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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 lossesincurred 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 errorsin or omissions from the information included herein.

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

Y ou should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
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; persona 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.). Y ou must check the quality grade of each Renesas
Electronics product before using it in a particular application. Y ou may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not bein any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measuresto
guard them against the possibility of physical injury, and injury or damage caused by firein 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 aloneis very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics saes 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 al applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as aresult of your noncompliance with applicable laws
and regulations.

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. Y ou 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 athird party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsi bility for any lossesincurred by you or third parties as aresult 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) “RenesasElectronics’ 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 vaid in the European Union.)
CE Certifications:

« Electromagnetic Compatibility (EMC) Directive 2004/108/EC

EN 55022 Class A

WARNING: = This is a Class A groduct. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

EN 55024

« Information for traceability
« Authorised representative

Name: Renesas Electronics Corporation

Address: 1753, Shimonumabe, Nakahara-ku, Kawasaki, Kanagawa, 211-8668, Japan
» Manufacturer

Name: Renesas Solutions Corp.

Address: Nippon Bldg., 2-6-2, Ote-machi, Chiyoda-ku, Tokyo 100-0004, 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: HS0005K CUO4H / HS0005K CU14H

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. (Thisisonly valid in the United States.)

FCC Certifications:

This equipment has been tested and found to comply with the limitsfor 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 aresidential areaislikely 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:
(2) 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 madifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.




IMPORTANT INFORMATION
READ FIRST

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

« KEEP the user's manual handy for futurereference.

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

Emulator Product:
Throughout this document, the term "emulator product” shall be defined as the following
products produced only by Renesas 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 usein MEDICAL, atomic energy, aeronautical or
space technology applications without consent of the appropriate officer of a Renesas sales
company. Such useincludes, but is not limited to, 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 defectsin
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 athird party or made by you for athird

party.
DISCLAIMER

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

Some states do not alow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
Thiswarranty gives you specific 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, al 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 licenseisgranted by implication or otherwise under any patents or other rights of any third
party or Renesas.
Figures:

Some figuresin this user's manua 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 warningsin this user's manual and on the emulator product are therefore not all inclusive.
Therefore, you must use the emulator product safely at your own risk.
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SAFETY PAGE
READ FIRST

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

« KEEP the user's manual handy for futurereference.

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

DEFINITION OF SIGNAL WORDS

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

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

avoided, will result in death or serious injury.

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

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

| CAUTION |

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

NOT E emphasizes essential information.
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A\ WARNING

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

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

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

3. Connect the connectors in the user system and in the
user interface cable by confirming the correct direction.

CAUTION

Caution to Be Taken for Disposal:

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

mmmm 2Pplicable 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”.
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Warnings on Emulator Usage

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

A WARNING

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

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

CAUTION

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

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

Document Conventions
This manual uses the following typographic conventions:

Tablel Typographic Conventions

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

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

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

The “how to” symbol
( Y ) “how to” do something.




User Registration

When you install debugger software, atext filefor 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.

Y our registered information is used for only after-sale services, and not for any other purposes. Without user registration,
you will not be able to receive maintenance services such as a notification of field changes or trouble information. So be
sure to carry out the user registration.

For more information about user registration, please contact your local distributor.
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SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 1 Overview

Section1 Overview

The E10A-USB emulator (hereafter referred to as the emulator) is a support tool for developing
the hardware and software of 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).

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

Figure 1.1 shows the system configuration using the emulator.

Connected to
the USB connector USB cable (1.5 m)
User system interface cable

/ (38 pins or 14 pins)

Multi-core microcomputer
E10A-USB emulator

&
User system connector —

User system

Connected to
the USB connector

High-performance
Embedded Worksho

Figurel.1 System Configuration with the Emulator
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SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 1 Overview

The emulator provides the following features:

Excellent cost-performance emulator

Compactness and connection to the USB are implemented.

Realtime emulation

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

Excellent operability

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

Various debugging functions

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

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

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

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

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

with the product.

R20UTO363EJ0500 Rev. 5.00 Page 2 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 1 Overview

11 Warnings

CAUTION

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

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

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

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

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

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

Table1.1 Environmental Conditions

Item Specifications

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

Humidity Operating: 35% RH to 80% RH, no condensation
Storage: 35% RH to 80% RH, no condensation

Vibration Operating: 2.45 m/s” max.
Storage: 4.9 m/s® max.
Transportation: 14.7 m/s* max.

