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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.







IMPORTANT INFORMATION
READ FIRST

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

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

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

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

e Emulator
e User system interface cable

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

Purpose of the Emulator Product:

This emulator product is a software and hardware development tool for systems employing the
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 use includes, but is not limited to, use in 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 partially, the specifications,
design, user's manual, and other documentation at any time without notice.

Target User of the Emulator Product:

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

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

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. This warranty extends only
to you, the original Purchaser. It is not transferable to anyone who
subsequently purchases the emulator product from you. Renesas is not
liable for any claim made by a third party or made by you for a third

party.
DISCLAIMER

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

THIS EMULATOR PRODUCT IS SOLD "AS IS ", AND YOU
MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE EMULATOR PRODUCT.
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State Law:

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

The Warranty is Void in the Following Cases:

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 this user's manual, all or part, may be reproduced or duplicated in any form,
in hard-copy or machine-readable form, by any means available without 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 examples described herein.

2. No license is granted 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 this user's manual before using this emulator product.

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

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

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

| CAUTION |

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

NOTE emphasizes essential information.
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A\ WARNING

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

1. 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.
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Introduction

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

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

An integrated text editor with user customizable syntax coloring to improve code readability.
A configurable environment to run your own tools.
An integrated debugger which allows you to build and debug in the same application.

Version control support.

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 a way 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 left to the respective manuals.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
Visual SourceSafe is a trademark of Microsoft Corporation.
IBM is a registered trademark of International Business Machines Corporation.

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

Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

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

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

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

(The “how to” symbol) )
do something.
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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 is included with this product, fill it in and send the
same contents to the following address by an email. Your 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

Section 1 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. Its aim is to provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform on which the application is
running.

The E10A-USB Multi 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 USB cable (1.5 m)
cable (1.5 m
the USB connector User system interface cable

/ (38 pins or 14 pins)

Multi-core microcomputer
Connected to E10A-USB Multi emulator
the USB connector

High-performance
Embedded Worksho

User system

Figure 1.1 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 Workshop on the Microsoft® Windows” 2000, or
Microsoft” Windows® XP operating system enables user program debugging using a pointing
device such as a mouse. The High-performance Embedded Workshop enables high-speed
downloading of load module files.

Various debugging functions

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

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, a laptop computer can be used as a host computer, creating a
debugging environment in any place.

AUD trace function*

The AUD trace function enables realtime trace.

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

with the product.
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1.1 Warnings

CAUTION

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

1. Check all components against the component list after unpacking the emulator.

2. Never place heavy objects on the casing.

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

4. 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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1.2 Environmental Conditions

CAUTION

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

Table 1.1 Environmental Conditions

Item Specifications

Temperature Operating: +10°C to +35°C
Storage: —10°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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Table 1.2 lists the acceptable operating environments.

Table 1.2 Operating Environments

Item

Description

Host computer

Built-in Pentium® IIl or higher-performance CPU (1 GHz or higher
recommended); IBM PC or compatible machine with USB 1.1/2.0 (Full-
Speed).

Operating system

Windows® 2000 or Windows® XP

Minimum memory
capacity

128 Mbytes or more (512 Mbytes 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 or
Windows® XP.

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.

1.3 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 all 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

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.

2.1 Overview
Table 2.1 gives a functional overview of the emulator.

For details on the functions of each product, refer to the online help.
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Table 2.1 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 functions.(Execution at the same
time with synchronizing CPUO and CPU1.)

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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Table 2.1 Emulator Functions (cont)

No. Item

Function

5 Performance
measurement function

Uses a counter in the device to measure the number of
cycles that passes during point-to-point execution.

6 Memory access functions

Downloading to RAM
Downloading to flash memory
Single-line assembly

Reverse assembly (disassembly)
Reading of memory

Writing to memory

Automatic updating of a display of selected variables during
user program execution

Fill

Search

Move

Copy

Monitor (physical address)

7 General/control register
access function

Reads or writes the general/control registers.

8 Internal 1/O register
access function

Reads or writes the internal I/O registers.*

9 Source-level debugging
function

Various source-level debugging functions.

10 Command line function

Supports command input.

Batch processing is enabled when a file is created by
arranging commands in input order.

11 Help function

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 5, I/O File Format, in the High-performance Embedded Workshop V.4.00

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-USBM\xxxx\IOFiles

The specific functions of the emulator are described in the next section.
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2.2 Trace Functions

The emulator has two trace functions.

2.2.1 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 a trace differs according to
the product. For the number that can be specified for each product, refer to the online
help.

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

3. The internal 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

This is the large-capacity trace function that is enabled when the AUD pins are connected to the

emulator. If an event occurs to acquire a trace, 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 a trace is 32,767.

(1) Trace acquisition event

The following events can be acquired by the AUD trace function.

(a) Branch generation information

The branch source and branch destination addresses are acquired.

(b) 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 A or B. The read, write, or read/write cycle
can be selected as the bus cycle for trace acquisition.

This function is called the window trace function.
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(c) 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.

Note: The types of events acquired by a trace 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 a trace.

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

Table 2.2 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.

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

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

Type: Displays the type of trace acquisition information.

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

Data: Displays the data acquired in the trace. For information without data, displays
kckokkokk ok

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.

Table 2.3 [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 cycles that 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, this item 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 2.4 [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- MEMORY No display Read/write Memory access Memory
range access address access data”
trace
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.

223

Memory Output Function of Trace Data

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

Note:

224

Useful Functions of the [Trace] Window

The trace window provides the following useful functions.

(1) Searches for the specified data.
(2) Extracts the specified data.

(3) Filters and displays again the specified data.

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

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

address.

For the usage of those functions, refer to section 5.6, Viewing the Trace Information.

Rev. 1.00 Nov. 26, 2007 Page 14 of 230
REJ10J1766-0100

RENESAS



Section 2 Emulator Functions

(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.

23 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 address is 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 5.2, 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. This function cannot be set at a place other than RAM or internal flash memory area
since a memory 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 Measurement Function

The emulator has a following performance measurement function.

2.4.1 Function for Measuring the Number of Cycles from 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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This function is hereafter called the performance measurement function or PA1.

Note: Items to be measured differ according to the product and some products do not support
this function. For details on the specifications of each product, refer to the online help.

2.5 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 be read. Since there is
no cache in the emulator, read cycles are always generated. If the memory is
written in the [Memory] window, read cycles in 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 Module] 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 a file.

(4) Memory data downloading function

The memory contents saved in a file can be downloaded. Select [Load] from the popup menu in
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 devices to 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 Cache table display and edit (only for devices incorporating caches)
e TLB table display 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 is then resumed. Therefore,
realtime emulation cannot be performed.

The stopping time of the user program is as follows:
Environment:
Host computer: 3 GHz (Pentium® 4)
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 8 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 MMU, 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:
e At memory write: Writes through the cache, then writes to the memory or uses the
OCBWSB instruction.
e At memory read: Does not change the cache write mode that has been set.
e 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:
e At memory write: Writes to the cache, then issues an external single write. The
LRU is not updated.
e 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 functions in the sequence
of calls that 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 6.20, 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 break, it is possible to specify the mode whether or not the interrupt processing is
executed.

2.8 Online Help

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

3.1 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 |

Figure 3.1 Emulator Preparation Flow Chart
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3.2 Emulator Hardware Configuration

As shown 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 via USB 1.1, and also to the USB
port conforming to USB 2.0.

USE cakle

EA10A-USE Multi emulator

User interface cable

Figure 3.2 Emulator Hardware Configuration (when the 38-pin Type Cable is Used)
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The names of each section of the emulator are explained next.

Emulator Top View:

(g) (a) (c) (d) (h)

e

€104 Mustei—

(b) (e) (f)

Figure 3.3 Emulator Top View

(a) E10A-USB Multi 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 is lit, the EI0A-USB
Multi control software is in operation.

(c) RUNLED: Marked ‘1°. When this LED is lit, the user program is in operation.

(d) ACTLED Marked ‘2’. When this LED is lit, the EIOA-USB Multi is connecting

to the micro computer.
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(e) Core switch LED Marked ‘3’. When this LED is lit, the EI0A-USB Multi switches the
micro computer to be controled.

(f) UVCC LED Marked ‘4’. When this LED is lit, the EI0A-USB Multi 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 cable
is provided at the side of this mark.

Note: Even if the LED is not lit, the USB is not disconnected or malfunctioned.

Emulator Host-side View:

(a)

Figure 3.4 Emulator Host-side View

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

(a)

Figure 3.5 Emulator User-side View

(a) User-side connector: A user system interface cable is connected.
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Emulator Bottom View:

O Y O

MODEL : HS0005KCUO4H )
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

Figure 3.6 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

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

Table 3.1 Contents of the CD-R Directories

Directory Name Contents Description

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

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

Help Online help for the E10A-USB  An online help file. This is copied to the hard
Multi emulator disk as part of the installation process.

Manuals E10A-USB Multi emulator E10A-USB Multi emulator user’'s manuals.
manuals They are provided as PDF files.

34 Installing Emulator’s Software

Follow the cues given by the installation manager to install the software.

The two of separated High-performance Embedded Workshop for the CPUO and CPU1 will be needed to
install.

(1) Install the High-performance Embedded Workshop for the CPUO. Activate the
HewInstMan.exe from the CD-R root directory, start up the installation manager and select the
[Install the HEW to another directory], select the [change] button from the installation
destination and name the folder name. Perform the Install following the Installation manager.

(2) Install the High-performance Embedded Workshop for the CPU1. Activate the
HewInstMan.exe from the CD-R root directory, start up the installation manager and select the
[Install the HEW to another directory], select the [change] button from the installation
destination and name the folder name. Perform the Install following the Installation manager.

Note: When a driver is installed in Windows® XP, a warning message on the Windows® logo

test may be displayed, but it is not a problem. Select [Continue Anyway] to proceed with
driver installation.
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3.5 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 [Add New Hardware Wizard] is displayed, select the [Search for the best driver
for your device. (Recommended)] radio button and then the [Specify a location] check
box to select the path to be searched for drivers. The location must be specified as
<Drive>:\DRIVERS. (<Drive> is the CD drive letter.)

2. Be sure to 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 via the 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 Multi emulator

USB cable (1.5 m)

Figure 3.7 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

Figure 3.8 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.

Table 3.2 Recommended H-UDI Port Connector

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

DX10GM-36SE

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 lines to the H-UDI port connector.

2. The H-UDI is an 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

H-UDI Port Connector

Figure 3.9 Connecting the User System Interface Cable to the User System
when the 38-pin Type Connector is Used

User system interface cable

Pin 1 A | User systeni H-UDI port connector

Figure 3.10 Connecting the User System Interface Cable to the User System
when the 14-pin Type Connector is Used
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Note that the pin number assignments of the connector
differ from those of the connector manufacturer.

CAUTION

Notes:

1.

Connection of the signals differs depending on the package. For details, refer to the
MPU’s pin assignments.

The range of communication that the emulator operates at is different depending on
the MPU used.

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

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).
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H-UDI SHxxxX

port

] TDI
TDO H-UDI

JTAG IC IC .

port

[ _TDI| _ITDO TDI| | TDQ
TAP TAP

.. IC

TDI TDO
TAP

Boundary scan loop

User system

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

Figure 3.11 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 is difficult 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 Multi emulator ) : User system
Signal Signal

Logic

Logic / \
os [ussl A A
Ic—lomtputer I D / \ / \ I_
(AN 7 L]
Signal ground Signal ground

Power
supply

/

Frame ground

Figure 3.12 Connecting System Ground
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3.8 Interface Circuits in the Emulator

Figures 3.13 and 3.14 show interface circuits in the emulator. Use them as a reference 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

3.3V

H-UDI port connector

uvcc

74LVC2T45
—| VccB VecA

BDA

22Q

10 kQ

TCK

74LVC2T45

r—| VccB VecA

W

22Q

BDA

74LVC2T45

P—| VccA VeeB

W

22Q

A

10 kQ
10 kQ

TRST

A<]B

74LVC2T45

—| VccA VeeB

AQB

Wy

22Q

10 kQ

TDO

ASEBRKAK

74LVC2G125
Vce

AY
74LVC2T45
—| VceB VecA

BDA

YWy

22 Q

10 kQ

™S

74LVC2T45

—| VceB VecA

BDA

YWy

22Q

10 kQ

74LVC2T45

—] VccA VeeB

AQB

Wy

22Q

10 kQ

TDI

RESET

74LVC2G125

Vcee

OE

71/7_|i

Wy

Figure 3.13 Interface Circuits in the Emulator (H-UDI)
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Emulator control circuit

H-UDI port connector

SN65LVDS33

A

SN65LVDS33

3

SN65LVDS33

A

SN65LVDS33

A

Reference voltage
UVCC_AUD
10 kQ
22 Q
AW * AUDCK
T loke
220
. AUDATA[3:0]
T loke
222 ——
Wr \d AUDSYNC
10 kQ
22Q
Wy - AUDATA[7:4]

Figure 3.14 Interface Circuits in the Emulator (AUD)
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39 Setting up the Emulator

Set up the emulator’s firmware using the following procedures. The emulator will be set up for the
first device group to be started.

Note: Only one device group can be set up after the initial purchase of the emulator. To use the
emulator for another device group after set up, purchase the license tool to add a device

group.

CAUTION

Do not disconnect the USB cable unless instructed to do
so by an on-screen message. Incorrect operation will damage
the emulator product.
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3.10 System Check

When the software is executed, use the procedure below to check that the emulator is connected
correctly. Here, use the workspace for a tutorial provided on the product.

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

1
2.
3.
4

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.

Double-click on the "THEW?2.exe” from the folder that is installed for CPUO in section 3.4,
Installing Emulator’s Software.

[Welcome!] dialog box is displayed.

Optins
| " Create a new project workspace Crancel |

i~ Open a recent project workspace: Administration.. |
— =]

—

— @ Browse to another project workspace!
el

Figure 3.15 [Welcome!] Dialog Box

[Create a new project workspace] radio button: Creates a new workspace.

[Open a recent 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; this radio

button is used when the history of the
opened workspace does not remain.

To use a workspace for the tutorial, select the [Browse to another project workspace] radio button
and click the [OK] button.
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When the [Open workspace] dialog box is opened, specify the following directory:
<Drive where the OS has been installed>:\WorkSpace\Tutoria\E10A-USBM\SH2A-
DUAL\SH2A-DUAL\Tutorial_SH2A-DUAL\CPUO

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

Laak jr: | =3 CPUo | © @ ok BB

IChdebug e, svstem
[h=ource
U Tutorial s

File: narne: | Tutorial s Open I
Files of twpe: I HEW ‘workspaces [*.hwsz) j Cancel |
A

Figure 3.16 [Open The Workspace] Dialog Box
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6. The [Select Emulator mode] dialog box is displayed.

Select Emulator mode

Device | SH00C_GPLD =]

Made = E10A-USE Emulator

1 fikitine Elash memary

Cancel |

Figure 3.17 [Select Emulator mode] Dialog Box

Select <name of the device in use>_CPUO from the [Device] drop-down list box. The following
item is selected in the [Mode] group box.

— E10A-USB Multi Emulator

The E10A-USB Multi emulator for the specified MCU is activated. Debugging the
program is enabled.

7. The [Connecting] dialog box is displayed and connection of the emulator starts.
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Connecting

Figure 3.18 [Connecting] Dialog Box

8. The dialog box shown in figure 3.19 is displayed if no product groups have been installed in
the emulator at the time of purchase or if the SHxxxx license has been installed in the emulator
but the emulator firmware has been set up for a different device group. The dialog box shown
in figure 3.20 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 Ed

& SHwxoo: E108-USE emulator firmware will be set up.

