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Notice

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

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

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

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard™: Computers; office equipment; communications equipment; test and measurement equipment; audio and
visual equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial
robots etc.

“High Quality”:  Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems;
anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious
property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each
Renesas Electronics product before using it in a particular application. You may not use any Renesas Electronics product for
any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended
by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a

Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems
manufactured by you.

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

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

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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

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

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

owned subsidiaries.

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

(2012.4)




Regulatory Compliance Notices

® European Union regulatory notices

This product complies with the following EU Directives. (These directives are only valid in the
European Union.)
CE Certifications:

« Electromagnetic Compatibility (EMC) Directive 2014/30/EU
EN 55022:2010 Class A

WARNING: This is a Class A product. In a domestic environment this product may

cause radio interference in which case the user may be required to take
adequate measures.

EN 55024:2010

« Information for traceability
* Authorised representative

Name: Renesas Electronics Corporation

Address: Toyosu Foresia, 3-2-24, Toyosu, Koto-ku, Tokyo, 135-0061, Japan
» Manufacturer

Name: Renesas System Design Co.,Ltd.

Address:

5-20-1, Josuihon-cho, Kodaira-shi, Tokyo 187-8588, Japan
* Person responsible for placing on the market

Name: Renesas Electronics Europe GmbH

Address: Arcadiastrasse 10, 40472 Dusseldorf, Germany
* Trademark and Type name

Trademark: Renesas

Product name: E10A-USB Emulator
Type name: HS0005KCUO01H / HS0005KCU02H

Environmental Compliance and Certifications:

* Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
(RoHS)

Directive 2002/95/EC

 Waste Electrical and Electronic Equipment (WEEE) Directive 2002/96/EC



® United States Regulatory notices

This product complies with the following EMC regulation. (This is only valid in the United States.)

FCC Certifications:

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

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.

CAUTION: Changes or modifications not expresslﬁ approved by the party responsible
for compliance could void the user's authority to operate the equipment.




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 Electronics 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 Electronics 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.

R20UT0870EJ1001 Rev. 10.01 Page Il of VI
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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.

R20UT0870EJ1001 Rev. 10.01 Page Il of VI
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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. Itis 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.

IA CAUTION l 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.

R20UT0870EJ1001 Rev. 10.01 Page IV of VI
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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.

CAUTION

Caution to Be Taken for Disposal:
0 Penalties may be applicable for incorrect disposal of this waste, in accordance

with your national legislation.

European Union regulatory notices:
The WEEE (Waste Electrical and Electronic Equipment) regulations put
responsibilities on producers for the collection and recycling or disposal of
electrical and electronic waste. Return of WEEE under these regulations is
applicable in the European Union only. This equipment (including all
accessories) is not intended for household use. After use the equipment
cannot be disposed of as household waste, and the WEEE must be treated,

— recycled and disposed of in an environmentally sound manner.

Renesas Electronics Europe GmbH can take back end of life equipment,
register for this service at “ http://www.renesas.eu/weee ".

R20UT0870EJ1001 Rev. 10.01 Page V of VI
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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.

R20UT0870EJ1001 Rev. 10.01 Page VI of VI
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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.



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
(The “how to” symbol) margin. It indicates that the text to its immediate right is describing
“how to” do something.




User Registration

When you install debugger software, a text file for user registration is created on your PC. Fill it in and
email it to your local distributor. If you have replaced an emulator main unit or emulation probe, rewrite an
emulator name and serial number in the text file you filled in earlier to register your new hardware
products.

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, please contact your local distributor.
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SuperH™ Family E10A-USB Emulator Section 1 Overview

Section 1 Overview

The E10A-USB emulator (hereafter referred to as the emulator) is a support tool for developing
application systems to run 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 configuration of a system where the emulator is in use.

User system

Connected to
\ the USB connector USB cable (1.5 m)

-

High-performance
Embedded Workshop \

User system connector
E10A-USB emulator

Connected to
the USB connector

User system interface cable

Figure 1.1 System Configuration with the Emulator
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SuperH™ Family E10A-USB Emulator 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 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.
Never place heavy objects on the casing.

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

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

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

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

1.2 Environmental Conditions

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

R20UT0870EJ1001 Rev. 10.01
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Table 1.2 lists the acceptable operating environments.

Table 1.2 Operating Environments

Item

32-Bit Editions of Windows® XP  32-Bit Editions of Windows
Vista®or 32-Bit or 64-Bit
Editions of Windows® 7

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).

CPU Pentium® 11l (1 GHz) or higher Pentium® 4 (3 GHz), Core™ 2
recommended Duo (1 GHz), or higher
recommended
Minimum memory 1 Gbyte or more recommended 1.5 Gbyte or more recommended
capacity (at least 10 times the size of the (at least 10 times the size of the
load module file) load module file)

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® XP,
Windows Vista®, or Windows® 7

Display

Monitor resolution: 1024 x 768 or higher

Power voltage

5.0 £ 0.25 V (USB-bus power type)

Current consumption

HS0005KCUO1H: 260 mA (max.)
HSO0005KCUO2H: 420 mA (max.)

CD-ROM drive

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

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

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.
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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.

Table 2.1 Emulator Functions

No. Item Function
1 User program execution e Executes a program with the operating frequency within a
function range guaranteed by devices.

e Reset emulation

e 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)

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

3 Trace functions e Trace function incorporated in the device

e AUD trace function:
Branch trace or memory access trace

¢ Memory output function of trace data

4 Break functions e Hardware break function (conditions and the number of
conditions differ according to the device)

e PC break function (255 points)
e Forced break function

R20UT0870EJ1001 Rev. 10.01 Page 7 of 278
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Table 2.1 Emulator Functions (cont)

No. Item Function
5 Performance e Uses a counter in the device to measure the number of
measurement function cycles that passes during point-to-point execution.

e Measures the number of cycles that pass in executing
individual functions and lists them at the end of execution
from a ‘Go’ command.

6 Memory access functions e Downloading to RAM

e Downloading to flash memory

e Single-line assembly

e Reverse assembly (disassembly)

e Reading of memory

e Writing to memory

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

o Fill

e Search

e Move

¢ Copy

e Monitor (physical address)

7 General/control register Reads or writes the general/control registers.
access function

8 Internal I/O register Reads or writes the internal 1/O registers.*
access function

9 Source-level debugging Various source-level debugging functions.
function

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 [I0] 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.io], refer
to reference 6, 1/O File Format, in the High-performance Embedded Workshop V.4.09

User's Manual.

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

group.):

<High-performance Embedded Workshop folder>:
\Tools\Renesas\DebugComp\Platform\E10A-USB\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.

221 Internal Trace Function

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

Notes: 1. The number of branch instructions that can be acquired by 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.
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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. When an event that starts trace acquisition occurs, the trace information is output in
realtime from the AUD pins. This function is only available on the EL0A-USB emulator with
model name HSO005KCUO2H.

Counting each set of a branch source instruction and branch destination instruction as 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.

(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.

Notes: 1. This function cannot be supported with some versions of the SHC/C++ compiler.
Since the supported version differs depending on the device to be debugged, refer to
section 2.2.2, Trace Functions, in the additional document, Supplementary Information
on Using the SHXxxxx.

2. 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.
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(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 trace information is being generated intensively
that the output from the AUD pin incapable of keeping up, the
CPU temporarily suspends the acquisition of trace
information. Therefore, although the user program is run in
real time, the acquisition of some trace information might not
be possible.

Non realtime
trace

When trace information is being generated so intensively that
the output from the AUD pin is incapable of keeping up, CPU
operations are temporarily suspended and the output of trace
information takes priority. In such cases, the realtime
characteristics of the user program are lost.

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.

R20UT0870EJ1001 Rev. 10.01
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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
‘********'.

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™ "2 LOST No display No display
CPU wait CPU-WAIT No display No display

generation™ "2

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.

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

o |P: 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.

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

e 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.

o Bus: Displays which bus was accessed.

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

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

e PPC: Output from a performance counter

o 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 trace S_TRACE No display No display Trace(x) function Variable x
execution address  data
System bus MEMORY No display Read/write Memory access Memory
trace address access data
(write only)™t
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.

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

224 Useful Functions of the [Trace] Window

The trace window provides the following useful functions.

(1) Searches for the specified data.
(2) Extracts the specified data.
(3) Filters and displays again the specified data.

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

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

(5) Changes the trace settings during user program execution.

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

R20UT0870EJ1001 Rev. 10.01
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2.3 Break Function
The emulator has the following three break functions.

(1) Hardware break function
Uses a break controller incorporated in the device.
The access address, instruction fetch address, data, or bus cycle condition can be set. The
logical 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.
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2.4 Performance Measurement Function
The emulator has two types of performance measurement functions.
24.1 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.

This function is hereafter called the performance measurement function or PAL.

Notes: 1. Supplemental Explanation on Performance Measurement for Products of the SH-2A
Device Group
Regarding Measurement of Numbers of Exceptions and Interrupts

Even when [Exception/interrupt counts (EA)] is selected as the item for measurement,
trap-instruction exceptions due to TRAPA instructions will not be counted.

2. 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.

2.4.2 Profiling Function
The profiling function is used to measure the performance of each function.

A function having low performance can be easily found if the statistics of the time for each
function are maintained.

Notes: 1. Use of the profiling and performance measurement functions at the same time is not
possible. The [Can not use this function] error message dialog box will be displayed if
simultaneous use is attempted.

2. 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.
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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 flash memory.

When downloading to the flash memory that has not been within the MCU, 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.

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

Memory fill

Memory copy

Memory save

Memory verify

Memory search

Internal 1/O display

Cache table display and edit (only for devices incorporating caches)
TLB table display or edit (only for devices incorporating MMU)
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.
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
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.
Cache operation during user program break:
When cache is enabled in the device incorporating a cache, the emulator may change
the cache data when it accesses memory. For details, refer to section 2.1 in the
additional document, Supplementary Information on Using the SHXxxx.
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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 Function for Releasing Interrupts to the User during User Program
Breaks

On some devices, all interrupts are open to the user during the execution of user programs. A mode
setting is available to specify whether or not interrupt processing is executed during breaks in
execution of the user program.

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
| Check the components against the component list |

| When the emulator
is used first.

Component list

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
| Turn on the user system | is used for second
I time or later.
| 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.

IISH cable

E10A-LUSE emulator

| Il
”EI

Llser system interface cable

Figure 3.2 Emulator Hardware Configuration (when the 36-pin Type Connector is Used)
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The names of each section of the emulator are explained next.

Emulator Top View:

LL
=
[uny
L
521
=

i) ()

Figure 3.3 Emulator Top View

() E10A-USB logo plate: A yellow plate (for HSO005KCUO1H) or a red plate (for

(b) Sliding switch cover;

(c) ACTION LED:
(d) Host connector:

(e) H-UDI port connector:

HS0005KCUO02H) dedicated for the emulator is provided to be easily
distinguished from other E-series emulators.

A cover to protect switches for setting the emulator, which is closed
to prevent incorrect operation. Be sure to close this cover during
emulation.

Marked *‘ACT’. When this LED is lit, the EL0A-USB control software
is in operation.

Marked ““<". A connector for the host computer is provided at the
side of this mark.

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.

R20UT0870EJ1001 Rev. 10.01
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Emulator Host-side View:

Figure 3.4 Emulator Host-side View

(@) 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:

Figure 3.5 Emulator User-side View

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

e

\/

Vs

MODEL : HS0005KCU02H
SERIAL No. : 00001A

~N

(HS0005KCUO02H)

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.

SH-2 SH-Mobile H8S c e
SH-3 NewSH-Mobilg H8SX

SH-4 SH-2A MPEG

SH-2A SH4AL-DSP

MADE IN JAPAN )

O

Figure 3.6 Emulator Bottom View

(@) 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.

Only one device group can be set up using the setup tool
when the emulator is purchased. Be sure to check the device
group you have selected on the label for product
management.

R20UT0870EJ1001 Rev. 10.01
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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 Workshop. The version is checked
at installation and this library is copied to the
hard disk as part of the installation process.
Drivers E10A-USB emulator driver USB drivers for the E10A-USB emulator.
Help Online help for the EI0A-USB  An online help file. This is copied to the hard
emulator disk as part of the installation process.
Manuals E10A-USB emulator manuals E10A-USB emulator user’'s manuals. They
are provided as PDF files.
3.4 Installing Emulator’s Software

Execute HewlnstMan.exe from the root directory of the CD-R and follow the cues shown on
screen to install the software.

Note: 1.

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.

. When installing a driver, the [Select Device Group] message will be displayed in the

[Select Device] dialog box. Only the device group needs to be selected; that is, the
device name does not have to be selected. The listed devices are those supported by the
E10A USB. If the target device is not listed, the version of the emulator software you
are using is old or support for the device may not be available.

The latest version of the emulator software is provided on the website. If the device to
be used is not listed, it is not supported. In that case, please contact a distributor or
agency since providing a preliminary version of the emulator software may be possible
as an alternative.
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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.

Note: 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 cormputer E10A-USE emulator

IS8 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.

Connector for user aystem interface cable

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 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, and 36 (when
using the 36-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.

H-UDI port connector

@ 7 User system

Pin 1

User system interface cable

Figure 3.9 Connecting the User System Interface Cable to the User System
when the 36-pin Type Connector is Used
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GND line

User system GND
connection

User system interface cable

Tab

H-UDI port
connector

‘Tﬂn

LT
/ User system

Pin 1

Figure 3.10 Connecting the User System Interface Cable to the User System

when the 14-pin Type Connector is Used

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
device’s pin assignments.
2. Toremove the 14-pin type user system interface cable from the user system, pull
the tab on the connector upward.
3. The range of communication that the emulator operates at is different depending on
the device used.
4. To connect the signals from the connector, refer to section 1 in the additional
document, Supplementary Information on Using the SHxxxx.
5. When developing user systems, do not connect the TDI and TDO signals of the
device to the boundary scan loop, or separate them by using a switch (figure 3.11).
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H-UDI SHxxxx

port

] TDI
TDO H-UDI

JTAG o Ic ces IC

port

—_TDI| _[TDO TDI| | TDQ . . . TDI TDO
TAP TAP TAP

Boundary scan loop

User system

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

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 emulator User system
Signal Signal

Logic Logic

Host USB
L

A A
computer / \ / \ |_
TN e
Signal ground Signal ground

Power
supply

Lo

Frame ground

Figure 3.12 Connecting System Ground
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3.8 Setting the DIP Switches

A WARNING

Do not change switches (SW2 and SW3) while the
emulator and the user sytem are turned on. The changing of
switches (SW2 and SW3) will result in a FIRE HAZARD and will
damage the user system and the emulator product. The USER
PROGRAM will be LOST.

The emulator incorporates a switch (SW1) for setting up the emulator, a switch (SW2) for
determining whether or not UVCC*! is connected, and a switch (SW3) for determining which pins
of the H-UDI port connector are assigned to the /CA pin*2 and the /AUDMD pin*3. To change
these settings, use the DIP switches that are attached to the lower right of the emulator's upper
side. To open the sliding switch cover, slide it to the right. The DIP switches consist of three
switches (SW1 to SW3) as shown in figure 3.13. When they are in the upper position, the emulator
is turned on. When they are in the lower position, the emulator is turned off.

e N
RENESAS

38

A

£z ///// J

/88881l

ON TYOFF
)

Figure 3.13 DIP Switches
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Notes: 1. When the VCC pin (1/0 power supply) on the user system is connected to the UVCC
pin, the emulator is able to operate at the same voltage level of the user interface as
VCC.
2. The /CA pin is only supported by the SH-Mobile microcomputers.

3. The /AUDMD pin is only supported by microcomputers with the SH2-series RAM
monitoring function.

Tables 3.3 through 3.8 show the relationships between settings and functions of DIP switches 1 to
3. Use the settings depending on the usage of the user system.

CAUTION

Use only the settings shown in tables 3.3 to 3.8. Use of
other settings will not activate the emulator. The USER
PROGRAM will be LOST.
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o Settings for use of the 36-pin interface cable

Description: When the VCC (1/0O power supply related to the H-UDI) of the user system is
connected to the UVCC pin of the H-UDI port connector, set the UVCC with the power supplied.
Here, the 1/O voltage of the user interface applies to the ranges between 1.8 VV to 5.0 V. If the VCC
is not connected, set the UVCC as disconnected.

Table 3.3 Switch Settings of the EL0A-USB (Using SH-Mobile Series 36-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SW1 SW2 SW3 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 0 (off) 0 (off) 3.3V fixed N.C. ICA UVCC is
disconnected
1 (on) 1 (on) 1.8Vto5.0V /CA uvccC Power is supplied
to UVCC

Table 3.4 Switch Settings of the EL0A-USB (Using SH-2 Series 36-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SW1i SW2 SW3 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 0 (off) 1 (on) 3.3V fixed /AUDMD N.C. UVCCis
disconnected
1 (on) 1 (on) 1.8Vto5.0V /AUDMD uvCccC Power is supplied
to UVCC

Note: The /AUDMD and CK pins are only supported by microcomputers with the SH2-series RAM
monitoring function. When SW2 = 0 and SW3 = 1, the CK pin can be connected to pin 29.
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Table 3.5 Switch Settings of the EL0A-USB (Using SH-3/SH-4 Series 36-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SwW1i SW2 SW3 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 0 (off) 1 (on) 3.3V fixed N.C. N.C. UVCC is
disconnected
1 (on) 1 (on) 1.8Vto50V N.C. uvCccC Power is supplied
to UVCC

Table 3.6 Switch Settings of the E10A-USB (Using New_SH-Mobile Series/ SH-4A Series
Products with 4-bit AUD Bus Width/SH-2A Series 36-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SW1i SW2 SW3 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 1 (on) 1 (on) 1.8Vto50V N.C. uvccC Normally used

Table 3.7 Switch Settings of the E10A-USB (Using SH-4A Series 36-pin Interface for
Products with 8-bit AUD Bus Width)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface 1/0 Connected Connected
SW1i SW2 SW3 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 1 (on) 1 (on) 3.3V fixed AUDATAS AUDATA6 Normally used
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o Settings for use of the 14-pin interface cable

Description: When the VCC (1/0O power supply related to the H-UDI) of the user system is
connected to the UVCC pin of the H-UDI port connector, set the UVCC with the power supplied.
Here, the 1/O voltage of the user interface applies to the ranges between 1.8 VV to 5.0 V. If the VCC
is not connected, set the UVCC as disconnected.

Table 3.8 Switch Settings of the E10A-USB (Using SH-Mobile Series 14-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SW1 SW2 SW3 Voltage to Pin 8 to Pin 11 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 0 (off) 0 (off) 3.3V fixed N.C."t ICA UVCC is
disconnected
1 (on) 1 (on) 1.8Vto5.0V /CA uvccC Power is supplied
to UVCC

Note: Pin 8 can be connected to GND.

Table 3.9 Switch Settings of the EL0A-USB (Using SH-2 Series 14-pin Interface)

Switch Settings State of the E10A-USB
User- Signal to be  Signal to be
interface /O Connected Connected
SW1i SW2 SW3 Voltage to Pin 8 to Pin 11 Condition
0 (off) - - - - - The emulator is
only set up
1 (on) 0 (off) 1 (on) 3.3V fixed N.C." N.C. UVCC is
disconnected
1 (on) 1 (on) 1.8Vto50V N.C. uvccC Power is supplied
to UVCC
Note: Pin 8 can be connected to GND.
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Table 3.10 Switch Settings of the E10A-USB (Using SH-3/SH-4 Series 14-pin Interface)

Switch Settings

State of the E10A-USB

User- Signal to be  Signal to be
interface /O Connected Connected
SwW1i SW2 Voltage to Pin 8 to Pin 11 Condition
0 (off) - - - - The emulator is
only set up
1 (on) 0 (off) 3.3V fixed N.C." N.C. UVCC is
disconnected
1 (on) 1.8Vto50V N.C. uvCccC Power is supplied
to UVCC

Note: Pin 8 can be connected to GND.

Table 3.11 Switch Settings of the ELI0A-USB (Using New_SH-Mobile Series/SH-4A Series
Products with 4-bit AUD Bus Width/SH-2A Series 14-pin Interface)

Switch Settings

State of the E10A-USB

User- Signal to be  Signal to be
interface /O Connected Connected
SW1i SW2 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - The emulator is
only set up
1 (on) 1 (on) 1.8Vto50V N.C. uvccC Normally used

Table 3.12 Switch Settings of the EL0A-USB (Using SH-4A Series 14-pin Interface for
Products with 8-bit AUD Bus Width)

Switch Settings

State of the E10A-USB

User- Signal to be  Signal to be
interface 1/0 Connected Connected
SW1 SW2 Voltage to Pin 15 to Pin 29 Condition
0 (off) - - - - The emulator is
only set up
1 (on) 1 (on) 3.3V fixed N.C. N.C. Normally used
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3.9 Interface Circuits in the Emulator

Figures 3.14 through 3.17 show interface circuits in the emulator. Use them as a reference to
determine the value of the pull-up resistance.