Ambient gases  No corrosive gases may be present
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Table 1.2 lists the acceptabl e operating environments.

Table 1.2 Operating Environments

Item

Description

Operating system

Windows® XP (32-bit version) Windows Vista® (32-bit version),

Windows® 7 (32-bit/64-bit version)

Host computer

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

CPU

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

Memory capacity

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

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

Hard-disk capacity

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

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 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

500 mA (max.)

CD-ROM drive Required to install the High-performance Embedded Workshop for the
emulator or refer to the emulator user's manual.
Note: Microsoft, Windows, and Windows Vista are either registered trademarks or trademarks of

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

holders.

13 Components

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

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

21 Overview

Table 2.1 gives afunctional overview of the emulator.

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

No. Item Function
1 User program execution e  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)

e Synchronized functions:
Synchronized execution (execution by both of the CPUs
proceeds at the same time and is synchronized with
execution by one CPU)
Synchronized step functions. (All of the CPUs execute with
synchronizing the one of stepping for the CPU.)
Synchronized break functions. (All of the CPUs break by
synchronizing the one of a break for the CPU.)

2 Reset function 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:

Branch trace or memory access trace
¢ Memory output function of trace data

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

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

No. Item Function

5 Performance e Uses a counter in the device to measure the number of
measurement function cycles that passes during point-to-point execution.

6 Memory access functions e  Downloading to RAM

¢ 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
e Copy
e  Monitor (physical address)
7 General/control register e Reads or writes the general/control registers.
access function
8 Internal I/O register e Reads or writes the internal I/O registers.*
access function
9 Source-level debugging e Various source-level debugging functions.
function
10 Command line function e  Supports command input.

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

11 Help function e Describes the usage of each function or command syntax
input from the command line window.

Note: The [IO] window displays the contents defined in [SHxxxx.io]. Editing those contents adds
or deletes the registers to be displayed. For the contents to be described as [SHxxxx.i0],
refer to reference 6, 1/0 File Format, in the High-performance Embedded Workshop V.4.09
User’'s Manual.
The following directory contains [SHxxxx.io] (xxxx means the name of emulator device
group.):
<High-performance Embedded Workshop folder>:
\Tools\Renesas\DebugComp\Platform\E10A-USBM\xxxx\IOFiles
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The specific functions of the emulator are described in the next section.

2.2 Trace Functions

The emulator has two trace functions.

221 Internal Trace Function

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

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

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

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

2.2.2 AUD Trace Function

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

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

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

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

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

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

Thisfunction is called the window trace function.
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(c) Softwaretrace

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

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

specifications of each product, refer to the online help.

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

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

Table2.2 AUD Trace Acquisition Mode

Type

Mode

Description

Continuous
trace occurs

Realtime trace

When the trace information is being generated intensely 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 intensely 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.
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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: Displaysthe data acquired in the trace. For information without data, displays
fkkkkkkkk? i

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

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

Table2.3 [Trace Window] Display Contents

Trace Type Type Column Address Column Data Column

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

Window trace™ MEMORY Memory access address Memory access data

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

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

generation™”

Notes: 1. Not displayed in the internal trace.

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

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

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

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

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

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

e Bus: Displays which bus was accessed.

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

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

e  PPC: Output from a performance counter

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

The Type, 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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Table2.4 [Trace Window] Display Contents

Trace Type  Type Column BUS Column R/W Column Address Column  Data Column
Branch trace BRANCH™ No display No display Branch source No display
address™
DESTINATION  No display No display Branch destination  No display
address
Memory- MEMORY Bus through Read/write Memory access Memory
range which access address access data™
access trace is proceeding
Software S _TRACE No display No display Trace(x) function Variable x
trace execution address  data
System bus  MEMORY No display Read/write Memory access Memory
trace address access data
(write only)™
Data lost? LOST No display No display No display No display
CPU wait CPU-WAIT No display No display No display No display
generation”
Notes: 1. Not displayed when the PPC option is in use.

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

223

Memory Output Function of Trace Data

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

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

224

Useful Functions of the [Trace] Window

The trace window provides the following useful functions.

(1) Searchesfor the specified data.
(2) Extracts the specified data.

(3) Filters and displays again the specified data.

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

address.

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

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

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

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

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

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

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

(2) PC break function (BREAKPOINT)

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

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

(3) Forced break function
Forcibly breaks the user program.
24 Perfor mance M easurement Function

The emulator has a following performance measurement function.