Once vou have pressed the [OK] button, do not disconnect the USB cable until * Loading™ is finished.
Ihcaorrect operation will damaege the emulator product.

T P CANCEL

Figure 3.19 Dialog Box to Confirm Setting up of the Emulator Firmware
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hexxxs

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

Once vou have pressed the [OK] button, do not disconnect the USB cable until * Loading™ is finished.

Ihcaorrect operation will damaege the emulator product.

T P CANCEL

Figure 3.20 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.

9. The dialog box shown in figure 3.21 is displayed.

hexxxs |

& Pleaze, Reset the uzer system and press <Enter: Keyp.

Figure 3.21 Dialog Box of the RESET Signal Input Request Message
10. Power on the user system.

11. Input the reset signal from the user system, and click the [OK] button.
12.If no reset signal is detected, the following dialog box is displayed.
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hewon |
Can not find ARESET =iegnal.
Pleaze check /RESET and Wee.

Betry | lgnore |

Figure 3.22 [Can not find /RESET signal] Dialog Box

When the [Ignore] button is clicked, the emulator issues a reset in the CPU for initiation.
However, this method is unavailable for some products. For details, refer to section 2.2,
Specific Functions for the Emulator when Using the SHxxxx, in the additional document,
Supplementary Information on Using the SHxxxx.

13.1If the "Connected" is displayed in the [Output] window of the High-performance Embedded
Workshop for CPUO, starting up the emulator is completed.

Loix

& =]

Connected

| |\Build f\DebugA Find in Files ,\Macro P\Test f\ Version Contral /

Figure 3.23 [Output] Window

14. Double-click on the filename "HEW .exe” in the folder that was installed for CPUOQ in section
3.4, Installing Emulator’s Software.
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15. The [Welcome!] dialog box is displayed.

—Optians: ok I
I {~ Create a new project workspace Bl |
" Open a recent project workspace: Administration.. |
— | =
L
| & Browse to another project workspace
=

Figure 3.24 [Welcome!] Dialog box

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

When the [Open workspace] dialog box is opened, specify the following directory:
<Drive where the OS has been installed>:\WorkSpace\Tutoria\E10A-USBM\SH2A-
DUAL\SH2A-DUAL\Tutorial_SH2A-DUAL\CPUO
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After specifying the directory, select the following file and click on the [Open] button

Look, irn: |"_::ﬂ CPLA _j " |‘=‘j€ -

IChdebug e, svstem

[h=ource

U Tutorialhws

File: narne: | Tutorial s Open I
Files af twpe: I HEW “workspaces [ hws] j Cancel |
A

Figure 3.25 [Open the workspace] Dialog box

(16) The [Select Emulator mode] dialog box is displayed.

ct Emulator mode

Device |SH sy CPU =]

== & E10A-USE Emulator

) Writine Elzsh memary

Cancel |

Figure 3.26 [Select Emulator mode] Dialog box

Select <name of the device in use>_CPU]1 from the [Device] drop-down list box.
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The following item is selected in the [Mode] group box.

— E10A-USB Multi Emulator

— The E10A-USB Multi Emulator is activated for the selected device. Debugging of
programs can proceed.

(17)  [Connecting] dialog box is displayed, and the emulator connection will be started up.

Connecting

Figure 3.27 [Connecting] Dialog box

(18) If the "Connected” is displayed in the [Output] window of the High-performance
Embedded Workshop for the CPU1, starting up for the emulator is completed.
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Connected

| |\Build f\DebugA Find in Files ,\Macro P\Test f\ Version Contral /

Figure 3.28 [Output] Window

Notes: If the emulator is not initiated, the following dialog boxes shown in figures 3.29 through
3.35 will be displayed.

(a) If the following dialog box is displayed and the method 11 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 the input circuits for the power of the user system and the reset pin.

hewon |
Can not find ARESET =iegnal.
Pleaze check /RESET and Wee.

Betry | lgnore |

Figure 3.29 [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.
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|

& Check the connection between the H-UD| ping and the H-UD| part connechor.

Figure 3.30 [Check the connection] Dialog Box

(c) If the following dialog box is displayed, the emulator’s firmware may not be set up
correctly. Set up the firmware of the device group that is used for the license tool.

& The product currenthy connected is not the SHxweo B1 0A-LUISEB Emulator.

Figure 3.31 [The product currently connected] Dialog Box

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

hexxxx

& COMMUMICATION TIMECUT ERROR

Figure 3.32 [COMMUNICATION TIMEOUT ERROR] Dialog Box
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hexxxx |

& IMWALID ASERAM FIRMWARE !

Figure 3.33 [INVALID ASERAM FIRMWARE!] Dialog Box

hexxxx

& Error JTAG boaot

Figure 3.34 [Error JTAG boot] Dialog Box

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

E10A-USE |

& Boat Failed !

Figure 3.35 [Boot Failed!] Dialog Box
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2. If an incorrect driver has been selected, the following dialog box will appear.

hexxxx |

& IUhable to restore the previous driver zettings
please choose another driver.

Figure 3.36 [Unable to restore the previous driver 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.

3.11 Uninstalling the Emulator’s Software

Follow this procedure to remove the installed emulator’s software from the user’s host computer.
As the installed product is registered with the High-performance Embedded Workshop, uninstall
the product on the High-performance Embedded Workshop screen.

It is also possible to uninstall the emulator’s software by using [Add/Remove Programs] in the
control panel. In this case, however, note that all the tools (including the compiler) in the High-
performance Embedded Workshop will be removed.

1. Activate the High-performance Embedded Workshop.
2. Click the [Administration...] button in the [Welcome!] dialog box.
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—Optians:

{~ Create a new project workspace

" Open a recent project workspace:

.|
=

-

—:' (0 iErowse to another project workspace:

e

0K |

Zancel |

Administration... |

3.

Figure 3.37 [Welcome!] Dialog Box

The [Tools Administration] dialog box is opened.

Administration

Fegiztered components :

Component

“ersion

#-[1 Toolchains

¥ (2] System Toole

23 Utility Phases

[Z1 Debugeer Components
L3 Extension Components
23 Communication Tools

i-[Z1 Help System Tools

<

Cancel |

Register.. |
Hrresister |
Eroperties.. |
Expart. |
Search dizk... |
Tool information.. |

Uninstaller... |

™ Show all components

Current HEW toolz databaze location:

IO:¥Pngram Files¥Renesazi#Hem

Modify... |

Figure 3.38 [Tools Administration] Dialog Box
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4. Click the [+] mark at the left of [Debugger Components] in the [Registered components] list

box to list the installed components. Then, highlight the product name to be uninstalled.

Fegiztered components:

223 Debuzeer Gomponents

28-DUAL ET0A-USE Multi cor 1.00.00

Generic Cache Wiew ECH

Component Wersion Cancel |
A Binary File Object Reader 1.05.00 J Reeister

¥ ElfDwarf2 Object reader 2.08.00 —I— El

[nreeister |

Generic Code_HCoverage View ECH 1.06.00 Broperties., |

Generic Coverage View ECH 20400
Gieneric CiWatch Wiew ECH 1.00.05 ot |
¥ Generic Data_HCoverage VWiew ECH 1.04.00 Search disk
i Generic EEPROM Wiew ECH 1.04.00 —I—
d Generic Event Wiew ECH 203.00 T - |
----- #4 Generic Extended Monitor Wiew ECH 1.08.00 - =
4| & - B ot | ¥l Uninztaller.. |

[~ Show all components

Current HEW tools databasze location:

IO:¥F‘r0gram Files¥#Renezaz¥Hew Iodify... |

Figure 3.39 Highlighting the Product to be Uninstalled

5. Click the [Unregister] button. After the following message box is displayed, click the [Yes]

button.

High-performance Embedded Warkzhop |

Unreeiztering thiz tool removes it from the HEW svstem; conzequently, it
will ot be available to any HEW Wark Space.

113

Are vou sure that vou want to unregister it ©

Mo (M |

Figure 3.40 [Unregistering this tool] Message Box

This is the end of canceling the High-performance Embedded Workshop registration. Then,

remove the file for the emulator from the host computer.
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6. Click the [Uninstaller...] button in the [Tools Administration] dialog box to open the
[Uninstall HEW Tool] dialog box.

Uninstall HEWY Tool

Select the directory in which to begin the zearch for tools:

IG:¥ Program File=¥Renesaz¥Hew Browse.. | - =
Cloze |

¥ Ihclude subfolders

Located toals which can be uninstalled:

Component | Wersi.. | In=tallation Directory Wrimetall |

Jl | i

Search statuz: Idle

Figure 3.41 [Uninstall HEW Tool] Dialog Box

Rev. 1.00 Nov. 26, 2007 Page 53 of 230
RENESAS REJ10J1766-0100




Section 4 Preparations for Debugging

7. Click the [Start] button to list the installed components.

IJninztall HEW Tool

Select the directory in which to begin the =earch for tools:

IG:¥ Program Files¥Renesaz¥Hew Browse.. | :
Cloze |

v Ihclude subfolders

Located tools which can be uninztalled:

Component | Werzi.. | Inztall. « Wrimetall |

SHAR-DU& ¥ Fro

-
4 | 5

Search statuz: Idle

Figure 3.42 Highlighting the Product to be Uninstalled

Highlight the product name to be uninstalled and click the [Uninstall] button. This is the end
of uninstallation.

CAUTION

A shared file may be detected while the program is being
removed. If another product may be using the shared file, do
not remove the file. If another product does not start up after
the removal process, re-install that product.
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Section 4 Preparations for Debugging

4.1 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.

—Cptiong: oK I
LLI % Treate a new project workspace Bl |
" Cpen a recent project workspace: Bdministration... |
— =]
et !
:I' i Browse to another project workspace
Figure 4.1 [Welcome!] Dialog Box
[Create a new project workspace] radio button: Creates a new workspace.
[Open a recent 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; this radio
button is used when the history of the
opened workspace does not remain.
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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 a toolchain, and [Browse to another project workspace]. The [Open a recent
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 the New Workspace (Toolchain Not Used)

1. In the [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.

—Cptiong: Ok I
I ¥ Treate a new project workspace: B |
" Open a recent project workspace: Bdministration. |
— 2
-r !
— " Browse to another project workspace
- |

Figure 4.2 [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.

Projects |

Warkspace Mame:
Itest

Project Tvpes
Debugeer only - SH2A-DUAL ETI

Project Mame:
Itest

Directary:

IO:¥WnrkSpace¥test Browmse. . I
CPU family:

ISuperH RIZC engine ﬂ

Tool chain:

I Mone :I

1] | 2
Properties.. |

[0].4 I Cancel

Figure 4.3 [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 toolchain; the fixed information is displayed when the
toolchain has not been installed.
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3. Make the required setting for the toolchain. When the setting has been completed, the

following dialog box is displayed.

tem for Debugging

<

Figure 4.4 [Setting the 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.

Tareet name :

SHEA-DUAL E10A-USE Multi core

Cionfiguration name :
[Debug_SH2A-DUAL E10A-USE_Multic

— Detail options
Item | Walue

| [ |

< Back I et » I Firish I Cancel I

Figure 4.5 [Setting the Debugger Options] Dialog Box

This is the 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 3.10, System
Check.
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4.1.2 Creating the New Workspace (Toolchain Used)

1. In the [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.

—Optians: ok I
I v Tireate a new project workspace: Bl |
" Open a recent project workspace: Administration.. |
- | =
L
' " Browse to another project workspace
T

Figure 4.6 [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.

Projects |

- Wfork Matme:
Project Types e

' Application IJ(ESt
Demonstration Project Marme:
I@ Empty Application Itest
e Import Makefile
g Library Directory:
v Debugeer only - SHZA-DUAL ET([ [C¥iorkBpace¥test Browsze.. |
GPU familw:
ISuperH RISG engine LI
Tool chain:
IF{enesas SuperH Standard LI

.| | 2l
Properties... |

o] 4 I Cancel

Figure 4.7 [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 name is the

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 program is used
by the emulator, delete the Printf statement.
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3. Make the required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

Mew Project-7/9-5etting the Target tem for Debugging

— Tareets :

FSHZ2A-DUAL E108-USE Multi core SYSTER
[J5H2A-FFPU Cyvcle Base Simulator
[ JaHZ28-FPU Functional Simulatar

1] | i

Target type : [SH-24 2

Finich 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.

Mew Projec —-Setting the Debugeer Options

Target name :

SH2A-DUAL BE10A-USE Multi core SYSTEMLS

Configuration name :
IDEI:luE_S Hz&-DUaL_E10A-USE_Multi o

— Detail optionz :

Item | Setting

it |

< Back | Mest > I Finizh | Cancel |

Figure 4.9 [New Project —8/9— Setting the Debugger Options] Dialog Box

This is the 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 3.10, 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 4.2, 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.

() 1201 — Hich-perbormance Eabedded Workshop

Ein [ i [rowct [l (ebg Sehp Jocks Tegl M fwo
Dedd d AR =m B [ = {fostg = = L

B ]

A ooeor alar R4t W o7

<
T b i, Cotasg , Frstepies J, Tet ), Versen Corteal_|
i T T T = — ]

Figure 4.10 Selecting the Session File

In the list 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. In the [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.

—Optians: ok I
I {~ Create a new project workspace Bl |
" Open a recent project workspace: Administration.. |
— | =
|
— & Browse to another project workspace
=

Figure 4.11 [Welcome!] Dialog Box

2. The [Open Workspace] dialog box is displayed. Select a directory in which you have created a
workspace.

After that, select the workspace file ((hws) and press the [Open] button.
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Look, ir: Iasample j S I'=j( R

File name: | sample frwvs Open I
Filez of tupe: IWDrkspaces [ bz j Cancel |
S

Figure 4.12 [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 4.4,
Connecting the Emulator.
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4.2 Setting at Emulator Activation

4.2.1 Setting at Emulator Activation

When the emulator is activated, the command chain can be automatically executed. It is also
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.

Target |Opti0ns I

Target:

|<n0ne> ;I

Default debue format:

|<n0ne> ;I

Download modules:
Filename | Offzet Address | Farmat | Add..

edits. |
Bemeve |

[ |

QK I Cancel

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

2. Select the product name to be connected in the [Target] 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: Here, no program has been downloaded. For downloading, refer to section 5.2,
Downloading a Program.
4. Click the [Options] tab.
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Debue Settings

I DefaultSeszion ;I Tareet Options

Command batch file load timine:

Command line batch proceszine:

¥ | Do niot perfarm automatic tareet connection

¥ Download modules after build

™| Beset GRI after daynlmad module

I~ Remove breakpoints on dovwnload

[~ Disable memaory access until after target connection command file execution
[~ Limit dizassembly memory access

QK I Cancel

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

The command chain that is automatically executed at the specified timing is registered. 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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4.2.2 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 module] to start downloading the module.

|=| WEeCTIDLC
-3 G+ source file
E zart.cpp
E tutorialcpp
-3 Download modules
D tutorial.abs -
£ Dependencies Download
Cownload (Debug Data Onlyd

Download & Hew hModule..
Debug Settings..
Configure Wiew...

v Bllow Dock ing
Hide

Properties..

I

Figure 4.15 Download Menu of the [Workspace] Window ([Projects])

Notes: 1. When load modules are downloaded, select [Debug] -> [Download] -> [All DownLoad
Modules].
2. 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.
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4.3 Debug Sessions

The High-performance Embedded Workshop stores all of your builder options into a
configuration. In a similar way, the High-performance Embedded Workshop stores your debugger
options in a session. 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.

