the specified data.

(4) Supplements the information from the branch destination address to the next branch source
address.

For the usage of those functions, refer to section 5.7, Viewing the Trace Information.

(5) Changes the trace settings during user program execution.

In some devices to be debugged, trace settings can be changed during user program execution.
For details on the specifications of each product, refer to the online help.]
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721 MMU Support
This function can be used when the supported MPU hasan MMU.
e TLB window

In the emulator, the contents of the TLB table can be easily displayed and edited by selecting
[CPU -> TLB] from the [View] menu. For details, refer to the online help.

e VP_MAPtrandation function

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

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

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

1. Create VP_MAPtablesfor trandating virtual addresses H'10000 to H'10fff to physical
addresses H'4000000 to H'4000fff and virtual addresses H'11000 to H'11fff to physical
addresses H'0 to H'fff.

>vs 10000 10fff 4000000 (RET)
>vs 11000 11fff 0 (RET)

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 00010fff 04000000
00011000 00011fff 00000000
DISABLE

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

trandated.)
>ve enabl e (RET)
>vd (RET)
<VADDR TOP> <VADDR END> <PADDR TOP>
00010000 00010f f f 04000000
00011000 00011fff 00000000
ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 7.46.

\\ H'O
H'10000 7 HEFF
H'10FFF /
H'11000 \\\
H'11FFF

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

Figure7.46 Address Trandation accordingto VP_MAP Tables
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How to trand ate addresses depends on the settings of the radio buttons of the [Memory area]
group in the [Configuration] dialog box. The following shows how to translate addressesin each
setting state.

e Whenthe Nor mal radio button is selected:
The VP_MAP table has a priority over the TLB. When the VP_MAP table is enabled and the
specified address is within the VP_MAP table settings, the emulator trandlates the address
according to the VP_MAP table. If the specified addressis outside the VP_MAP table settings
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emulator
trand ates the address according to the MMU state.

e WhenthePhysi cal radio button is selected:
The address is not trand ated.

e WhentheVi rtual radio buttonis selected:

The addressistrandated according to the TLB. If the specified addressis outside the TLB
table settings, a TLB error will occur.
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Table7.4 Address Trandation Tables

VP_MAP MMU
Within/
Radio Enabled/ Outside Enabled/ Within/Outside Table Used for
Button* Disabled the Range  Disabled the TLB Range Translation
Normal Enabled Within the Enabled Within the range Translated according to
range the VP_MAP table
Outside the range Translated according to
the VP_MAP table
Disabled  Within/outside the Translated according to
range the VP_MAP table
Outside the  Enabled Within the range Translated according to
range the TLB table
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Disabled  Within/ Enabled Within the range Translated according to
outside the the TLB table
range
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Virtual Enabled/  Within/ Enabled Within the range Translated according to
disabled outside the the TLB table
range
Outside the range TLB error
Disabled  Within the range Translated according to
the TLB table
Outside the range TLB error
Physical Enabled/  Within/ Enabled/  Within/outside the Not translated
disabled outside the  disabled range
range
Note: Specified by the [Memory area] group box in the [Configuration] dialog box.
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1.22

Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing.

Note: Thisfunction can be used only when the load module that has the EIf/Dwarf2-type
debugging information is loaded. Such load modules are supported in SHC/C++ compiler

(including OEM and bundle products) V6.0 or later.

Double-click the [Event] column in the sort function in the High-performance Embedded

Workshop for CPUO and set an Event point.

26
27
28
24
an
31 (00102034
a2 (00102084
a2 (00102044
a4 (0010204E
ab (00102056
36 (0010206C
ar
a8
a4
41

gorn2ozc

long t:

int i, J. k., gap:

gap = h;
whilel gap > 0 31

for(

oorn2ov4
oorozots

void Sample:isort{long #a)

for{ k=0: k{gap: k++i{

izk+zap:

farli=i-gap: J»=k; j=i-gzapli
iflalilrali+zap]lif

<10z i=itzap I

t = alil:
alil = ali+zap]l:
alitzap] = t;

a1 elze

42
43 }
44 }

45 ]
46 (00102086 zap
47
48
49
50
g1

= zap/2;
NO102094 h
N010209E

breal:

woid Sample::change!long #a)

Figure7.47 [Editor] Window (Hardware Break Setting)
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e Set the same program counter and stack pointer values (CPUO: PC = H’ 00000800 and R15 =
H’ 00010000, CPU1: PC = H’ 00100800 and R15 = H’00110000) as were set in section 7.9,
Setting Registers (again, use the [Register] windows in the High-performance Embedded
Workshops for CPUO and CPU1). After that, click on the [Go] buttonsin the High-
performance Embedded Workshops for CPUO and CPU1.

o If program execution isfailed, reset the device and execute again the procedures above.

o After the break in program execution, select [Stack Trace] from the [Code] submenu of the
[View] menu to open the [Stack Trace] window.