2.4.1  Function for Measuring the Number of Cyclesfrom Point to Point

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

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

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

(1) Memory read/write function

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

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

(2) User program downloading function

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

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

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

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

(4) Memory data downloading function

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

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

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

e Memory fill

e Memory copy

e Memory save

e Memory verify

e Memory search

e Interna I/O display

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

e Displaying label and variable names and their contents

For details, refer to the online help.
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Notes: 1. Memory access during user program execution:
When memory is accessed from the memory window, etc. during execution of the user
program, execution stops for the memory access and is then resumed. Therefore, realtime
emulation cannot be performed.

The stopping time of the user program is as follows:
Environment:

Host computer: CORE™?2 CPU T7600 2.33 GHz
SH7265: CPU clock 66.6 MHz
JTAG clock: 2.5 MHz

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

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 cacheis enabled in the device incorporating a cache, the emulator accesses the
memory by the following methods:

o At memory write: Writes through the cache, then writes to the memory or uses the
OCBWSB instruction.

o At memory read: Does not change the cache write mode that has been set.

o At memory verify: Disables the cache for verification read.

Therefore, when memory read or write is performed during user program break, the
cache state will be changed.

In some devices to be debugged, the emulator accesses the memory by the following
methods:

o At memory write: Writes to the cache, then issues an external single write. The
LRU is not updated.

o At memory read: Reads memory from the cache. The LRU is not updated.
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2.6 Stack Trace Function

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

2.7 User-interrupt Open Function during User Program Break

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

2.8 OnlineHéep

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

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

31 Emulator Preparation

Unpack the emulator and prepare it for use as follows:

A WARNING

READ the reference sections shaded in figure 3.1 before
using the emulator product. Incorrect operation will damage
the user system and the emulator product. The USER
PROGRAM will be LOST.

Reference
| Unpack the emulator | Component list
| Check the components against the component list |
| When the emulator
is used first.
Set up the emulator Section 3
- Install the emulator's software
(Check the components and register the user information.)

- Insert the emulator

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

| When the emulator
| is used for second

| Turn on the user system

| time or later.
| Input the user system reset signal |
Figure3.1 Emulator Preparation Flow Chart
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3.2 Emulator Hardware Configuration

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

User interface cable

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

Emulator Top View:

(8)

(a) (c) (d (h)

(b) (e) (f)
Figure3.3 Emulator Top View
(@) E10A-USB logo plate: A black plate is dedicated for the emulator is provided to be
easily distinguished from other E-series emulators.

(b) ACTION LED: A circled LED. Marked ‘ACT’. When this LED islit, the ELI0A-USB
control software isin operation.

(c) RUN LED: Marked ‘1'. When this LED islit, the user program isin operation.

(d) ACTLED: Marked ‘2'. When this LED islit, the EL0A-USB is connecting to the
micro computer.
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(e) Coreswitch LED: Marked ‘3. When thisLED islit, the E10A-USB switches the micro
computer to be controlled.

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

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

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

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

Emulator Host-side View:

(a)

Figure3.4 Emulator Host-side View

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

(a)

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

Emulator Bottom View:

O v O

(" MODEL : HS0005KCU04H )

SERIAL No. : 00001A

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

L MADE IN JAPAN

O O

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.
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3.3 CD-R

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

Table3.1 Contentsof the CD-R Directories

Directory Name Contents

Description

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

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

Help Online help for the EL0A-USB  An online help file. This is copied to the hard

emulator disk as part of the installation process.

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

are provided as PDF files.

34 Installing Emulator’s Softwar e

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

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

driver installation.
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35 Connecting the Emulator to the Host Computer

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

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

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

A WARNING

Always switch OFF the emulator product and the user
system before connecting or disconnecting any CABLES
except for the USB interface cable. Failure to do so will result
in a FIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.
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The emulator is connected to the host computer viathe USB 1.1, and also to the USB port
conforming to USB 2.0. Figure 3.7 shows the system configuration.

Host comuputer

E10A-USB emulator

|

s “ETOA - Mot

USB cable (1.5 m)

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

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

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

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

User interface cable connector

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

Table3.2 Recommended H-UDI Port Connector

Connector Type Number Manufacturer Specifications

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

38-pin connector  2-5767004-2 Tyco Electronics Corporation 38-pin Mictor connector

Notes: 1. When designing the 14-pin connector layout on the user board, do not place any
components within 3 mm of the H-UDI port connector.
When designing the 36-pin connector layout on the user board, do not connect other
signal lines to the H-UDI port connector.
2. The H-UDI isan interface compatible with the Joint Test Action Group (JTAG)
specifications.