4.3.1 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 4.16) in the toolbar.

IDEbUEI j ||DEfau|tSessiu:un j | Pl |@ [ | £ g

—

Figure 4.16 Toolbar Selection
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e From the dialog box

1. Select [Debug -> Debug Sessions...]. This will open the [Debug Sessions] dialog box
(figure 4.17).

Sezgionz | Synchronized Debue

Debug zeszions:
EessinE 1A 11a0 Sro TEM Add..

EEVE 85, |
Braperties |

Current session:
SezzionE10A-LUSE_SYSTEM ;I

0] 8 | Cancel

Figure 4.17 [Debug Sessions] Dialog Box

2. Select the session you want to use from the [Current session] drop-down list.
3. Click the [OK] button to set the session.

4.3.2 Adding and Removing Sessions
A new session can be added by copying settings from another session or removing a session.

e To add a new empty session
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
2. Click the [Add...] button to display the [Add new session] dialog box (figure 4.18).
3. Check the [Add new session] radio button.

4. Enter a name for the session.
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5. Click the [OK] button to close the [Debug Sessions] dialog box.

6. This creates a file with the name entered in step 4. If a file with this name already exists,
an error is displayed.

Aidd rey

= fAdd a new zeszion 0K |

bt I Cancel |

* Usze an existing session file

Hame: |

Geszion file path:

[T Qpen and maintain link to session file

[T Make session file ik read atly

Figure 4.18 [Add new session] Dialog Box

e To import an existing session into a new session file

1. 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 file] radio button.

Enter a name for the session.

A

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, a new session file is
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.

6. Click the [OK] button to close the [Debug Sessions] dialog box.
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e To remove a session

1.

2.
3.

4.

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

Select the session you would like to remove.

Click the [Remove] button.

Note that the current session cannot be removed.

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 properties for.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.19).
ion Properties

Hame: DefaultSeszion
Location: Ci¥test¥test¥ DefaultSeszion hef 5 |

last modified  21:00:36, Wednesday, Octaber 03, 2007 _ Concel |
[~ Bead only

Figure 4.19 [Session Properties] Dialog Box

e To make a session read-only

1.

2.
3,
4.

5.

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

Select the session you would like to make read-only.
Click the [Properties] button to display the [Session Properties] dialog box (figure 4.19).

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

Click the [OK] button.

e To save a session with a different name

1.

2.
3.

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

Select the session you would like to save.

Click the [Save as...] button to display the [Save Session] dialog box (figure 4.20).
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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.

Release
SimDebuy_=H-2

DefautSession haf
SimSessionSH-2 hsf

File name; | Save I
Save as lype: Isessinns [*.hzf] j Cancel |

[ Maintain link

v

Figure 4.20 [Save Session] Dialog Box

4.3.3 Saving Session Information

e To save a session

Select [File -> Save Session].
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4.4 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 4.2, 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.

ool or AL ar| 118
Hoiotaar 8y "Ik}

le
STV et e Koo i Froe J e [
[E2 B[O ot s = e

Figure 4.21 Selecting the Session File
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In the 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 Options] 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 4.3, Debug Sessions.

4.5 Reconnecting the Emulator

When the emulator is disconnected, use the following way for reconnection:

Select [Debug -> Connect] or click the [Connect] toolbar button (5). The emulator is connected.

Note: The emulator must be selected in the [Target] drop-down list box of the [Debug Settings]
dialog box (see figure 4.13, [Debug Settings] Dialog Box ([Target] Page)) that is opened
by selecting [Debug settings] from the [Debug] menu.
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4.6 Ending 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 F).

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

A message box is displayed. If necessary, click the [Yes] button to save a session. 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-pertormance Embedded Workshop

' Seszion "HxxK" in project =" has been modified
- Do wou want to =ave it7

o | Cancel

Figure 4.22 [Session has been modified] Message Box
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Section 5 Debugging
This section describes the debugging operations and their related windows and dialog boxes.
5.1 Setting the Environment for Emulation

5.1.1 Opening the [Configuration] Dialog Box

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

5.1.2 [General] Page

Sets the emulator operation conditions. These settings will apply to the High-performance
Embedded Workshops for both CPUO and CPUI.
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Configuration

General | Loading flash memary I

tode

Emulation mode

Step option
BeadMrite on the fl
AUD clock

I MHormal

IDisaI:nIes interrupts during single step execution ;I

|H-UDI Read/Write
[1/8 GFU clock

Gl min 2elest

I Excluzive terminals.

L L L

Eit: pattern |
JTAG clock |2.5|"-"|H2 ;I
o =
Standby Mode ISlEEFI ;I
Svnchronization optionz
{ ¥ Go ¥ Step [V Break

Cancel Al

Figure 5.1 [Configuration] Dialog Box ([General] Page)

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

[Emulation mode]

[Step option]

[Read/Write on the fly]

[AUD clock]

[JTAG clock]

Displays the MPU name.

Selects the emulation mode at user program execution.
Select Normal to perform normal emulation.

Select No break to disable PC breakpoint or break condition
settings during emulation.

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.

Sets the mode of memory access during execution of the user
program (this does not affect access to memory by the user
program).

Disable: Memory access is not possible during execution of the
user program.

H-UDI Read/Write: Execute the memory access by using the
H_UDIL

Short Break Read/Write: Access to memory is during short
breaks in execution of the user program. This suspends
execution of the user program for longer periods than access
via the H-UDL.

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. For the upper limit
for the AUD clock, refer to section 2.2.3, Notes on Using the
JTAG (H-UDI) Clock (TCK) and AUD Clock (AUDCK), in
the additional document, Supplementary Information on Using
the SHxxxx.

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 the upper limit for
TCK, refer to section 2.2.3, Notes on Using the JTAG (H-UDI)
Clock (TCK) and AUD Clock (AUDCK), in the additional
document, Supplementary Information on Using the SHxxxx.

Rev. 1.00 Nov. 26, 2007 Page 81 of 230
RENESAS REJ10J1766-0100



Section 5 Debugging

[Flash memory synchronization]

[Standby Mode]

Selects whether or not the contents of the flash memory are
acquired by the emulator when the user program is stopped or
the position where the PC break is set is put back as the
original code.

When the flash memory is not reprogrammed by the user
program, its contents need not be acquired by the emulator.

If there is no problem with the state that the program in the
flash memory has been replaced as the PC break code, the
position where the PC break is set needs not be put back as the
original code.

Disable: Read or program is not performed on the flash
memory except when the emulator is activated, the
flash memory area is modified, and the settings of
the PC break to the flash memory area are changed.

PC to flash memory: When the user program is stopped, the
specified PC break code is replaced as
the original instruction. Select this
option if there is a problem with the state
that the program in the flash memory
has been replaced as the PC break code.

Flash memory to PC: When the user program is stopped, the
contents of the flash memory are read by
the emulator. Select this option if the
flash memory is reprogrammed by the
user program.

PC to flash memory, Flash memory to PC:
When the user program is stopped, the
contents of the flash memory are read by
the emulator and the specified PC break
code is replaced as the original
instruction. Select this option if the flash
memory is reprogrammed by the user
program and there is a problem with the
state that the program in the flash
memory has been replaced as the PC
break code.

Control the behavior of the MCU in terms of transition to deep
standby or software standby.”

Standby: Specifies transitions to deep standby or
software standby mode
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Sleep: Specifies transitions to sleep mode.”
[Synchronization options] Specify the operation of synchronized execution.
Go: Execution is synchronized. * When

this condition is modified, all of the
PC break points will be erased.

Step: Stepping is synchronized.” When this
condition is modified, all of the PC
break points will be erased.

Break: Breaks are synchronized.” When this
condition is modified, all of the PC
break points or event points will be
erased.

Notes:
1. Includes the interrupts during a break.

2. When one of the CPU transfers to the deep standby mode and the [Software standby
mode] during execution of the user program, the emulator can not access the memory
and can not perform a break. To keep performing the emulator, after releasing the
[Deep standby mode] and the [Software standby mode], operate the emulator or
replace the deep standby mode and the software standby mode to sleep mode by
selecting the [Sleep mode] in this emulator.

3. To perform the synchronized execution, after the setting of [Go] options, clicking on
the [Execution] button or the command line in each of High-performance Embedded
Workshop for CPUO and CPU1 is needed. When both of the High-performance
Embedded Workshop became the executed mode, the synchronized execution for the
actual user program will be started.

4.  When setting the synchronized stepping, the synchronized execution and the
synchronized break will be set on a mandatory. To perform the synchronized stepping,
after setting the [Step] options from the [Synchronization options], in either CPUO or
CPUI of the High-performance Embedded Workshop, at first, click on the [Step In]
([Step Over] or [Step Out]) button or the command line in the each of High-
performance Embedded Workshop for CPUO or CPU1. Next, to execute the user
program by clicking on the [Execute] or the [Step In] button are needed. When the
both of the High-performance Embedded Workshop became the execution mode, the
synchronized [Step In] ([Step Over] or [Step Out]) for the actual user program will be
started.
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5. When the break is occurred in either of CPUO or CPU1, the other emulator will also
break.

Note: The items that can be set in this dialog box vary according to the emulator in use. For
details, refer to the online help.

513 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
are not common to the High-performance Embedded Workshops for CPUO and CPU1. That is,
each High-performance Embedded Workshop has its own settings.
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Configuration

Figure 5.2 [Configuration] Dialog Box ([Loading flash memory] Page)
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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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5.2 Downloading a Program

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

Note: After a break 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.

5.2.1 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 module in
[Download modules] of the [Workspace] window.

Notes: 1. Before downloading a program, it must be registered to the High-performance
Embedded Workshop as a load module. For registration, refer to section 4.2, 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 CPUI.

3. To proceed with source-level debugging with the High-performance Embedded

Workshop for CPUO or the High-performance Embedded Workshop for CPUI,
download the debugging information file for the corresponding CPU.

5.2.2 Viewing the Source Code

Select your source file and click the [Open] button to make the High-performance Embedded
Workshop open the file 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 Finclude "sort.h’ :I
26 Finclude <stdlib.h> =
27
28 (00001024 void main(void)

28 {

an

21 long al10];

a2 long j3

a2 int i3

24 class Sample #p_san;
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28 while (134

a7 |ooooto2c [ ] p_sam= Bample;

28 100001048 for( i=0: 1<105 i++ 3
29 100001038 i o= rand():
40100007034 if(i <0

41 100001040 i=o-is

42 i

43 (00001042 (=3 alil = J3

44 1

45 (000071050 p_san->sort(a);

45 (00001058 p_san->chanzela):

47 i

Ly S

Figure 5.3 [Source] Window
In this window, the following items are shown on the left as line information.
The first column (Source address column): Address information
The second column (Event column): Event information (break condition)
The third column (S/W breakpoint column): PC, bookmark, and breakpoint information

Source 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 break condition is set. The number of address conditions that can
be set is the same as that of break condition channels at which the address condition can be set,
but it differs depending on the product.

This is also set by using the popup menu.

The bitmap symbol above is shown by double-clicking the Event column. This is also set by using
the popup menu.
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Figure 5.4 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:
) A bookmark is set.

®: A PC Break is set.

5*: PC location

- To switch off a column in all source files
1. Click the right-hand mouse button on the [Source] window or select the [Edit] menu.
2. Click the [Define Column Format...] menu item.
3. The [Global Editor Column States] dialog box is displayed.
4. 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]Dizaszembly Address |
AIEvent Cancel
[w]Label

[w]Line

[w]iObj code

w5 Breakpoints

W5 Breakpoints - &5M M
% | >

Figure 5.5 [Global Editor Column States] Dialog Box

<& To switch off a column 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 a column is enabled, it has a tick mark next to its name.
Clicking the entry will toggle whether the column is displayed or not.

523 Viewing the Assembly-Language 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 source file.

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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-
E
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Figure 5.6 [Disassembly] Window

524 Modifying the Assembly-Language Code

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

fddresz  Code 0k |
00007040 7937

. Cancel |
e monic:

{400 #H'37 RO

Figure 5.7 [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
assemble the instruction into memory and close the dialog box. Clicking the [Cancel] button or
pressing the [Esc] key will close the dialog box.

Note: The assembly-language display is disassembled from the machine code on the actual
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
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[Editor] window will not be changed. This is the same even if the source file contains
assembly codes.

5.2.5 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 a lot 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

k.
main LI Cancel |

Figure 5.8 [Set Address] Dialog Box

Enter the address or label name in the edit box and either click on the [OK] button or press the
[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 a function.

5.2.6 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 a register 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 allows the offset of the current PC to be displayed by
entering an expression with the PC register plus an offset, e.g., #PC+0x100.
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5.3 Displaying Memory Contents in Realtime

Use the [Monitor] window to monitor the memory contents during user program execution. These
settings will not be common to the High-performance Embedded Workshops for CPUO and CPUI.
That is, each High-performance Embedded Workshop has its own settings.

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

5.3.1 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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Manitor Setting 2=l

M oritar Setting |
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Figure 5.9 [Monitor Setting] Dialog Box

[Name]: Decides the name of the monitor window.
[Options]: 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]:

[Reading the Initial Value]:

Sets the interval for acquisition by monitoring.

Selects reading of the values in the monitored area when the
monitor window is opened.

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

[Change Indicator]:

Selects how to display the values that have changed during
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 value is only 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 this box 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 is the 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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2 |[15 =]|[este st =l ‘

Address | +0| +#1] +z | +3 | +a| +5] 46| #7] 48| +0| +a| 45| +c| 40| +£| +7 | Value |
00000000 00 00 08 00 OO0 01 00 00 00 00 08 2C 00 01 00 00 coveeeeo...
00000010 OO0 00 08 44 00 OO0 O 48 E¢ 66 90 6F 80 00 00 20 ...D...H.f.o....

Figure 5.10 [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 data is not displayed correctly after changing
the address or content of memory.

5.3.2 Changing the Monitor Settings

Selecting [Monitor Settings...] from the popup menu of the [Monitor] window displays the
[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.

533 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 characters in 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.

534 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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5.3.5 Monitoring Variables
Using the [Watch] window refers to the value of any variables.

When the address of the variable registered in the [Watch] window exists within the 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 a variable without affecting the realtime operation.

5.3.6 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 the list 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 the list.

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

1 Monitar L _i Maonitar Setting. .. Shifk+CkrlH-E

| v manitor2 - HOOFFBE0ED
maonitarl - H'OOFFEO00 (*_heap_area™)

Windows Select, .,

Figure 5.11 Monitor Setting List
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5.3.7 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.

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

Windows Select .il ﬂ

| Mame | &ddrezs |

¥ monitor2  H'OOFFEQE0
¥ monitor] H'OOFFBO [ _heap_area"]

Exdit:.

Hide?

|
|
Lock Refresh? |
|
|

Bemove

Cloze |

Figure 5.12 [Windows Select] Dialog Box
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54 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

Target Device Configuration Not Support

Gystem Memory Resources Not Support

Program Name Memory Loaded Ares
.._system\tutorial.abs 00000000-000003 87
.._oystemitutorial.abs 000a0g00-00000D63
. ._system‘tutorial.shs 00001000-0000143F
.._systemitutorial.shs 0000z2000-000020D7

Bﬂ\l‘-‘lemoryI A Platform & Events

Figure 5.13 [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.

e [Platform] sheet
Contains information about the status of the emulator, typically including the CPU type and
emulation mode, the state of execution, and the statistic information of execution.

e [Events] sheet

Contains information about the event information, including resource information and
breakpoints.