Note: The 74LVC2G125 operates at 3.3 V or VCC (1.8 to 5.0 V) from the H-UDI port connector
(changed by the switch).
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Emulator control circuit

3.3y H-UDI port connector

SW2, SW3
uvce
74LVC2G125
Veo 10 kQ
220
AY My ¢ TCK
74LVC2G125
—|Vce 10 kQ
220 —
A Y MWy v TRST
74LVC2G125 1.8V
74AVC16245 Vool—— 10 kQ
220 %
B A v A W - TDO
74LVC2G125 1.8V
74AVC16245 Vel 10 kQ
220 J—
B A Y A * ASEBRK/BRKACK
74LVC2G125
p—I|Vce
AY
74LVC2G125
—IVee 10 kQ
220
AY W : ™S
74LVC2G125
—Vce 10 kQ
220
AY W - DI
74LVC2G125 1.8V
74AVC16245 Veo—— 10 kQ
22 Q
B A Y A W b RESET

Figure 3.14 Interface Circuits in the Emulator (H-UDI)
(New_SH-Mobile Series / SH-4A Series / SH-2A Series)
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Emulator control circuit 3.3V H-UDI port connector
SW2, SW3

uvcc
74LVC2G125 1.8V

74AVC16245 Veo—— 10 kQ
220

A

Y A Wy - AUDCK

=

74LVC2G125 1.8V

74AVC16245 Iﬁ—l ‘_%10 kQ
220
AA,

Y A W - AUDATA[3:0]

=

74LVC2G125 1.8V

74AVC16245 Vool———J 10kQ
220
MW

=

Y A :
AUDSYNC
74LVC2G125 1.8V
74AVC16245 Voo—— 10kQ
220 %
B A Y A Wy - AUDATA([7:4]

Figure 3.15 Interface Circuits in the Emulator (AUD)
(New_SH-Mobile Series / SH-4A Series / SH-2A Series)
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Emulator control circuit 3.3V H-UDI port connector
Sw2
uvcc
74LVC2G125
Vee 10 kQ
220
AY Wy TCK
74LVC2G125
P—{Vce 10 kQ
30 —
A Y W TRST

74LVC2G125 1.8V

74AVC16245 NVool— 10kQ
220 %

B A Y A Wr TDO

74LVC2G125 18V

74AVC16245 VeoJ—— 10 kQ
220 JE—
BA Y A —Wr ASEBRKAK
74LVC2G125
Vce
AY
74LVC2G125
Voo 10 kQ
220
AY MW ™S
74LVC2G125
P—1Vce 10 kQ
220
AY MW DI
74LVC2G125 18V
74AVC16245 Voo—— 10 kQ
2.0 =
BA Y A W CA
74LVC2G125 1.8V
74AVC16245 [Ved——1 10 kQ
220 —
B A Y A —W RESET
74LVC2G125
—|Vce
OE
AY

A

Figure 3.16 Interface Circuits in the Emulator (H-UDI)
(SH-Mobile Series / SH-4 Series / SH-3 Series / SH-2 Series / MPEG Series)
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Emulator control circuit 33V H-UDI port connector
sw2
uvee
74LVC2G125 1.8V
74AVC16245 Ved|—— 10 kQ
220
B A Y A —W- AUDCK
74LVC2G125
p—{Vce
AY
74LVC2G125 1.8V
74AVC16245 Voo—— 10 kQ
3o
B A Y A AUDATA[3:0]
74LVC2G125
p—|Vce
AYp—
74LVC2G125 1.8V
74AVC16245 Voo —— 10 kQ
R0 —
B A YA Wy AUDSYNC
74LVC2G125
p—{Vce
AY—
74LVC2G125 1.8V
74AVC16245 Voo——J 10 kO
220 -
B A Y A W AUDMD
74LVC2G125
p—Vce
AY—
74LVC2G125 1.8V
74AVC16245 Veoo—— 10 kQ
220 -
B A Y A W AUDRST
74LVC2G125
—Vce
AYp—

Figure 3.17 Interface Circuits in the Emulator (AUD)
(SH-Mobile Series / SH-4 Series / SH-3 Series / SH-2 Series / MPEG Series)
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3.10  Setting up the Emulator
Set up the emulator’s firmware using the following procedures.

Note: Only one device group can be set up using the setup tool when the emulator is purchased.
Be sure to check the device group you have selected on the label for product management
attached to the back of the emulator box. 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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3.10.1  Setting up at Purchasing the Emulator or Updating the Version of Software

If you are using the HSOO05KCUOQ1H (serial No.: 03311C or later) or HSO005KCUO02H
(serial No.: 04146E or later) emulator hardware, the below procedure may not be required,;
follow the procedure only when the dialog box shown in figure 3.18 or 3.19 is displayed
by using the procedure described in section 3.11, System Check.

& The product curenthy connected is not the SHxxxx E10A-USE Emulator

Note:

Figure 3.18 [The product currently connected] Dialog Box

The version of the emulator firmware is incorrect.
Pleaze set up the emulatar by using the setup tool

Figure 3.19 [The version of the emulator firmware is incorrect] Dialog Box

1. Open the sliding switch cover and check that the switch (SW1) for setting the emulator is

turned to ‘1°.
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2. Select [Renesas] -> [High-performance Embedded Workshop] -> [Tools] -> [Setup tool for
E10A-USB Emulator] -> [SHxxxx Device Group] from [Programs] in the [Start] menu. A tool
for setting up the emulator is activated.

Figure 3.20 [Start] Menu

HS Setup tool far

Device group of the emulator firmware I ----- s— (&)
Yersion number of the emulator firmware I - ————— )
Wersion nunber of the setup program I 1.1.00.000 #—— (@)

Start settinz up the emulator?

Exit |

Figure 3.21 Setup Tool for Emulator

(a) Device group of the emulator firmware: Name of the device group currently set.

(b) Version number of the emulator firmware:  The version number of software for controlling
the SHxxxx group in the emulator. This item is
displayed only when the SHxxxx group is
available.

(c) Version number of the setup program: The version number of the setup program.
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Notes: 1. If the version numbers shown in (b) and (c) are the same, setup of the emulator is not
required. Setup the emulator only when “-.-.--.---“ is shown in (b) or the version
number of (b) is older than that of (c).
2. If an emulator other than the SHxxxx E10A-USB is connected, the following error
message will be displayed to exit the setup tool.

Setup tool for SHex ET08-USE Emulatar i |

Q The product currently connected is not the SHxex E1048-USE Emulatar.

Figure 3.22 Error Message

3. If the following error message is displayed, the host computer is not connected to the
emulator or the setup switch (SW1) is turned to ‘0.

Setup tool for SH E10A-USE Emulator

& Shift the switch (3W1) for setting up the emulator to 17 and re-insert the USE cable.

CAMCEL |

Figure 3.23 Error Message

If the setup switch (SW1) is turned to ‘0’, set it to “1” and connect the USB cable again.

3. Clicking the [Setup] button displays the following dialog box.

Setup tool for S { E10A-USE Emulator

.-:j Shift the switch SW1) for setting up the emulator to '0' and re—inzert the USE cable.

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

LS CANCEL |

Figure 3.24 [Setup tool for SHxxxx E10A-USB Emulator] Dialog Box
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4. Turn the setup switch (SW1) to ‘0’, connect the USB cable again, and click the [OK] button.
Setting up the emulator’s firmware is started.

Notes: 1. If the following dialog message is displayed, insert the USB cable again.

Setup tool for SHes E10A-USE Emulator |

It failed in the initialization.
Re-inzert the USE cable.

LR

Canicel |

Figure 3.25 [Setup tool for SHxxxx E10A-USB Emulator] Dialog Box

2. When [Add New Hardware Wizard] is displayed, select [Install the software
automatically].

3. Although a dialog box will be displayed to indicate disconnection of the USB, this is
not a problem.

CAUTION

Do not turn off the host computer or disconnect the USB

cable while setting up the emulator. The emulator may be
damaged.

Mow loadinz. ..

Do not disconmect the USE cable until “Loading™ is finished.

Figure 3.26 Start of Setting up the Emulator
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5. When the following dialog box is displayed, setting up the emulator is completed.

Setup tool for 5 E10A-USE Emulator E1

& Setup waz completed successfully.

Figure 3.27 Message for Completion of Setting up the Emulator

6. When setting up the emulator has been completed, the following message will be displayed.
Turn the setup switch (SW1) to “1’, connect the USB cable again, and click the [OK] button.

Setup tool for SHx B 0A-LUSE Emulatar

& Shift the switch (SW1 3 for setting up the emulator to 1 and re—insert the USE cahle.

Figure 3.28 [Setup Tool for SHxxxx EL10A-USB Emulator] Dialog Box

Notes: 1. Be sure to turn the setup switch (SW1) to ‘1’ except when the setup tool is used.

2. To use the license tool for another device group, it is necessary to set up the firmware
by using the setup tool or license tool that corresponds to the device group. To use the
setup tool, however, the license tool must also be installed. For details on the license
tool, refer to the following section.
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3.10.2  Setting up the Emulator by Using the License Tool to Add a Device Group

In the license tool, the emulator for the current product group can be used for debugging another
product group (device group such as SHxxxx Device Group, H8S Device Group, or H8SX Device
Group that is supported by the emulator).

In this section, the names of the device group that have already been installed and another device
group to be added by the license tool are shown as SHxxxx Device Group and H8S Device Group,
respectively. Replace these names according to your environment when you read this section.

The license tool to add a device group does not include software for the EL0A-USB emulator.

Install the software for your product group by using the CD-R provided for the emulator or
accessing the data on the web site.

Note: If no product groups have been installed in the emulator at the time of purchase, do not use
the license tool.
Refer to section 3.10.1, Setting up at Purchasing the Emulator or Updating the Version of
Software, and use the setup tool.

(1) Installing the emulator

Inserting the CD-R into the CD-ROM drive automatically activates the installation wizard (to
prevent automatic activation, insert the CD-R by pressing the Shift key). If the installation wizard
is not automatically activated, execute setup.exe from the root directory of the CD-R.

Follow the instructions by the installation wizard.
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(2) Setting up the emulator

1. Open the sliding switch cover and check that the switch (SW1) for setting the emulator is
turned to “1’.

2. Select [Renesas] -> [License tool for ELOA-USB] -> [H8S Device Group] from [Programs] in
the [Start] menu. This starts up the license tool to add a device group to the emulator.

#% Renesas Autolipdate
@ Rengsas Toals HomePage

Figure 3.29 [Start] Menu

Fl*+ License tool for H8S E10A-USE Emulator ]

Device group of the emulator firmware I SH:o (=)
Yerzion number of the emulator firmware | g p——— (bl
Yerzion number of the setup prozram | 1.0.00.000 (c)

Ztart zetting up the emulator?

setup |

Figure 3.30 License Tool for Emulator

(a) Device group of the emulator firmware: Name of the device group currently set.

(b) Version number of the emulator firmware:  The version number of software for controlling
the H8S Device Group in the emulator. This item
is displayed only when the H8S Device Group is
available.

(c) Version number of the setup program: The version number of the setup program.
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Notes: 1. If the version numbers shown in (b) and (c) are the same, setup of the emulator is not
required. Set up the emulator only when “-.-.--.---* is shown in (b) or the version
number of (b) is older than that of (c).
2. If the following error message is displayed, the host computer is not connected to the
emulator or the setup switch (SW1) is turned to ‘0.

License tool for HES E10A-USEB Emulator Ed

L] "_n,, Shift the switch (5'W1) for zetting up the emulator to 1" and re—inzert the USE cable.
L]

CANCEL |

Figure 3.31 Error Message

If the setup switch (SW1) is turned to ‘0’, set it to “1” and connect the USB cable again.

3. Click the [Setup] button.
When the following dialog box is displayed, turn the setup switch (SW1) to ‘0’, connect the

USB cable again, and click the [OK] button.

License tool for HBS E10A-USB Emulator |

"-\ Shift the switch (SW1) for 2etting up the emulator to D' and re—inzert the USE cable.
L)

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

LS CANCEL |

Figure 3.32 [License tool for H8S E10A-USB Emulator] Dialog Box
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4. Setting up the emulator’s control software is started.

Notes: 1. If the following dialog message is displayed, insert the USB cable again.

License tool for HES E10A-USB Emulator E3

t It failed in the initialization.
. Re-inzert the USE cable.

Canicel |

Figure 3.33 [License tool for H8S E10A-USB Emulator] Dialog Box

2. When [Add New Hardware Wizard] is displayed, select [Install the software
automatically].

3. Although a dialog box will be displayed to indicate disconnection of the USB, this is
not a problem.

CAUTION

Do not turn off the host computer or disconnect the USB

cable while setting up the emulator. The emulator may be
damaged.

Mow loading. ..

Do not disconmect the USE cable until “Loading™ is finished.

Figure 3.34 Start of Setting up the Emulator
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5. When the following dialog box is displayed, setting up the emulator is completed.

License tool for HES E10A-USB Emulator [EJ

L] E Setup waz completed successfully.
L

Figure 3.35 Message for Completion of Setting up the Emulator

6. When setting up the emulator has been completed and the following message is displayed, turn
the setup switch (SW1) to “1’, connect the USB cable again, and click the [OK] button.

License tool for HES E10A-USB Emulator

L] "_u., Shift the switch SW1D for setting up the emulatar to 1" and re—insert the USE cable.
L)

Figure 3.36 [License tool for H8S E10A-USB Emulator] Dialog Box

Notes: 1. Be sure to turn the setup switch (SW1) to ‘1’ except when the license tool for adding
device groups is used.

2. To use the license tool for another device group, it is necessary to set up the firmware
by using the setup tool or license tool that corresponds to the device group. To use the
setup tool, however, the license tool must also be installed. For details on the setup
tool, refer to section 3.10, Setting up the Emulator, in the SuperH™ Family E10A-USB
Emulator User’s Manual, or H8S, H8SX Family E10A-USB Emulator User’s Manual.

3. After you have added a device group by using the license tool, place the attached
device-group sticker onto the back of the emulator box. Otherwise, the emulator may
not be considered as a target product when repair is required. The license tool provides
a license to use the target device group. Be sure to acquire a license for each of the
E10A-USB emulators being used with that device group.
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3.11  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.

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

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

H w DN

% Accessonies
% Startup

@ Administrative Toal: [Comman)

E Command Prampt 'z'a High-performance Emb hiop
e Internet E xplarer |?g High-perfor mance Embedded ‘Workshop Help
@ High-perfor mance Embedded ‘Workshop Read Me

LDocuments

3
@ Settings
Al

ind
P

& He

:E Bun...

Shut Dawn....
i stare

Figure 3.37 [Start] Menu

Note: The [High-performance Embedded Workshop] -> [Tools] is not displayed depending on
the user’s environment.
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5. The [Welcome!] dialog box is displayed.

Welcome!
Cptions: oK |
| f* Lireate a new project workspace; Cancel |
“, [ Open a recent project workspace: Bdministration... |
-
j (" Browse to another project workspace
Figure 3.38 [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.

When the [Open workspace] dialog box is opened, specify the following directory:
<Drive where the OS has been installed>: \WorkSpace\Tutoria\EL0A-USB\xxxx\T utorial

Here, ‘xxxx’ means the target product group.
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After the directory has been specified, select the following file and click the [Open] button.

2| x|
Laok jn: Ia Tutorial j . £ Eo-

File: narne: |Tuturial.hws Open I
Files of bype: IWDrkspaces [*.hwz) j Cancel |
A

Figure 3.39 [Open Workspace] Dialog Box

6. The [CPU Select] dialog box is displayed.

CPU Select X]

CPLU Select
|5Hxxxx ﬂ

[v Search the best JTAG clock:

(0] 4 I Cancel |

Figure 3.40 [CPU Select] Dialog Box
The [CPU Select] dialog box has the following options.

e [Search the best JTAG clock] check box
Search the JTAG clock values and start up with the highest available value as the initial
value.

Note: Opening this dialog box may not be possible. This depends on the device in use.

Select the CPU from the drop-down list and click the [OK] button.
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7. The [Select Emulator mode] dialog box is displayed depending on the MCU/MPU used.

Device

itz @ E104-USE Emulator

" Writing Flash memary

Cancel_ |

Figure 3.41 [Select Emulator mode] Dialog Box

Select the MCU/MPU name in use from the [Device] drop-down list box. The following items are
selectable in the [Mode] group box.

— E10A-USB Emulator
The E10A-USB emulator for the specified MCU/MPU is activated. Debugging the program
is enabled.

— Writing Flash memory
The user program is programmed to the internal flash memory. To download a load
module, register it in the workspace. Do not attempt anything other than downloading of
the load module.
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8. The [Connecting] dialog box is displayed and the emulator connection is started.

Figure 3.42 [Connecting] Dialog Box
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9. The dialog box shown in figure 3.43 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 3.44 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 ET

& SHwxxx E10A-USE emulatar firmmare will be set up.

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

Figure 3.43 Dialog Box to Confirm Setting up of the Emulator Firmware

hexxxx E

& SHwacex E108-USE emulator firmmare will be updated.

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

LS CANCEL |

Figure 3.44 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.

Note: The above dialog boxes are only displayed if you are using the HSO005KCUO1H (serial
No.: 03311C or later) or HS0005KCUO2H (serial No.: 04146E or later) emulator
hardware. In this case, follow the procedure described in section 3.10.1, Setting up at
Purchasing the Emulator or Updating the Version of Software.
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10. The dialog box shown in figure 3.45 is displayed.

L |

& Pleaze, Reset the uzer system and presz <Enter> Key.

Figure 3.45 Dialog Box of the RESET Signal Input Request Message

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

hex=xs
Can not find ARESET signal.
Fleaze check ARESET and eoc.

Betry | lgnore |

Figure 3.46 [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.

14. When using the MCU with flash memory, the [Clock] dialog box shown in figure 3.47 is
opened.
For the [Clock] dialog box, set the frequency of the crystal oscillator which has been connected
to or the external clock which has been input to the target microcomputer (MCU).

Clock |10 MHz
Set the frequency of the crystal rezonator connected to the MCL in Cance| |

uze or the external clock beine input.

Figure 3.47 [Clock] Dialog Box
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15. After the following dialog box is displayed, input the ID code as a security code for the flash
memory. However, H’FFFFFFFF is disabled as the ID code.
Input this 1D code when [EL0A-USB Emulator] is selected and the [New ID code] check box is
unselected on activating the emulator. If the ID code is not matched or the [New ID code]
check box is selected, the flash memory contents are erased.

ID Code EI

Flease input ID Code

—

v Mew ID code

IR I Cancel

Figure 3.48 [ID Code] Dialog Box

16. When "Connected" is displayed in the [Output] window of the High-performance Embedded
Workshop, the emulator initiation is completed.

& =

Lebe

Connected

| [\Bui\d ?\Debug A Find in Files ?\ Macro l}\‘Test .}\ Version Contral /

Figure 3.49 [Output] Window

Note: When the user program has already been downloaded to the flash memory, source-level
debugging cannot be executed because there is no debugging information on the user
program after the emulator has been activated. Be sure to load the debugging information
file. For details, refer to section 4.2.1, Setting at Emulator Activation.
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Notes: 1. If the emulator is not initiated, the following dialog boxes shown in figures 3.50
through 3.56 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.

Can not find ARESET zienal.
Fleaze check ARESET and Weoc.

Betry | lgnore |

Figure 3.50 [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.

hexxxx |

& Check the connection between the H-DI pinz and the H-UDI port connector.

Figure 3.51 [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 setup tool or
license tool.

& The product currenthy connected is not the SHxxxx E10A-USE Emulator

Figure 3.52 [The product currently connected] Dialog Box
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(d) If the following dialog box is displayed, the version of the firmware in the emulator
may be old. Set up the firmware by using the setup tool.

The wversion of the emulator firmware is incorre ct.
FPlease set up the emulator by using the setup tool

Figure 3.53 [The version of the emulator firmware is incorrect] Dialog Box

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

hexxxx

& COMMUMICATION TIMEQUT ERROR

Figure 3.54 [COMMUNICATION TIMEOUT ERROR] Dialog Box

hexuxx

& My ALID ASERAM FIRMWARE !

Figure 3.55 [INVALID ASERAM FIRMWARE!] Dialog Box

& Error JTAG boot

Figure 3.56 [Error JTAG boot] Dialog Box
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(f) The following dialog box is displayed when the flash memory cannot be erased.
Change the MCU since the flash memory has been reprogrammed more times than the
limitation.

E104-USB

1 Flazh memory erase errar!
. Change device.

Figure 3.57 [Flash memory erase error!] Dialog Box
Note: If a mode is illegally set, the error message shown in figure 3.57 will be displayed.

(g) The following dialog box is displayed when the flash memory cannot be
reprogrammed. An incorrect system clock value has been input to the [Clock] dialog
box or the flash memory has been reprogrammed more times than the limitation.

E10A-USB

L] 'f Error sending Flash memary write program
L

Figure 3.58 [Error sending Flash memory write program] Dialog Box

(h) The following dialog box is displayed when an incorrect ID code has been input. For
security, the flash memory is completely erased.

E10A-USE X

Figure 3.59 [ID code error!] Dialog Box
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(i) 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-USB X

! 'f Boot Failed !

Figure 3.60 [Boot Failed!] Dialog Box

2. Ifanincorrect driver has been selected, the following dialog box will appear.

E10A-USB

1 Unable to restore the previous driver settings
= pleaze choose another driver.

Figure 3.61 [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.
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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.

Welcome!
Cptions: oK |
| f« Lireate a new project workspace; Cancel |
*. (" Open arecent project workspace: Administration.. |
o
j (" 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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In this section, we describe the following three ways to start up the High-performance Embedded
Workshop:

e [Create a new project workspace] - a toolchain is not in use
o [Create a new project workspace] - a toolchain is in use
e [Browse to another project workspace]

The operation of [Open a recent project workspace] radio button is same as the operation without
specifying the workspace file when [Browse to another project workspace] is selected.

411 Creating the New Workspace (Toolchain Not Used)

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

Welcome!

Options: oK |

| o Lreate a new project workspace! Cancel |

., Open a recent project workspace: Administration... |
—

j " 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.

otk zpace Mame:
hest

Project Mame:
hest

Directary:

IO:\WDrkSpace\test Erowmsze.. |
GPU famile:

ISuperH RISC engine ;I

Tool chain:

|Nu:une LI

Properties.. |

(0] .8 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.

Settine the Target System for Debugeine

—Targets :
SH-xx E108-U5

i 1] l
Target tvpe : |5H‘><>< -]
Target GPU : ISHXKH ;I

fext | Finizh | Cancel |

Figure 4.4 [Setting the Target System for Debugging] Dialog Box
Check the target emulator and click the [Next] button.

For details on the items that can be selected in this dialog box, refer to the file titled “MPUs
and MCUs Supported by the EI0A-USB Emulator” (esupportdevice.pdf), which is included on
the CD of the EL0A-USB emulator software.
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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.

Settineg the Debuegeger Options

Target name :

Core :
|<single corer LI

Configuration name :
|Debug_5 H-xx E108-USBE_SYSTEM

— Detail options :

Item | Yalue

o it |
[~ Tnitial =es=ion

et | Finish | Cancel |

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.