Stack Trace

Eind | Name Value

QO00Z05A
Qoo01096
PowerCN Reset PCI) aoooog3a
PowerCN Reset PCI) ooooog3a

Sarople: tsort (long *) {
i
i
i
PowerCN Reset PCI) { 00000238
§
i
i
i

maini)

PowerCN Reset FPCI) Qooooa3s
PowerON Reset PC() aoooog3s
PowerON Reset PC() aoooog3a
PowerON Reset PC() aoooog3a

F
F
F
F
F
F
F
F
F

Figure7.48 [Stack Trace] Window

Figure 7.48 shows that the position of the program counter is currently at the selected line of the
sort () function, and that the sort () functioniscalled fromthemain () function.

To remove the hardware break, double-click the [Event] column in the sort function again.

Note: For details on this function, refer to the online help.
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7.23  Performance Measurement Function
The emulator has performance measurement functions.

¢ Performance measurement function

This function applies a counter in the MPU to measure the number of times various events
have occurred and cycle count. A start and end condition for counting can be set.

Various items that can be measured differ according to the supported MPU.

7.23.1 Performance M easurement Function

The following is an example of the use of a counter in the MPU to measure the number of times
various events have occurred and cycle count.

(1) Setting method

Select [Performance Analysis] from the [ Performance] submenu of the [View] menu of the High-
performance Embedded Workshop for CPUO.

When the [ Select Performance Analysis Type] dialog box will open, click the [OK] button.

belect Performance Analysis Type

Performance Analyziz: Performance Analvziz

Cancel

Figure7.49 [Select Performance Analysis Type] Dialog Box
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e The[Performance Analysis] window will be displayed.

e Place the mouse cursor anywhere within this window, click the right-hand mouse button, and
then select [Set] from the popup menu. The [Performance Analysis| dialog box will open.
The events to be measured and measuring conditions can be set in this dialog box.

Note: Theitemsthat can be displayed in this dialog box differ according to the product. For
details on the settings for each product, refer to the online help.

After the conditions have been set, clicking the [OK] button and executing the user program will
display the result of measurement in the [Performance Analysis] window.

Performance Analysis

- I:
Channel Condition Result
Chl(cPU#0) ... DISAELE - oooooooo
Che (CPU#0) ... DISAELE - oooooooo
Ch3 (CPU#0) ... DISAELE - oooooooo
Chd (CPU#H0) ... DISAELE - oaoooooo

Figure7.50 [Performance Analysis] Window

Note: Theitemsthat can be displayed in this window differ according to the product. For details
on the settings for each product, refer to the online help.
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7.24  Download Function to the Flash Memory Area

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

Notes: 1. The write and erase modules must be prepared by the user.
2. Thisfunction is not available depending on the MCU. For such an MCU, the [Loading
flash memory] page shown in figure 7.51 will not be displayed.

o Interface with write and erase modules and emulator firmware

The write and erase modules must be branched from the emulator firmware. To branch from

the emulator firmware to the write and erase modules, or to return from the write and erase

module to the emulator firmware, the following conditions must be observed:

— Describe al the write and erase modules with the assembly language.

— Save and return all the general register values and control register values before and after
calling the write or erase module.

— Return the write or erase module to the calling source after processing.

— Thewrite and erase module must be a Motorola-typefile.
The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.
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Table7.5 Modulelnterface

Module Name Argument Return Value

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

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

R6(L): Write data

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

Note: The (L) means the longword size.

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

Rev. 2.00 Nov. 19, 2009 Page 264 of 294
REJ10J1766-0200 RENESAS



Section 7 Tutorial [SH-4A]

¢ Flash memory download method
For downloading to the flash memory, set the items on the [Loading flash memory] page in the
[Configuration] dialog box, which is opened from [System...], then [Emulator] from the
[Setup] menu.