Note: The items that 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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5.5 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.

55.1 PC Breakpoints

When the instruction of the specified address is fetched, the user program is stopped. Up to 255
points can be set.

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

5.5.2 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. These settings are
common to the High-performance Embedded Workshops for CPUO and CPUI.

Notes: 1. When break conditions are used as the start/end conditions for performance
measurement, step operation cannot be performed. In addition, when execution is
restarted from the address where step operation has been stopped by the
BREAKPOINT, the single step function is used and operation is disabled. Restart
execution after the BREAKPOINT has been canceled.

2. Tt is not possible to use the break conditions and the start/end conditions for
performance measurement at the same time with one channel. 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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5.5.3 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 break condition channels.

554 Setting PC Breakpoints

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

o Fuvent !Em
(EI A |EI

Type | State | Condition |Action

Breakpoint Enable Address=0C000000 Break

s |\Breakpnint ){ Break condition j

Figure 5.14 [Event] Window ([Breakpoint] Sheet)

This window 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

[Condition] An address that the breakpoint is set
Address = Program counter (Corresponding file name, line, and symbol name)
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[Action] Operation of the emulator when a break 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. Do not set PC breakpoints at the same address in the High-performance Embedded
Workshops for CPUO and CPU1.

3. The details 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 options is available by right-clicking within the window.

555 Add

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

5.5.6 Edit

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

5.5.7 Enable

Enables the selected breakpoint(s).

5.5.8 Disable

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

5.5.9 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 5.5.8, Disable).
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5.5.10 Delete All

Removes all breakpoints.

5.5.11 Go to Source

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

5.5.12 [Breakpoint] Dialog Box

Breakpoint

Addrezs |

— fddress

Walue Im

(0] 4 I Cancel

Figure 5.15 [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.

5.5.13  Setting Break Conditions

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

@ s %=

Type |state [condition | action |
Chl(IA OA DT CT} Enshle Address=00001024(tutorial.cpp/28) pc Core Select: CPUD Break(CPUOD} EBreak (CPUD}
Chi (IA_OA_DT) Ensble data H'1234567 long access M-bus Core Select: CPUL Bresk (CPUL) Break [(CPUL)
Ch3 (IA) Enshle Address=00001068 (tutorial.cpp/58) poafter Core Select: CPUD CPUL Break (CPUD, CPUL) Break (CPUO, CPUL)
cha (IR Disahle None Break (CPUO}
chs (18} Dissble None Ereak (CPUO}
Ch6 (IA) Disable None Break (CPUO}
Ch7 (1A} Disable None Break (CPUO}
Ch3 (1A} Disable None Break (CPUO}
Ch9 [(TA) Disable MNone Break (CPUO}
Ch10(IA} Disable MNone EBreak (CPUD}
Ch11({Ix R} Disable None Reset point

4 3|
4| >|\ Ereakpoint }\Eve..l condition

Figure 5.16 [Event] Window ([Event condition] Sheet)

This window displays and sets the break 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] Break channel number

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

[Condition] A condition that satisfies a break. The displayed contents differ depending on the
break type.

[Action] Operation of the emulator when a break condition is satisfied.
Break: Breaks program execution
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When a breakpoint is double-clicked in this window, the [Event condition] dialog box is opened
and break 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.

5.5.14 Edit...

Only enabled when one break channel is selected. Select a breakpoint to be edited and click this
item. The [Event condition] dialog box will open and break conditions can be changed.

5.5.15 Enable

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

5.5.16 Disable

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

5.5.17 Delete

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

5.5.18 Delete All

Initializes conditions of all break channels.

5.5.19 Go to Source

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

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

Sets the sequential condition of the break channel.

5.5.21 Editing Break Conditions

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

5.5.22 Modifying Break Conditions

Select a break 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 break conditions. The [Edit...] menu
is only available when one break condition is selected.

5.5.23 Enabling Break Conditions

Select a break condition and choose [Enable] from the popup menu to enable the selected break
condition.

5.5.24 Disabling Break Conditions

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

5.5.25 Deleting Break Conditions

Select a break condition and choose [Delete] from the popup menu to remove the selected break
condition. To retain the break condition but not have it cause an event when its conditions are met,
use the [Disable] option (see section 5.5.24, Disabling Break Conditions).

5.5.26 Deleting All Break Conditions

Choose [Delete All] from the popup menu to remove all break conditions.
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5.5.27 Viewing the Source Line for Break Conditions

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

5.6 Viewing the Trace Information

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

5.6.1 Opening the [Trace] Window

To open the [Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar button
().

5.6.2 Acquiring Trace Information

The pop up menu of the [Trace window] has a [Settings...] item. If the [Settings...] item is
selected, the [Acquisition] dialog box will be displayed. If [I-Trace] is selected as the [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.

o Trace P =]
B & BTEH & ¥
ETER | IF | CPU ID | Master | Type | Instruction | Jource |$I
—-00007 -00005 cepud CPU BRANCH BF/S BL3IZ:8
-0nooe cpul CRU DESTINATION MOV ri,R2 ali] = tmp[9 - il;
-0000s -00004  crud CPU MEMORY
—-0ooo4 -00003 cpud CPU MEMORY
-00003 -00002  cpud CPU MEMORY ooo
—0000Z2 -00001 crud CEU BRANCH RT3 0oo }
-0nooi cpul CRU DESTINATION MOV.L @r15,R1 ... p_sam—>a0=a[0];
+00000 +00000 crud CPU MEMORT ooo

-
. . o

Figure 5.17 [Trace] Window (I-Trace)
This window displays the following trace information items:

[PTR] Pointer to a location in the trace buffer (+0 for the last executed instruction)
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(1P]

[CPU ID]

[Master]

[Type]

[Branch Type]

[Bus]

[R/W]

[Address]

[Data]

The amount of acquired trace information

Type of the CPU core:
CPUOQ: Trace is made for CPUO
CPU1: Trace is made for CPU1

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

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.

Type of the branch:
GENERAL: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exception branch

Display the access type of the cycle:
F-Bus: F bus
M-Bus: M bus
I-Bus: I bus
DMA: Direct memory access

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

Instruction address

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

[Instruction] Instruction 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.

o Trace P =]
B & B@E & a0
ETER | IF | CPU ID | Master | Type | Instruction | Jource |$I
—-00007 -00005 cepud CPU BRANCH BF/S BL3IZ:8
-0nooe cpul CRU DESTINATION MOV ri,R2 ali] = tmp[9 - il;
-0000s -00004  crud CPU MEMORY
—-0ooo4 -00003 cpud CPU MEMORY
-00003 -00002  cpud CPU MEMORY
—0000Z2 -00001 crud CEU BRANCH RT3 0oo }
-0nooi cpul CRU DESTINATION MOV.L @r15,R1 ... p_sam—>a0=a[0];
+00000 +00000 crud CPU MEMORT 0oo

-
. . o

Figure 5.18 [Trace] Window (AUD Trace)

This window displays the following trace information items (some of this information will not be
displayed in some products):

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

CPUQ: Trace is for CPUO
CPU1: Trace is for CPU1

Rev. 1.00 Nov. 26, 2007 Page 109 of 230
RENESAS REJ10J1766-0100



Section 5 Debugging

[Master]

[Type]

[Branch Type]

[Bus]

[R/W]

[Address]

[Data]

[Size]

[Instruction]
[Timestamp]
[Source]

[Label]

Master device that generated the event:
CPU: CPUQ was the master

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)

Type of the branch:
GENERAL: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exception branch

Display the access type of the cycle:
M-Bus: M bus
I-Bus: I bus

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

Instruction address (AUD trace: If there is no base address in the trace buffer,
display the difference only)

Display the data value.

Display the size of access:
BYTE: Byte
WORD: Word
LONG: Longword

Instruction mnemonic
No timestamp, value is fixed to 0
The C/C++ or assembly-language source program

Label information
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Note: Since the displayed contents differ depending on the product, refer to each product’s
online help. Some MPUs supported may not have the AUD trace function.

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.

5.6.3 Specifying Trace Acquisition Conditions

The capacity of the trace buffer is limited. 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.

Settings other than those in the [Display Type] group box are common to the High-performance
Embedded Workshops for CPUO and CPUI. Settings in the [Display Type] group box are not
common to the High-performance Embedded Workshops for CPUO and CPU1.

The [Acquisition] dialog box has the following pages:

Table 5.1 [Acquisition] Dialog Box Pages

Page Item

[Trace mode] Sets trace acquisition conditions.
[AUD Trace (CPUO)] Sets the AUD trace conditions for CPUO. *'#
[AUD Trace (CPU1)] Sets the AUD trace conditions for CPU1. *"#?

Notes: 1. This dialog box is not supported by the products that do not support the AUD trace
function.

2. Some products do not support this page. For details, refer to the online help for each
product.
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(1) [Trace mode] page
Sets trace acquisition conditions.

Trace mode

— Trace type
% [-Trace

= AUD function

—Trace mode

—Channel 1 —Channe| 2
|M-Bus & Branch, GFUD =] | | |[F-Bus, CFLA =]
Acquisition Acquigition
[+ Fead ¥ Bead
[ Wirite ¥ lifrite
[V PG relative addressing ¥ B relative addtessite
[+ Branch ¥ Branch
¥ Software ¥ Sottare
¥ Data access [l Data access
T Fistruction Fetch ¥ Ihetruction Fetch

When trace butfer full

ITrau:e continue

=l

= A mede

= e[ [ o el
) Bealtime trace

£+ Mo realbime trace

e I N e [
% Trace cortitue

) Trace stop

— ol [ trace dieplay ranee

Etart poimter: ID'255
Efid paititer |D'D
— Dizplay Type(Mot Shared)
W CPUD ¥ CPUYT ¥ DMAC

Gancel

Figure 5.19 [Acquisition] Dialog Box ([Trace mode] Page)

This dialog box specifies the methods and conditions for the acquisition of trace information.
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The following items can be set:
[Trace mode]: Set the trace mode conditions

[Trace Type]: Selects the type of trace function.
[I-Trace]: The internal trace function is used.
[AUD function]: The AUD trace function is used.
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e [Trace mode] page for internal trace ([I-trace] selected)

M-Bus & Branch, GFLUO -]

L. f":i;i';iilli

J .

HmE trace. te. [dorm realtime trace.

Figure 5.20 [Acquisition] Dialog Box (when I-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]

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.

[Type] [M-Bus & Branch, CPUOQ]

[I-Bus, CPUO]

[F-Bus, CPUOQ]

[M-Bus & Branch, CPU1]

[I-Bus, CPU1]

[F-Bus, CPU1]

[DMAC]

[Channel 2]

: 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 CPU1 as
conditions.

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

: Trace information is acquired with F-bus
access by CPUI 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.

[Typel] [M-Bus & Branch, CPUO]

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

RENESAS
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[I-Bus, CPUOQ]

[F-Bus, CPUO]

[M-Bus & Branch, CPU1]

[I-Bus, CPU1]

[F-Bus, CPU1]

[None]
[Acquisition]
[Read]
[Write]

[PC relative addressing]

[Branch]

[Software]

[Data access]

[Instruction Fetch]

[When trace
buffer full]

: 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 CPU1 as
conditions.

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

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

: No conditions are set.

: Set the conditions for acquisition of the internal trace information.

: Trace information is acquired on reading.
: Trace information is acquired on writing.

: Trace information is acquired with the
execution address.

: Trace information is acquired on the
branch.

: Software tracing is a condition.

: Trace information is acquired on data
access

: Trace information is acquired on cycles of
instruction fetching.

: Specify the operation when the trace buffer is completely full.
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[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 (CPU1)] : Break CPU1.

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

Acquizition

Figure 5.21 [Acquisition] Dialog Box (when AUD function has been selected)
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When [AUD function] has been selected

[AUD model] : 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.

[AUD mode2] : 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.

[AUD trace : Specify the range for which AUD trace information will be displayed.
display range]
[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
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the CPU identifier (CPU ID) is CPU1.

[DMAC] : Display the trace information for which
the CPU identifier (CPU ID) is DMA.
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(2) [AUD Trace(CPUO)] or [AUD Trace(CPU1)] page

Acquizition
Trace mode AUD Trace(CRUON | AUD TracelGPLT I
— Trace Settings
[V Branch trace
W Window trace | W Channel & ¥ Channel B
¥ Software trace
— Branch Trace
W &cquire normal branch instruction trace
¥ Acouire subrouting branch instruction trace
W &couire exception branch instruction trace
— Window Trace
—Channel &
Fead. i ite: % Bead " Wirite T Fead Write
Start address: |H'EI
End address: |H'FFFFFFFF
Buz state: IM—EUS LI
—Channel B
Readhite: o) F{eags CoWritela O FeadAiite
Start address: |H'EI
End address: |H'FFFFFFFF
Bus state: {DMAC =]
_, ............... O K ................ Oancel I

Figure 5.22 [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
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[Start address]

[End address]

[Bus state]

on writing.

[Read/Write] : Trace information is acquired
on reading and writing.

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

: Sets an address range for the tracing of data
access. The end address is set here.

: Sets a bus to acquire the window trace.

[M-Bus] : Select the M-Bus.
[DMAC] : Select the DMA.
[Channel B] 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

[Bus state]

access. The end address is set here.
: Sets a bus to acquire the window trace.
[M-Bus] : Select the M-Bus.

[DMAC] : Select the DMA.
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5.6.4  Searching for a Trace Record

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

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

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

Table 5.2  [Trace Find] Dialog Box Pages

Page Description

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

[Data] Sets a data condition.

[Typel 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 a trace 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 a search 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

Genetal |F'u:|u:|ress| Data I Type I R I Size I

- Trace search area
M Mo W ™ Upper search ()

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

QF I Cancel | A pply (4 |

Figure 5.23 [Trace Find] Dialog Box ([General] Page)
[Trace search range]: 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.

Rev. 1.00 Nov. 26, 2007 Page 125 of 230
RENESAS REJ10J1766-0100



Section 5 Debugging

(2) [Address] page

Set address condition.

Trace Find

General Address |Data IT;-.fpe I Rl ISize I
[T Don't care

Setting
[Eame: [HFFFa0000 =]

Gancel | el |

Figure 5.24 [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 a data condition.

Trace Find

Generall fddress  Data |T;-.-'|:ue I Rl ISize I
[T Don't care

Setting
[Ealue : |H'|:|Dn|:|

Gancel | el |

Figure 5.25 [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) [R/W] page

Select the type of access cycles.

Trace Find

Generall F'u:lu:lressl Data I Twpe R |Size I

=4

—aetting
String :  |READ =]

Gancel | el |

Figure 5.26 [Trace Find] Dialog Box ([R/W] Page)

[Don't care]: Detects no read/write condition when this box is checked.
[Setting]: Detects the specified read/write condition.
[String]: Select a read/write condition (not available when [Don’t care] has been
checked).

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

Trace Find

Gieneral I

[~ D

~ Setting
String :  |BRANCH =]

Gancel | el |

Figure 5.27 [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 a type condition (not available when [Don’t care] has been
checked).
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(6) [Size] page

Select a unit of access.

Trace Find

Generall F'u:lu:lressl Data I Type I RAY  Size |

=4

—aetting
String : I BYTE LI

Gancel | el |

Figure 5.28 [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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5.6.5 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, all [Trace] windows will be cleared as they
all access the same buffer.

5.6.6 Saving the Trace Information in a File

Select [Save...] from the popup menu to open the [Save As] file dialog box, which allows the user
to save the information displayed in the [Trace] window as a text 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 reloaded into the [Trace] window.