After the High-performance Embedded Workshop has been activated, the emulator is
automatically connected. For operation during connection, refer to section 3.11, System Check.
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4.1.2 Creating the New Workspace (Toolchain Used)

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

Welcome!
Options: oK |
| f* Lireate a new project workspace! Cancel |
(" Qpen a recent project warkspace: Bdminiztration... |
~_i'
j " Browse to another project workspace

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.

Mew Project |
Projects I
' fipplication tiork=pace Name:
Diemonstration ItESt
@ Empty F'.pplicgtiu:nn Project Name:
@Impart Maketile Itest
ﬂ Library
Directary:
IG:'\WarkSpace'\test Browse... |
GPU family:
ISuperH FISC engine ;I
Tool chain:
I Fenezaz SuperH Standard ;I

Properties... |

(0] .8 I Cahcel

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.

New Project-7/9-Setting the Tareet System for Debueeing

—Targets :

[T=H-1 Simulatar -~
[15H-2 Simulator

[(J5H-2 SimulatorLittle endian?
MEH-24 E10A-LSE 3
[(JSH-2A FLASH E10A-USE SYSTEM
[(JSH2A custom_Sol E10A-USE SYSTEMI
[(JSH-2A_CUSTOM] E104-USE SYSTEM ¢
[J5HZ28-FPU Cwcle Baze Simulatar
[15HZA-FPU E10A-USE SYSTEMISHZ &) o

Lo | >
Target type : | All Targets ~|
Target SPU IF'||| CPU=s ;I

{Back | Heto | Finish | GCancel |

Figure 4.8 [New Project —7/9- Setting the Target System for Debugging] Dialog Box
Check the target emulator and click the [Next] button.

For details on the items that can be selected in this dialog box, refer to the file titled “MPUs
and MCUs Supported by the EI0A-USB Emulator” (esupportdevice.pdf), which is included on
the CD of the E1L0A-USB emulator software.

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.

New Project-859-Setting the Debueeer Options

Target name :

SH-28 E10A-USE SYSTEM
Caore :

|<single cores LI

Configuration name :
|Del:uug_5 H-28_E108-USB_SYSTEM

— Detail options :

Item | Walue

e ity |

[~ Titial session

{Back | Heto | Finish | GCancel |

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.
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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 3.11, System Check.

(a) Connecting the emulator after the setting at emulator activation

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

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

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

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

i:ﬁ:ilest — High-performance Embedded Workshop

File Edit Miew Project Debug Setup Tools Test Window Help
P@Ed & 4|6 ||& S s oo
—_——————— x|

N

Id’lﬁssmnSerx_EmA—Usm HJ Eﬂhl JE2 G

E10&.

ER="
El@ test
=] 23 G source file

4] vecttblc

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
Debugger Options] dialog box. The setting for using the emulator has been registered in this
session file.

After selected, the emulator is automatically connected.
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4.1.3 Selecting an Existing Workspace

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

[OK] button.

Welcome!

Options: oK |

I " Create a new project workspace Berezl |

Adminiztration... |

(" Open a recent project warkspace:

| [

-]

—:' f* 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.

Open Workspace

Laak in: Iasample j - I'fi‘€ Ex]-

33 sample

(zample hus

Filz name: | sample b | Open I
Files of tpe: I'W'l:urkspal:es [ bweaz] j Cancel |
S

Figure 4.12 [Open Workspace] Dialog Box
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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

421 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.

Debue Settings @EJ
|DefauItSession LJ Tareet ]Options]
@ o Iarget

Debug format:

1<n0ne> LJ

Download modules:

Filename Offzet Address | Format Add..
OK | 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.
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4. Click the [Options] tab.

Debug Settings EJ
|DefauItSession LJ Target Options ]
@ P Command batch flle load timine:

At targ |

Command line batch procezsing:

¥ Dizahle batch file execution when downloading debug information

v Download modules after build

I~ Remove breakpointz on download

[~ Dizable memory access until after tareet connection command file execution
v Limit dizazsembly memory access

[~ Do not perform automatic tareet connection
I~ Reset GPU after download module
I~ Digable memory access by GUI when target is executing

Ok | Gancel

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

o Immediately before downloading
e Immediately after downloading

o Immediately after a reset

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.

=] ¥eCTiDLD
-3 G+ source file
@ zort.cpp
@ tutorialcpp
-3 Download modules
D tutorialabs -
£ Dependencies Dowenload
Diovenload (Debug Data Onlyd

Download & New Module..
Debue Settings...
Cionfigure “Wien...

¥ Bllaw Docking
Hide

Properties...

1

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

Notes: 1. When load modules are downloaded, select [Debug] -> [Download] -> [All DownLoad
Modules].
2. The emulator downloads programs to the flash memory just before execution of the
user program.
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4.2.3 Setting the Writing Flash Memory Mode

The following describes the procedures when the emulator is used as a tool for programming of
the internal ROM. The load module to be downloaded to the new workspace is registered and
programmed.

Note: 1. When the [Writing Flash memory] mode is selected, command chains registered on the
[Options] page of the [Debug Settings] dialog box must be removed. The [Reset CPU
after download module] checkbox must also be deselected.

2. The emulator is also usable as a programming tool in mass production when it is
operating in the [Writing Flash Memory] mode.
However, the flash memory of an actual MCU which has been used in connection with
the EL0A-USB Emulator for debugging will have been programmed at emulation and
subjected to stress accordingly. Do not use an MCU that has been used for debugging
in a mass-produced product.

(a) Select the new project workspace.

Mew Project Workspace 2]

Projects I

Wiark zpace Mame:

P Ccbugeer only - 5
hest

Project Mame:
hest

Directary:

IO:\kaS pacehtest Erowsze.. |

GPU family:
ISuperH RISC engine ;I

Tool chain:

INu:une ;I

Properties... |

(0] .8 I Cancel

Figure 4.16 [New Project Workspace] Dialog Box
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(b) Select the target MCU and click the [Next] button.

New Project—-7/9-5Setting the Tareet System for Debugeine

—Targets :
SH-xx E108-USE SYSTEM

i 1] l
Target tvpe : ISH—xx |
Targst GPU |SHxox x|

[ext | Finizh | Cancel |

Figure 4.17 [New Project —7/9- Setting the Target System for Debugging] Dialog Box
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(c) The [Select Emulator mode] dialog box is displayed.

Select Emulator mode E'

Device

Mode

" E108-USE Emulator

i« YWititing Elash memory

Gareel_|

[ Do not zhow thiz dialog box again.

Figure 4.18 [Select Emulator mode] Dialog Box

Select the [Writing Flash memory] mode.

(d) Turn on the target board, input the reset signal from the user system, and press the [OK]
button.

L] "_\ Pleaze reset the uzer svstem and press <Enter> Kew.
L

Figure 4.19 Dialog Box of the RESET Signal Input Request Message
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(e) For the [Clock] dialog box, set the frequency of the crystal oscillator which has been
connected to or the external clock which has been input to the target microcomputer
(MCU).

aystem Glock |'§|
Clock: MHe
Set the frequency of the crystal resonator connected to the MCL

ih uge or the external clock being input. Gancel

Figure 4.20 [Clock] Dialog Box

(f) Select [Debug Setting] from the [Debug] menu.

Eﬁ! test — High—performance Embedded Workshop

File Edit Wiew Project Build BOEIES Setup Tools  Test  Window Help
0O = Synchronized Debugeging... - ﬂl Iﬁl Debug

Debug Sessions..

=T Reset CPU

-4 & source file
dbsctc
intpre.c
rezetpre.c
1A

YR P

=] Go
ZI| Reset Go Shift+F5

Figure 4.21 High-performance Embedded Workshop Window
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(9) Select the target MCU and then the download module with the [Add...] button.

Debug Settings

jSessionS H-xx_E10A-USB_SYSTEM

> Tareet 10pti0ns]

@ Write_only

Target:

]SH-xx E10A-LSE SYSTEM

Core:

Debug format:

18— Record

Download modules:

=l

_Filename

CiMWork Spaceh Wirite_only\ Wirite_onlys D....

Offzet Address | Format Add..

00000000 S-Recard —

| 2
Ok | GCancel
Figure 4.22 [Debug Setting] Dialog Box ([Target] Page)
(h) The download file is displayed on [Project Files].
Workspace E|
= @ Wik ite_only
- I@ Write_only

-5 Download modules

1

£ Dependencies

N 3] Projects I ] Termplates | 4] Mawigation

[ Test ]

Figure 4.23 [Workspace] Window ([Project Files])

R20UT0870EJ1001 Rev. 10.01

Mar. 25, 2016

RENESAS

Page 88 of 278




SuperH™ Family E10A-USB Emulator Section 5 Debugging

(i) Select and download the file with the right-hand mouse button.

Workspace

EI@ Wik ite_only
=[5 Write_only
Ela Download madules

------ =4 Dependencies Download
Dowriload (Debug Data Only)

Unload

Download & New Module..

Bemove

N @ijem | @ Templates

Debue Settines..

Configure Wiew..

IT Bllow Dock ine
Hide

Felocate Madule...

Properties...

Figure 4.24 Download Menu of the [Workspace] Window ([Project Files])

(i) The dialog box for sum checking is displayed and programming is completed. Sum data is
a value that data in the internal ROM area has been added by byte. If no user program
exists, the value is calculated by H’FF.

Debueeer

1 Flazh memary writing OF
\J) Sum data=H'0feab57f

Figure 4.25 Message for Completion of Flash Memory Programming
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(k) When the following dialog box is displayed, click on the [OK] button. The debugging
platform is automatically disconnected.

L] E The connection of the emulatar iz releazed.
L

Figure 4.26 Message for Exiting Writing Flash Memory Mode and Automatic
Disconnection
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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.

431 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 4.27) in the toolbar.

|Debug E104_SYSTER v | || SessionE104_SYSTEM |

Figure 4.27 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 4.28).

Debue Sessons

Debueg seszions:
sezsionEl08 55 TEM Add...

Bemove
Save as.
Properties...

Current session:
|SessionE10A_SYSTEM |

IR I Cancel

Figure 4.28 [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.
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432 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
4.28).

Click the [Add...] button to display the [Add new session] dialog box (figure 4.29).
Check the [Add new session] radio button.

Enter a name for the session.

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

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

o s~ wDd

Add new session

= fdd a new session

Hame: | Cancel

f* lze an exizting zeszion file

Mame:  [tutorial

Gezgzion file path: Browze..

[v Open and maintain link to session file

[ Make session file link read anly

Figure 4.29 [Add new session] Dialog Box
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e To import an existing session into a new session file

1.

o > wD

6.

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

Click the [Add...] button to display the [Add new session] dialog box (figure 4.29).
Check the [Use an existing session file] radio button.

Enter a name for the session.

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

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

If the [Open and maintain link to session file] check box is checked, 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.

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

e Toremove a session

1.

Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

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.
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o To view the session properties

1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

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 4.30).

Seszsion Properties

Hame: Seszion _E104-USB_SYSTEM ] :
Location: C:\ Program Filest Renesasz) Hewi Wk ite_onh i Write_onlvl Ses = |

Last modified:  12:00:09, Wednesday, Aueust 23, 2006 _ Cancel |
[ Bead only

Figure 4.30 [Session Properties] Dialog Box

e To make a session read-only

1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

2. Select the session you would like to make read-only.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.30).

4. 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.

5. Click the [OK] button.

e To save a session with a different name

1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.28).

2. Select the session you would like to save.

3. Click the [Save as...] button to display the [Save Session] dialog box (figure 4.31).

4. Specify the location to save the new file.

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

e SEssion

Save in; I £ zample

= & & ok E-

Release
SimDebug_SH-2
DefautSession.haf

SimSession=H-2 hst

File: mame: |

=~

Save as type: I Sezzions [~ hsf]

[ Maintain link

| Save I
Cancel |

7

Figure 4.31 [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. It is
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.3, Setting at
Emulator Activation.

When the dialog box is closed after setting the [Debug Settings] dialog box, the emulator will
automatically be connected.

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

Connect the emulator by simply switching the session file to one in which the setting for the
emulator use has been registered.

t:ﬁ:“esl — High-performance Embedded Workshop

Eile Edit Aiew Project Debug Setup Tools Test Window Help

JJD FEF | E|s |8 “ & @ |[pebug =] |[sessionsH-o ET08US 7] | 74 HJE{M =t &
———————— -l Bom

4] vectthlc

Figure 4.32 Selecting the Session File

In the list box that is circled in figure 4.32, 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.
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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.

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
o 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 (- ).

(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.

Hieh—performance Embedded Workshop

' Seszion " SessionE106_5YSTEM” in project “tutorial” has been modified.
= Do wou want to save it7?

I - J— ho | cancel

Figure 4.33 [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.
51 Setting the Environment for Emulation
511 Opening the [Configuration] Dialog Box

Selecting [Setup -> Emulator -> System...] or clicking the [Emulator System] toolbar button (\E|)
opens the [Configuration] dialog box.
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51.2 [General] Page

Sets the emulator operation conditions.

Configeuration

General | Loadine flazh memory ]

Mode

Emulation mode

| Marmal

|Disal:ules interrupts during single step execution

Step option

BC maode |Em|
PPC mode |Eml
Memory area f* Mormal

el e

" Physical " Wirtual

AUD clock

1/8 GPU clock

JTAG clock

1.25MHz

TLE Mode
When TLB Error occurred

|TLEI mizz exception iz dizabled

|Display TLE error message to Dialog box

Reset Mode |F'|ut|:-
Fead Status [w PCSR
PPC Option

TimeOut ' '

[v It counts during GPL zleep

K1 JEN RN KN KN

Figure 5.1 [Configuration] Dialog Box ([General] Page)
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Items that can be displayed in the sheet are listed below.
[Mode] Displays the MCU/MPU name.

[Emulation mode] 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.

[Step option] Sets the step interrupt option.

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

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

*Note: Include interrupts in a break.

[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
MCU/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 SHxXxxx.

[JTAG clock] 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 MCU/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.

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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5.1.3

Downloading to the Flash Memory

Sets the emulator operation conditions for downloading the external flash memory. This function
is not available when the SH7047F, SH7144F, or SH7145F is in use.

For details, refer to section 6.22, Downloading to the Flash Memory Area.

Configuration

General Loading flash memory

Loading flazh memory " Dizable
Erazineg flazh memary {+ Dizable " Enable
Eile name | Browse...
Buz width of flazh memory |32—I:|it buz width ﬂ
Flazh memary erazing time | minute
Entry point
All erazing module address |
Wiriting module address [HD
Access gize |'I j
] 4 | Cance| ‘ |

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] 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

[Erasing 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

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

[Bus width of flash memory] Sets the bus width of the flash memory.

[Flash memory erasing time] 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.

[Entry point] 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 EIf/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.

52.1 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.
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52.2 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.

«® tutorial.cpp E@EJ

|2 &)@

Line | Source A. | E. 5. Source
25 Finclude “sort.h”
2B tinclude <stdlib.h> £
27
26 00001024 void main{void)
29 {
a0
a1 lang al10];
32 long J;
33 int i;
a4 clazs Sample #p_sam;
35
36 00001036 ® while (131
37 00001034 p_sam= new Sample;
48 (00001038 for{ i=0; i<10; i++ )f
33 (00001044 J = randi);
40 (00001048 ifti <0}
41 (00001050 =i
42 i
43 00001058 o alil = iz
14 1
45 (00001068 p_gam-rsortia):
46 (00001070 p_sam-rchanzela):
43
48 00001076 p_san->e0zal0];
49 100001074 p_sam-rsl=all]
5000001076 p_sam-s?zal?]
G1 (00001082 p_sam->s3=a[3] 1
B2 [00001086 p_zam->sd=a[4]
53 0000108a b _sam-s5=a[5]
54 (0000108e p_sam->s6=a 6]
G5 (00001082 p_sam->s?=al7]:
5E 00001098 p_sam->s8=al8]: -

_J:? annnIna. n ram-Yefzalals ‘,4‘

Figure 5.3 [Source] Window
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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 (event 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 event condition is set. The number of address conditions that can
be set is the same as that of event 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.

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.
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S/W breakpoint column
S/W breakpoint column displays the following items:

[ A bookmark is set.
& A PC Break is set.
&: PC location

=) To switch off a column in all source files

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

H w DN

The [Global Editor Column States] dialog box is displayed.
A check box indicates whether the column is enabled or not. If it is checked, the column is

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

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.

Global Editor Golumn States

[w]Dizazzembly Addressz
[w]Ewent

[w]Label

[wLire

[w]iOhj code

W5 Breakpaoints
WS W Breakpoints - &5M

£ b

Cancel

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.
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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.

«* tutorial.cpp — Disassembly

slag
Line | E.| 5. Disassem. = Objcode Label Mixed
41 =i
00001050 (6558 MEG RS, RS z‘
00001062 |1FEC MOY. L RE.@(H’ 30:4,R16)
o0onoins4  |BRD3 MOy R13.RE
00001056 (4608 SHLL2 RE
42 i
43 all] =i
o 00001068 |B2F3 MOY R16,R2
oonoinss  |326C ADD RE, R2
0000105C  |7D01 ADD H01.R13
0000105E |2252 WOV, L RS, @R
00001060 |[4E10 LT R14
00001062 |BFEF EF /S BH™1044:8
oonoine4  |1FDB MOY. L R13,B(H 2C:4,R15)
00001066 |D217 WOV, L ] B{H 005C:8,PCY,R2
14
45 p_zam->sort(al:
00001068 |BGF3 MO R15,RE
oonoines (4208 SR BRZ
0000106C |B4B3 WOY R11,R4
0000106E |D21E6 WOV, L B{H'0058:8,PC),R2
48 p_zam-rchanze(a):
0onoi1nv0  |BAF3 WMoY R15,R5 Jﬂ
| v

Figure 5.6 [Disassembly] Window
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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.

fzzembler

Addrezsz  Code 0K |
00001 040 7937

M . Cancel |
e monic:

[fDD #H37.R3

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
[Editor] window will not be changed. This is the same even if the source file contains
assembly codes.
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525 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

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.

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.

531 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.

Monitor Setting il il
Monitor Setting I
Hame : |monih:|r1
— DOptionz
fuddress {H'00FB000
Size (byte) - [Ho020 |
Accezs [Format] ; IBYTE [ASCH) j
[+ &uta-Refresh at rate [ms] : |D'EIEIEDEI
[+ Reading the |ritial ¥ alue
— Color
Charnge Indicator ; IChange j
Faorgground : _Ivl B ackaround I:II'I
¥ Mayfly
— Detail
IDET.fl'n.IL MOT SUPFORTED! Detail . |
— Hiztory
Cancel |

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.
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[Size]: Sets the range for monitoring.
[Access]: Sets the access size to be displayed in the monitor window.
[Auto-Refresh at rate]: Sets the interval for acquisition by monitoring.

[Reading the Initial Value]:  Selects reading of the values in the monitored area when 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 VValue] 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.
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After setting, clicking the [OK] button displays the [Monitor] window.

# 2 |[15 =]|[everascn =l ‘
Address | 40| +1 42| 43| +a| 45| +6| +7 ) +8| 40| +a| 48| +c| 40| +E| 47| Value |
00000000 DO OO0 08 OO0 OO0 01 OO0 OO0 00 OO0 08 Z¢ 00 01 00 00 vvuueeeesn.

oooooolo oo oo o088 44 00 00 08 48 EC kw6 90 6F 80 OO0 OO0 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.

53.3 Temporarily Stopping Update of the Monitor

During user program execution, the display of the [Monitor] window is automatically updated
according to the auto-update interval. Select [Lock Refresh] from the popup menu of the [Monitor]
window to stop the update of display. The 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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535 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 ranitar L4 _i Monitar Setting. .. Shift+CEr+E

| v manitor2 - HODFFEDED
monitorl - H'00FFBO000 {*_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 Seleck il EI

| Mame | Address |

¥ monitor? H'O0FFEO30
V¥ monitor H'OOFFED["_heap_area'

| add.

Edit...

Hide?

|
|
Lock Refiesh? |
|
|

Bemowve

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.

|
Iten IStatus
Target Dewice Configqaration Mot Support
Swstem Memory Resources Not Support

Program Name Memory Loaded Area

-._systemhtutorial. ahs H'0ododoood - H'O00000017
H'O0000g00 - H'O00000Z4E
H'O0001000 - H'O00001&6E7
H'O000Z000 - H'O000Z0EF

Ilﬂ\ Memur}rﬂ Flatform _,]\ Everts ,"

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.
o [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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55 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.

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, event 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 used to set more complex conditions.

Notes: 1. When event 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. ltis 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 event conditions that can be set vary according to the emulator in use. For details,
refer to the online help.
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55.3 Opening the [Event] Window

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

The [Event] window has the following two sheets:

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

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

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

3

Type | State | Condition Action
Ereakpoint Enasble Address=0c000000 Ereak

£ [

Breakpoint ."i Event condition I.f’

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)

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

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.
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5.55 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.

55.7 Enable
Enables the selected breakpoint(s).
55.8 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).

55.10 Delete All
Removes all breakpoints.
5511 Go to Source

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

Breakpoint

Address |

— Addres=s

Walue Im

| (14 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.

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.
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5.5.13  Setting Event Conditions

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

Type | State | Condition | Action |
Chl(IA O& DT CT} Enable 2ddress=0c000000 acecess M-bus Break Break
Chi (IA DA DT} Dizable HNone Break
Ch3 [T4) Enable Address=00000000 pc Break Break
Chd (TA) Dizable None Break
ChS (TA) Dizable HNone Break
Chb [IA) Disable None Break
Ch7 ([ IA) Dizable HNone Break
“hd [IA) Dizable HNone Break
Cho [(IA) Dizable HNone Break
Ch10(1a) Dizable HNone Break
Chll(IA R} Dizable HNone Feset point
\ Breakpoint } Event condition I.I'r

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] Event 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

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.