Configuration

General ] Common Setting  Loading flash memory

Loading flash memory " Dizable (» Enablel

Erazine flazh memory » Dizable " Enable

Eile name | Browze..

Buz width of flash memary |32-I:uit buz width ﬂ

Flazh memory erazing time | minute
Entry point

All erazing module address |

Wiriting module address ||_|'|:|

fccess gize |1 ﬂ

| Q. | Cancel |

Figure7.51 [Loading flash memory] Page
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Table 7.6 shows the options for the [L oading flash memory] page.

Table 7.6 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

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

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is programmed.

When Enable is selected, the erase module is called before calling the
write module.

Enable: Erase the flash memory

Disable: Not erase the flash memory

[File name] edit box

Sets the file name of the S-type load module including the write and
erase modules. The file that has been set is loaded to the RAM area
before loading to the flash memory.

A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

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

[Entry point] group box

Sets the calling destination address or access size of the write and
erase modules.

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

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

[Access size] combo box: Selects the access size of the RAM area
where the write/erase module is loaded.

Note: Although the values that can be set are D'1 to D'65535, the TIMEOUT period may be
extended according to the set value. Therefore, it is recommended to input the minimum
value by considering the erasing time of the flash memory in use.
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¢ Noteson using the flash memory download function

The following are notes on downloading to the flash memory.
— When the flash memory download is enabled, downloading to areas other than the flash

memory areais disabled.

— Downloading is only enabled to the flash memory area. Perform memory write or PC

break only to the RAM area.

— When the flash memory eraseis enabled, the [Stop] button cannot stop erasing.
— Theareafor the write and erase modules must be set in an MM U-disabled space.

e Anexample of downloading to the flash memory

The following is an example of downloading to the flash memory manufactured by Intel
Corporation (type humber: G28F640J5-150). A sampleis provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring

to this sample.

Table 7.7 Board Specifications

Item

Contents

SDRAM address

H'0C000000 to H'OFFFFFFF

Flash memory address

H'00000000 to H'01FFFFFF

Bus width of flash memory 32 bits

Operating CPU internal frequency 167 MHz

environment Bus frequency 55.7 MHz
CPU internal module frequency  27.84 MHz
Endian Big endian

RENESAS
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Flash memory
(32 Mbytes)

FIA bus buffer

SHxxxx

A2-A24

A0-A22

A A

| I |

CSso

CEO
CE1,2 —— GND
OE

FPGA

Cs2

FIA bus buffer

A A

RD

WE

DO-D7

D8-D15[—

DO-D7 <L.

D8-D15|—

poo7 |22 @

D8-D15 |[—

D0-D7 2231

D8-D15|—

FD bus buffer

WEO

| DO-D31

Figure7.52 Flash Memory Wiring

Table 7.8 Sample Program Specifications

Item

Contents

RAM area to be used

H'0C001000 to H'0OC0015BF

Write module start address

H'0C001100

Erase module start address

H'0C001000

e Sincethe SDRAM is used, the bus controller must be set.
e Set the options on the [Loading flash memory] page in the [Configuration] dialog box as

follows:
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Configuration

General | Gommon Setting  Loading flash memary

Loading flash memary "~ Dizable {+ Enahle
Erazing flazh memory " Dizahle f+ Enable
Eile name |C¥Program Files¥Renesas¥Her  Browse.
Buz width of flash memary |32—I:|it bz width ﬂ
Flazh memory erazing time o3 minute
Entry point
&ll eraging module address ||.|'|:|.3|:||:|1 Qoo
Wiiting module addrezs [HDz001100
fcocess gize |'| ﬂ

| (] 8 | Cancel |

Figure 7.53 [Loading flash memory] Page

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

2. When [Erasing flash memory] is selected, it takes about one minute to erase the flash
memory (in this example).

e Sdlect the object for downloading to the flash memory area.
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Section 8 Maintenance and Guarantee

This section describes maintenance, guarantee, repair provisions, and how to request for repair of
the emulator.

8.1 User Registration

When you purchase our product, be sure to register as a user. For user registration, refer to the
section of ‘User Registration’ (p. iii) of this user's manual.

8.2 Maintenance

(1) If dust or dirt collects on any equipment of this product, wipe the board dry with a soft cloth.
Do not use thinner or other solvents because these chemicals can cause the equipment's surface
coating to separate.