Note: In filtering 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 a filtering
range on the [General] page in the [Trace Filter] dialog box if you want to save the
selected range. For details on the filtering function, refer to section 5.6.10, Extracting
Records from the Acquired Information.

5.6.7 Viewing the [Editor] Window

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

e Select a trace record and choose [View Source] from the popup menu.

e Double-click a trace record.

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

5.6.8 Trimming the Source

Choose [Trim Source] from the popup menu to remove the white space from the left 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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5.6.9 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.

5.6.10 Extracting Records from 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 times to 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:

Table 5.3 [Trace Filter] Dialog Box Pages

Page Description

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

[Data] Sets a data condition.

[Typel] 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: ltems 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 |P.ddress| Data | Type | RAW | Size |

[T Lon't care other pagesi [T Enable Filter

[T Mot designation
Trace dizplay range
Start FTR: |

End PTR.: I

Gancel | el |

Figure 5.29 [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.
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[Start PTR]: Enters a PTR value to start filtering.
[End PTR]: Enters a PTR value to end filtering.

Note: Along with setting the range for filtering, PTR values to start and end filtering can be set
in the [Start PTR] and [End PTR] options, respectively.

(2) [Address] page

Set an address condition.

Setting
& Faoint " Banee

From : | LI
To: | ;l_@

Cancel | Al G |

Figure 5.30 [Trace Filter] Dialog Box ([Address] Page)
[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Point]: Specifies a single address (not available when [Don’t care] has been checked).
[Range]: Specifies an address range (not available when [Don’t care] has been checked).

[From]: Enter a single address or the start of the address range (not available when
[Don’t care] has been checked).

[To]:  Enter a single 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 a data condition.

& Faoint " Banee
Fraom : IH'

To: |

Cancel | Al G |

Figure 5.31 [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) [R/W] page

Select the type of access cycles.

Generall F'u:lu:lressl Data I Twpe R |Size I

[JREAD
[ WRITE

Cancel | Al G |

Figure 5.32 [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: Detects read cycles when 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 a time stamp is acquired.

[JBRANCGH -
[(JDESTINATION

[ IMEMORY

[JOPERAND PRE-FETCH

[|PC-RELATIVE LI

Cancel | Al G |

Figure 5.33 [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 F'u:lu:lressl Data I Type I RAY  Size

JBYTE
WCRD
CILONG

Cancel | Al G |

Figure 5.34 [Trace Filter] Dialog Box ([Bus] 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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5.6.11 Analyzing Statistical Information

Choose [Statistic...] from the popup menu to open the [Statistic] dialog box and analyze statistical
information under the specified conditions.

2 x|

aet
Heszult |
Result : il
Condition | Apnount | FTH
1] | ]
Cloze |
Figure 5.35 [Statistic] Dialog Box
[Statistic Analysis]: Setting required for analysis of statistical information.
[Default]: Sets a single input value or character string.
[Range]: Sets the input value or character string as a range.
[Item]: Sets the item for analysis.
[Start]: Sets the input value or character string. To set a range, the start value

must be specified here.
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[End]: Specify the end value if a range 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: Displays all 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 analysis in [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 its result in the [Result] list.

Note: In this emulator, only [PTR] can be set as a range. Each of other items must be specified
as a character 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 this test is not case sensitive. The number of blanks will not
be cared either.
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5.6.12 Extracting Function Calls from 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.

Funiction Call Display 7| x|

Sething

Enable ta dizplay trace information with function
call only 7

& Enable i~ Dizable

ok Cancel

Figure 5.36 [Function Call Display] Dialog Box

[Setting]: Selects whether or not to extract function calls.
[Enable]: Extracts function calls.
[Disable]: Does not extract function calls.

When [Enable] is selected, only the cycles that include function calls are extracted for display
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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5.7 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
CPUL. 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.

5.71 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.

2|
Performance Analyzis: Perfarmnance Ahalyzis

Cancel

Figure 5.37 [Select Performance Analysis Type] Window

Click the [OK] button to open the [Performance Analysis] window.
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Performance Ana

*z *a *d H

Channel |Cnnditiun Eesult

CPO0 Chl AT D1l1leBFZ5
Chi ET oooooian
Chi DISABLE oaoooooo
Chid DIZAELE oaoooooo

CFUl  Chl A 0116EFEE
Chi ET 0O00019E
Chi DISAELE oaoooooo
Chd DIZAELE paoooooo

Figure 5.38 [Performance Analysis] Window

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.

5.7.2  Setting Conditions for Measurement

Conditions for measurement can be displayed and changed in the [Performance Analysis] window.
Select a point where a condition is to be set, and then select [Set...] from the popup menu to
display the [Performance Analysis Properties] dialog box.

5.7.3 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.

5.7.4 Deleting a Measurement Condition

Select [Reset] from the popup menu with a measurement condition selected to delete the
condition.
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5.7.5 Deleting All Measurement Conditions

Choose [Reset All] from the popup menu to delete all the conditions that have been set.

5.8 Synchronizing Multiple Debugging Platforms

Multiple debugging platforms can be operated at the same time in the High-performance
Embedded Workshop. Initiating a High-performance Embedded Workshop from another High-
performance Embedded Workshop synchronizes multiple debugging platforms. The High-
performance Embedded Workshop that initiates another High-performance Embedded Workshop
is called the master, and the initiated High-performance Embedded Workshop is called the slave.
Choose [Tools -> Launch Slave HEW...] or click the [Launch Slave HEW] toolbar button ( @) to
initiate a slave High-performance Embedded Workshop.

The slave High-performance Embedded Workshop has the same functionality as the master High-
performance Embedded Workshop.

The slave High-performance Embedded Workshop is notified of the following actions done in the
master High-performance Embedded Workshop to ensure synchronization of the slave High-
performance Embedded Workshop and the master High-performance Embedded Workshop.

e Reset go
e Go
e Stop debugging

Note: The master High-performance Embedded Workshop can initiate multiple slave High-
performance Embedded Workshop applications, but slave High-performance Embedded
Workshop applications cannot be nested (no slave High-performance Embedded
Workshop can initiate another slave High-performance Embedded Workshop).

When selecting [Renesas High-performance Embedded Workshop] -> [High-performance
Embedded Workshop] from [Programs] in the [Start] menu to initiate another High-performance
Embedded Workshop, two emulators can be used separately for debugging.
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5.8.1 Distinguishing Two Emulators

Connect two emulators to the USB connector. Then, initiate the High-performance Embedded
Workshop using the tutorial workspace. The following message is displayed.

L] E Pleaze chooze driver.
L

Figure 5.39 Message for Driver Selection

Click the [OK] button. The following dialog box will appear.

Driver Details

Dir iver: |<nl:| driver zelected: ;I

— Detailz

4]

Interface: I -

Channel: I LI

— EattiEuratian

0 T | [0 =i |

Figure 5.40 [Driver Details] Dialog Box (1)

Select [Renesas E-Series USB Driver] from the [Driver] drop-down list box and open the
[Channel] drop-down list box. Channel information for two emulators is displayed in the
[Channel] drop-down list box as shown in figure 5.41.
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Driver Detailz

Drrivver: |Rﬂnesas E-Seriez USE Driver j
— Detailz
Interface: ILISEI interface LI

B o L =2 =

(Sartieure. ., |

Ciloze

Figure 5.41 [Driver Details] Dialog Box (2)

Information displayed in figure 5.41 is the information of the USB connector to which the
emulators are connected.

Note: The displayed character strings of the information differ according to the host computer’s
environment.

Check which of the character strings of information show emulators.

Select [<no driver selected>] in the [Driver] drop-down list box and disconnect one emulator from
the USB connector. After that, select [Renesas E-Series USB Driver] in the [Driver] drop-down
list box. Only information on the USB connector that the emulator is connected to is displayed in
the [Channel] drop-down list box.

The above procedures are used to discern which of the emulators are indicated by the displayed
character strings of information in the [Channel] drop-down list box.

When initiating the High-performance Embedded Workshop, in the [Channel] drop-down list box,
select the information on the USB connector of the emulator that is connected to the master CPU.
Initiate the High-performance Embedded Workshop using the normal procedures.

When initiating the slave High-performance Embedded Workshop, in the [Channel] drop-down
list box, select the information on the USB connector of the emulator that is connected to the slave
CPU.
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Section 6 Tutorial

6.1 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 CPU1. The tutorial 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 The main 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 data in descending order.

The file tutorial . cpp contains source code for the tutorial program. The file
Tutorial.abs is a compiled load module in the Elf/Dwarf2 format.

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

2. This 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. 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’0C00xxxx
when the loaded address of Tutorial.abs is H'0C00006¢ (upper bit H’ 0000 is
changed to H’0C00).

4. When using the MCU with flash memory, specify the end address of the internal
RAM for the stack pointer (SP). The internal RAM area differs depending on the
MCU. Refer to the hardware manual of the MCU used.

5. The displayed addresses and data may differ from those given in this section
depending on the MCU to be used.

Rev. 1.00 Nov. 26, 2007 Page 147 of 230
RENESAS REJ10J1766-0100



Section 6 Tutorial

6.2 Running the High-performance Embedded Workshop

To run the High-performance Embedded Workshop for the CPUO and CPU1, refer to section 3.10,
System Check.

6.3 Setting up the Emulator

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

program is downloaded.

AUD clock

A clock used in acquiring AUD traces.

If its frequency is set too low, complete data may not be acquired during realtime tracing.
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.
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 2.2.3, 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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6.4 Setting the [Configuration] Dialog Box

e Select [Emulator] then [Systems...] from the [Setup] menu in the High-performance
Embedded Workshop for CPUI to set a communication clock. The [Configuration] dialog box
is displayed.

Configuration

General | Loading flash memary I

Mode [SH ook _GPU I
Emulation maode IN.:.rmaI j
Step option IDisables interruptz during sinele step execution ;I
Bead/Mirite on the fly [H-UIDI Read it ite =]
AUD clock [1/8 GPU clock =]
Gl Eit select IEchusive terminalz. ;I
Eiit: pattern |
JTAG clock |2.5MH2 j
S, R =
Standby Mode ISIEEIJ LI

IG5 ¥ Step [ Bresk

’rSynchronizatiun options

e B Cancel el ]

Figure 6.1 [Configuration] Dialog Box

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

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

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

When the destination memory is SDRAM or DRAM, a register in the bus controller of the MPU
must be set before downloading. Set the bus controller correctly in the [IO] 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 H 00000000,
H’00000000, and H” FFFFFFFF in the [Display address], [Scroll Start Address], and
[Scroll End Address] edit boxes, respectively.

Dizplay Address E |
Dizplay Address: IUDDDDUUD =]
Scroll Start Address: IUDDDDUUD LI
Scroll End Address: IFFFFFFFF LI

(0] .4 I Cancel |

Figure 6.2 [Display Address] Dialog Box

e Click the [OK] button. The [Memory] window is displayed and shows the specified memory
area.
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Figure 6.3 [Memory] Window

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

6.6.1 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 module] from [Tutorial.abs] under [Download modules].

=] @ tutorial

—I-[F tutorial
-4 G header file
[=] sbrkh
[ sorth
[2] stackscth
[ vecth
-3 C source file
[=] dbsete
Q intpre.c
Q resetprec
[ sbrke
[ vectthle
-9 G+ source file
Q sort.opp
Q tutorialcpp
=23 Downaload modules
tutorial.abs - O0f
£ Dependencies

o load

Diownload (Debuz Data Only)
Unload

Davnload & Mew Madule..
Debue Settings..
Gonfigure Wiew..

+  Allow Docking
Hide

Properties...

Figure 6.4 Downloading the Tutorial Program
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6.6.2 Displaying the Source 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 file] in the High-performance Embedded
Workshop for CPUI.
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E-§3 tutorial

EII@ tutorial
E-=3 G header file

- [2] shrkh
=] sarth
----- =] stackscth
----- =] vecth
=3 C source file
----- (] dhzcte
] intprec
----- g rezetprec
----- 4] sbrk.c
----- 2] vectthle
=23 G+ source file
sort.ocpp
.CPR
Dovnload modules
b [1] tutorial.abs - 00000000
Dependencies
indefineh
shrkh

ztackscth
tvpedefineh

Line Source A.. | E.| 5. Source
13
14 fifdef __cplusplus
15 fitinclude <ios>
16 flint jos_baseriInit:izinit_cnt:
17 fendif
18 fifdef __cplusplus
19 extern “C* {
20 frendif
21 void abart(vaoid):
2 fifdef __cplusplus
23 1
24 fendif
25 finclude “sort.h”
26 finclude <stdlib ki
27
8ojon1ninza void main{void)
29
a0
11 long a[10];
32 long §:
33 int i:
34 clazs Samnple #p_sam;
35
Y while (13{
a7 |noioinzc p_zam= Sample:
38 001071048 for( i=0; i<10; i++ I
39 |noio103s o= rand():
A0 (00101034 ifli <0
41 (00101040 I=-i;
42 !
43 (00101042 alil = J;
44
45 00101050 p_zam-rsortial;
46 (00101058 p_zam->changela);
47
48 (00101060 p_zan->=0=a[0];
43 (00101084 p_san->slza[1];
B0 (001010RA p_zamn->s2=a[2]:
51 |0010108E p_san->sdza[3]
R o |onininya p_zan-rsd4=a[4];
B3 (001071078 p_sam-rsi=a[h];
B4 00101074 p_zan-r=sh=a[R];
55 (0010107E p_sam-rs7=a[7];
BB (00101082 p_zan-r=zi=a[R];
57 (001071088 p_sam-rs3=a[9];
B8 |001010E8 p_sam;
59 1
ED 1
(]
Bz (00101080 void abort{void)
B3 i
E4
BE (00101090 1
EE

Figure 6.5 [Editor] Window (Displaying the Source Program)

Select a font and size that are legible from the [Format...] option in the [Setup] menu if necessary.

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.
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6.7 Setting a PC Breakpoint
A PC breakpoint is a simple debugging function.

The [Editor] window provides a very 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 Select by double-clicking the [S/W breakpoint] column on the line containing the sort
function call in the High-performance Embedded Workshop for CPU1.
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EI@ tutorial
=8 @ tutorial
=8 a G header file

----- g stackzcth
----- Q vecth
E-E3 © source file
----- E dbscte

..... ] intprec

----- E rezetpre.c
----- 4] sbrk.c

----- E vecttble
S5 G++ source file
L] sortcpp

Download modules

-[£] tutorialabs - 00000000
= 23 Dependencies

indefineh

shrk.h

sarth

stackscth
typedefineh

- |E] wecth

Line Source A | E.| 5. Source
13
14 fifdef __cplusplus
15 Sitinclude <ios>
18 Siint ios_base::Init:zinit_cnt;
17 fendif
18 fifdef __cplusplus
19 extern "C% {
an fendif
21 void abort {void);
22 fifdef __cplusplus
23
24 fendif
25 finclude "sort.h”
28 finclude <stdlib.h>
27
28 (00101024 woid main(vaid)
24
an
a1 lonz a[10];:
32 long
33 int i:
34 class Sample #p_sam:
35
T while (1)1
3t jootoio2c p_sam= Sample:
38 (00101048 for i=0; €105 i++ 3
39 (00101038 §o= rand();
40 (00101034 (5 < 0]
41 [o0101040 RSt
47
43 (00101042 alil = j:
44
45 100101050 p_zam->sort(al;
A (00101068 p_zam-rchangel(al;
47
4% (00101060 p_zam->ral=al0];
49 100101064 p_zam->sl=all];
B0 00101064 p_zam-raf=al?];
81 |001010RE p_zam-»zd=ald];
2 00101072 p_san-rs4=a[4];
53 (00101078 p_zam->»zh=alf];
B4 (00101074 p_zam-»zh=alf];
B J0010107E p_sam-rs7=a[7]:
BB (00101082 p_zam->rzf=alf];
BT 00101086 p_zam-»z8=a[9];
8 (00101068 p_sam;
54 1
BN 1
B1
g2 |00101040 woid abort(void)
B3 {
E4
BR (00101080 1
113

Figure 6.6 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This shows that a PC

breakpoint has been set.