R20UT0870EJ1001 Rev. 10.01 Page 122 of 278
Mar. 25, 2016 RENESAS




SuperH™ Family E10A-USB Emulator Section 5 Debugging

55.14 Edit...

Only enabled when one event 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 event channel(s). An event channel that the condition has not been set is not
enabled.

5.5.16 Disable

Disables the selected event channel(s). When an event 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 event channel. To retain the details of the event 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 event channels.
5.5.19 Goto Source

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

If an address value has not been set to the event channel, this option cannot be used.
5.5.20 [Combination action(Sequential PtoP)]

Sets a sequential condition of event channels or points where performance measurement or internal
tracing starts and stops.

55.21 Editing Event Conditions

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

55.22  Modifying Event Conditions

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

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

5.5.24  Disabling Event Conditions

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

5.5.25 Deleting Event Conditions

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

55.26  Deleting All Event Conditions
Choose [Delete All] from the popup menu to remove all event conditions.
5.5.27  Viewing the Source Line for Event Conditions

Select an event condition and choose [Go to Source] from the popup menu to open the [Source] or
[Disassembly] window at the address of the event condition. The [Go to Source] menu is only
available when one event condition that has the corresponding source file is selected.
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5.6 Viewing the Trace Information
For the description on the trace function, refer to section 2.2, Trace Functions.
56.1 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

When the emulator does not set the acquisition condition of the trace information, the trace
information is acquired by the internal trace function in default.

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

| &2 BDE @ |w

PTR ‘ IF |Type ‘ Instruction Source ‘ Label ;I
-000007  -DTO003 BRANCH EF/S EHT20D...

-000008 DESTINATION MOV #H'09, ... alil = tmpl[% - il;

-000005 -DT0O00Z2 BRANCH BF/S @HT20D. ..

-000004 DESTINATION MOV #H'09, ... ali]l = tmpl[% - 1];

—000003  -Droool BRANCH BE/S @H'20D...

-000002 DESTINATION MOV #H'09, ... alil = tmpl[% - il;

-000001 -DT0000 BRANCH RTS

+000000 DESTINATION MOV.L @R15,R... p_sam->s0=a[0]; -

< | »

Figure 5.17 [Trace] Window (Type 1) (Internal Trace)

This window displays the following trace information items:

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

BRANCH: Branch source
DESTINATION: Branch destination

[Address] Instruction address

[Instruction] Instruction mnemonic

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

[Label] Label information
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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.

f Z BT C @ 0

ETR IE TyRe Bus | R/W Address Data Soutce Label fl
-000337  -D'000255 BRANCH 0000104C

-000336 DESTINATION 00001054

000335 -D'0002 MEMORY L-Bus WRITE 0000FFE] 0000667

000334 -D'0 MEMORY L-Bus WRITE 000UFFDO 00006679

-000333 -D'0 BRANCH 00001062

=000332 DESTINATION 00001044 j = rand();

=0003221 -D'00025 MEMS L-Bus WRITE OQ00FFED QO00000g

=000330 -D"00025 BRANCH 00001044 i rand({);

000329 DESTINATION 000011F0 rand

000328 D0 MEMORY L-Bus WRITE O000FFBOD 00000000

=000227 =D'0 2 MEMORY L=Bus RERD 00001214 0oo0s40C

=00032& =D"000247 MEMORY L=Bus RERD 00001Z1e 41CE4EED -
4 J MJ

Figure 5.18 [Trace] Window (Type 1) (AUD Trace)

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

[PTR] The trace buffer pointer (+0 for the last executed instruction)
[IP] The amount of acquired trace information
[Type] Type of 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)

[Bus] The bus which was being accessed

[R/W] Whether the generated data is associated with read or write access

[Address] Address

[Data] The data of the generated data access. When [Type] is S_TRACE, value x, a
variable of function Trace(x), is displayed.

[Instruction] Instruction mnemonic

[Repeat] Displayed only when the Repeat filter is used. This item shows the number of

consecutive branch operations.

[Probe] State of the input probe
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[Timestamp] Timestamp value
[Source] The C/C++ or assembly-language source program
[Label] Label information

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

Some devices to be debugged display the items below. For details on the specifications of each
product, refer to the additional document, Supplementary Information on Using the SHxxxx, or the
online help.

[eawesm e,
H& BSTE @ wm

PTR IF Haster BranchType Bus R/W Address Data | P... FPC4| Instruction Source Label =
-0 Y -p'OODOL0  CPY .. [ J SUEF G 000011E0 . 0... . ..

o

Figure 5.19 [Trace] Window (Type 2)
[PTR] The trace buffer pointer (+0 for the last executed instruction)
[IP] The amount of acquired trace information
[Master] (Bus Master)  Type of bus master accessed

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

[Branch Type] Type of branch (only when the branch trace is acquired):
GENERAL.: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exception branch

[Bus] The bus which was being accessed

[R/W] Whether the generated data is associated with read or write access

[Address] Address
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[Data] The data of the generated data access. When [Type] is S_TRACE, value x, a
variable of function Trace(x), is displayed.

[PPC] Performance-counter output

[Instruction] Instruction mnemonic

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

[Label] Label information

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

The [Acquisition] dialog box has the following pages:

Table 5.1  [Acquisition] Dialog Box Pages

Page ltem
[Trace mode] Sets trace acquisition conditions.
[Window trace] Sets window trace acquisition conditions.*?
[AUD Branch trace] Sets branch conditions acquired by the AUD trace function.**
[Branch Trace] Sets branch conditions acquired by the internal trace function.
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.

Acguizition

Trace mode | Window trace I &UD Branch trace

— Trace tvpe

" Internal trace

—&UD function
v Branch trace

v Window trace | ¥ Channel A [T Channel B |
[T Software trace

—AUD mode
| ALUD mode: &+ Bealtime trace ¢ Non realtime trace |
| &0 mode?: * Trace continue ¢ Trace ztop |

ALD trace display range:
Start pointer |D'255

End painter |D'EI

ITI Cancel |

Figure 5.20 [Acquisition] Dialog Box ([Trace mode] Page)

This dialog box specifies the methods and conditions for the acquisition of trace information.

[Trace type]: Selects the type of the trace function.
[AUD function] Uses the AUD trace function.
[Internal trace] Uses the internal trace function.

The following can only be set when the AUD trace function is used.

[AUD function]: Sets the trace acquisition condition.
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For a description of the conditions for trace acquisition, refer to section 2.2.2, AUD Trace
Function.

[AUD mode]: Sets the acquisition mode of the AUD trace.

[AUD mode 1]:  An option to determine the operation when the trace information is
continuously generated.

[Realtime trace] Some of the trace information will not be output.

[Non realtime trace] Where necessary, the CPU waits until each item of trace
information has been output.

[AUD mode 2]:  An option that determines the operation when the trace buffer of the
emulator becomes full.

[Trace continue] The oldest trace information is overwritten by the latest
information.
[Trace stop] Trace information is not acquired after the buffer has been filled.

[AUD trace display range]:  Set the display range of the [Trace] window.
[Start pointer] The trace is displayed from the specified value.
[End pointer] The trace is displayed to the specified value.

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without modifying the settings.
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Some devices to be debugged display the following dialog box. For details on the specifications of
each product, refer to the additional document, Supplementary Information on Using the SHxxxx,
or the online help.

Acguisition E |

Trace Mode

—Trace type

—Trace Mode 1
' Realtime trace  MNon realtime trace

—Trace hode 2
& Trace continue ¢ Trace stop

—ALD hMode
&+ 4pit £ it

—AUD trace displey range

Start pointer |D’255

End pointer ID’G

—lser memory ares
Start [Ho

Eridl Addfess HEFE

—Trace E<tend Mode
[T Trace data with PPC

] Cancel

Figure 5.21 [Acquisition] Dialog Box ([Trace mode] Page)
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[Trace type]: Selects the type of trace function.

[AUD function] Uses the AUD trace function.
[Internal trace] Uses the internal trace function.
[User Memory trace] Uses the memory output function of trace data.

[Trace Mode 1]: An option to determine the operation when the trace information is
continuously generated; only available when selecting [AUD trace] or
[User Memory trace].

[Realtime trace] Some of the trace information will not be output.

[Non realtime trace] Where necessary, the CPU waits until each item of trace
information has been output.

[Trace mode 2]: An option that determines the operation when the trace buffer of the
emulator becomes full; only available when selecting [AUD trace] or [User
Memory trace].
[Trace continue] The oldest trace information is overwritten by the latest
information.
[Trace stop] Previous trace information is not acquired.
[AUD Mode]: Some devices to be debugged can select the 8-bit mode of the AUD pin.

For details on the specifications of each product, refer to the additional
document, Supplementary Information on Using the SHxxxXx, or the online
help. This is only available when [AUD trace] is selected.

[AUD trace display range]: An option to set the display range of the [Trace] window; this is
only available when [AUD trace] is selected.
[Start pointer] The trace is displayed from the specified value.
[End pointer] The trace is displayed to the specified value.

[User Memory area]:  An option to set the display range of the [Trace] window; this is only
available when [User Memory trace] is selected.

[Start] Specifies the start address of the memory range that the trace
result is written to.

[End address] Specifies the end address of the memory range that the trace
result is written to.

[Trace Extend Mode]:

[Trace data with PPC] Outputs a performance counter in the [Trace] window.
(If this function is enabled, the source of the branch trace will
not be displayed.)

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without modifying the settings.
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(2) [Window trace] page

Acquisition il EI
Trace mode Window trace | AUID Branch trace I
—Channel &
Foead Ak ite: = Bead = Whikite f* ReadMrite
Start address: IH'EI
End address: |H'FFFFI
Bus state: f* | -bus  H-bus T Y-bus  [Fbus
—Channel B
Bead At ite: " Read ) Wikite {* Read Mrite
Start addrezs; |H'EI
Endl address; |H'EI
Buz state: % [-bus i A-bus 0 vhus ) Ehus
] I Cancel |

Figure 5.22 [Acquisition] Dialog Box ([Window trace] Page)
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This dialog box is used to specify conditions for the acquisition of trace information. For a
description of the conditions for trace acquisition, refer to section 2.2.2, AUD Trace Functions.

[Channel A]: Enables channel A of the window trace.
[Bus state] Selects a bus for trace acquisition.
[Read/Write] Sets tracing of read or write access or both.
[Trace start address] Sets an address range for the tracing of data access. The start

address is set here.

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

[Channel B]: Enables channel B of the window trace.
[Bus state] Selects a bus for trace acquisition.
[Read/Write] Sets tracing of read or write access or both.
[Trace start address] Sets an address range for the tracing of data access. The start

address is set here.

[Trace end address] Sets an address range for the tracing of data access. The end
address is set here.
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(3) [AUD Branch trace] page

Selects the type of branches to be acquired.

Acguizition

Trace mode I Window trace AUD Branch trace

v icquire normal branch instruction frace!

¥ fcquire subroutine branch instruction trace

¥ fcquire exception branch instruction trace

| ] I Cancel |

Figure 5.23 [Acquisition] Dialog Box (JAUD Branch trace] Page)
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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.

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.

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

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

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 EI

Gieneral |F'u:|u:|ress | data | Type | Buz I R |

— Trace gearch range
[T Mot dezignation [T Upward search

Start PTR: [-32767
End PTR. : ID

0k, I Cancel | Amply |

Figure 5.24 [Trace Find] Dialog Box ([General] Page)
[Trace search range]: Sets the range for searching.

[Not designation]: Searches for information that does not match the conditions set
in other pages when this box is checked.

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

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

Trace Find EI

Gieneral Address ||:|ata | Tvpe | Bus | RAW |
[T Don't care

Setting
|7E~3|UE : IH'FFEFEEI

0k, I Cancel | Apply |

Figure 5.25 [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 EI

Generall fiddrezz  data |T;-.:'|:|e |Elus |MM |
[T Don't care

Setting
|7E~3|UE : IH'EII:II:IEI

0k, I Cancel | Apply |

Figure 5.26 [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 EI

Generall fddress | data | Tvpe | Bus it |
I~ Dont care!

—S;{tlng

String :  |READ =]

k. I Cancel | Smply |

Figure 5.27 [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 being accessed. The selection is not available when a time stamp is acquired.

Trace Find EI

Generall fddress | data  Tvpe |Elus | R |
I~ Don't carel

—S;{tlng

String :  |BRANCH =l

] I Caricel | Amply |

Figure 5.28 [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) [Bus] page
Select the status of a bus.

Trace Find X
—aetting
String : II—BUS ;I
] I Canicel | Apply |
Figure 5.29 [Trace Find] Dialog Box ([Bus] Page)
[Don't care]: Detects no bus condition when this box is checked.
[Setting]: Detects the specified bus condition.
[String]: Select a bus condition (not available when [Don’t care] has been
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.

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.
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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.

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 address conditions.

[Data] Sets data conditions.

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

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

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

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

General |F'u:|u:|ress | data | Twpe | Bus | RAW |
[~ Don't care other pages: [~ Enable Filter
[ Mot designation
Trace digplay range
Start PTR: |
End FTR.: I

k. I Cancel | Apply |

Figure 5.30 [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.

[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.
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(2) [Address] page
Set address conditions.

Setting
* Point Ranee

Fram : IH'

To: |

] 4 I Cancel | Apply |

Figure 5.31 [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 asingle address or the end of the address range (only available when
[Range] has been selected).

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.
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(3) [Data] page
Set a data condition.

Generall fiddrezz  data |T;-.:'|:|e |Elus |MM |
[ ibon't care!

Lo

Setting
* Point Ranee

Fram : IH'

To: |

] 4 I Cancel | Epply |

Figure 5.32 [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.

—aetting

JREAD
MRITE

k. I Cancel | Apply |

Figure 5.33 [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 being accessed. The selection is not available when a time stamp is acquired.

x|
[1BRAMCGH -
[IDESTIMATION
[CIMEMORY
[CILOST
[CIGPU-Yait j
] 4 I Cancel | Apply |
Figure 5.34 [Trace Filter] Dialog Box ([Type] Page)
[Don't carel]: 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) [Bus] page
Select the status of a bus. The selection is not available when a time stamp is acquired.

Generall fddress | data | Type Bus IMM |

I~ Don't care:
—aetting
[I-Bu=
[L-Bus
[ ¥-Bus
[-Bus

(] I Cancel | Spply |

Figure 5.35 [Trace Filter] Dialog Box ([Bus] Page)
[Don't care]: Detects no bus condition when this box is checked.

[Setting]: Detects the specified bus condition (not available when [Don’t care] has 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.

Skatistic

2l
Set |
e
End I —I
[ oo |

— Statistic Analysiz

& Default © Fanoe

Tmecienend (=1

Itern I <Mones j

Eiesult

[Clear
Fezult :

Condition | Aot | PTH

I,

Cloze

Figure 5.36 [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.

[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.
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[New]: Creates a new condition.

[Result] button:  Obtains the result of statistical information analysis.

[Clear]: Initializes the settings.

[Result] list box: Clears 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.

Function Call Display x|
Setting
Enable to display trace information with function
call anly ¢
™ Dizable
ok | Cancel |

Figure 5.37 [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.

Note: The measurement conditions and the number of channels differ depending on the product.
Refer to the EL0A-USB emulator’s additional document that is specific to the MCU/MPU
you are using.

57.1 Opening the [Performance Analysis] Window

Choose [View -> Performance -> Performance Analysis] or click the [PA] toolbar button (\E’) to
open the [Select Performance Analysis Type] dialog box.

Select Performance &nalysis Type llll

Perfarmance Analysis: Performance Analysiz ] 4

Figure 5.38 [Select Performance Analysis Type] Window

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

5 %a *H H
Channel |Condition Eesult
Cchl AC 0000C7DD
che BT 00000102
ch3 DISAELE 00000000
Ch4 DISAELE 00000000
Figure 5.39 [Performance Analysis] Window
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It is possible to hide any column not necessary in the [Performance Analysis] window. Selecting a
column you want to hide from the popup menu displayed by clicking the right-hand mouse button

on the header column hides that column. To display the hidden column, select the column from the
said popup menu again.

5.7.2 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.

57.3 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.

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

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

The profile function enables function-by-function measurement of the performance of the
application program in execution. This makes it possible to identify parts of an application
program that degrade its performance and the reasons for such degradation.

The High-performance Embedded Workshop displays the results of measurement in three
windows, according to the method and purpose of viewing the profile data.

5.8.1 Stack Information Files

The profile function allows the High-performance Embedded Workshop to read the stack
information files (extension: “.SNI”’) which are output by the optimizing linker (ver. 7.0 or later).
Each of these files contains information related to the calling of static functions in the
corresponding source file. Reading the stack information file makes it possible for the High-
performance Embedded Workshop to display this information to do with the calling of functions
without executing the user application (i.e. before measuring the profile data). However, this
feature is not available when [Setting->Only Executed Functions] is checked in the pop-up menu
of the [Profile] window.

When the High-performance Embedded Workshop does not read any stack information files, the
data about the functions executed during measurement will be displayed by the profile function.

To make the linker create a stack information file, choose [Build -> SuperH Risc engine Standard
Toolchain...], and select [Other] from the [Category] list box and check the [Stack information
output] box in the [Link/Library] sheet of the [Standard Toolchain] dialog box.
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SuperH
Configuration : OJ"C-++| fesembly  Link/Library |Standard Lihraryl CPU | Debﬂﬂ
| Debug_E104A_SYSTEM =l Category : [Other =]
EI@ % Pr':'je':ts Mizcellaneous options :
(S tutaria
[:l G source file Dﬂlway utput SQ record at the end -
[:l i+ zource file < Information o
|:| fizzembly source file [ JCompress debug information
B Linkage symbal file Clow memary use during linkage ;l
User defined options : IF'.bsu:nIute:’RelocatabIefLibrary ;l
=
=
Options Link/Library :
—noprelink. —-rom=D=F, -nomeszaee -
~list="$ICOMNFIGDIRMEPROJECTHAMEY map™ —nooptimize
—start=DWVECTTEL DINTTEL/00 PRezetPRG, PInt PRG0800,P.C.C =

(0] 4 I Cancel |

Figure 5.40 [Standard Toolchain] Dialog Box (1)
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5.8.2 Profile Information Files

To create a profile information file, choose the [Output Profile Information Files...] menu option
from the pop-up menu of the [Profile] window and specify the file name, after measuring a profile
data of the application program.

This file contains information on the number of times functions are called and global variables are
accessed. The optimizing linker (ver. 7.0 or later) is capable of reading the profile information file
and optimizing the allocation of functions and variables in correspondence with the status of the
actual operation of the program.

To input the profiler information file to the linker, choose [Optimize] from the [Category] list box
and check the [Include profile] box in the [Link/Library] sheet of the [Standard Toolchain] dialog
box, and specify the name of the profile information file.

SuperH ngine Standard Toolchain
Configuration : GG+ | fzzembly  Link/Library |Standard Library | CPU | Deb 4 | ’I
IDebug_EmP._S‘r"STEM ;I Category : IOptimize ;I
=3 @ all Lnaded Projects S chfes (-
B @ I_O timize items LI
[:l O zource file R
- G+ saurce file Optimize : ISpeed vl Elifnitiated sizer] 0001 E =3
-2 Assembly source fils

-2 Linkage symbol fils [w]Unify strings v include profile ;
[#Eliminate dead code |

F{e_al.lcu:ate regizters Modify.. |

[CJEliminate same code Cache gize :

WDptimize branches Sige : I O0002 E
Line : | (0020 E

Optionz LinkALibrary :

—nuprelmk —rom=D=F, - -
—list=" $(00NFIGDIR}¥$(PROJEOTNP.ME]' map”
—optimize=zpeed -

(0] 4 I Cancel |

Figure 5.41 [Standard Toolchain] Dialog Box (2)

To enable the settings in the [Include profile] box, specify the [Optimize] list box as some setting
other than [None].
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5.8.3 Loading Stack Information Files

You can select whether or not to read the stack information file in a message box for confirmation
that is displayed when a load module is loaded. Clicking the [OK] button of the message box loads
the stack information file. The message box for confirmation will be displayed when:

e There are stack information files (extension: “*.SNI”).

e The [Load Stack Information Files (SNI files)] check box is checked in the [Confirmation]
sheet of the [Options] dialog box (figure 5.42) that can be opened by choosing [Setup

->Options...] from the main menu.

Options

Build ] Editor ] Debue ] Workepace Confirmation lNetwnrk]

Digplay confirmation dialogs for:

(w[Ihwalid macrao initial directary

[w]kevboard shorteut owerr ite
[Load Proeram
ck Information F

[loading Labels

[JLoze sezzion changes on refresh
[w|lacro recording with non zupported target
w|Mested zymbolz expansion

[w]Feload out-of-date download modules
[w]Fezet Al P& Settines

[w]Fezet Al P& Settines at Loadine
[w]Feset P4 Setting

(wlsave file changes befare maode switch
[ JSave memary

[Tsaving Labels

[wl5zan Dependencies Prior To Build

——1 o '

WiGo when no programs downloaded A~ et All
[wInitialize Target Glear Al

o 1

Cancel

Figure 5.42 [Options] Dialog Box
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584 Enabling the Profile
Choose [View->Performance->Profile] to open the [Profile] window.

Choose [Enable Profiler] from the pop-up menu of the [Profile] window. The item on the menu
will be checked.

5.8.5 Specifying Measuring Mode

You can specify whether to trace functions calls while profile data is acquired. When function
calls are traced, the relations of function calls during user program execution are displayed as a
tree diagram. When not traced, the relations of function calls cannot be displayed, but the time for
acquiring profile data can be reduced.

To stop tracing function calls, choose [Disable Tree (Not traces function call)] from the pop-up
menu in the [Profile] window (a check mark is shown to the left of the menu item).

When acquiring profile data of the program in which functions are called in a special way, such as
task switching in the operating system, stop tracing function calls.

5.8.6 Executing the Program and Checking the Results

After the user program has been executed and execution has been halted, the results of
measurement are displayed in the [Profile] window.

The [Profile] window has two sheets; a [List] sheet and a [Tree] sheet.
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5.8.7 [List] Sheet

This sheet lists functions and global variables and displays the profile data for each function and
variable.