(2) When you do not use this product for along period, for safety purposes, disconnect the power
cable from the power supply.

8.3 Guarantee

If your product becomes faulty within one year after its purchase while being used under good
conditions by observing ‘IMPORTANT INFORMATION’ described in this user's manual, we will
repair or replace your faulty product free of charge. Note, however, that if your product'sfault is
raised by any one of the following causes, we will repair it or replace it with new one with extra-
charge:

e Misuse, abuse, or use under extraordinary conditions

e Unauthorized repair, remodeling, maintenance, and so on
¢ Inadeguate user's system or misuse of it

o Fires, earthquakes, and other unexpected disasters

In the above cases, contact your local distributor. If your product is being leased, consult the
|leasing company or the owner.
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8.4 Repair Provisions

(1) Repair with Extra-Charge
The products elapsed more than one year after purchase can be repaired with extra-charge.

(2) Replacement with Extra-Charge

If your product's fault fallsin any of the following categories, the fault will be corrected by
replacing the entire product instead of repair, or you will be advised to purchase new one,
depending on the severity of the fault.

Faulty or broken mechanical parts

Flaw, separation, or rust in coated or plated parts

Flaw or cracksin plastic parts

Faults or breakage caused by improper use or unauthorized repair or modification

Heavily damaged electric circuits due to overvoltage, overcurrent or shorting of power supply
Cracksin the printed circuit board or burnt-down patterns

Wide range of faults that makes replacement less expensive than repair

Unlocatable or unidentified faults

(3) Expiration of the Repair Period
When aperiod of one year elapses after the model was dropped from production, repairing
products of the model may become impossible.

(4) Transportation Fees at Sending Y our Product for Repair
Send your product to us for repair at your expense.
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8.5 How to Make a Request for Repair
If your product is found faulty, follow the procedure below to send your product for repair.

Fill in the Repair Request Sheet included with this product, then send it along with this product for
repair to your local distributor. Make sure that information in the Repair Request Sheet is written
in as much detail as possible to facilitate repair.

A CAUTION

Note on Transporting the Product:

When sending your product for repair, use the packing
box and cushion material supplied with this product when
delivered to you and specify handling caution for it to be
handled as precision equipment. If packing of your product is
not complete, it may be damaged during transportation. When
you pack your product in a bag, make sure to use conductive
polyvinyl supplied with this product (usually a blue bag).
When you use other bags, they may cause a trouble on your
product because of static electricity.
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Appendix A Troubleshooting

| have a text file open in the editor but syntactic color-coding is not being displayed.

Ensure that you have named the file (i.e. saved it) and that the “ Syntax coloring” check box is
set on the “Editor” tab of the “Options’ dialog box, which islaunched via [Setup ->
Options...]. The High-performance Embedded Workshop looks up the filename extension to
determine the group to which the file belongs and decides whether or not coloring should be
applied to thefile. To view the currently defined filename extensions and file groups, select
[Project -> File Extensions...] to launch the “File Extensions’ dialog box. To view the
coloring information, select [Setup -> Format] to display the “ Color” tab of the “Format”
dialog box.

| want to change the settings of a tool but the [Tools->Administration...] menu option is not
selectable.

[Tools->Administration...] is not selectable while aworkspace is open. To open the “Tool
Administration” dialog box, close the current workspace.

| opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. | changed the settings of the workspace and saved it. My
colleague saved the workspace after me. | opened the workspace again and found that the
settings of the workspace differed from those | had made.

The last settings to be saved are effective. While a workspace is open in the High-performance
Embedded Workshop, updating of the workspace is within the memory. The settings are not
saved in afile unless the user intentionally saves the workspace.

In addition to above, refer to FAQs on the emulator and High-performance Embedded Workshop
on the Renesas web site (www.renesas.com).
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Table B.1 shows GUI menus.