Note:

The PC breakpoint cannot be set in the ROM area.
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6.8

Setting Registers

Set values of the program counter and the stack pointer before executing the program.

Select [Registers] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUO and CPU1. The [Register] window is displayed.

Neme | Value | Radix | =
RO 00000000 Hex
Rl 0ooo0000 Hex
Rz 0ooo0000 Hex
R3 0ooo0000 Hex
R4 0ooo0000 Hex
RS 00000000 Hex
RE 00000000 Hex
R7 00000000 Hex
RS 00000000 Hex
RO 00000000 Hex —
R10 00000000 Hex
ril 0ooo0000 Hex
RiZ 0ooo0000 Hex
R13 0ooo0000 Hex
Rld 0ooo0000 Hex
R15 FFFO0000 Hex
P 00000200 Hex
3R 00000000000000000000000011110000  ——----- 1111---- Ein
GER 00000000 Hex
VER 00000000 Hex
TER 00000000 Hex
MACH 00000000 Hex
MACL 00000000 Hex =

Figure 6.7 [Register] Window

RENESAS
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e To change the value of the program counter (PC), double-click the value area in 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.

PC - Set Walue
Walue : IEIEIEIEIEIBEIEI
Radix: |Hex I
Set As: I'u'l.l'nu:ule Regizter ;I
(8] 4 I Cancel |

Figure 6.8 [Register] Dialog Box (PC)

e Change the value of the stack pointer (SP) in the same way. Set H’FFF90000 for the value of
the stack pointer in this tutorial program.
When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

R15 - Set Walue

Walue : IFFFEIEIEIEIEI

Radix: |Hex =l

Set A I'u'l.l'nu:ule Fegister LI

0] 4 I Cancel

Figure 6.9 [Register] Dialog Box (R15)
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6.9 Executing the Program
Execute the program as described in the following:

e Since the [Go] check box under [Synchronization options] in the [Configuration] dialog box is
enabled, execute the program by selecting [Go] from the [Debug] menu of the High-
performance Embedded Workshop for CPU1, and then selecting [Go] from the [Debug] menu
or selecting the [Go] button on the toolbar of the High-performance Embedded Workshop for
CPUO.

B

Figure 6.10 [Go] Button

Once program execution has started, * ** RUNNI NG will be displayed on the status bar, and will
be accompanied by the PC value (address) of the function being executed in the case of products
that support acquisition of the CPU state. The program will be executed up to any breakpoint that
has been set in the High-performance Embedded Workshop for CPU1, and an arrow will be
displayed in the [S/W breakpoint] column to indicate the position where the program was
suspended, with the message [ BREAKPO NT] in the status bar.

Notes: 1. When the source file is displayed after a break, a path of the source file may be
inquired. The location of the source file is as follows:
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USBM\SH2A-DUAL\SH2A-DUAIL\Tutorial_SH2A-
DUAL\CPUI1.
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 00101024
29
20
31
22
a3
24
25
26
a7 |0010102C
38 (00101048
39 (00101038
A0 (00101034
41 (00101040
47
43 (00101042
44
45 (00101050
46 (00101058
47
48 (00101060
49 (00101064
B0 (00101064
51 |0010106E
B2 (00101072
53 (00101076
R4 (00101074
B5 |0010107E
BE (00101082
7 (00101086
RS (00101068
59
ED
£
B2 (00101090

woid main{void)

long a[10];

long i3

int i;

clazz Sample #p_sam;
while (131

p_sams
for(

Sample:
i=0: i<10;
i = rand();
ity <03

i=-i:

itt 11

alil = i;

1
& p_=am-rsort (a);

p_zam-rchanzefal;

p_=am-rs0=a[0]:
p_zam-rsl1=a[1]:
p_sam-rsf=al2];
p_sam-»s3=a[3]:
p_zam-rsd4=a4]:
p_=am-rsh=a[6];
p_zam->sB=a[B]:
p_zam-rs¥=al7];
p_=am-rsB=a[8]:
p_zam-rs9=a[9]:
p_sam;

h
woid abort (vaoid)

Figure 6.11 [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 Atatus
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU)iRenesas E-Series USE Driver)
CETT SHaoww _CPUL
Fun status Ready
Cause of last break BREAK POINT
Fun time count 0000h000min003 =290 bms
Ermulation mode Normal
Endian Big
|ATTD Dizable

4 I }I\ Mermnory }\Plalform /{ Events [(

Figure 6.12 [Status] Window

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

The user can see all the breakpoints set in the program in the [Event] window.

e Select [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance

Embedded Workshop for CPU1. The [Event] window is displayed. Select the [Breakpoint]
sheet.

ia,/X|E|

Type I Ftate | Condition | Action I
Ereakpoint Enable Address=00101050(tutorial.cpp/45) Break

MBreakpninl lfl"\ Ewvent condition {‘

Figure 6.13 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,

allows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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6.11 Referring to Symbols

The [Label] window can be used to display the information on symbols in 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 symbols in modules.

BF IAddress | Name

oo1a0aan
oo1a0gan
oo10084a
oo010084c
00100830
oo10o03s4
oo100ass
ool0ogsc
oo10og9o0
oo10o0394
oo10o0g9s
ool0ogac
oo10ogan
oo10o0ga4d
oo100gas
ool0ogac
0o01003F4

_INT WVectors
_PoweroON_Reset PC
_Manual Reset PC

_int between processorsl3
_INT Illegal code

_INT Tllegal slot

_INT CPU_Address

_INT NMI

_INT User_ FEreak

_INT HUDI

_INT Bank Cverflow

_INT Bank Underflow

_INT Diwvide by Zero

_INT Divide Crverflow
_INT Sleep Error

_INT Between Processorsld
_INT Between Processorsld

Figure 6.14 [Label] Window
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6.12  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 in word size:

e Select [Memory ...] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPU1, 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:p|-E|::.-' Address E |
Display Address: I vI
Scroll Start Address: IUDDDDUUD LI
Scroll End Address: IFFFFFFFF LI

(0] .4 I Cancel |

Figure 6.15 [Display Address] Dialog Box

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

z 6 1040 B ;ZHIaai,a,aﬂ.: a 16 .2 [

| Rezister |+u HB 47 48 490 4 +B 40 400 4E HF | ASCIT lii
DS ES 01 DA m DE 1E D1 1B 41 OB E4 00 BC 03 ...oe..... [
EE 04 ED 00 44 4B 40 11 8D 01 K5 03 &5 6B 62 D3 ....JKE...e.elb
4E 10 42 08 2D 8C 32 FC BF F4 22 B2 G5 F3 D1 13 H.B.=.2..."Re.
41 0B B4 C3 BE F3 DD 12 4D OB B4 03 61 F2 2C 12 A.dee...M.d.a.
54 F1 I1C 41 &4 C3 G5 F2 1C 52 BE F3 IC B3 57 F4 T..Ad.U..

DI 12 D2 13 A0 08 E5 O0 B3 16 E4 16 A0 02 00 08 ........ coda....

23 B2 73 04 34 36 83 FB 52 16 83 F5 D1 0D D2 OE iRs.d6..2.......

&0 0& 00 03 63 16 B4 16 BB 16 AD 03 00 09 BE 36 .C.odoe.. .. B
O010T0ES 25 62 75 04 34 38 89 Fh 32 16 83 F3 GB FE B5 F6 &bu.4B..2...f.e. :I

Figure 6.16 [Memory] Window
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6.13  Watching Variables

As the 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 a watch 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 CPU1.

e Click the right-hand mouse button and select [Instant Watch...].

The following dialog box will be displayed.

Instant Watch

F-a {FFFATFDS | lone[10])

Figure 6.17 [Instant Watch] Dialog Box

e C(Click the [Add] button to add a variable to the [Watch] window.

k- WWatch

R B |/ X & @&
Name | Value | Type |
- a { FFFATFDE ! (long[10])

[T wakch1 4 watchz f watcha f wiatcha 7

Figure 6.18 [Watch] Window (Displaying the Array)
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The user can also add variables to the [Watch] window by specifying those name.

e C(lick 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.

#dd Watch

Wariable or expreszion: (0] 4

Ip_sa | Cancel |

Figure 6.19 [Add Watch] Dialog Box
e C(lick the [OK] button.

The [Watch] window will now also show the instance p _sam.

“' I'."'."lﬂ 1‘ (- h

R B[00/ X |8 @ F

N I Value | Type |
- a { FFFATFDS ! [long[107)

p_sam Oxfffal3de { R1Z } [class Sample*)

|40 watch1 i watche J watcha j wiatche J

Figure 6.20 [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.

‘ "."'."-3 tl:: h

R B o/ X &6 @&

[0]
[1]
[2]
[3]
[4]
[3]
[&]
[7]
[g]
[3]

[#] p_Sam

[A T warchy {watcha J watcha i wiatche 7

H'00000000
H'000053de
H'0000Z2704
H'00003665
H'00000das
H'0000421f
H'00003ead
H'00004d1d
H'0000Z2f5a
H'0000Z0d=
Oxfffa03ids

i
i
i
i
i
i
i
i
i
i
i

FFFATFDE
FFFATEDC
FFFATFED
FFFATFES
FFFATFES
FFFATFEC
FFFATFFO
FFFATFF &
FFFATFFS
FFFAJFFC
R1Z }

e i ettt it ittt

[long)
[long)
[long)
[long)
[ Long)
[ Long)
[long)
[long)
[long)
[long)

[olass Ssmple*)

Figure 6.21 [Watch] Window (Displaying Array Elements)
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6.14  Displaying Local Variables

The user can display local variables in a function using the [Locals] window. For example, we
will examine the local variables in the ma in function, which declares four local variables: a, j, i,
and p_sam.

e Select [Locals] from the [Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPU1. The [Locals] window is displayed.

The [Locals] window shows the local variables in the function currently pointed to by the program
counter, along with their values. Note, however, that the [Locals] window is initially empty
because local variables are yet to be declared.

Neaane Value | Type |
----- a { FFFATFDE } (long[10]1)

-------- 3 Not availshle now.

-------- i Not availakhle now.

----- P sam Oxfffanids { miz } (class Sample*|

Figure 6.22 [Locals] Window

e Click mark ‘+’ at the left side of array a in the [Locals] window to display the elements.

e 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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6.15  Stepping Through a Program

The High-performance Embedded Workshop provides a range of step menu commands that allow
efficient program debugging.

Table 6.1 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.

6.15.1 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. After
that, select [Go] from the [Debug] menu of the High-performance Embedded Workshop for
CPUL, or click on the [Go] button on the toolbar. These operations will perform synchronized
step in.

#

Figure 6.23 [Step In] Button
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ooio2oon Sample::Samplel)
noioznong {

noio2nie =0=0;

15 (00102018 z1=0;

16 (00102014 z=0;

17 (001020714 z3=0;

18 (0010zoc zd4=0;

19 [0010201E =h=0;

20 (00102020 sB=0;

21 (0o10zo22 z¥=0;

22 (00102024 s8=0;

23 (00102026 zi=0;

24 0n102nga 1
25
268 |0D10202C ¢>¥Did Sample::sort(long #a)
27

28 long t;

24 int i, J. k, gap:

an
31 (0010z03A gap = h;

32 00102084 whilel gap » 0 34

33 (001nzods for{ k=03 kdigap:; k++i{

34 (0010Z204E for{ i=k+gap; i<10; i=itgap J{
35 (00102066 for{i=i-gzap; j¥=k: j=j-zap){
36 (0010Z06C iflalilrali+zap] )i

a7 t = alils

a8 (o01nzov4 alil = alitgap]l:

39 (00102078 alitgap] = t:

40 !

41 elze

42 break:

43 h

44 1

45
45 (00102088 gap = zap/?;
47 h

43 (00102094 1
413

e 0 3 —

Figure 6.24 [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 CPUI.
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6.15.2 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 CPU1, or click the [Step Out] button on the toolbar. After that, select [Go] from

the [Debug] menu of the High-performance Embedded Workshop for CPUO, or click on the [Go] button on

the toolbar.

Note: It takes time to execute this function. When the calling source is clarified, use [Go To
Cursor].

i

Figure 6.25 [Step Out] Button
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Figure 6.26 [High-performance Embedded Workshop] Window (Step Out)

The data of variable a displayed in the [Watch] window is sorted in ascending order.
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6.15.3 Executing [Step Over] Command

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

e Move to the change function following the procedures described in section 6.15.1, Executing
[Step In] Command.

e To step through all statements in the change function at a single 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. After that, select [Go] from the [Debug] menu in the High-
performance Embedded Workshop for CPUO, or click on the [Go] button on the toolbar.

v

Figure 6.27 [Step Over] Button

Rev. 1.00 Nov. 26, 2007 Page 173 of 230
RENESAS REJ10J1766-0100



Section 6 Tutorial

ELT L Era | C e [

frarget Davice Contaguraticn ot Supp
brtem Hemcry Brscarcen Nat Supp-
frecgran Name i
. .._sysees\tuteeial.sbs 00100000
z tewhtutorsal.sbe  OOL00HCO
s cem\tutorial.sba 00101000
Lo spavemitutocial.abs 00102000

, LT

(I frold maintvnid}
1

tang a[10]2
tone it

Raady

STEnmene

Hr oo K|S o101 AvAn Lilr| & @ |7
[y Jvases Jzzpe | comzecred |
=R [ FTEATEDE | 1leng[10]} o
LN *DODOSEES | FPPATESE ) [long) :vlm POTNT
B g1 wooooside @ PRRAOFRC | (longy oo i e
® ) H'00004d1d ( FFEATFED | (Lang) [grep our
" 3 H'000Q421E ( FPEATEES | [longd CNE ITEF END
LT W oGGGiend { FFEATIEN §  [long) acep cver ange
R (5 H'00002¢5a ( FPEATFEC | [Lang) 3TCF ADDRRIS
R (5] H'D0002T04 ( FFEATEFOD | [Lang)
LIE W OGCGI0da § FFFEATITA | Llong)
" e H'00000dan | FREATERS | |longd
L H'00000000 ( FFEATERC | [Lang) J

LT by P i Pacrs T, Vorson oo |

I EACIC folakl dobie. Fowberin G061 06 || MM

Figure 6.28 [High-performance Embedded Workshop] Window (Step Over)
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6.16  Forced Breaking of Program Executions

The High-performance Embedded Workshop can force a break in the execution of a program.

Cancel all breaks.

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. After
that, select [Go] from the [Debug] menu of the High-performance Embedded Workshop for
CPUO, or click on the [Go] button on the toolbar.

B

Figure 6.29 [Go] Button

The program goes into an endless loop. To force a break 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 the [Break] check box under [Synchronization options] of
the High-performance Embedded Workshop for CPUO is enabled, the High-performance
Embedded Workshop for CPUO will be halted at the same time as that for CPU1.

o

Figure 6.30 [STOP] Button
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6.17 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.