Profile

o |

B = |5 =3

Function/Variable I F/VI Address | Size Times | Optionl Optioni I -
_PowerCN_Reset PC F 00000800 H'O000002C 1 1814 0

Sateple: :Sawmple () F 00002000  H'O000000ZE 1 1752 0

_diwlu F 00001468  H'OOOOOOOO0 1 945 0

oooo137o F 00001370 H'O00000000 1 2930 0

_mwalloc F 00o001icd  H'O0000000 1 5093 0

_free F 0000121 H'00000000 1 ligd 0

_rand F 000011F0 H'O000000ZC 10 2880 0

operator new|unsigned... P 0000118c  H'O0C0OO064 1 2547 ]
((CATTTHTT F____NOON113R K O0NOON2C 1 1405 | n _'lll
4 }I\Lisl ,’{ Tree [‘

Figure 5.43 [List] Sheet

Clicking the column header sorts the items in an alphabetical or ascending order. Double-clicking
the [Function/Variable] or [Address] column displays the source program corresponding to the
address in the line.

Right-clicking on the mouse within the window displays a pop-up menu. For details on this pop-up
menu, refer to section 5.8.8, [Tree] Sheet.
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5.8.8 [Tree] Sheet

This sheet displays the relation of function calls along with the profile data that are values when
the function is called. This sheet is available when [Disable Tree (Not traces function call)] is not
selected from the pop-up menu in the [Profile] window.

Profile =]

B¢ gl % o |

Function | Address | Size | Stack Size | Times | Optionl | OptionZ | ]
E ¢ Z\Program Files‘Renesas\Hew'\ToolsR...

é""'_PDwerON_RESEt_PC 00000800 H'O000O00ZC H'OODOOOOOO 1 1514 u] u]

- _ INITSCT 000010p0d  H'00000000  H'O00000o0oo 1 132142 u] u]

CALL_INIT 00001138  H'000000Zc H'OOOOOOOO 1 14035 u] u]

in 00001024  H'O0DOOO94 H'OODOO0OOO 1 u] u]

Sample: Jample () 00002000  H'0O00000ZE  H'OOOOOOOO 1 u] u]

Iél----operatm: new (unsigned long) 0000118c  H'O000OO64 H'OOOOOOOO 1 2547 u] u]

: """ _malloc 00001ZcO  H'0O000O00OO  H'O0OOO0o0o0 1 S093 u] u]

- _rand 000011F0  H'0O00000ZC H'O0OOOOOO 10 oag0 u] u]

A | I

A FIf List A Tree

Figure 5.44 [Tree] Sheet

Double-clicking a function in the [Function] column expands or reduces the tree structure display.
The expansion or reduction is also provided by the “+” or “-“ key. Double-clicking the [Address]
column displays the source program corresponding to the specific address.

Right-clicking on the mouse within the window displays a pop-up menu. Supported menu options
are described in the following:

e View Source
Displays the source program or disassembled memory contents for the address in the selected
line.

e View Profile-Chart
Displays the [Profile-Chart] window focused on the function in the specified line.

e Enable Profiler
Toggles acquisition profile data. When profile data acquisition is active, a check mark is shown
to the left of the menu text.
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Not trace the function call

Stops tracing function calls while profile data is acquired. This menu is used when acquiring
profile data of the program in which functions are called in a special way, such as task
switching in the operating system.

To display the relation of function calls in the [Tree] sheet of the [Profile] window, acquire
profile data without selecting this menu. In addition, do not select this menu when optimizing
the program by the optimizing linkage editor using the acquired profile information file.
Find...

Displays the [Find Text] dialog box to find a character string in the [Function] column. Search
is started by inputting a character string to be found in the edit box and clicking [Find Next] or
pressing the Enter key.

Find Data...

Displays the [Find Data] dialog box.

Find Data |

Colum:
- Cancel |

Find Data

% Maximum

= Minimum

Figure 5.45 [Find Data] Dialog Box

By selecting the column to be searched in the [Column] combo box and the search type in the
[Find Data] group and entering [Find Next] button or Enter key, search is started. If the [Find
Next] button or the Enter key is input repeatedly, the second larger data (the second smaller
data when the Minimum is specified) is searched for.

Clear Data

Clears the number of times functions are called and profile data. Data in the [List] sheet of the
[Profile] window and the data in the [Profile-Chart] window are also cleared.
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Output Profile Information Files...

Displays the [Save Profile Information Files] dialog box. Profiling results are saved in a profile
information file (.pro extension). The optimizing linkage editor optimizes user programs
according to the profile information in this file. For details of the optimization using the profile
information, refer to the manual of the optimizing linkage editor.

Note: If profile information has been acquired by choosing the [Not trace the function call]

menu, the program cannot be optimized by the optimizing linkage editor.

Output Text File...
Displays the [Save Text of Profile Data] dialog box. Displayed contents are saved in a text file.
Setting

This menu has the following submenus (the menus available only in the [List] sheet are also
included).

— Show Functions/Variables
Displays both functions and global variables in the [Function/Variable] column.
— Show Functions
Displays only functions in the [Function/Variable] column.
— Show Variables
Displays only global variables in the [Function/Variable] column.
— Only Executed Functions
Only displays the executed functions. If a stack information file (.sni extension) output
from the optimizing linkage editor does not exist in the directory where the load module is
located, only the executed functions are displayed even if this check box is not checked.
— Include Data of Child Functions
Sets whether or not to display information for a child function called in the function as
profile data.
Properties...
Sets the items to be measured.
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5.8.9 [Profile-Chart] Window

The [Profile-Chart] window displays the relation of calls for a specific function. This window
displays the specified function in the middle, with the callers of the function on the left and the
callees of the function on the right. The numbers of times the function calls the called functions or
is called by the calling functions are also displayed in this window.

Profile—Chart

_Power0ON_EFeset_ PC Sample::sort|long *

Sample: :Sample ()

1| | v A

Figure 5.46 [Profile-Chart] Window
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5.8.10 Types and Purposes of Displayed Data

The profile function is able to acquire the following information:

Address

Size

Stack Size

Times

Profile Data

You can see the locations in memory to which the functions are allocated.
Sorting the list of functions and global variables in order of their addresses
allows the user to view the way the items are allocated in the memory space.

Sorting in order of size makes it easy to find small functions that are frequently
called. Setting such functions as inline may reduce the overhead of function
calls. If you are using a microcomputer which incorporates a cache memory,
more of the cache memory will need to be updated when you execute larger
functions. This information allows you to check if those functions that may
cause cache misses are frequently called.

When there is deep nesting of function calls, pursue the route of the function
calls and obtain the total stack size for all of the functions on that route to
estimate the amount of stack being used.

Sorting by the number of calls or accesses makes it easy to identify the
frequently called functions and frequently accessed global variables.

Measurement of a variety of CPU-specific data is also available as well as items
that can be measured with the performance measurement function. For details,
refer to the online help.
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5.8.11 Creating Profile Information Files

To create a profile information file, choose the [Output Profile Information Files...] menu option
from the pop-up menu. The [Save Profile Information Files] dialog box is displayed. Pressing the
[Save] button after selecting a file name will write the profile information to the selected file.
Pressing the [Save All] button will write the profile information to all of the profile information
files.

2x|
Profile Information files Gloze |
Proeram Files | Profile Information files
Sample C:%Program Files\Renezas\HewhTools\A...

Save All |
Erowse.. |

1] | i

Figure 5.47 [Save Profile Information Files] Dialog Box
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5.8.12 Notes

1. Tolerances

The profile function internally breaks user program execution, collects the measured data, and
re-executes the user program.

Since the function also counts when the measured item is generated at break or re-execution,
tolerances will be included in the measured profile value.

The measured value of this function should be the reference.

2. Functions that cannot be used while the profile function is being used

(a) Performance measurement function
The profile function is implemented by using the performance measurement function
described in section 2.4, Performance Measurement Function. This function cannot be
used when the profile function is enabled.

(b) Step function
When the profile function is enabled, do not use the step function. The profile data cannot
be measured correctly.

(c) Internal trace function
When the profile function is enabled, it is invalid to select the internal trace mode as all
items of the internal trace mode are internally selected. Do not use the internal trace when
the profile function is enabled.

(d) Continuous trace function (only for the supported devices)
When the profile function is enabled, do not use the continuous trace function that is used
in the internal trace function. The profile data cannot be measured correctly.

(e) Halt function
When the profile function is enabled, do not use the halt function of the internal and AUD
traces.

(f) Memory access during user program execution
When the profile function is enabled, memory access is disabled during user program
execution.

(9) When the profile function is used, a break occurs if a branch instruction is generated.
Accordingly, the realtime emulation will not be performed. In addition, since the emulator
firmware is controlled on generation of a break, the executed result of the branch
instruction may be displayed on the [Trace] window when the execution is returned to the
user program from the emulator firmware. In this case, **EML** is displayed.

(h) When the profile function is enabled, do not use the function of Event Condition 3.
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3. Others

(a) When the profile function is used, the contents that have been set in the performance
measurement function or data that has been measured will be deleted.

(b) Since the profile function is implemented with the internal break, it takes a long time to
start and end the user program execution. The user program execution times under the
following environment are shown below:

Environment:
Host computer: 3.00 GHz (Pentium® 4)
Memory: 1.00 Gbyte
SH72633: 5 MHz (TCK clock)
OS: Windows® XP
Execution program: 10,000 nested calls
(i) When the profile function is not used: 1 second or lower
(if) When the profile function is used in the setting without including a child function:

17 seconds
(iii) When the profile function is used in the setting including a child function:
20 seconds
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5.9 Using Multiple Debugging Platforms

Multiple debugging platforms can be operated at the same time in the 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.

59.1 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.
[ ]

Figure 5.48 Message for Driver Selection

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

Driver Details

Criver: [ s

Detailz

Interface: | ﬂ

Charnel: | =]

Figure 5.49 [Driver Details] Dialog Box (1)
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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 5.50.

Driver Details

Dir iver: |Rﬂnesas E-Series USE Driver ﬂ
Details
Interface: |L|SEE interface ﬂ
Channel: |N|:| channel zelected ﬂ

Mo channel selected
E108-15E: [Contl] = [

Cloze

Figure 550 [Driver Details] Dialog Box (2)

Information displayed in figure 5.50 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.
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Examples

E10A-USB: [ContQ] — [Port1]:
The emulator is connected to port 1 of USB controller 0.

E10A-USB: [Cont4] — [Port7][Port3]:
The emulator is connected to general hub port 3 connected to port 7 of USB controller 4 (only
selectable when a USB hub is connected).

5.10  Start/Stop Function

The start/stop function is useful if you wish to control a user system in synchronization with
starting and stopping of user program execution.

To open the [Start/Stop Function Setting] dialog box, select [Setup -> Emulator -> Start/Stop
function setting...] or click on the [Start/Stop Function Setting dialog box] toolbar button.

0
II'I_II

Figure 551 [Start/Stop Function Setting dialog box] Toolbar Button

Start/Stop Function Setting

v Fun the specified routine just before the user
program execution is started.

Start address H'D j

v Fun the specified routine just after the uszer
program execution iz stopped.

Start address H'D j

Cancel |

Figure 5.52 [Start/Stop Function Setting] Dialog Box
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The [Start/Stop Function Setting] dialog box contains the following options.
[Run the specified routine just before the user program execution is started.] checkbox:
Select this box if you wish to run a user routine just before the user program execution starts.

[Start address]:  Specify an address where a routine will start to run just before the user
program execution starts. You can also specify a label. Do not specify
an odd-numbered address.

[Run the specified routine just after the user program execution is stopped.] checkbox:
Select this box if you wish to run a user routine just after the user program execution stops.

[Start address]:  Specify an address where a routine will start to run just after the user
program execution stops. You can also specify a label. Do not specify
an odd-numbered address.

Notes: 1. The start/stop function is not supported for all products. For details on the
specifications of each product, refer to the online help.

2. For details, refer to the START_FUNCTION_BEFORE and
STOP_FUNCTION_AFTER command pages in the online help information.

3. The start/stop function is subject to the following limitations.
e  An RTS instruction must be written at the end of the user routine.
e The user routine must end.
e  Ensure that no break occurs within the user routine.
e No interrupts should be accepted in the user routine.
e  The user routine to run before the user program execution starts must end within

2 ms.

e  The user routine to run after the user program execution stops must end within
30s.

e  User stack should be used by the user routine to run after user program
execution.

e Ifthe user routine is to use a general-purpose register, saving the contents of the
register, making the initial setting, and restoring the contents should all be done
within the routine.

e Ifvalues are set via the [Registers] window of the HEW just before user program
execution starts, these values will not be reflected to the user routine.

e If values of general-purpose registers are changed by the user routine, execution
of the user program being debugged will not be affected.

e While profiling is in progress, the user routine (start or stop) runs whenever
branch information is acquired.

e  The specified user routine must not include the sleep() intrinsic function in the
case of C/C++ or the SLEEP instruction in the case of assembly.
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e  The specified user routine must not include division or modular multiplication in
the case of C/C++ or DIVS or DIVU instructions in the case of assembly.

e  The specified user routine must not include interrupt functions declared by
#pragma interrupt in the case of C/C++ or the RESBANK instruction in the case
of assembly.

e  Ensure that FPU exceptions do not occur within the user routine.
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Section 6 Tutorial

6.1 Introduction
This section describes the main functions of the emulator by using a tutorial program.

The tutorial program is based on the C++ program that sorts ten random data items in 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 isacompiled load module in the EIf/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’0CO0xxXXx
when the loaded address of Tutorial . abs is H’0C00006c (upper bit H*0000 is
changed to H’0CO00).

4.  When using the MCU with flash memory, specify the end address of the internal RAM
for the stack pointer (SP) and re-compile the program. 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/MPU to be used.
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6.2 Running the High-performance Embedded Workshop

To run the High-performance Embedded Workshop, refer to section 3.11, 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 MCU/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 MCU/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 SHxXxxXx.

The following is a description of the procedure used to set the clocks.
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6.4 Setting the [Configuration] Dialog Box

o Select [Emulator] then [Systems...] from the [Setup] menu to set a communication clock. The
[Configuration] dialog box is displayed.

Gonfieuration

General | Loading flazh memory ]

Mode
Emulation mode |N0rma| i
Step option |Disab|es interrupts during zingle step execution ﬂ
UBC maode |Em| ﬂ
PPC mode |Em| |
Memory area f* Mormal © Phwzical © Wirtual
ALD clock [1/8 GPU clack [~
JTAG clock [126MHz [~
TLE Mode |TLEI mizs exception iz dizabled ﬂ
‘ihen TLE Error occurred |Display TLE error message to Dialog box ﬂ
Fezet Mode | Auto =l
Fead Status v PGSE
PPC Cption [v It countz during CPU zleep
Ilmeout 1 [ [ [ 1 [ [ [ [ 1

| T30 sec

] 4 | Cancel | |

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.

o Click 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 device
must be set before downloading. Set the bus controller correctly in the [10] 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 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 200000000 and
H’000000FF in the [Begin] and [End] edit boxes, respectively.

Dizplay Address E|E|
Display Address: Q0000000 -

Soroll Start Address: |':|':|':|':":":|':":I ﬂ |
Scroll End Address: \FFFFFFFF | |

(0] 4 | Cancel |

Figure 6.2 [Display Address] Dialog Box

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

Memory [00000000] El
o nmommz 6 00 B 2 | H I £ a2 ]

Address | Label Rezizter L O N - O S O O A O . O - O = A D O = A
00000000 00 00D 0% 00 00 O1 00 0O 00 00O 08 2C 00 01 00
00000010 00 00 0% 44 00 00 08 48 OF EI OF F1 OF E1 OF

00000020 OF ED OF E0O OF FO OF FO OF E! OF E0 OF F1 OF

0naoonao OF E1 OF ED OF FOD OF F1 OF F1 OF FO OF EO OF

00000040 OF ED OF E1 OF ED OF EO OF FI OF FO OF FO OF

00000050 OF E1 OF F1 OF FI OF El OF EO0 OF FO OF FO OF

00000080 OF F1 OF FO OF ED OF EO0 OF FO OF E0 OF FO OF

00000070 OF ED OF E1 OF F1 OF El OF EO0 OF E0O OF FO OF

0naoonan OF F1 OF E1 OF F1 OF E1 OF FO OF F1 OF E0 OF

00000030 OF F1 OF E1 OF FO OF El OF EO0 OF E0O OF F1 OF

00000040 OF E1 OF F0O OF ED OF El OF EO0 OF FO OF ED OF

0000000 OF FO OF FO OF F1 OF F1 OF F1 OF E1 OF E1 OF v
A e

Figure 6.3 [Memory] Window
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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.

In this emulator, it is enabled to download the program and set the PC breakpoint in the internal
flash memory area. For the method to set the PC breakpoint, refer to section 6.17.1, PC Break

Function.

e Select [Download module] from [Tutorial.abs] under [Download modules].

El@ tutarial

Ell@ tutorial
=3 C header file
----- =] sbrkh

----- =] sorth

----- 9 stackscth
----- Q vecth
=28 © source file
----- Q dbscte

----- 9 intpre.c

----- Q resetpre.c
----- 9 shrk.c

----- Q vecttble
=28 G++ source file
----- Q zort.cpp
(. 9 tutorial.cpp
=23 Download modules

Unload

Daownload & MNew Madule..

Bemove

Debug Settings..

Configure Wiew..,

IT fillow 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].

= @ tutorial

= @ tutorial

-2 C header file
[2] =brkh
|=] sorth
[2] stackscth
Q vecth

-2 C zource file
Q dbecte
Q intpre.c
Q resetpre.c

Q shrkc

Q vectthle
-2 G+ zource file
Q zort.cpp

tutorial.cpp
-4 Download modules
tutorialabs - 000
29 Dependencies

|z &|&

Line Source A E.| 5. Source
13
14 fifdef __cplusplus
15 Fitinclude <ios>
16 FAint jos_baserrInititinit_cnts
17 fendif
18 fifdef __cplusplus
19 extern "0
20 fendif
21 woid abart(void);
22 fifdef __cplusplus
23 I
24 fendif
25 finclude “sort.h”
2B finclude <stdlib.h>
27
28 |0oontozd4 woid main(void)
23
30
11 long al10];
32 long Jj:
33 int i
34 class Bample #p_sam;
35
38 |000ND1038 while {131
37 (00001034 p_sam= new Sample;
38 (00001038 for( =07 i<10; i+t 3
59 (00001044 i = rand();
40 (00001048 ifii <0
41 (00001060 I= -0
42 !
43 (00001058 alil = i;
44
45 (00001068 p_zam-rzortia)l;
48 (00001070 p_sam->change(al:
47
45 (00001078 p_san-ral=al0];
49 (00001074 p_sam->sl=al1];
B0 |0000107E p_sam-»s2=a[2]:
51 |0ooniog2 p_san-raizald];
52 (00001086 p_san-rad=ald];
53 (00001084 p_sam->»sh=a[6];
54 (0000108E p_san-rsb=alB];
55 (0o0onfogz p_san-rs¥=al7];
56 (00001036 p_sam->=8=a[8]:
57 (00001094 p_sam-»s9=a[9];
58 |(0000108E delete p_sam;
54
B0 i
B1
B2 |000O010BS woid abart({void]
63 {
B4
i i

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

e 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:

o Select by double-clicking the [S/W breakpoint] column on the line containing the sort

function call.

= @ tutorial |§‘| &'I @
=] IE tutorial -
2123 G header file Line Source A. | E. 5. Source
] sbrkh 12 .
Q sorth 14 #ifdef __cplusplus
E kecth 15 fitinclude <ios>
5 Stachsct- 18 Jfint fos_baze::Initzzinit_cnt:
=] wect) 17 fendif
—-23 © zource file 18 fifdef __cplusplus
;I dbecte 19 extern "C
) 20 ftendif
=] intprec 21 void abartivoid);
(=] resstpree 72 fifdef __cplusplus
=] sbrke 23 1
=] vecttble gg g?“d:fd S
. include “sort,
SR= E*SSD??LCDZ“'E 26 finclude <stdlib.h>
! 27
tutorialcpp 28 (00001024 woid main(woid)
=1-24 Download modules gg
tutorlal..abs—DDD 31 lonz al[10];
23 Dependencies 32 long 3
33 int i;
14 class Sample #p_sam:
36
46 (000010386 while (131
37 (00001034 p_sam= new Samnple;
48 |(ooonfoas for{ i=0; i<1g; i+t 3
33 |ooooi044 I = rand();
40 (0o0nfo4s ifC <0
41 (00001060 I= -0
42 1
43 (00001058 alil = j;:
44
45 (00001068 [ p_san->sort(al;
46 00001070 p_sam->chanzelal;
17
4% (000010786 p_zam-rsl=a[0];
43 (00001074 p_san->sl=al1];
50 |(0000107E p_sam-rs2=a[2];
51 (00001082 p_san->si=al3];
52 (000010886 p_zamn-rsd=a[4];
53 (00001084 p_san->s5=a[5];
54 |(0000108E p_zam-rsh=a[B];
55 (00001082 p_sam-»s7=a[7];
56 (000010986 p_sam-rsB=a[8];
57 (00001084 p_sam-rzi=a[3];
5% |(0000108E delete p_sam;
54
§0 i
Bl
G2 |000010BS woid abortivoid)
63 {
64
65 }

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

o Select [Registers] from the [CPU] submenu of the [View] menu. The [Register] window is
displayed.

Neme o ovelee Radix |4
RO oooooooo Hex

Rl oooooooo Hex

RZ oooooooo Hex

R3 oooooooo Hex

R4 oooooooo Hex

2] 00000000 Hex

RE oooooooo Hex

R7 oooooooo Hex |
B8 0ooooooo Hex

RS9 oooooooo Hex

R10 oooooooo Hex

Rll 00000000 Hex

Rl2 oooooooo Hex

R13 oooooooo Hex

Rrl4 Qooooooo Hex

R13 AD0OOOO0 Hex

PC A00O0OO0 Hex

SR 01110000000000000000000011110000 MREOOCOOOOCOOO0--——---— 111100-- Bin

GER oooooooo Hex

VER oooooooo Hex

™ H nnnnnonn Haw v
< |

Figure 6.7 [Register] Window
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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.