TableB.1 GUI Menus

Appendix B Menus

Toolbar
Menu Option Shortcut  Button Remarks
View Disassembly Ctrl + D Opens the [Disassembly]
window.
Command Line Ctrl + L . Opens the [Command Line]
;
window.
TCL toolkit Shift + @ Opens the [Console] window.
Ctrl + L ﬁ
Workspace Alt + K Opens the [Workspace] window.
Output Alt+U Opens the [Output] window.
Difference Opens the [Difference] window.
CPU Registers Ctrl+R Opens the [Register] window.
Memory... Ctrl + M Opens the [Memory] window.
10 Ctrl +1 Opens the [10] window.
Status Ctrl+ U Opens the [Status] window.
Cache Shift + El Opens the [Cache] window.
Ctrl+C
TLB Shift + ﬁ Opens the [TLB] window.
Ctrl + X
E())/Im Labels i?rft:A Opens the [Labels] window.
Watch Ctrl + W Opens the [Watch] window.
Locals Shift + Opens the [Locals] window.
S s w
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TableB.1 GUI Menus(cont)

Toolbar
Menu Option Shortcut  Button Remarks
View Code Eventpoints Ctrl+ E Opens the [Event] window.
(cont)
Trace Ctrl+ T Opens the [Trace] window.
Stack Trace Ctrl + K Opens the [Stack Trace] window.
Gra- Image... Shift + E Opens the [Image] window.
phic Ctrl + G
Waveform... Shift + Opens the [Waveform] window.
Ctrl+V
Per- Performance Shift + =] Opens the [Performance Analysis]
form-  Analysis Ctrl+P window.
ance
Setup Radix Hexadecimal Uses a hexadecimal for displaying
= a radix in which the numerical
values will be displayed and
entered by default.
Decimal Uses a decimal for displaying a
= radix in which the numerical values
will be displayed and entered by
default.

Octal Uses an octal for displaying a radix
in which the numerical values will
be displayed and entered by
default.

Binary Uses a binary for displaying a

= radix in which the numerical values
will be displayed and entered by
default.
Emu-  System... @ Opens the [Configuration] dialog
lator box allowing the user to modify the
debugging platform settings.
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TableB.1 GUI Menus(cont)

Menu Option Shortcut

Toolbar

Button

Remarks

Debug 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.

Reset CPU

'
—*

Resets the target hardware and
sets the PC to the reset vector
address.

Go F5

Starts executing the user program
at the current PC.

Reset Go Shift + F5

' !
] —

Resets the target microcomputer
and executes the user program
from the reset vector address.

Go To Cursor

'
=

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

FC

Sets the PC to the address at the
row of the text cursor.

Run...

Launches the [Run Program]
dialog box allowing the user to
enter the PC or PC breakpoint
during executing the user
program.

Step In F11

%

Executes a block of user program
before breaking.

Step Over F10

<)

Executes a block of user program
before breaking. If a subroutine
call is reached, then the
subroutine will not be entered.

Step Out Shift +

F11

Executes the user program to
reach the end of the current
function.

Step...

Launches the [Step Program]
dialog box allowing the user to
modify the settings for stepping.

RENESAS
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TableB.1 GUI Menus(cont)
Toolbar
Menu Option Shortcut  Button Remarks
Debug Step  Auto Steps only one source line when
(cont) Mode the [Source] window is active.
When the [Disassembly] window
is active, stepping is executed in a
unit of assembly instructions.
Assembly Executes stepping in a unit of
assembly instructions.
Source Steps only one source line.
Halt Program Esc Stops the execution of the user
program.
Connect = ] Connects the debugging platform.
—
Initialize Disconnects the debugging
platform and connects it again.
Disconnect F| Disconnects the debugging
platform.
Download Modules Downloads the object program.
Unload Modules Unloads the object program.
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Appendix C Command-Line Functions

The emulator supports the commands that can be used in the command-line window.

For details, refer to the online help.
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Appendix D Notes

1. Note on Moving Source File Position after Creating Load Module
When the source file is moved after creating the load module, the [Open] dialog box may be
displayed to specify the source file during the debugging of the created load module. Select
the corresponding source file and click the [Open] button.

2. Source-Level Execution
— Sourcefile
Do not display source files that do not correspond to the load module in the program
window. For afile having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.

Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. Inafor statement or awhile statement, executing a single step does not move
execution to the next line. To move to the next line, execute two steps.

3. Operation During Accessing Files
Do not perform other operations during downloading the load module, operating [Verify
Memory] or [Save Memory] in the [Memory] window, or saving in the [ Trace] window
because thiswill not allow correct file accessing to be performed.

4. Watch
— Local variables at optimization

Depending on the generated object code, local variablesin a C source file that is compiled
with the optimization option enabled will not be displayed correctly. Check the generated
object code by displaying the [ Disassembly] window.