6.17.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 6.7, Setting a PC Breakpoint, are described below.

e Select [Eventpoints] from the [Code] submenu of the [View] menu in the High-performance
Embedded Workshop for CPU1. The [Event] window is displayed.

e Select the [Breakpoint] sheet.

o Event !Iilm
B 2% =
TYype | State | conditicon |Action

} I\Breakpuint ){ Break condition f

Figure 6.31 [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 in the [Address] edit box.
When using the MCU with flash memory, enter H' 00101060 in the [Address] edit box.

Breakpoint

Address |

— fddress
Yalue |H'1 010E0

Ik I Cancel

Figure 6.32 [Breakpoint] Dialog Box

Note: This dialog box differs according to the product. For the items of each product, refer to
the online help.

e C(lick the [OK] button.
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The PC breakpoint that has been set is displayed in the [Event] window.

e =

Type I State | Condition | Ac... I
Ereakpoint Enable Address=00101060 (tutorial.cpp/48) EBreak

mBreakpninl ;’{ Event condition {'

Figure 6.33 [Event] Window (PC Breakpoint Setting)

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

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 CPUO and CPU1.

The internal RAM area differs depending on the MCU. Refer to the hardware manual of the
MCU used.

e If program execution is failed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

28
29
30
31
32
33
34
45
36
a7
34
39
40
41
47
43
44
45
45
47
45
49
5]
51
¥
53
R 4
i
B
57
5
54
Bl

ooroioz4

goroiozc
oo1oi104a
ooroio3a
oo1n1034
ooraoio4a

ooioto42

aooroi0s0
oo1o1058

aoroi10ead
oo1n10e4
Q0101064
Oo10106E
ooroiota
aoroi10ve
oo1o1o7a
oo1n1ovE
ooroiog:
ooroi10ge
oo101068

woid main(waid)

long a[10];

lonz j:

int i:

clazs Sample %p_szam;

while (1)
p_zam= Sample:
for{ i=0; i<10;
i = rand();
if{i < 03

b= -

i++ 3

alil = 13

p_sam-rsortia);
p_zam-rchangelal;

p_zam-rs0=al0];
p_zam-rs1=a[1];
p_sam-rs2=al[2];
p_sam-rsd=ald];
p_sam-rsd=a[4]:
p_sam-rsh=alh];
p_zam-rsh=a[B];
p_sam-rs¥=al[7];
p_sam-rs8=al8];
p_zam-rsd=a[9];
p_sam:

1

Figure 6.34 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

Item Atatus

Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU)iRenesas E-Series USE Driver)
CETT SHaoww _CPUL

Fun status Ready

Cause of last break BREAK POINT

Fun time count 0000h000min003 =290 bms

Ermulation mode Normal

Endian Big

|ATTD Dizable

4 I :IR Memory }\Plalform A Everts £

Figure 6.35 Displayed Contents of the [Status] Window (PC Break)

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

6.18 Hardware Break Function

A method is given below in which the address bus condition is set under Ch1l (IA_OA_DT_CT) as
hardware break conditions.

e Select [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance
Embedded Workshop for CPU1. 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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Select a line of Chl (IA_OA_DT_CT) in the [Event] window. When highlighted, double-click
this line.

MR Yo ¥ Pt I T Sk Tyl T Sl _m.-lﬂ.il
AF B8 =R ENE Deud o
(e
B 00000000
ﬂl' i 00000000
=1 | ff v 00000000
m ]
B 00000000
B 00000000
® 0000000
BT 00000000
" 00000000
R 00000000
R0 0000000
o000
Hooon
fson
fooon
0000
Dreak (CPUL) 1080
Break{CPULY |
Beeak CFU1) po0n
Break (SPULY foat
Dreak (CFUL) o
Praak{CPUL) 0
Break{cFIL) foooo
Break {cFUL) 1008
Break (L) fooon
joona 0.
joooo +0.
0 e0.
joono 0.
ooon 0.
000CC000 40,
00000000 40,
0000COD0 40
00000000 40
L 000CO000 0.
i g i s 00000000 +0. 31
e [T T ] | 2 e =T | 3
rOECEEAE 0L 07 ALAT | KD AT L DK
[ [vatee =gpe Commested
=N [ FFFS0000 | Idong[10]}
L] H'DO0O0000 | FFFRO0CO ) [leng)
n WOOGO0000 | FPPO000S ) [lang)
Lat] H'D0000000 { FPFOO0003 | [long)
n 3 H'00000000 | FFERO00C ) [leng)
LRtH W BOGO0000 | FrED {dang)
Lt H'DO000000 { FFF [Lang)
AL} 00000000 | FEF [Leng)
n WOOGO0000 | FPPO0OLC )  [lang)
L] H'DO0OO000 | FPFOO0Z0 | |long)
LRt H'DOCOO000 | FFEDOOZA | [leng
e e e e Y i e T T ATy e
L T CACIE Cviaskt v Podorin e B8 |

Figure 6.36 [High-performance Embedded Workshop] Window ([Chl (IA_OA_DT_CT))

e The [Chl (IA_OA_DT_CT) ] dialog box is displayed.
e (lear the [Don't care] check box in the [Address] page.
e Select the [Only program fetched address] radio button and enter H' 00101050 as the value

in the [Address] edit box.
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Event condition 1

fiddress | Data | Gount | GPU Gore Select | Action |

— fddress

[T Don't Gare

 Address
& Cnly program fetched address
" Cnly program fetched address after

Addrezz |H'EII:I'I 01050
' Mon uzer mask " Uszer mask
tiask |

Cance| | e e A I

Figure 6.37 [Address] Page ([Chl (IA_OA_DT_CT)] Dialog Box)

Note: The items that 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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e C(Click the [OK] button.
e The first point display in the State line changes from Disable to Enable.

e The first point display in the Condition line changes from None to Address =
H’ 00101050 (tutorial.cpp/45) pc Core Select: CPUl Break (CPU1).
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 on the [Go] buttons of both
High-performance Embedded Workshops.
The internal RAM area differs depending on the MCU. Refer to the hardware manual of the
MCU used.

e 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
24
30
31
32
a3
a4
35
36
a7
a8
a9
40
41
42
43
44
45
46
47
48
49
50
51
£ 2
53
£ 4
55
BE
57
5 g
59
Bl

oorotnza4

ooroin2c
oorot1n4s
oototoas
oorTo1ngds
oorotro4o

oorotn4:

gotot1oho
oorot1oas

gotot1oen
oo1o1ne4
00101064
O010106E
oo1ofov2
ootot1n?e
oo1o1nda
oo1010?E
oorotng:
oo1o10a6
oototnes

woid main{void)

long a[10];

long j:

int i;

clazs Sample %p_sam;
while (13

p_zams
for(

Sample:
i=0: i<10;
= rand(};
if(i <03

= -i:

h
ali] =

itt 11

i

F_sam-ssort{al;
p_zam-rchanzelal;

p_sam-»z0=a[0];
p_zam-ss1=al1];
p_zam-rs?=a[2]:
p_zam-»=z3=a[3];
p_zam-rsd=a[4];
F_sam-»sh=alf];
p_zam-r=zb=a[B];
p_zam-rs¥=a[7];
p_sam->z8=a[8];
p_zam-+s3=a[3];
F_sam;

}

Figure 6.38 [Editor] Window at Execution Stop ([Chl IA_OA_DT_CT)])
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The [Status] window displays the following contents.

Item Atatus
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU)iRenesas E-Series USE Driver)
CETT SHaoww _CPUL
Fun status Ready
Cause of last break EVENT CONDITION 1 for < bus
Fun time count 0000h000min003 =290 bms
Ermulation mode Normal
Endian Big
|ATTD Dizable

4 I }I\ Mermnory }\Plalform /{ Events [(

Figure 6.39 Displayed Contents of the [Status] Window ([Chl (IA_OA_DT_CT])

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

items that can be displayed, refer to the online help.
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6.18.1 Setting the Sequential Break Condition
The emulator has sequential break functions.

Set hardware break conditions as follows:

Chl IA_OA_DT_CT):
accessed.

A break condition is satisfied immediately after address H'00101050 is

Ch2 IA_OA_DT_CT):
accessed.

A break condition is satisfied immediately after address H'00101042 is

Follow the setting method described in the previous section.
To set these breakpoints as sequential:

e Select [Combination action (Sequential 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.

Combination action{Sequential ar PtaPd

Getting

Break: Gh 2-1 =]

Dion't care

Break: Gh 3-2-1
Break: Ch 3-2-1,Reset point
iHreak: h 2=

- Break: Ch 9-1 Fezet point

Ch123

-Trace stop
IFTrace =top
-Trace stop
IFTrace =top
Performance
Performance

s Ch 3-2-1

: Gh 3-2-1,Reset ponit

: Ch 21

: Gh 2-1.Reset point

: Ch 2 to Ch 1 PtoP for CPUO
: Chi1ta Ch 2 PtaP for CPUO

LE |

Figure 6.40 [Combination action (Sequential or PtoP)] Dialog Box

Note:

items that can be displayed, refer to the online help.

e Select [Break: Ch2-1] and click on the [OK] button.

The items that can be displayed in this dialog box differ according to the product. For the
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When the setting is completed, the [Event] window will be as shown in figure 6.41.

{a,/X|E|

Type I State I Condition I Artion I
Chl(I& ©& DT CT} Disable Address=00101050(tutorial. cpp/45) pe Core Select: CPUL Break (CPUL) Break: Ch 2-1
Chi [IA OA DT} Dissble Address=0010104Z (tutorial.cpp/43) pc Core 3elect: CPUL Break[CPUL) Break: ch 2Z-1
Ch3 [IA) Dizable Hone Break (CPUL)
Chd [IA) Dizahle HNone Break (CPUL1)
(ChS [ IA) Disable HNone Break [CEUL)
Che [ IA) Dizable HNone Break (CEPUL)
Ch7 (IA) Dizable HNone Break (CEUL)
ChS [IA) Dizable Hone Break (CPUL)
Ch [ IA) Dizable HNone Break (CPUL)
Chl10(Ia) Disable HNone Break [CEUL)
Chll(IA Rj Dizable Hone Reset point

4 I’ Breakpoint 4 Event condition

Figure 6.41 [Event condition] Page

Soon after set the [Combination action (Sequential or PtoP)], Chl (IA_OA_CT) or Ch2
(IA_OA_DT) will be invalid. Select Chl (IA_OA_CT) or Ch2 (IA_OA_DT) individually, and
click the [Event] window with the right-hand mouse button and select [Enable].

Note: The items that 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 CPUQO and CPU1. Click on the [Go] buttons of both
High-performance Embedded Workshops.

e If program execution is failed, reset the device and execute again the procedures above.
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The program runs and then stops at the condition specified under Chl1(IA_OA_DT_CT).

28 (00101024 woid main(void)

21 {

an

31 lanz a[10]:

a2 long §;

a3 int i:

a4 clazz Sample #®p_sam:
a5

38 while (121

3y (ooininzc p_Sam= Samples;
ag (00101048 forl i=0: i<10: i++ )
39 (001010338 J = rand();
40 (00101034 ifi) < 03
41 (00101040 = -i:
42

43 00101042 | & alil = i:
44

45 (00101050 | 4| F_zam-ssort{a);
48 (00101053 p_zam-rchangelal;
47

48 (00101060 p_zam-xs0=a[0];
49 (00101084 F_sam-»s1=a[1];:
50 (00101064 p_sam-r=z2=a[2];
51 (001010RBE p_=am-rs3=a[3]:
2 (00101072 F_sam-»sd=a4];
53 (00101076 p_zsam-»=zbh=a[h];
B4 (00101074 p_zam-rsh=a[B];
55 |00D10107E p_zsam-»z¥=a[?];
B (00101082 p_zam-+s8=a[8];
Y (00101088 p_zam-rs3=a[3]:
hE (00101068 p_sam;

b3 !

] !

k1

Figure 6.42 [Editor] Window at Execution Stop (Sequential Break)
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The [Status] window displays the following contents.

Item Atatus
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU)iRenesas E-Series USE Driver)
CETT SHaoww _CPUL
Fun status Ready
Cause of last break EVENT CONDITION 2 for < bus, EVENT CONDITION 1 for © hu=
Fun time count 0000h000min003 =290 bms
Ermulation mode Normal
Endian Big
|ATTD Dizable

4 I }I\ Mermnory }\Plalform /{ Events [(

Note:

Figure 6.43 Displayed Contents of the [Status] Window (Sequential Break)

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

The sequential break conditions that 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.

Select [Combination action (Sequential 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 (figure 6.40).

Select the [Don’t care] radio button and click the [OK] button.
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6.19 Trace Functions
The emulator has two branch-instruction trace functions.

e Internal Trace Function

Refer to section 5.6, Viewing the Trace Information, to see the setting and displayed contents.

e AUD Trace Function

This is the 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 instructions is one branch,
the maximum number of events acquired by a trace is 262,144.

Refer to section 5.6, Viewing the Trace Information, to see the setting and displayed contents.

6.19.1 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.

6.19.2 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 type is specified as follows:

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

e 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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Acquizition
Trace mode
— Trace tvpe
& [Trace i AUD function
—ITrace mode
—Channel 1 —Channel 2
|M-Bus & Branch, GFLI = | [Hore =l
fcquizition Acquisition
v Bead [0 Bead
[+ Write [T ififite
[+ PG relative addreszing [T Birelative addressine
[+ Branch [T Eranch
[+ Software [T Saftware
[+ Data access [T Data access
[T | hetruction Fetch [T hetruction Feteh

% Trace carbinue

Yhen trace buffer full ITrace continue j
=&l moade
= G meded
{*| Bealtime trace £ Mo realtime trace
= S rade

) Trace stop

— Sl trace digmplay ranee

Statt printer ID'EDDUU
Endlpaititer |D'EI
— Digplay TvpeiMot Shared!
[~ CPUD [ DMAG

Cancel |

Figure 6.44 [Acquisition] Dialog Box

RENESAS

Rev. 1.00 Nov. 26, 2007 Page 191 of 230
REJ10J1766-0100




Section 6 Tutorial

Note: The items that 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 6.18, Hardware Break Function. The trace
results are displayed in the [Trace] window after the program execution is completed.

- Trace L= (0] =]
e - | B ()
IR 1® Type | EPY_10 | Master | Dranchiype W | Address Data Instruction Source =
-00017  -0o011 ERANCH CPUL CPY SUERCUTINE UU1011E4 ETV/N RE
~00016 DESTINATION CFO1 Pl 00101038 CHPSTE RO it(y € 0|
-00015 -00010 BRANCH CPUl <PY GENEPAL 0010103< BT/5 @x'101042:8 .
00014 DESTINATION CPUL CRU 00101042 MOV #1382 ies af1]l = 3:
-00013  -0ooow BRANCH CPU1 <PU GENERAL uoloioac BF/! BH'101038:8 .
-0an1z DESTINATION CPO1 P nnininaa JERR anin ER% 4= rand(};
00011 oooon MEMORY CEUL CRU WRITE FEFATEED 0000ZESA res
20010 00007 DRANCH crul cRY SUBRDUTINE 00101039 JERIN AR10 dad 3 = rand():
=uooos DESTINATICN CPU1 CPU uolo11se HOV.L B[H'0018:8,PC) , R ...
-00008  -0000& PO-RELATIVE CPO1 [ READ 0101184 FEEANAOR
00007 00005 MEMORY cEUL CRU READ FEPAD40D APSARDTL
00006 00004 PO-RELATIVE CPUL cEU BEAD 001011pc 4lce4ucn
=-0000s  -0o0o03 HEMORY CPU1 <PY WRITE FFFADAUR ZUDATISE
-000na - -Nnong BRANCH crl PRI SUBROITTNE an1n11ed RTV/R .1 A
Q0003 DESTINATION CFUL CPY 0010102 e /FE w0 if(3 <« 01 {
-00002 -00001 BRANCH crul <Py GHNERAL 0010103¢ BT/3 BH'101042:8
-0 DEITINATION CPO1 e noL01043 Mo R13, B2 ali]l = 4;
0000 - 400000 MEMORY crol CPIr WRTTE FFFATPFC oonNE0na ras -
. o

Figure 6.45 [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.