PG - 5et Yalue

Walue : 00000200

Radix : |Hex |

get fa |'l.l'l.lh|:||e Register ﬂ

(] 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’00010000 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.

Rl5 — 5et Value

Walue : 00010000

Radix: |Hex -l

get fa |'l.l'l.lh|:||e Register ﬂ

(] 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 To execute the program, select [Go] from the [Debug] menu, or click the [Go] button on the
toolbar.

'
—

Figure 6.10 [Go] Button

When the program execution is started, “**RUNNING” is displayed on the status bar, and then
the executed PC address is displayed in the products that support the CPU status acquisition
function. The program will be executed up to the breakpoint that has been set, and an arrow will
be displayed in the [S/W breakpoint] column to show the position that the program has halted,
with the message [ BREAKPOINT] 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-USB\xxxx\Tutorial\source.
Here, ‘xxxx” means the target product group.

2. If program execution is failed, select [Reset CPU] from the [Debug] menu, reset the
device, and restart the procedure from figure 6.8.
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28 (00001024
29
30
31
a7
a3
14
25
36 (00001038
a7 (00001024
38 (00001038
39 (00001044
40 (00001048
41 (00001050
42
43 (00001058
44
45 (00001068
46 (00001070
47
48 (00001078
49 (00001074
RO |0000107E
R1 (00001082
B2 |D000108E
53 (00001084
R4 |D000108E
RE (00001092
BE |0000109E
R7 (00001094
RS |0000109E
RY
ED
B
E2 (00001082
B3

woid main{woid)

lang al10];

lang i

int i:

clazsz Sample #®p_sam;

while €131
p_zam= new Sample:
for( i=0; Q<107 i++
i = rand();
ifei <03

b= -

alil = i;

& p_zam-rsort (a);

p_sam-rchange(a);

p_zam-rs0=a[0];
p_sam-rsl1=a[l1];
p_sam-rs2=al2];
p_sam-s3=a[3]:
p_sam-rsd4=a[4];
p_=am-rsh=a[6];
p_sam->zb=a[B];
p_sam-rs7=al7];
p_zam-rsi=a[8];
p_sam-rs9=a[9];
delete p_sam;

!
¥Did abort{void)

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 Status of Cause of last break.

Item Status
Connected to: SHxwxx E10A-USE STYITEM (Renesas E-Series UIE Driwver)
CET SHuxx

Run status Ready

Cause of last break EREAK POINT

Run time count 0000h000mind00=04 Tms

Normal

Big

Disable

Memary A Platform A Events f

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.

o Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed. Select the [Breakpoint] sheet.

i

Type | State | Condition Action
Ereakpoint Enable Addre=ss=00001068 (tutorial.cpp/45) Physical space Ereak

Breakpuint.{r{' Event condition f

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. The [Label] window is displayed
so that the user can refer to the addresses of symbols in modules.

EF |Address |I-Iarne o

00000800  PowerON Reset PC
00000822 Manual Reset PC
00000544  INT Illegal code
00000548 _ Dureny

00001000 skrk

00001024 main

O0D010BE  skhort

000010p0 INITSCT
000C010E4 loopl

O00010EC loopZ

O0OD010FD next loopd
O0D010F4 next loopl
00001100 loopd

00001104 loopd

00001110 next loopd
00001114 next loop3
00001128 hsec tap

0000112C bsec end i

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, 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.

Msplay Address

Dizplay Address:

0] | Cancel |

7

Scroll Start Address: |':":”:":":":":":' ﬂ |
Scroll End Address: |FFFFFFFF ﬂ |

Figure 6.15 [Display Address] Dialog Box

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

displayed.
Memory [E3]
p o nmmmz 6 040 B 2 @ £ g as 32 | [
hddresz | Label Register LI o I s O - T 1 T £ - O O = O £ I O = s = 0
00001024 |_main 2F A6 2F BE 2F CE 2F DR 2F ER 4F 22 JF GC E& 00 /00000,
00001034 D2 21 B4 43 42 0B ED 00 1F 04 BB 03 EE 0A DG IF .!dB.....keo... —
nonoiodd 4C OB 00 03 40 11 BB 03 8D 02 1F OC BB BB IF BC L...B.e..... el.¥
00001054 G6 D3 46 08 B2 F3 32 BC TD 01 22 B2 4E 10 BF EF f.F.b.21}LVRNL..
0o0010e4 1F DB D2 17 B F3 42 OB B4 BY DI 16 B F3 42 0B ....e.B.d...e.B.
nooo1074 B4 B3 B2 F2 2B 22 52 F1 1B 21 52 F2 1B 22 42 F3 d.b.+'R..!R.."R.
ooooioad | 1B 23 B2 F4 1B 24 B2 FR 1B 25 B2 FE 1B 28 &2 F? .HR..3R..ER..LR.
00001044 1B 27 52 F8 1B 28 G2 F9 1B 29 [2 OB 42 OB B4 B3 .°R..(R..)..B.d
00001044 aF CE 00 03 ?F 34 4F 26 BE FE EBD FE BC FE BB FE ..... A0k m. 1.k
000010B4 00 OB EBA FE 00 OB 00 08 00 0O 20 00 00 00 11 FO wudeevevus weves
nonoioca 00 o0 20 2E 0O 00O 0 OAE 0D 00 11 Y8 OZF 1B 2F 2B .. ... ... wf b
< >

Figure 6.16 [Memory] Window

R20UT0870EJ1001 Rev. 10.01

Mar. 25, 2016

RENESAS

Page 193 of 278




SuperH™ Family E10A-USB Emulator Section 6 Tutorial

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:

o Click the left of displayed array a in the [Source] window to position the cursor.
e Select [Instant Watch...] with the right-hand mouse button.

The following dialog box will be displayed.

Instant Watch

+-a {000OFFB4 | done[100

Figure 6.17 [Instant Watch] Dialog Box

o Click the [Add] button to add a variable to the [Watch] window.

Watchl f Watchz }, Watch3 j Watchd [

Figure 6.18 [Watch] Window (Displaying the Array)
The user can also add a variable to the [Watch] window by specifying its hame.

o Click the [Watch] window with the right-hand mouse button and select [Add Watch...] from
the popup menu.

The following dialog box will be displayed. Enter variable i.
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Add Watch

Yariable ar expression: ok

|i Cancel

Figure 6.19 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show the int-type variable 1.

{ 0000 1 (long[107) [Auto]
i H'0000000a { R13 } {int} [Auto]

watchl f Watchz ), Watch3 § watchd [

Figure 6.20 [Watch] Window (Displaying the Variable)
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The user can click mark “+’ at the left side of array a in the [Watch] window to watch all the
elements.

Type Scope
= ] ilﬁﬁg[lﬂ]j [Aﬁéﬁ]
R [o] H'00000000 § 0000F... (lonog)

B ri H'000053de { 0OOOCF... [ long)
R [zl H'O000Z704 { 0000F... [long)
B [3] H'OODOS665 { 0000F... [long)
R [4] H'00000d=a=s { OO0OOF... [long)
B [5] H'0OOO0421f { 0O00OF... {long)
R [6] H'00003ead { OOOOF... [ long)
B [7] H'0OOO4d1id { 0O00OF... {long)
B rs] H'0000Zf5a { 0OOOOF... [ long)
R [9] H'0000Z0da { 0O000F... (lonog)
i H'0O000000a { R13 1} [int) [Auto]
Watchl /4 Watchz i Watch3 f watchd [

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 main function, which declares four local variables: a, j, i,
and p_sam.

e Select [Locals] from the [Symbol] submenu of the [View] menu. 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.

Natne Value Type

Ea : { |j|j I.:IIIZIFFE:*'l } [ ln:nnET[iI:I] !
| H'0000Z20d=a { RS } [ long)
i H'0000000= { R13 [int)
FHp sam Qx0000533d8 { R11 1} [zlass Zsmple*)

Figure 6.22 [Locals] Window

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

o Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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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, or click the [Step
In] button on the toolbar.

#

Figure 6.23 [Step In] Button
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11 f e
12 (00002000 Sample::Samplel)

13 (00002002 {

14 (00002012 =0=0;

15 (00002016 z1=0;

16 |oooo2oid z2=0;

17 (00002014 =3=0;

18 |00002010C z4=0;

19 |0000201E =h=0;

20 |noonz2nzn zh=0;

21 |noonznzz z=7=0;

22 |noonz2nz4 =8=0;

23 |000nznze =1=0;

24 1
25
26 |0000202E E{}\Enid Sample:isort(long #a)
27

28 long t;

24 int i, J. k., zap:

a0
31 |0000203E gap = b:

a2 whilel gap > 0 31

33 (00002046 for{ k=03 kigap: k++){

34 00002054 for{ i=kt+zap; i<10; i=itgap
25 (00002050 for(izi-gap: i»=k: ji=j-gzap){
36 |0000206C iflalilralitzap] i

a7 t = aljl;

28 |0000207% alll = alitzap]l:

33 |ooon2nYc alitgap] = t:

40 h

41 elze

42 break:;

43 h

44 }

45
46 (00002080 gap = zapfl;
47 !

48 h

Figure 6.24 [Editor] Window (Step In)

o The highlighted line moves to the first statement of the sort function in the [Editor] window.

R20UT0870EJ1001 Rev. 10.01 Page 199 of 278
Mar. 25, 2016 RENESAS



SuperH™ Family E10A-USB Emulator Section 6 Tutorial

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.

e To step out of the sort function, select [Step Out] from the [Debug] menu, or click the [Step
Out] button on the toolbar.

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

¥

Figure 6.25 [Step Out] Button

() tutarial - High-performance Embedded Workshop - [utorial epp) 7|
S file A Www Fromel Bekd [ebug Sohp Jooks Tyl Wedow Help - x
DEdd| & Be W S L | % | [eteg_E108_SYSTEM =] |[SermonEr08_SvSTEM = |
AEc0e "W DN E MUEREBPRS. « |BP B F B @ X |2 =9

=l %
= 0 natonsl - I'm &l
5 tutorial i Egg
=553 O hwondes fike T8 [ Y=3FF [F R u=2 |
" 7
ﬁ o 28 (00001024 void mainlveld) Bl
5] stackaeth i \
(o] veeth a1 long a[10);
23 € vource file g s iz
L int 13
ﬁ::‘: u lase Sanple w5 _san:
=] resslprec 28 00001088 while (1}
la] heke a7 (00001034 b_tans nes Semple:
3 vestiste a8 (0000103 forl 1303 1<105 144 3
s e Nora
i
jmw o 41 Jovoatase ;o
23 Doeminad modiles 43 (00001058 HUENT
. = ad
B L] rutersal b - 00000000 45 (o000t0cd | | & o_tan-dsort(a):
Gt [Bren | e | Bl i onmniono B anm->changala);
1
o 48 (00001078 p_san-2s0=a 0]
43 (00001074 SN

B R e '

Cannes eed ta: 13 £ 00001066
lcen C 53 (00001084
Fun stntus f 54 (0000108E
lcauae of last hreak ¢ 5 [donoiosz
Run time count C 57 00001084
Erulation mode ' 58 (0000109E
Endian 4 3 !

AU 1 4 8! L 1 _,;’

all <6 .

L » -, i -

T T \ Plattorm [T T < wiorislepe [ sortepp
Are B/ X S i Hororaiar|ifr|2|m@E|?

Nome Value Type scope 2| || [cennected
. OREAK POINT
” (0] H'00000000 [ OOOOF... {long) ::Ps::sn:ﬁ
L §}] H'O0000dan | OOOOF... {long) -
®2) H'000020da [ ODOOF... {lomgl
®” 3] H'00002704  ODOOF... (lengl
R[4 H'000026Sn [ OOOOF... {long)
® (5] H'00003end [ ODOOF... {long)
® (6 H'0000421¢ ( ODOOF... {lomgl
"7 H'00004d1d [ ODODF... (lengl
® (9] H'000053de ( 0000F... (longl &
LN] H'00005665 ( 0000F... (leng) B
T watent {Warehe | Walehs | wWakehd [ ]t Bl }Debug { FedinFies 1 } FrdinFles2 } Moo § Test § Version Contrdl [
Rty It [ [F] 5] [Detaail decktop Read-mite 45466 1 NG HUM
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, or click the [Step Over] button on the toolbar.

(I

Figure 6.27 [Step Over] Button

() tutorial = High=performanee Embedded Workshop = [tutorial epp) %
S Eie Edd Mww Promct Pkl [ebug Sebp Jook  Tegl Wedow Help - ax

DEudd o CalE - Y L L= - ¥ |[Debug_E108_S¥STEM w) |[Sessionf0s_SYSTEM =] | 2
AF |0 e "W ENE MUEMIEPBRAS .~ |EB R E G =@ %X 258
2=
= 0 natonsl - g
3 tutoeial il ﬂﬂ@ -
= 4 © header like T8 | J=APF. | E 5 Y=A ]
o sk i lnavenons i _;f
3 serth void mainlvaid)
=] #takeeth ;: i
=] vecth a1 lone al101;
3 T soures ik & lang 3
j:"::" 1 Class Sample #p_sam
5
] resetorec 36 (00001035 shite (11
e 2 [aesd R
) vectiblc farl i=dr iS191 Pee
T Al Ny
=] sertepp il A1 (00001050 IR E
] tekeaalicgm 4
= {3 Downlosd modakes 4 joooonose alil * i
L ) ST - 4 0000106E | | @ posan-sort (a)i
e, [ @t i Teat 48 Josoiore p_san-rehangelal:
s 48 (00001076 3
i i laeron | |* :
Teem - 50 (0000 107E
Connected Lo i rllisaTats
[cPu 2 B4 |000010EA
Run sbatus F §4 |0000IDOE
Cause o f last break 55 |0oneloa2
56 (00001038 |
Run time eount C §7 |00001094
Erulation mode [ L
Endian H H
jAtD 4 8 ! ﬂ
v af | ol
« > ;
T T Memary ) Platform [ Events | 2 wtrialopw [—]’ sexlorn
In. OB mX S oo aiar|2itr|2 ka2
Nome | Type | szepe ||| [cannectaa
®a [Llong[107} [Aute] ::E:",‘Ez;:;
LN ] (1ong) oNE $TEP EN
" (1) [Lang) STOF ADDRESS
n (1) [ L) ST0F ADDRESS
” (3] {long)
B (4] [ Lane)
LED [1ong)
L5 [Long)
LN ] [long)
" (98] s [long) alit
L] TN 00 { 0000F... [long) -
T P watehy (weeche )\ Watcha ) watcha o] [\ Bid pDebug { FndinFies1 | FrdnFies2 | Maom } Test } Version Coneral [
STOP ADDRESS T E ] F tetmilt) deskiens it andin 1 s (117
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.

e Cancel all breaks.

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

mr'
—

Figure 6.29 [Go] Button

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

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.

o Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed.
o Select the [Breakpoint] sheet.

i

Type State Condition Action

£ | >
| Breakpnint.,-ﬂ Event condition ,"

Figure 6.31 [Event] Window (Before PC Breakpoint Setting)
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o Click the [Event] window with the right-hand mouse button and select [Add...] from the popup
menu.

e Enter H'00001076 in the [Address] edit box.

Breakpoint

Address l

Addrezs
YWalue |H'EIEIEIEI1 076

f* Mormal

(" Phy=zical space

" Wirtual space

| 2 | Cancel

Figure 6.32 [Breakpoint] Dialog Box

Notes: 1. This dialog box differs according to the product. For the items of each product, refer to
the online help.
2. For some MCUs/MPUs, the address value to be entered in the [Address] edit box is not
H'00001076. In such cases, specify the address where “p_sam->s0=a[0];”
(tutorial.cpp/48) is located.

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

o :
| Type | State | Condition | Action

lBreakpoint Ensble Address=00001076 (tutorial.cpp/48) Physical space EBreak

< | >

| * |\, Breakpoint ."{. Event condition Fr

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’00010000)
that were set in section 6.8, Setting Registers, in the [Register] window. Click the [Go] button.
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.

o |f 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 00001024
29
30
31
32
33
34
35
36 (00001036
37 (00001034
35 (00001038
39 (00001044
40 (00001048
41 (00001050
42
43 (00001058
44
45 (00001088
46 (00001070
47
45 (00001076
49 (00001074
50 (0000107
51 (00001082
B2 (000010%8
53 (00001084
54 (0000108E
E5 (00001092
56 (00001096
57 (00001094
9 (0000109E
59
B0
E1

woid main(void)

lang a[10];

long ji

int i;

clazs Sample %p_sam;

while (13
p_zam= new Sample:
for( i=0; <107 i++ 3
i = rand(};
ifCi < 0

= -i:
alil = i:

p_zam-rsort(a):
p_zam-rchanzelal;

p_sam-»z0=a[0];
p_zam-s+si1=al1];
p_zam-rs?=a[2]:
p_zam-»=z3=a[3];
p_zam-rsd=a[4];
F_sam-»sbh=alf];
p_zam-r=zb=a[B];
p_zam-rs¥=a[7];
p_sam-»z8=a[8];
p_zam-+s3=a[3];
delete p_zam;}

1

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

Item Status

Connected to: FHxxxx E1I0A-USE IY3ITEM (Renesas E-3eries USE Driver
CET SHxwxx

Bun status Ready

Cause of last break BREAEK POINT

Fun time count 0000h000min000s04 6ms

Erulation mode HNormal

Endian Big
uD Disahle

Memaory A Platform A Events f

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.
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6.18 Hardware Break Function
Hardware break settings vary with the product.

A method is given below in which the address bus condition is set under an event condition
“Ch1(lIA_OA)”.

o Select [Eventpoints] from the [Code] submenu of the [View] menu. 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 Toset Ch1(lIA_OA), click the [Event condition] tab.

A hardware break condition can be set independently for each of the event channels. In this
example, set “Ch1(IA_OA)”.

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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e Select a line of Ch1(lA_OA) in the [Event] window. When highlighted, double-click this line.
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Figure 6.36 [High-performance Embedded Workshop] Window ([Event condition 1])
R20UT0870EJ1001 Rev. 10.01 Page 209 of 278

Mar. 25, 2016 RENESAS




SuperH™ Family E10A-USB Emulator Section 6 Tutorial

e The [Event condition 1] dialog box is displayed.
o Clear the [Don't care] check box in the [Address] page.

o Select the [Prefetch address break after executing] radio button and enter H* 00001068 as the

value in the [Address] edit box.

Notes: 1. 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.

2. For some MCUs/MPUs, the address value to be entered in the [Address] edit box is not
H'00001068. In such cases, specify the address where “p_sam->sort(a);”

(tutorial.cpp/45) is located.

Event condition 1

Address | ASID | Action |
Address

" Data addreszs
" Prefetch address break before executing
f# Prefetch address break after executing

Addrezz |H'EIEIEIEI1 it
f* Mon uzer mazk i Uszer mask
Mazk. |

(0]8 I Cancel |

Figure 6.37 [Address] Page ([Event condition 1] 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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o Click the [OK] button.
e The first point display in the State line changes from Disable to Enable.

o The first point display in the Condition line changes from None to Address =
H’00001068 (tutorial.cpp/45) pcafter

e Set the program counter and stack pointer values (PC = H’00000800 and R15 = H’00010000)
that were set in section 6.8, Setting Registers, in the [Register] window. Click the [Go] button.
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.

o |f program execution is failed, reset the device and execute again the procedures above.

The program runs and then stops at the condition specified under Ch1(lIA_OA).

28 [noonoi1oz4 woid main(void)

21 i

a0

91 long al10];

az lonz J;

13 int i:

34 clazs Sample %p_szam;
15

36 (00001036 while (131

At o(oooniog4 p_sam= new Sample;
3% (00001033 forl i=07 i<10: i++ )
33 (0ooniod4 I = rand();
40 (00001048 ifii < 03
41 (00001060 b= -
a2 !

43 (00001053 alil = J;
44 !

45 (00001068 | | p_zam-rsort{al;
48 (000010710 p_zam-rchangelal:
a7

48 (00001076 p_sam-rsl=al0];
49 |0000107 & p_sam-rs1=a[1]:
A0 |0000107E p_sam-rs2=al2];
51 (00001082 p_=am-rs3=a[3];
h? (00001086 p_sam-rzd=a4];
53 (00001084 p_zam-rsh=al6];
54 (000010%E p_zam-rsh=a[B];
h5 (00001092 p_sam-rs¥=al[?];
BE (00001096 p_sam-rs8=alf];
57 (00001094 p_sam-+s9=a[9]:
A% (0000109E delete p_sam;

bl i

B h

£

Figure 6.38 [Editor] Window at Execution Stop (Event Condition 1)

R20UT0870EJ1001 Rev. 10.01 Page 211 of 278
Mar. 25, 2016 RENESAS



SuperH™ Family E10A-USB Emulator Section 6 Tutorial

The [Status] window displays the following contents.

Ttem Status 2
Connected to: 3Hoor EIOA-U3E 3Y¥STEM (Renesas E-Series U3E Dris
P SHaox

Fun status Ready

Cause of last bresk EVENT CONDITION 1

Fun time count 0000h000min000=04 Vms

Emulation mode Normal

Endian Big

D Disahle

£

Memary  #, Platform A Events ,f

Figure 6.39 Displayed Contents of the [Status] Window (Event Condition 1)

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.
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6.18.1 Setting the Sequential Event Condition
The emulator has sequential event functions.
Set hardware break conditions as follows:

Ch1(IA_OA):
A break condition is satisfied immediately after address H'00001068 is accessed.

Ch2(IA_OA_DT_CT):
A break condition is satisfied immediately after address H'00001058 is accessed.

Note: For some MCUs/MPUEs, the address values are different from those given above. In such
cases, specify the address of “p_sam->sort(a);” (tutorial.cpp/45) for Ch1(IA_OA) and
specify the address of “a[i]=j;” (tutorial.cpp/43) for Ch2(IA_OA_DT_CT).