If the allocation area of the specified local variable does not exist, displays as follows.

Example: The variable nameis asc.

asc = ? - target error 2010 (XxxX)
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— Variable name specification
When a name other than a variable name, such as a symbol name or function name, is

specified, no data is displayed.
Example: The function name is main.
main =

5. Line Assembly
— Input radix
Regardless of the Radix setting, the default for line assembly input is decimal. Specify H’
or Ox astheradix for a hexadecimal input.

6. Command Line Interface
— Batch file
To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the sleep time length which differs according to the operating

environment.
Example: To display “Not currently available” during memory_fill
execution:
sleep d’ 3000

memory_fill O ffff O

— File specification by commands

The current directory may be altered by file specificationsin commands. Itis
recommended to use absolute paths are recommended to be used to specify thefilesin a

command file so that the current directory alteration is not affected.

Example: FILE_LOAD C:\Hew3\Tools\Renesas\DebugComp\Platform
\E10A-USBM\Tutorial\Tutorial\Debug_SHxxxx_E10A-USBM _

SY STEM\tutorial .abs

7. Memory Save During User Program Execution
Do not execute memory save or verifying during user program execution.
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8. Load of Motorola S-type Files

This HEW does not support Motorola S-type files with only the CR code (H'0OD) at the end of
each record. Load Motorola S-type files with the CR and LF codes (H'ODOA) at the end of
each record.

9. Note on [Register] Window Operation During Program Execution

The register value cannot be changed in the [Register] window during program execution.
Even if the changed valueis displayed, the register contents are not changed actually.

10. Break Functions

— When the PC breakpoint is set in the internal flash memory area, the program is written to
the internal flash memory each time the user program is executed. At thistime, note that
the number of rewritable times will be decreased.

— BREAKPOINT cancellation
When the contents of the BREAKPOINT address is modified during user program
execution, the following message is displayed when the user program stops.

BREAKPOINT ISDELETED A=XXXXXXXX

If the above message is displayed, cancel all BREAKPOINT settings with the [Delete All]
or [Disable] button in the [Eventpoint] window.

11. Number of BREAKPOINT and [Stop At] Settingsin the [Run...] Menu
The maximum number of BREAKPOINTSs and [Stop At] settings allowed in the [Run...] menu
is 255. Therefore, when 255 BREAKPOINTSs are set, specification by [Stop At] in the [Run...]
menu becomesinvalid. Usethe BREAKPOINTs and [Stop At] in the [Run...] menu with 255
or lesstotal settings.

12. Note on RUN-TIME Display

The execution time of the user program displayed in the [ Status] window is not a correct value
since the timer in the host computer has been used.

13. Note on Displaying Timeout error
If Timeout error isdisplayed, the emulator cannot communicate with the target
microcomputer. Turn off the user system and connect the USB connector of the emulator
again by using the HEW.

14. Note on Using the [Run Program] Dialog Box
When [Run...] is selected from the [Debug] menu to specify the stop address, thereisthe
following note:
— When the breakpoint that has been set as Disable is specified as the stop address, note that
the breakpoint becomes Enable when the user program stops.
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15. Memory Access during User Program Execution

When amemory is accessed from the memory window, etc. during user program execution,
the user program is resumed after it has stopped in the emulator to access the memory.
Therefore, realtime emulation cannot be performed.

The stopping time of the user program is as follows:
Environment:
Host computer: 3 GHz (Pentium® 4)

SH7265R: System clock frequency 66.6 MHz
JTAG clock: 2.5 MHz

When a one-byte memory is read from the command-line window, the stopping time will be
about 70 ms.

16. BREAKPOINT Setting for SLEEP Instruction
When abreak is set for the SLEEP instruction, use the Break Condition not the BREAKPOINT.

17. Note on Session Save in the [Configuration] Dialog Box

The following settings are not saved as a session:

— JTAG clock in the [General] page

— Loading flash memory in the [Loading flash memory] page
18. Scrolling Window During User Program Execution

Do not scroll the [Memory] and [Disassembly] windows by dragging the scroll box during user
program execution. This generates many memory reads causing the user program to stop
execution until the memory reads have been completed.

19. Memory Test Function

This product does not support the memory test function, which is used by selecting [Test...]
from the [Memory] menu.