6.19.3 AUD Trace Function
This function 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] as the [Trace type].

The trace acquisition condition is set in the [Trace mode] page.
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Acquizition

Trace mode | AUD Trace({SPUDY | AUD Trace(GPUD |

— Trace tvpe
" Trace @ AUD function
= [Slrace mode
—tamtel — et
|M-Bus & Branch, GFUO x| | | [Mone =
BeguiEtien BEguUiEtin
¥ | Bead [0 Bead
[ Witite [T ififite
[¥ Pirelative addiessine [T Birelative addressine
[¥ Etarich [T Eranch
[¥ Sattvare [T Saftware
[¥ Data access [T Data access
[T | hetruction Fetch [T hetruction Feteh
iten trace butter full ITrace continue j
—&UD mode
—AUD model
(v Bealtime trace " Mon realtime trace
—AUD mode2
{* Trace continue " Trace stop
—AUD trace dizplay range
Start pointer ID'256
End painter |D'EI
— Digplay TvpeiMot Shared!
[ GFUD v GFLU1 [ DMAG

Cancel |

Figure 6.46 [Acquisition] Dialog Box
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Note:

This dialog box cannot be used in a product that does not support the AUD trace function.

The items that can be set in this window 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

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.

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: The items that 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 6.18, Hardware Break Function. The
trace results are displayed in the [Trace] window after the program execution is completed.

| & B E || o _ﬁgﬁ'

IR 1® Type | CEU_ID | Master | BranchType W | Address | ara Instruction Source =
=-U00017 oooazy ERANCH CPUL CPU SUERCUTINE UU1011E4 ETV/N R&
~00001E DESTINATION CFO1 Pl 00101038 CHPSTE ROl it(y € 0|
-000015 000025 BRANCH CPUl <PY GENERAL 0010103< BT/5 @'101042:8

Q00014 DESTINATION CPUL cPy 00101042 o B13, K2 af1]l = 3:
000013 DooO21 BRANCH CPU1 <PU GENERAL uoloioac EF/3 ©H' 101038 :8
=000n012 DESTINATION cPOl CRI onininas JERSR anin 1" rand(};

000011 DO0DO20 MEMORY ... CPU1 WRITE FEFATEED 0000ZESA ves
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Figure 6.47 [Trace] Window (Example)
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6.20 Stack Trace Function

The emulator uses the information on the stack to display the names of functions in the sequence
of calls that led to the function to which the program counter is currently pointing.

Note: This function 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.

e Double-click the [Event] column in the sort function in the High-performance Embedded
Workshop for CPU1 and set an Event point.

26 (0010202c ‘-{\.:-'I:Iilj Sample:isort{long #a)
27

i long t;

21 int i, J, k, zap;

30
31 100102034 gap = b;

32 100102084 whilel gap > 0 J{

33 00102044 forf k=07 kdgap: k++)1{

34 0010204E forf izk+tgap: 14103 i=itzgap )
45 |0010206E for{i=i-gap: i»=k: j=j-zap){
A6 (0010Z06C | 4N iflalilrali+zap] i

a7 t = alil:

38 |0m0z2074 alil = ali+zap]:

39 (001020748 alitzap] = t;

410 !

a1 elze

42 breal:;

43 1

44 }

45 }

45 |00102086 gap = zap/2;

47 !

48 100102094 }
43
50 |0010209E ¥Did Sample:change(long #a)
a1

Figure 6.48 [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 CPU1.

The internal RAM area differs according to the MCU. Refer to the hardware manual for the
MCU in use.

e If program execution is failed, reset the device and execute again the procedures above.

e After the break in program execution, select [Stack Trace] from the [Code] submenu of the
[View] menu to open the [Stack Trace] window.

StackTrace

Kind| Name | Value

F Sample: rsort (long *) { 0010206 }
F main () { 00101058 }
F main () { 00101058 1}
F main () { 00101058 1}
F main () { 00101058 }
F main () { 00101058 1}
F main () { 00101058 1}
F main () { 00101058 1}
F main () { 00101058 }
F main () { 00101058 1}

Figure 6.49 [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 () function is called from the main () 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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6.21 Performance Measurement Function
The emulator has performance measurement functions.

e 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.
6.21.1 Performance Measurement 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 fnalysis: Pertomance Snalvziz

Figure 6.50 [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: The items that 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.

«F Performance Anal

o S *E H

Channel |Cnnditinn Result

CPUO0 Chl DISAELE oaoooooo
ChZ DISAELE oooooooo
Zhi DISAELE oaoooooo
Chd DISAELE oaoooooo

Pl Chl DISAELE oaoooooo
Chz DISAELE oooooooo
Zhi DISAELE oaoooaoo
Chid DISAELE oaoooooo

Figure 6.51 [Performance Analysis] Window

Note: The items that 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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6.22  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 area for
downloading and executing these modules.

Notes: 1. The write and erase modules must be prepared by the user.
2. This function is not available depending on the MCU. For such an MCU, the [Loading
flash memory] page shown in figure 6.52 will not be displayed.

e 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.

— The write and erase module must be a Motorola-type file.
The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.
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Table 6.2 Module Interface

Module Name

Argument

Return Value

Write module

R4(L): Write address
R7(L): Verify option
0 = no verify,

1 = verify

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

R6(L): Write data

RO(L): End code
Normal end =0,
Abnormal end = other than 0,
Verify error = BT

Erase module

R4(L): Access size
0x4220 = byte,
0x5720 = word,
0x4C20 = longword

None

Note: The (L) means the longword size.

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

RENESAS

Rev. 1.00 Nov. 26, 2007 Page 201 of 230
REJ10J1766-0100



Section 6 Tutorial

¢ 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.

iguration
General Loading flash memory
sy | Mot Shared

Loading flash memory " Disakle & Enahle;
Erasing flash memary t* Disable " Enable
Eile name I Browse. . |
Bus width of flash memony |32—bit bus width ll
Flash mermors erasing time ID’S minute
—Entry point

All erasing module address IH*O

Writing module address IH’O

Access size |1 ll

Cahcel | Al

Figure 6.52 [Loading flash memory] Page
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Table 6.3 shows the options for the [Loading 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.
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e Notes on using the flash memory download function
The following are notes on downloading to the flash memory.

— When the flash memory download is enabled, downloading to areas other than the flash
memory area is 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 erase is enabled, the [Stop] button cannot stop erasing.

— The area for the write and erase modules must be set in an MMU-disabled space.

e An example 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) that has been mounted on Renesas' SH7751 CPU
board (type number: HS7751STCO1H). A sample is provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring
to this sample.

Table 6.4 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
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SHxxxx

Flash memory
(32 Mbytes)
AO-A22 | FIA bus buffer A2-A24
CEQ [ FPGA CSo
CE1,2 —— GND CSs2
OE [~ FIA bus buffer RD
| WE [ WEO
D0-D7 a7 FD bus buffer | D0-D31
D8-D15—
DO-D7 48'15—.
D8-D15|—
DO-D7 <L.
D8-D15 |—
D0-D7 |a223L
D8-D15—
Figure 6.53 Flash Memory Wiring
Table 6.5 Sample Program Specifications
Item Contents
RAM area to be used H'0C001000 to H'0C0015BF
Write module start address H'0C001100
Erase module start address H'0C001000

e Since the 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 memory
[ HotShered

Loading flash memory " Disakle & Enable
Erasing flash memary " Disable ¢ Enable
Eile name IO:¥F'ngram Files¥Renesas¥ Browse. .. |
Bus width of flash memory |32—bit hus width =]
Flash mermors erasing time ID’S minute
—Entry point

Al erasing module address IH’OGOO‘I 000

Writing module address ||—|’05001 100

Access size |1 ll

0K Gancel | Aol

Figure 6.54 [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 Select the object for downloading to the flash memory area.
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6.23  What Next?

This tutorial has described the major features of the emulator and the use of the High-performance
Embedded Workshop.

Sophisticated debugging can be carried out by using the emulation functions that the emulator
offers. This provides for effective investigation of hardware and software problems by accurately
isolating and identifying the conditions under which such problems arise.
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Section 7 Maintenance and Guarantee

This section describes maintenance, guarantee, repair provisions, and how to request for repair of
the emulator.

7.1 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.

7.2 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 a long period, for safety purposes, disconnect the power
cable from the power supply.

7.3 Guarantee

If your product becomes faulty within one year after its purchase while being used under good
conditions by observing TMPORTANT INFORMATION’ described in this user's manual, we will
repair or replace your faulty product free of charge. Note, however, that if your product's fault 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
e Inadequate user's system or misuse of it

e 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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7.4 Repair Provisions

7.4.1 Repair with Extra-Charge

The products elapsed more than one year after purchase can be repaired with extra-charge.

7.4.2 Replacement with Extra-Charge

If your product's fault falls in 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.

e Faulty or broken mechanical parts

e Flaw, separation, or rust in coated or plated parts

e Flaw or cracks in plastic parts

e Faults or breakage caused by improper use or unauthorized repair or modification

e Heavily damaged electric circuits due to overvoltage, overcurrent or shorting of power supply
e Cracks in the printed circuit board or burnt-down patterns

e Wide range of faults that makes replacement less expensive than repair

e Unlocatable or unidentified faults

7.4.3 Expiration of the Repair Period

When a period of one year elapses after the model was dropped from production, repairing
products of the model may become impossible.

7.4.4 Transportation Fees at Sending Your Product for Repair

Send your product to us for repair at your expense.
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7.5 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

1. I 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 is launched 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 the file. 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.

2. I wantto change the settings of a tool but the [Tools->Administration...] menu option is not
selectable.
[Tools->Administration...] is not selectable while a workspace is open. To open the “Tool
Administration” dialog box, close the current workspace.

3. I opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. I changed the settings of the workspace and saved it. My
colleague saved the workspace after me. I opened the workspace again and found that the
settings of the workspace differed from those I 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 a file 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 (wWwww.renesas.com).
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Table B.1 shows GUI menus.

Table B.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 I:EEI Opens the [Workspace] window.
Output Alt + U I:E 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 + | I: Opens the [IO] window.
Status Ctrl+U E Opens the [Status] window.
Cache Shift + El Opens the [Cache] window.
Ctrl+ C
TLB Shift + ﬁ Opens the [TLB] window.
Ctrl + X
Sym-  Labels Shift + - Opens the [Labels] window.
bol Ctrl + A |
Watch Ctrl + W ‘:@ Opens the [Watch] window.
Locals Shift + E Opens the [Locals] window.
Ctrl + W ‘:
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Table B.1 GUI Menus (cont)

Toolbar
Menu Option Shortcut Button Remarks
View Code  Eventpoints Ctrl+ E @ Opens the [Event] window.
(cont)
Trace Ctrl+T ’_ IE Opens the [Trace] window.
Stack Trace Ctrl + K ’_ ﬁ Opens the [Stack Trace] window.
Gra- Image... Shift + ’_ Opens the [Image] window.
phic Cirl+ G o
Waveform... Shift + ’_ Opens the [Waveform] window.
Ctrl +V Ed
Per- Performance Shift + = Opens the [Performance Analysis]
form-  Analysis Ctrl + P window.
ance
Setup Radix Hexadecimal T Uses a hexadecimal for displaying
= a radix in which the numerical
values will be displayed and
entered by default.
Decimal 10 Uses a decimal for displaying a
= radix in which the numerical values
will be displayed and entered by
default.
Octal ’_B Uses an octal for displaying a radix
= in which the numerical values will
be displayed and entered by
default.
Binary ’_Z Uses a binary for displaying a
= radix in which the numerical values
will be displayed and entered by
default.
Emu-  System... ’_‘H' Opens the [Configuration] dialog
lator box allowing the user to modify the
debugging platform settings.
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Table B.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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Table B.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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1.

Appendix D Notes on High-performance Embedded
Workshop

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.

Source-Level Execution
— Source file

Do not display source files that do not correspond to the load module in the program
window. For a file having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.

— Step

Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. In a for statement or a while statement, executing a single step does not move
execution to the next line. To move to the next line, execute two steps.

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 this will not allow correct file accessing to be performed.

Watch
— Local variables at optimization

Depending on the generated object code, local variables in a C source file that is compiled
with the optimization option enabled will not be displayed correctly. Check the generated
object code by displaying the [Disassembly] window.

If the allocation area of the specified local variable does not exist, displays as follows.

Example: The variable name is asc.
asc = ? - target error 2010 (xxxXx)

— 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.
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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 as the radix 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 0 ffff 0

— File specification by commands

The current directory may be altered by file specifications in commands. It is
recommended to use absolute paths are recommended to be used to specify the files in a
command file so that the current directory alteration is not affected.

Example: FILE_LOAD C:\Hew3\Tools\Renesas\DebugComp\Platform
\E10A-USBM\Tutorial\Tutorial\Debug_SHxxxx_E10A-USBM_
SYSTEM\tutorial.abs

7. Memory Save During User Program Execution

Do not execute memory save or verifying during user program execution.

8. Load of Motorola S-type Files

This HEW does not support Motorola S-type files with only the CR code (H'OD) 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.
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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 value is displayed, the register contents are not changed actually.

10. Break Functions

1

—_—

12.

13.

14.

— 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 this time, 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 IS DELETED A=XxXXXXXX

If the above message is displayed, cancel all BREAKPOINT settings with the [Delete All]
or [Disable] button in the [Eventpoint] window.

. Number of BREAKPOINT and [Stop At] Settings in the [Run...] Menu

The maximum number of BREAKPOINTS and [Stop At] settings allowed in the [Run...] menu
is 255. Therefore, when 255 BREAKPOINTS are set, specification by [Stop At] in the [Run...]
menu becomes invalid. Use the BREAKPOINTS and [Stop At] in the [Run...] menu with 255
or less total settings.

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.

Note on Displaying Timeout error

If Timeout error is displayed, 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.

Note on Using the [Run Program] Dialog Box

When [Run...] is selected from the [Debug] menu to specify the stop address, there is the
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 a memory 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 20 ms.

16. BREAKPOINT Setting for SLEEP Instruction

When a break 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
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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: E1I0A-USBM TME.PDF) in the CD-R
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Appendix F  Repair Request Sheet

Thank you for purchasing the EI0A-USB Multi emulator (HSO005KCU04).

In the event of a malfunction, 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
Your company name:
Person in charge:
Tel.:
ltem Symptom

1. Date and time when the
malfunction occurred

Month/Day/Year {at system initiation, in system operation}
*Circle either of items in the braces { }.

2. Frequency of generation of the
malfunction

() times in () {day(s), week(s), or month(s)}

*Enter the appropriate numbers in the parentheses () and
circle one of the three items in the braces { }.

3. System configuration when the
malfunction occurred

System configuration of the emulator:

e E10A-USB Multi emulator (HSO0005KCU04):
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 (HS0005KCU04SR):

Version: V.

Shown as ‘V.x.xx Release xx’ on the CD-R (x: numeral).
e Host computer in use:

Manufacturer:

Type number:

0OS: (Windows® 2000 or Windows® XP)
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ltem 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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