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

e Select [Sequential Setting] from the popup menu by clicking the [Event] window with the
right-hand mouse button. The [Sequential setting] dialog box will open.

Sequential setting

CPU Sequential Event | SystemBus Sequential Event |

[~ Don't care

[ & 2 Ghannel Sequen{ial

" ChE-xh&
M Ch1l-»10

(" Maty Channel Sequential
= ;

T L TED

~ GPU Extend

0K I Cancel

Figure 6.40 [Sequential setting] Dialog Box

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.

o Select the [Ch 2 -> 1] radio button and click the [OK] button.
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When the setting is completed, the [Event] window will be as shown in figure 6.41.

Action

chl (IA O&) Enable Addre oooo /45 Sequential EBreak
ChZ [IA CA DT CTj Enable Sequential Break
Chia [(Ia) Disable None

Chi [I4) Dizable None

Ch5 o) Disable None

Che [OA) Disable None

Ch7 (LDTLE) Disable None

Chf (SystemBus) Disable None

Ch8 (SystemBus) Di=zable HNone

Chl0(IA OA R} Disable None

chll{IA OA& DT CT R} Disahle None

ChlZ (Branch) Enaskble general enable subroutine enable exception enshle Trace

Zoftware Trace Dissbhle None

< | >

| p ;'. Breakpaint }\E\!r_ent l_:l:lnd_itil]nl.l'r

Figure 6.41 [Event condition] Page

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’00010000)
that were set in section 6.8, Setting Registers, in the [Register] window. Click the [Go] button.
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.

o |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 Ch1(lIA_OA).

26 (00001024
29
30
31
32
33
34
35
36 (00001038
37 (00001034
38 (00001038
39 (00001044
40 (00001045
41 (00001050
47
43 (00001058
44
45 (00001088
46 (00001070
47
45 (00001078
49 (00001074
RO (0000107
1 (00001082
B2 (00001088
R (00001084
R4 (0000108E
RE (00001092
RE (00001098
BT (00001094
RS (0000109E
54
B0
k1

woid main{void)

long a[10];

long i:

int i:

clazsz Sample #®p_sam;

while (13
p_sam= new Sample;
farf i=0; i<10;
io= rand(};
ifli < 03]

b= -

itt 11

alil = i;

p_sam->sortia);
p_sam-rchange(al;

p_sam->z0=a[0];
p_sam-rs1=al1];
p_sam-rs2=a[2];
p_sam-rs3=a[3];
p_sam-rsd=al4];
p_sam->sh=alh]:
p_sam-rsb=a[B];
p_sam-rs7=al7];
p_sam->z8=a[8];
p_sam-rs3=a[9];
delete p_szam;}

h

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

i b

o E-Series U3E Driver)
SHuoen
|[Fun status Ready
Zause of last break EVENT CONDITION 1,2
Run time count 0000h000mind00s04 Tms
Emulat:i_on mode Hormal
Endj.an Big

Dizable

Platform 4, Events f

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

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

e 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.

e Select [Sequential Setting] from the popup menu by clicking the [Event] window with the
right-hand mouse button. The [Sequential setting] dialog box will open (figure 6.40).

o Select the [Don’t care] radio button and click the [OK] button.
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6.19 Trace Functions

The emulator has three branch-instruction trace functions.

Internal Trace Function

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

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 not extended for all products. For details on the
specifications of each product, refer to the online help.

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,

This function is only available on the EL0A-USB emulator with model name
HS0005KCUO02H.

The following information can be acquired:

Types of trace information: Branch information, memory access information from the CPU,
and PC or Rn value during the Trace Rn instruction execution

Trace acquisition address value
Data value

Mnemonic

Operand

Source line

Notes: 1. The AUD trace function is not supported for all products. For details on the

specifications of each product, refer to the online help.

2. The types of trace information that can be acquired by an AUD trace function differ
according to the product. For details on the specifications of each product or the
number of acquired branches, refer to the online help.

3. When multiple loops are performed to reduce the number of AUD trace displays, only
the IP counts up according to the product.
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e Memory Output Trace Function
This function is used to write the trace result to the specified memory range. The data is read
from the memory range written in the [Trace] window and the result is then displayed. This is
large-capacity trace function that is valid when the AUD pin of the device is not connected to

the emulator.

Note: Some products do not support the memory output trace function. For details on the
specifications of each product, refer to the online help.
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6.19.1 Displaying the Trace Window

Select [Trace] from the [Code] submenu of the [View] menu. 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:

o Select [Eventpoints] from the [Code] submenu of the [View] menu.
e Click on the [Event condition] tab.
o Select the line of Ch12(Branch) so that it is highlighted. Then double-click on this line.

e The [Event condition 12] dialog box appears. Deselect the [Don’t care] checkbox on the
[Branch event] page.

Event condition 12

Branch event l fction ]

Branch

v fcguire general branch instruction event
v fcguire subrouting branch instruction event

v fcguire exception branch instruction event

(] 4 I Cancel |

Figure 6.44 [Branch event] Page
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Deselect the [Acquire break] checkbox and select the [Acquire trace] checkbox on the [Action]
page.

Event condition 12

Branch event fction

[ Acquire break

—
PR | & o
Paa | & r
Pad | & r

IR I Cancel

Figure 6.45 [Action] Page

Notes: 1. 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.

2. In some products, the branch settings are made in the [Branch trace] page of the

[Acquisition] dialog box. For details on the specifications of each product, refer to the
online help.

R20UT0870EJ1001 Rev. 10.01 Page 221 of 278
Mar. 25, 2016 RENESAS




SuperH™ Family E10A-USB Emulator Section 6 Tutorial

Run the program as shown in the example of section 6.17.1, PC Break Function. The trace results
are displayed in the [Trace] window after the program execution is completed.

P BLEH | E w K

PTR i3 M., Type BranchType | Bus | R/W | Address | Data PPC3 | PB4 | Instruction Source Lebel A
-000012 DESTINATION 00002000 MOV #H'09,R2 ali] = twp[@ - i];

-000011 -p'000005 CBU BRANCH GENERAL 00002 0EZ BF/S @H'20D0:8

-000010 DESTINATION 00002000 MOV #H'09,R2 a[i] = tmp[9 - i];

-000008 -p'000004 CPU BRANCH GENERAL 0000z 0EZ BF/S @H'20D0:8

-000008 DESTINATION 00002000 MOV #H'09,R2 ali]l = tmp[9 - i];

-000007 -D'000003 €BU BRANCH GENERAL 000020EZ BF/3 @H'20D0:8

-000006 DESTINATION 00002000 MoV #H'09,RZ al1] = twp[8 - 1];

-000005 -b'000002 CBU BRANCE GENERAL 000020EZ BF/S @H'20D0:8

-000004 DESTINATION 00002000 MOV #H'09,R2 a[i] = tmp[9 - i];

—-000003 -p'000001 CPU BRANCH GENERAL 00002 0EZ BE/S @H'20D0:8

-000002 DESTINATION 00002000 MOV #H'09,R2 ali] = tmp[d - i1; &

Figure 6.46 [Trace] Window

o 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.
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6.19.3 AUD Trace Function
This function is available when the AUD pin of the MCU/MPU is connected to the emulator.
The following is the procedure for setting the AUD trace function.

(1) Setting the trace acquisition mode
o Display the [Trace] window.

e Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Trace Acquisition] dialog box.

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

Acquisition

Trace Mode

Trace tvpe

" Uszer Memory trace

Trace Mode 1
f+ Bealtime tfrace © MNon realtime trace

Trace Mode 2
(+ Trace continue ©  Trace stop

SUD Mode
(= Abit f'“

AL trace display range
Start pointsr  |0'255

End pointer |00

dzer me Mary area

Trace Extend Mode
[ Trace data with PPC

K | Cancel

Figure 6.47 [Trace mode] Page
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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
trace occurs

Realtime trace

When the trace information is being generated intensively
that the output from the AUD pin incapable of keeping up, the
CPU temporarily suspends the output of trace information.
Therefore, although the user program is run in real time, the
acquisition of some trace information might not be possible.

Non realtime trace

When trace information is being generated so intensively that
the output from the AUD pin is incapable of keeping up, CPU
operations are temporarily suspended and the output of trace

information takes priority. In such cases, the realtime
characteristics of the user program are lost.

Trace buffer

full

Trace continue

This function always overwrites the oldest trace information
to acquire the latest trace information.

Trace stop

When the trace buffer becomes full, the trace information is
no longer acquired. The user program is continuously

executed.

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.

(2) Displaying the trace result

¢ Run the program as shown in the example of section 6.17.1, PC Break Function. The trace
results are displayed in the [Trace] window after the program execution is completed.

|
B & E o RO
PR i Maneer | Type BeanchType Bus| 7/u | Addreas | Data PPC3 | FPCA  Inatruction Souree Lnbel #
200241 -p'000255 CFRO DRANCH 000010F2 BT AloopZ:0
00242 DESTINATION 0000 10EC MOV . L ®5, 883 laop2
-000Z41 -p 000149 CPUO ERANCH Quooiore ERA Bnext loopd:lZ
~nonzan DESTINATION nooniii4 CMP/HT nl,R2 next 1o
000233 -p'000140 CPFU 00001116 BT Aloopld:0
00238 00001100 MOV.L ARL4, K3 loopd
-000237 -p 000147 CPUO uooo1108 ERA Hnext loopd:ld
~00NZ36 ananiiin CMPSHT n3, R4 nexk_le
000235 -p'000146 CFO oooD11i2 BT @loopd:0
000234 00001104 MOV L BRI, EE loopd
-0U00Z33 -p 00013 CPO ool RT3
=-o0nza? DESTIHATION noonngnc V. L. A(A'N02R:R, PC), R _CALL_INTIT{];
200231 -p"000136 CFO BRANCH 0oopoaoE TSR ar2
000230 DESTINATION 00001139 MOV L ®11,8-R15 CALL
-0002i9 -p 000135 CPO ERANCH uooo1las ET HHT115C:6
-nnnzza DESTINATION nnan11sc LDS.T An15+, PR
=00022T -p*000134 CPUO BRANCH 00001160 RTS -
« »

Figure 6.48 [Trace] Window (Example)
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6.19.4 Memory Output Trace Function

This function is used to write the trace result to the specified memory range.

The following is the procedure for setting the memory output trace function.

(1) Setting the trace acquisition mode
o Display the [Trace] window.

e Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the

popup menu to display the [Acquisition] dialog box.

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

Acquisition

Trace Mode

Trace tvpe
" AUD trace  Internal trace  {* ilzer Memory trace

Trace Mode 1
f+ Bealtime tfrace © MNon realtime trace

Trace Mode 2
(+ Trace continue ©  Trace stop

SUD Mode
{+ f'“

AL trace display range

dzer me Mary area

Start Address |H'3000
End Address  |H'32FF

Trace Extend Mode
[ Trace data with PPC

K | Cancel

Figure 6.49 [Trace Mode] Page

R20UT0870EJ1001 Rev. 10.01
Mar. 25, 2016 RENESAS

Page 225 of 278




SuperH™ Family E10A-USB Emulator

Section 6 Tutorial

The following table shows the options.

Trace Acquisition Mode

Type Mode

Description

Continuous Realtime trace
trace occurs

When trace information is being generated so intensively that
the output from the memory is incapable of keeping up, 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 trace information is being generated so intensively that
the output from the memory is incapable of keeping up, the
CPU stops operations. The user program is not executed in
realtime.

Trace buffer Trace continue
full

This function always overwrites the oldest trace information
to acquire the latest trace information.

Trace stop

When the trace buffer becomes full, the trace information is
no longer acquired. The user program is continuously
executed.

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

o Set the start and end addresses, which are in the memory range that outputs the trace result, in
the [Start Address] and [End Address] edit boxes of [User Memory area], respectively.

o Enter the addresses depending on your environment. Do not specify the range that the program
has been downloaded to, as the memory contents are overwritten by the trace output result.

e Run the program as shown in the example in section 6.17.1, PC Break Function. The trace
results are displayed in the [Trace] window after program execution is completed.

The following is an example of the trace display.

&L EC R

PTR IF Manter | Type BranchType | Bua R/W | Addrean | Dabn| PPCE| TPCA  Tnatruccion Sourer Tabe 1 -
-nnno2 2 DESTTHATTON noonznes o RS, RO twp[4] = alil;

=000021 -p'0000L0 cpo BRANCH GENEDAL 000020<8 BESE @x'2088:8

000020 DESTINATLON 000020p0 oV ®5, R0 twpli] = ala]:

000019 -0'000008 cru URANCH GENERAL 0000202 oefs au'2000:0

-00uo1E DESTIRATION uuoozony HOV WH'DY, k2 ali] = tmpl® - i];

-000017 -b'O0000E CPO BRANCH FENERAL UUODZUEZ BE/Z HH'I0D0:§

-Onnnte DEETTHATTON [UNEIEL A1) o WH09, T ali] = Empld - i];

=0nanis -o'0000aT oo BRANCH GENERAL 0nonzoE: BRSE BH'2000:8

-onno14 DESTTRATTON nnonzonn o ¥u'00, 2 ali] = ewpl0 - 4];

000213 -p'000006 cru URANCH GENERAL 000020E2 oefs au'2000:0

000012 DESTINATLION 00002000 woy #u'09, K2 af1] = twp[9 - 1];

=-000011 -0'00000S CPO BRANCH GENERAL UUOLZUEZ EF/3 HH'IUDO:E

~-0oooiy DESTIRATION uuovziony HOV WH'OY, k2 ali] = tmpl¥® - i];

~O00009 -5 ‘000008 EP RRANCH GENERAL UNO0ZOR: EF/2 OH'20D0:8

-nnnoog DESTIRATTON nnonzonn o #0072 a[4] = twp[9 = 4];

=00ann7? -p'0on0n:  cro ARANCH GENERAL ononzoe: BESE Bx'2000:8

000006 DESTIRATION 00002000 oV #u'09, k2 af1] = tup(8 - a1]:

000305 -p'000002 cru RANCH GENERAL 000020E2 oefs an'2000:0

000004 DUSTIRATION 00002000 oV #1'09, k2 af1] = tmpl® - a];

-000003 -p'O00001 CPO BRANCH GENERAL UUODZUEZ EF/3 HH'Z0DO:E

~0ououz DESTIRATION uuovzony OV WH'OY, B2 ali] = tmpl?® - i];

-000001 =p'000NO0  cPo BRANCH SUBROOTINE n0onz0Es RTS

+00nnon DESTTRATTON nnon10Ts BV T an1s,n2 p_anm-3al=a[0] ; 3
< >

Figure 6.50 [Trace] Window (Example)
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6.19.5 MMU Support
This function can be used when the supported MCU/MPU has an MMU.
e TLB window

In the emulator, the contents of the TLB table can be easily displayed and edited by selecting
[CPU -> TLB] from the [View] menu. For details, refer to the online help.

e VVP_MAP translation function

The MCU/MPU, which has an MMU, translates internal addresses (virtual addresses) to actual
memory addresses (physical addresses). Address translation is performed according to the address
translation table (translation look-aside buffer: TLB) in the MCU/MPU. The MMU operates
during command input wait state as well as during user program execution. When a command for
memory access is executed while the MMU address translation function is enabled, the address
translated by the MMU is accessed. If the specified address is not within the TLB, a TLB miss
occurs, and the TLB must be updated by the user program.

The emulator has address translation functions according to the VP_MAP tables. The VP_MAP
tables are the address translation tables for the emulator created with the VPMAP_SET command.

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

1. Create VP_MAP tables for translating virtual addresses H'10000 to H'10fff to physical
addresses H'4000000 to H'4000fff and virtual addresses H'11000 to H'11fff to physical
addresses H'0 to H'fff.

>vs 10000 10fff 4000000 (RET)
>vs 11000 11fff 0 (RET)

>vd (RET)
<VADDR TOP> <VADDR END> <PADDR TOP>
00010000 00010fff 04000000
00011000 00011fff 00000000
DISABLE
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2. Then, enable the VP_MAP tables. (When the tables are disabled, addresses are not translated.)

>ve enable (RET)

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 00010ffFf 04000000
00011000 00011fFF 00000000
ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 6.51.

\\ HO
H'10000 7 HFFF
H'10FFF ///
H'11000 \\
H11FFF

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

Figure 6.51 Address Translation according to VP_MAP Tables

How to translate addresses depends on the settings of the radio buttons of the [Memory area]

group in the [Configuration] dialog box. The following shows how to translate addresses in each
setting state.

e When the Normal radio button is selected:
The VP_MAP table has a priority over the TLB. When the VP_MAP table is enabled and the
specified address is within the VP_MAP table settings, the emulator translates the address
according to the VP_MAP table. If the specified address is outside the VP_MAP table settings
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emulator
translates the address according to the MMU state.

e When the Physical radio button is selected:
The address is not translated.
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e \When the Virtual radio button is selected:

The address is translated according to the TLB.

table settings, a TLB error will occur.

Table 6.2 Address Translation Tables

If the specified address is outside the TLB

VP_MAP MMU
Within/
Radio Enabled/ Outside Enabled/ Within/Outside Table Used for
Button* Disabled the Range Disabled the TLB Range Translation
Normal Enabled Within the Enabled Within the range Translated according to
range the VP_MAP table
Outside the range Translated according to
the VP_MAP table
Disabled  Within/outside the Translated according to
range the VP_MAP table
Outside the  Enabled Within the range Translated according to
range the TLB table
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Disabled  Within/ Enabled Within the range Translated according to
outside the the TLB table
range
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Virtual Enabled/  Within/ Enabled Within the range Translated according to
disabled outside the the TLB table
range
Outside the range TLB error
Disabled  Within the range Translated according to
the TLB table
Outside the range TLB error
Physical Enabled/  Within/ Enabled/  Within/outside the Not translated
disabled outside the  disabled range
range
Note: Specified by the [Memory area] group box in the [Configuration] dialog box.
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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 EIf/Dwarf2-type
debugging information is loaded. Such load modules are supported in SHC/C++ compiler
(including OEM and bundle products) V6.0 or later.

e Double-click the [S/W breakpoint] column in the sort function and set a PC breakpoint.

26 |0000202E \{fu:uiu:l Sample:isort{long #%a)
27

28 long t:

24 int i, j. k. gap:

30
31 |0000203E gap = b:

a2 whilel gap > 0 31

33 (00002046 forf k=07 kdgap; k++){

34 (00002054 for{ izk+gap:; <107 i=itgap )
35 |0000205C far{i=i-zap; j»=k: j=i-zap){
36 |000020BC & iftalilralitzap]l i

a7 t o= oalils

38 (00002078 alil = ali+zap]:

33 |0000z207%C alitzap] = t:

41 !

a1 elze

42 breal:

43 h

44 !

45
45 |[oono2oan gap = zap/;
47 !

44 h
49
A0 |0000204E \{fu:uiu:l Sample:ichange(long #®a)
i1

g2 lonz tmp[10];

Figure 6.52 [Editor] Window (PC Breakpoint Setting)

R20UT0870EJ1001 Rev. 10.01 Page 231 of 278
Mar. 25, 2016 RENESAS



SuperH™ Family E10A-USB Emulator Section 6 Tutorial

e Set the same program counter and stack pointer values (PC = H’00000800 and R15 =
H’00010000) as were set in section 6.8, Setting Registers (again, use the [Register] window).
Click the [Go] button.

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.

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

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

StackTrace X
Kind @ HName Value

F Sample: :sort (long *) { DOo0z0ec
F rain () { O0O0O10BE }
F PowerOl Reset PC() { ooooogzo b
F PowerOl Reset PC(| { ooooogzo b
F PowerON Reset PC(| { ooooogzo b
F PowerON Reset PC (| { ooooogzo
F PowerON Reset PC() { ooooogzo b
F PowerON Reset PC(| { oooooszo b
F PowerON Reset PC (| { ooooogzo

Figure 6.53 [Stack Trace] Window

Figure 6.53 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 tutorial () function.

To remove the PC breakpoint, double-click the [S/W breakpoint] 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 MCU/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 MCU/MPU.
e Profiling function
The profiling function is used to measure the performance of each function.

When execution of the user program is ended, the number of times each function is called and
the measured data are displayed. The measured items are the same as those for the number of
times various events have occurred, and cycle count.

6.21.1 Performance Measurement Function

The following is an example of the use of a counter in the MCU/MPU to measure the number of
times various events have occurred and cycle count.

This function cannot be used with the profiling function that is described later.
(1) Setting method

Select [Performance Analysis] from the [Performance] submenu of the [View] menu. When the
[Select Performance Analysis Type] dialog box will open, click the [OK] button.

Select Performance Bnalysis Type

Performance Analvsis: Perfomance Ana

Figure 6.54 [Select Performance Analysis Type] Dialog Box
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e The [Performance Analysis] window will be displayed.

o Place the mouse cursor on any event channel in 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.

E3]

Performance fAnalysis

S % Qo H &

Channel | Condition Result

Chl DISABLE ooooooac
ChZ DIZABELE aooooooo
h3 DISAELE oooooooo
Chd DIZABLE googooao

Figure 6.55 [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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6.21.2 Profiling Function
The profiling function can measure performance for each function.

Notes: 1. Realtime operation is not possible while this function is in operation, since internal
breaks are generated during program execution. Measuring the profile itself affects the
measurements.

2. Performance profile measurement is not supported for all products. On those products
for which it is supported, its characteristics differ according to the product. For details
on the specifications of each product, refer to the additional document, Supplementary
Information on Using the SHXxxx.

3. This function cannot be used with the performance measurement function that has
been described before. Use one of these functions.

e First, download the tutorial program by referring to section 6.6, Downloading the Tutorial
Program.

o Select [Profile] from the [Performance] submenu of the [View] menu. The [Profile] window
will be displayed.