20. Memory Access during Flash Memory Programming

During flash memory programming (e.g., user program execution), operation for memory
accessing such as opening the [Memory] window is not allowed. Values displayed here are
dummy. Access the memory again after flash memory programming has been completed.

21. Sleep States for the PC While the Emulator isin Use

Do not place the PC in slegp or hibernation states while the emulator isin use. Once the PC has
entered those states, the emulator is unusable. If the PC does enter the sleep or hibernation
state while the emulator isin use, reconnect the emulator after the PC has recovered from the
given state.
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22. Manual Navigator
Follow the procedure below to execute his program under Windows Vista® .

Work-around:
(1) Loginwith administrative rights.
(2) Open the properties window for file man_navi.exe in the Manuals folder under the
installation folder for the High-performance Embedded Workshop.
(3) Onthe[Compatibility] tabbed page, check the [Run this program as an administrator]
box.
Note: The manual navigator is not for use with 64-bit versions of Windows Vista®.
23. Points for caution when installing provided software products under Windows Vista®

If ahost machine running Windows Vista® (on which software products for the Renesas
emulator have been installed) is not connectable to the emulator viathe USB driver for the
following reason, manual installation of the USB driver included with the provided software
products will enable correct operation.

Cause:

When the emulator is connected to the host machine and the [Properties] dialog box for the
USB driver is displayed from the device manager, the message below is displayed under
[Device state].

"Windows cannot start this hardware device because its configuration information (in the
registry) isincomplete or damaged. (Code 19) Click 'Check for solutions' to send data about
this device to Microsoft and to seeif there is a solution available”.

The procedure for manually installing the USB driver is given below.

(1) Double click on <name of drive containing the CD-R with the provided software products>:
\drivers\Renesas E_Series USB\dpinst.exe, and execute dpinst.exe.

(2) The[User Account Control] dialog box is displayed. Even though the message "An
unidentified program wants access to your computer. Don't run the program unless you know
where it'sfrom or you've used it before." is displayed, click on the [Allow] button.

Note: Thefile dpinst.exeisthe driver package installation utility provided by Microsoft
Corp.

(3) The[Device Driver Installation Wizard] is displayed so click on the [Next] button.

(4) The[Windows Security] dialog box with the message "Would you like to install this device
software? "is displayed: click on the [Install] button.

(5) Select the [Finish] button of the [Device Driver Installation Wizard].
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24. Notes on Using the Parallel Mode

When using the parallel mode in synchronized debugging, do not display or perform
operations in awindow for a CPU which is not connected to the emulator yet.
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Appendix E Diagnostic Test Procedure

For the diagnostic test procedure using the emulator test program, refer to the test program manual
for the emulator (file name: eMULTI_E10A-USBTM.pdf) on the CD-R (E10A-USB Emulator for
Multi-core Microcomputers).
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Appendix F Repair Request Sheet

Thank you for purchasing the E10A-USB emulator (HS0005KCU04).

In the event of amalfunction, fill in the repair request sheet on the following pages and send it to
your distributor.
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Repair Request Sheet
To Distributor
Y our company name:

Person in charge:

Tel.:
Item Symptom
1. Date and time when the Month/Day/Year {at system initiation, in system
malfunction occurred operation}

*Circle either of items in the braces { }.

2. Frequency of generation of the () times in () {day(s), week(s), or month(s)}

malfunction *Enter the appropriate numbers in the parentheses ()

and circle one of the three items in the braces { }.

3. System configuration when the System configuration of the emulator:
malfunction occurred o E10A-USB emulator (HS0005KCUO4):
Serial No.:
Revision:

The above items are written on the label for product
management at the bottom of the emulator unit; the
serial no. is the five-digit number and the revision is
the string of letters following the number.

e Provided CD-R (HSO005KCU04SR):
Version: V.

Shown as ‘V.x.xx Release xx’ on the CD-R (x:
numeral).

e Host computer in use:
Manufacturer:
Type number:

OS: (Windows® 2000, Windows® XP, or Windows
Vista®)
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Item Symptom
4. Settings when the malfunction (1) MCU: Type number:
occurred

(2) Operating frequency: MHz

5. Failure phenomenon

6. Error in debugging

7. Error in the diagnostic program

8. The High-performance Embedded Content of the error message
Workshop does not link-up with the
emulator.

For errors other than the above, fill in the box below.
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