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

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

H-UDI Port Connector

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

User system interface cable

v/ ]\

N |

Pin 1 H-UDI port connector
Figure3.10 Connecting the User System Interface Cableto the User System
when the 14-pin Type Connector isUsed
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CAUTION

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

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

device' s pin assignments.

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

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

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

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

H-UDI SHxxxx

port

] TDI
TDO H-UDI

JTAG Ic IC . IC

pOI"[

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

Boundary scan loop

User system

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

Figure3.11 User System Example
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3.7 Connecting System Ground

A\ WARNING

Separate the frame ground from the signal ground at the
user system. Failure to do so will result in a FIRE HAZARD
and will damage the user system and the emulator product or
will result in PERSONAL INJURY.

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

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

Signal ground E10A-USB emulator User system
Signal Signal

" Logic
Host @ o9 / A /\ \

computer / \ / \ |_
P X s
Signal ground Signal ground

Power
supply

Frame ground (

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

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

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

3.3V

H-UDI port connector

uvcc

74LVC2T45
—| VccB VecA

BDA

22Q

10 kQ

TCK

74LVC2T45

r—| VccB VecA 9

BDA

\AA

22Q

10 kQ

74LVC2T45

—| VccA VeeB

A<]B

W

22Q

10 kQ

TRST

74LVC2T45
—| VccA VeeB

A<]B

Wy

22

10 kQ

TDO

ASEBRKAK

74LVC2G125
Vce

(A

74LVC2T45

—| VceB VecA

\AA

22Q

BDA

74LVC2T45

—| VceB VecA

BDA

YWy

22Q

10 kQ
10 kQ

™S

74LVC2T45

—] VccA VeeB

Wy

22Q

10 kQ

TDI

AQB

74LVC2G125

Vce

OE

1A

Wy

RESET

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

Reference voltage

UVCC_AUD
SN65LVDS33 10k
22Q
W ¢ AUDCK

A

L
SN65LVDS33 10 kQ
220
22

< AUDATA[3:0]

3

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

:

Figure3.14 Interface Circuitsin the Emulator (AUD)
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3.9 System Check

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

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

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

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

5. [Welcome!] dialog box is displayed.

A w DN

Weloome!

pa
I " Create a new project workspace Ciancel |

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

L

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

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

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

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

To use aworkspace for the tutorial, select the [Browse to another project workspace] radio button
and click the [OK] button.
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When the [Open workspace] dialog box is opened, specify the following directory:

<Drive where the OSisinstalled>:
\WorkSpace\Tutorial\E10A-USBM\xxxx\xxxx\Tutoria\CPUO

(xxxx represents the device group name).

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

Open Workspace

Logk iri: | ‘=3l CPUo

x| &« @& ek B

il

[ debue . _syetam

[Ch=ource

i Tutarial s

File name: I Tutarial. bz

Open I

Filez af type: I HEW ‘workzpaces [*.hws]

- Cancel
i ==

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

GPU Select x|

CPU Select
|5Hxxxx ﬂ

v Search the best JTAG clock
v Beset azsertifiuto Gonnect)

Cancel |

Figure3.17 [CPU Select] Dialog Box

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

e [Search the best JTAG clock] check box

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

o [Reset assert (Auto Connect)] check box

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

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

CAUTION

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

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

aselect Emulator mode ﬁl

Device

Mode

f« E108-USE Multi-core Emulatar
~

[ Beszet azsert{fiuto Connect)

| Ok I Cancel |

Figure3.18 [Select Emulator mode] Dialog Box
The [Select Emulator mode] dialog box has the following options.

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

CAUTION

Do not to use the [Reset assert (Auto Connect)] option unless the
port connector is properly connected as shown in Section 1.5,
Recommended Circuit between the H-UDI Port Connector and the
MPU of the additional document, "Supplementary Information on

Using the SHxxxx". Using the [Auto connect] option without the
proper connection will damage the user system.

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

Caonnecting

Figure3.19 [Connecting] Dialog Box

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

hexxxx E3

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

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

e CANCEL |

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

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

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

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

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

CAUTION

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

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

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

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

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

N |

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

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

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

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

Betry | lgnore |

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

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

£ 2 =]
Connected
| [\Build f\Dehug/ﬂ Find in Files )\Macro f\Test f\ Wersion Control ,-{
Figure3.25 [Output] Window
Notes: 1 If theemulator isnot initiated, the following dialog boxes shown in figures 3.26

through 3.32 will be displayed.