Profile E|
e ]Show Functions// ariables LJ |
Function/Variable | F/v | Address | Size | Times | Cptionl | Option2 | Option3 | Optiond
& >
. b \List;{'Tree 1.-"

Figure 6.56 [Profile] Window

e To enable the profiling function, place the mouse cursor on an entry in the [List] sheet of the
[Profile] window, click the right-hand mouse button, and then select [Enable Profiler] from the
popup menu.
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Profile

[Ea] |!E,"e"!!5h0w Functions/ariables

¥ |z

]

Function/Varishle

| F/V I Address

| Size

| Times | Optionl

| Optiond | Optiond | Optiond

<
[0 Tist fTres [

Wiew So

Wie

shart

i_"- Enable Profiler
Mot trace the function call
Setting

Propetties

Find.

Clear Data

Ctrl+F

Cutput Profile Information Files..

Cutput Text File..

iT Toolbar dizplay

Customize toolbar..

[v Allow Docking
Hide

Figure 6.57 Selection of [Enable Profiler]

o To set the data to be measured for the selected function, place the mouse cursor on an entry in
the [List] sheet of the [Profile] window, click the right-hand mouse button, and then select
[Properties] from the popup menu. The [Select Data] dialog box is displayed.
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Select Data Elg'

Select Data lc.:.n.jitic.n ]

i OptionZ
" Cptiond
i~ Optiond

OF | Cancel |

Figure 6.58 [Select Data] Page

e Open the [Select Data] page and select an option as the data to be measured. Select [Option 1]
in this example.

e Open the [Condition] page and specify the type of data to be measured. To measure the
number of elapsed cycles, deselect the [Disable] checkbox and select the [Cycle] checkbox on
the [Condition] page. Then select the [Elapsed cycles] checkbox on the [Cycle] page.

o After the data has been selected, press the [OK] button.
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Select Data Elg'

Select Data  Condition lecIe ]

Selection of a count item
CPU performance
f* Cycle
Count
" Instruction
i Branch

(™ Exception, interruption
(" Stalled Gycle

(" TLB performance
" Instruction bus performance
Operand bus performance
(" Access count
(" Bccess miss count
" Whiaited cvele

0] 4 | Cancel

Figure 6.59 [Condition] Page

You may need to select the type of data from the [Option 1] drop-down list in the [Select Data]
dialog box (figure 6.60) depending on the MCU/MPU in use.
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aelect Data

Option 1 Elapzed time

Option 2 | Dizabled |

Figure 6.60 [Select Data] Dialog Box

Note: The contents of this dialog box vary with the product. For details on the specifications of
each product, refer to the online help.

e Double-click the [S/W breakpoint] column for the while statement of the main function to
set a PC breakpoint.

28 (ononinz4 woid main(wvoid)

21 {

an

a1 lonz al10]:

3z long js:

33 int i:

a4 clazs Sample *p_sam;

3h

36 (00001036 while (17{

At oooonioad p_zam= new 3ample;

38 (00001038 farf =03 i<10; i++

33 ooonto44 I = rand():

40 |00001048 ifij <0

41 (00001060 i=-i;

42 !

43 (00001058 alil = i;

44 h

45 |000010RS p_zam-rzort(a);

46 (00001070 p_sam-rchangelal;

47

4% |00001078 p_sam-»s0=a[0];

49 (00001074 p_sam-»s1=a[1];

50 |0000107E p_sam-r=z2=a[2];

51 |000010&2 p_sam-»s3=a[3];

G2 |000010%6 p_zam-rsd=a[4];

B3 |00001084 p_zam-r=zh=a[8];

54 |0000108E p_sam-»sb=a[B];

55 |000010392 p_zam-rzi=a[7];

56 |00001098 p_sam-»rsB=a[8];

57 (00001034 p_zam->s3=a[9];

A% (0000103E L ] delete p_zam;

| h

B !

1

Figure 6.61 [Editor] Window (PC Breakpoint Setting)
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e Set the same program counter and stack pointer values (PC = H’00000800 and R15 =
H’00010000) as were set in section 6.8, Setting Registers (again, use the [Register] window).
Click the [Go] button.

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.

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

After the break in program execution, the results of the measurements are displayed in the [List]
sheet of the [Profile] window.

-E,"e"!]show Functions/\ arables LJ?."‘-', 3
Function/Variable | F/V | Address | Size | Times | Optionl I Optiond | Optioni I Optiond I L
_PowerON Reset PC F 00000800 H'OODODOQOZC 1 1453 u] 1} 1}
Sample: :change (long *) F O000Z0AE  H'0OOOOO4Z 1 11604 u] i 1]
Sample::sort (long *) F 0000Z0ZE  H'O0ODOOSO 1 30449 o] 1} 1}
Sample::Sample () F 00002000 H'OODOODOZE 1 1501 o] i} i}
_ diwlu F 00001462  H'O0000000 1 787 u] i} i}
00001370 F 00001370  H'O0000O000 1 2469 u] i} i}
_malloe F 00001ZcO  H'O0OOQOOOD 1 4343 o] i} i}
_free F 0000121c  H'O0ODOQOOOD 1 941 o] 1} i}
_rand F 000011F0  H'O0DOOOZC 10 030 u] 1} 0
operator newlunsigned long) F ooooligc  H'00000Ce4 1 2217 u] i 1]
__CATLL_INIT F 00001138 H'O00000Zc 1 1322 i i} 0 o
4 List l,'{'Tnaxa ‘./

Figure 6.62 [List] Sheet of the [Profile] Window

Figure 6.63 shows the [Tree] sheet of the [Profile] window.

(Bt St Furictionsarat =R | &
Function | Address | Size J Stack Size | Times | Optionl I Optiond | 2] )
= CihWorkSpace) Tutorial \E10A-TUSEY . ..
= _PowerON_Reset PC ooooosoo0 H'000000ZC H'OODOOOOOO 1 1453 1] u]
_ INITSCT 0ooo10p0 H'O00OOOOO H'OOOOOOOO 1 1087e0 0 i}
_ CATL_INIT oooo1138 H'O000000ZC H'OO0OOOOO 1 1322 il o
H_wain 00001024 H'00000094 H'OOOOOOOO 1 13079 1] u]
= Gample: :Sample () 0000z000  H'O00OOOOZE H'OOODOOOOO 1 1501 0 ]
+ - operator new(unsigned... 0000118¢  H'O0000064 H'O0OOOOOOO 1 2217 1] u]
Sample: ichange (long *) 0000Z0AE H'00000042 H'OODOOOOOO 1 11604 u] O
Sample::sort(long *) 0000Z0ZE H'O00000080 H'OODOOOOOO 1 30449 1] u]
< - ——— = oo ]H :’_
[Tt hvee /
Figure 6.63 [Tree] Sheet of the [Profile] Window
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When [View Profile-Chart] is selected from the popup menu, a chart diagram is shown.

Profile—Chart

i change | long

_PowerON Reset PC

+*

iisort{long ¥

i 5anple ()

Figure 6.64 [Profile-Chart] Window
6.22 Downloading 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 when the SH7047F, SH7144F, or SH7145F is in use. For
these MCUSs, the [Loading flash memory] page shown in figure 6.65 will not be
displayed.

e Interface of the write and erase modules with the emulator firmware

The emulator firmware branches to the write and erase modules. The following conditions
must be satisfied if branching from the emulator firmware to the write and erase modules and
return from the write and erase modules to the emulator firmware are to be successful.

— The write and erase modules must be entirely written in assembly language.

— All values of general and control registers must be saved before the write or erase modules
are called and restored on return from the modules.

— Configure the write and erase modules so that execution returns to the origin of the call
after processing.

— The write and erase modules must be Motorola S-type files.

— The write and erase modules must not contain SLEEP, DIVS, DIVU, or REBANK
instructions.

— FPU exceptions must not occur within the write and erase modules.

The module interface must be as follows so that the information required for flash memory
access is passed correctly.
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Table 6.3 Module Interface

Module Name Argument Return Value
Write module R4(L): Write address RO(L): End code
R5(L): Access size Normal end = 0,
0x4220 = byte, Abnormal end = other than 0

0x5720 = word,
0x4C20 = longword

R6(L): Write data

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

Note: The (L) means the longword size.

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

CGonfieuration

General Loading flash memary

Loadine flazh memory i~ Dizable
Erazing flash memory i* Dizable
Eile name | Erowze.. |
Buz width of flash memary |32—|:|it buz width ﬂ
Flazh memory erazing time | minute
Entry point

All erasing module address |

Wikiting module address ||.|'|:|

Access =ize |1 ﬂ

Ok | Cancel |

Figure 6.65 [Loading flash memory] Page
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Table 6.4 shows the options for the [Loading flash memory] page.

Table 6.4 [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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o Notes on using the flash memory download function

The following are notes on downloading to the flash memory.

— When the flash memory download is enabled, downloading 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

An example of downloading from the emulator to the flash memory is given below. This is
given as an example because the actual values will vary with the target MCU and flash
memory that are in use. 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.

To use a sample workspace on Windows Vista® or Windows® 7, it must be copied into a folder
that corresponds to the currently logged account.

Table 6.5 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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Flash memory Shixxxx
(32 Mbytes)
AO-A22 |-t FIA bus buffer A2-A24
CEQ == FPGA CSo
CE1,2 —— GND CSs2
OE |- FIA bus buffer RD
| WE [~ WEO
D0-D7 |27 FD bus buffer »| D0-D31
D8-D15—
D0-D7 <L.
D8-D15|—
Dop7 |28 o
D8-D15 [—
DO-D7 [« 24-31
D8-D15—
Figure 6.66 Flash Memory Wiring
Table 6.6 Sample Program Specifications
Item Contents
RAM area to be used H'0C001000 to H'OC0015BF
Write module start address H'0C001100
Erase module start address H'0C001000
e Since the SDRAM is used, the bus controller must be set.
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o Set the options on the [Loading flash memory] page in the [Configuration] dialog box as

follows:

Gonfiguration

General Loading flash memory
Loading flash memary i Dizable i+ Enahle
Erasing flazh memory " Dizable {+ Enable
Eile name |C:\Program Files'Fenesas'Hey
Buz width of flash memory |32—bit buzs width ﬂ
Flazh memory erasing time [FE] minute
Entry point
Bl erasing module address |HDGOm 000
Writing module address [HOCOOT 100
ficcess size |1 j
ok | Cancel |
Figure 6.67 [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.

R20UT0870EJ1001 Rev. 10.01 Page 248 of 278
Mar. 25, 2016 RENESAS



SuperH™ Family E10A-USB Emulator Section 7 Maintenance and Guarantee

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 ‘IMPORTANT INFORMATION’ described in this user's manual, we will
repair or replace your faulty product free of charge. Note, however, that if your product'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
o Inadequate user's system or misuse of it

o Fires, earthquakes, and other unexpected disasters

In the above cases, contact your local distributor. If your product is being leased, consult the
leasing company or the owner.
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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

o Flaw or cracks in plastic parts

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

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

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

¢ 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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1.

Appendix A Troubleshooting

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.

I want to 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.

I opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. | changed the settings of the workspace and saved it. My
colleague saved the workspace after me. |1 opened the workspace again and found that the
settings of the workspace differed from those | had made.

The last settings to be saved are effective. While a workspace is open in the High-performance
Embedded Workshop, updating of the workspace is within the memory. The settings are not
saved in 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 (www.renesas.com).
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Appendix B Menus

Table B.1 shows GUI menus.

Table B.1 GUI Menus

Toolbar
Menu Option Shortcut  Button Remarks
View Disassembly Ctrl+D — Opens the [Disassembly]
| window.
Command Line Ctrl + L Opens the [Command Line]
;
I window.
TCL toolkit Shift + @ Opens the [Console] window.
Ctrl + L ﬁ
Workspace Alt + K ‘E Opens the [Workspace] window.
Output Alt+U ‘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.
L
10 Ctrl + | Opens the [I0] window.
Status Ctrl + U ‘:ﬁ Opens the [Status] window.
Cache Shift + @ 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 I
Watch Ctrl + W ‘:@ Opens the [Watch] window.
Locals Shift + ‘:ﬁ Opens the [Locals] window.
Ctrl + W I
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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) I
Trace Ctrl+T EIE Opens the [Trace] window.
Stack Trace Ctrl + K @ Opens the [Stack Trace] window.
Gra- Image... Shift + E Opens the [Image] window.
phic Ctrl+ G |
Waveform... Shift + =] Opens the [Waveform] window.
Ctrl + V |
Per- Performance Shift + E] Opens the [Performance Analysis]
form-  Analysis Ctrl+ P window.
ance
Profile Shift + - Opens the [Profile] window.
& |
Ctrl + F
Setup Radix  Hexadecimal Uses a hexadecimal for displaying
= a radix in which the numerical
values will be displayed and
entered by default.
Decimal Uses a decimal for displaying a
= radix in which the numerical values
will be displayed and entered by
default.

Octal Uses an octal for displaying a radix
in which the numerical values will
be displayed and entered by
default.

Binary Uses a binary for displaying a

= radix in which the numerical values
will be displayed and entered by
default.
Emu-  System... E 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

E @

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

(=]

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.
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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.

2. 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.
3. Operation during Accessing Files
Do not perform other operations during downloading the load module, operating [Verify
Memory] or [Save Memory] in the [Memory] window, or saving in the [Trace] window
because this will not allow correct file accessing to be performed.
4. 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)
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— Variable name specification
When a name other than a variable name, such as a symbol name or function name, is
specified, no data is displayed.

Example: The function name is main.
main =

5. Line Assembly
— Input radix
Regardless of the Radix setting, the default for line assembly input is decimal. Specify H’
or 0x 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 O ffff O

— 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-USB\Tutorial\Tutorial\Debug_SHxxxx_E10A-USB_
SYSTEM\tutorial.abs

7. Memory Save during User Program Execution
Do not execute memory save or verifying during user program execution.
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8.

10.

11.

12.

13.

Load of Motorola S-type Files

This HEW does not support Motorola S-type files with only the CR code (H'0D) 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.

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.

Break Functions

— When the PC breakpoint is set in the internal flash memory area, the program is written to
the internal flash memory each time the user program is executed. At 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 BREAKPOINTSs 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.
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14. 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.

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: 3.00 GHz (Pentium® 4)
SH72633: 100 MHz (system clock frequency)
JTAG clock: 5 MHz

When a one-byte memory is read from the command-line window, the stopping time will be
about 40 ms.

16. BREAKPOINT Setting for SLEEP Instruction

When a break is set for the SLEEP instruction, use the Event Condition instead of 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.
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20. MCU for use in debugging

However, an actual MCU which has been used in connection with the EL0A-USB Emulator for
debugging will have been programmed at emulation and subjected to stress accordingly. Do
not use an MCU that has been used for debugging in a mass-produced product.

21. Writing Flash Memory Mode

This mode is only intended for writing a user program to the internal flash memory. In this
mode, do not attempt anything other than downloading. When microcomputers are to be
continuously programmed, be sure to turn the target on or off.

22. Memory Access in the Writing Flash Memory Mode

Memory cannot be accessed in the Writing Flash Memory mode. In this mode, values
displayed in the [Memory] or [10] window are dummy.

23. 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.

24. Host Computer in the Sleep or Hibernating Mode

The host computer must not enter the sleep or hibernating mode while the emulator is in use:
otherwise the emulator will not be operable. In such a case, re-connect the emulator after the
host computer has left the sleep or hibernating mode.

25. Manual Navigator
Follow the procedure below to execute this program under Windows Vista® or Windows® 7.

Work-around:
(1) Log in with administrative rights.
(2) Open the properties window for file man_navi.exe in the Manuals folder under the
installation folder for the High-performance Embedded Workshop.
(3) On the [Compatibility] tabbed page, check the [Run this program as an administrator]
box.
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Appendix E 1/0O File Format

The High-performance Embedded Workshop formats the [I0] window based on information it
finds in an 1/O Register definition file. When you select a debugging platform, the High-
performance Embedded Workshop will look for a “<device>.10” file corresponding to the
selected device and load it if it exists. This file is a formatted text file that describes the 1/0
modules and the address and size of their registers. You can edit this file, with a text editor, to add
support for memory mapped registers or peripherals you may have specific to your application
(e.g. registers in an ASIC device mapped into the microcomputer's address space).

The following describes two formats of the “<device>.10” file that supports or not the bit field.
E.1  File Format (Bit Field Not Supported)

Each module name must be defined in the [Modules] definition section and the numbering of each
module must be sequential. Each module corresponds to a register definition section and within the
section each entry defines an 1/O register.

The [BaseAddress] definition is for devices where the location of 1/O registers moves in the
address space depending on the CPU mode. In this case, the [BaseAddress] value is the base
address of the 1/0 registers in one specific mode and the addresses used in the register definitions
are the address locations of the registers in the same mode. When the 1/O register file is actually
used, the [BaseAddress] value is subtracted from the defined register address and the resultant
offset added to the relevant base address for the selected mode.

The [Reqgister] definition entry is entered in the format <name> = <address> [<size>
[<absolute>]].

1. <name> register name to be displayed.
2. <address> address of the register.
3. <size> which may be B, W, or L for byte, word, or longword (default is byte).

4. <absolute> which can be set to A if the register is at an absolute address. This is
only relevant if the 1/0 area address range moves about on the CPU in different
modes. In this case, if a register is defined as absolute the base address offset
calculation is not performed and the specified address is used directly.

Comment lines are allowed and must start with a “;”” character.
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An example is shown below.

Comment

Example:

Module
definition

—HB8S/2655 Series I/O Register Definitions File
[Modules]

BaseAddress=0

Modulel=Power_Down_Mode_Registers

Module2=DMA_Channel_Common

Register
definition

Module3=DMA_Channel_0

Module42=Bus_Controller
Module43=System_Control
Module44=Interrupt_Controller

[[TDMA_Channel_Common]
DMAWER=0xffff00 B A
DMATCR=0xffff01 B A
DMACROA=0xffff02 B A
DMACROB=0xffff03 B A

Register name

DMACR1A=0xffff04 B A
DMACR1B=0xffff05 B A
DMABCRH=0x({fff06 B A
DMABCRL=0X{fff07 B A

[DMA_Channel_0]
MAROAH=0xfffeeO W A
MAROAL=0xfffee2 W A
IOAROA=0xfffeed4 W A
ETCROA=0xfffee6 W A
MAROBH=0xfffee8 W A
MAROBL=0xfffeea W A
IOAROB=0xfffeec W A
ETCROB=0xfffeee W A

Address

Absol®E&8ddress flag
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E.2  File Format (Bit Field Supported)

Each module name must be defined in the [Modules] definition section and the numbering of each
module must be sequential. Each module corresponds to a register definition section and within the
section each entry defines an 1/O register.

The user must define “FileVersion=2" at the start of the section. It means that this I/O register file
is described with the version that supports the bit field.

The [BaseAddress] definition is for devices where the location of 1/O registers moves in the
address space depending on the CPU mode. In this case, the [BaseAddress] value is the base
address of the 1/0 registers in one specific mode and the addresses used in the register definitions
are the address locations of the registers in the same mode. When the 1/O register file is actually
used, the [BaseAddress] value is subtracted from the defined register address and the resultant
offset added to the relevant base address for the selected mode.

Each module has a section that defines the registers forming it along with an optional dependency.
The dependency is checked to see if the module is enabled or not. Each register name must be
defined in the section and the numbering of each register must be sequential. The dependency is
entered in the section as dep=<reg> <bit> <value>.

1. <reg> is the register id of the dependency.
2. <bit> is the bit position within the register.
3. <value> is the value that the bit must be for the module to be enabled.

The [Register] definition entry is entered in the format id=<name> <address> [<size>
[<absolute>[<format>[<bitfields>]]]].

1. <name> register name to be displayed.
2. <address> address of the register.
3. <size> which may be B, W, or L for byte, word, or longword (default is byte).

4. <absolute> which can be set to A if the register is at an absolute address. This is
only relevant if the 1/0 area address range moves about on the CPU in different
modes. In this case, if a register is defined as absolute the base address offset
calculation is not performed and the specified address is used directly.

5. <format> format for register output. Valid values are H for Hexadecimal, D for
decimal, and B for binary.

6. <bitfields> section defining the bits within the register.
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Bitfield sections define the bits within a register each entry is of the type bit<no>=<name>.
1. <no>is the bit number.
2. <name> is a symbolic name of the bit.

Comment lines are allowed and must start with a “;” character.
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An example is shown below.

Example:

Comment ; H8S/2655 Series I/O Register Definitions File

[Modules]

FileVersion=2
BaseAddress=0

Module2=DMA_Channel_Common
Module3=DMA_Channel_0
Module

Module42=Bus_Controller
Module43=System_Control
Module44=Interrupt_Controller

[TDMA_Channel_Common]
reg0=regDMAWER
regl=regDMATCR

Module reg2=regDMACROA

definition reg3=regDMACROB

regd=regDMACR1A
reg5=regDMACR1B
reg6=regDMABCRH
reg7=regDMABCRL
dep=regMSTPCRH 7 0

Register name | ‘

Modulel=Power_Down_Mode_Registers

Bit
Value
Register [regDMAWER]
definition id=DMAWER O0xffff00 B A H dmawer_bitfields
Register name |
Address ‘
Size
Absolute address flag
Format
Bit field
[dmawer_bitfields]

Bit-field bit3=WE1B

s bit2=WE1A
definition

bit1=WEOB

bitO=WEOA
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Appendix F Diagnostic Test Procedure

For the diagnostic test procedure using the emulator test program, refer to the test program manual
for the emulator (file name: EL0A-USBTME.PDF) in the CD-R.
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Appendix G Repair Request Sheet

Thank you for purchasing the ELI0A-USB emulator (HS0005KCUO1H or HS0005KCUO2H).

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.:

Item

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:

E10A-USB emulator (HSO005KCUO1H or HSO005KCUO2H):
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.

Provided CD-R (HSO005KCUO1SR):

Version: V.

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

Manufacturer:

Type number:

OS: (Windows® XP, Windows Vista®, or Windows® 7)

4. Settings when the malfunction occurred

(1) MCU/MPU: Part number:

(2) Operating frequency:

MHz

5. Failure phenomenon

6. Error in debugging

7. Error in the diagnostic program

8. The High-performance Embedded
Workshop does not link-up with the emulator.

Content of the error message
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For errors other than the above, fill in the box below.
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