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

Betry | lgnore |

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

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

L |

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

Figure3.27 [Check the connection] Dialog Box

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

hexxxx |

& COMMUMICATION TIMEQUT ERRCR

Figure3.28 [COMMUNICATION TIMEOUT ERROR] Dialog Box
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hexxxx

& INYALID ASERAM FIRMWARE !

Figure3.29 [INVALID ASERAM FIRMWARE!] Dialog Box

hexxxx

& Error JTAG boot

Figure3.30 [Error JTAG boot] Dialog Box

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

E10A-USB

& Boot Failed !

Figure3.31 [Boot Failed!] Dialog Box
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2. If anincorrect driver has been selected, the following dialog box will appear.

hexxxx |

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

Figure3.32 [Unabletorestorethepreviousdriver settings] Dialog Box

3. If the emulator is not activated due to other reasons, a message box corresponding to
the statusis 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!

?X)
Cancel
Adniisaion. |

Adminiztration. ..

| * Create a new project workspace

" Dpen a recent project workspace:

|

[~

(" Browse ko another project waorkspace

(" Start synchronized session:

Figure4.1 [Welcome!] Dialog Box

[Create a new project workspace] radio button:

[Open arecent project workspace] radio button:

[Browse to another project workspace] radio button:

[Start synchronized session] radio button:

Creates a new workspace.

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

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

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

41.1 Creating a New Workspace (Toolchain Not Used)

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

Welcome! @

K

| (+ iCreate a new project waorkspace
Cancel

" Open arecent project work space:

| J Adrminiztratian...

b

J

= Browsze to anather project workzpace

vl T Start synchronized session:

+ +
| Y

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

Hew Project Workspace

Frojects ]

Wiorkspace Mame:

Project Tvpes
|test

Debugger only - SH4A-MULTI E1

Froject Mame:
|test

Directory:

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

|SuperH RISC engine ﬂ

Tool chain:

| I

£ ?

Properties...

(0]4 | Cancel

Figure4.3 [New Project Workspace] Dialog Box

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

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

Other list boxes are used for setting the toolchain; the fixed information is displayed when the
toolchain has not been installed.
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3. Makethe required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

Setting the Tareet System for Debugeine

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

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

MHemxt | Finizh | Cancel |

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

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

HSetting the Debugeer Options

Target name :

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

|GORED x|
Configuration name :

|Debug_CORED

— Detail optiong :

Item | Yalue

Iadify |
[ Initial zeszion

fewxt | Finizh | Cancel |

Figure4.5 [Setting the Debugger Options] Dialog Box

Thisisthe end of the emulator setting.

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

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

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

Welcome! @

| + Create a new project work space

" Open a recent project workspace:

Cancel
| J Administration...
o

= Browsze to another project work zpace

v+ U Start synchronized session:

+ +
| SN

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

Hew Project Workspace

Frojects ]

Project Types Wiorkspace Mame:

@ Application |tESt

Demaonztration Project Mame:

Iﬁ Empty Application |test

5 Import Maketile

G Library Directory:

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

< >

Properties...

0] 4 Cancel

Figure4.7 [New Project Workspace] Dialog Box

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

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

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

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

— Targets :

[5H-48 Cycle Base Simulatar

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

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

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

<Back |[ Mext> |  Finish |  Cancel |

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

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

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

Target name :

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

Caonfiguration name :
|Debug_CORED

— Detail optiong :

Item | Yalue

Iadify |

[ Initial zeszion

fewxt | Finizh | Cancel |

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

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

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

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

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

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

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

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

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

[ 1ean
[T

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

E.[@ o m]

skl { s |, Cotesg b Pl Pl Vet Version Cortedd |
PR = —

Figure4.10 Selectingthe Session File
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In thelist box that iscircled 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 Optiong] dialog box. The setting for using the emulator has been registered in this
session file.

After selected, the emulator is automatically connected.

4.1.3 Selecting an Existing Workspace

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

—Options: oF I
I " Create a new project warkspace Cancel |
. Cpen a recent project workspace: Bdministration. |
— | =
-f &
— & Browse to another project workspace:
=

Figure4.11 [Welcome!] Dialog Box

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

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

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

Figure4.12 [Open Workspace] Dialog Box

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

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

4.2.1 Adding a New Project

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

The [Insert Project] dialog box is opened.

Insert Project

Cancel

i Exizting project:

ez

Figure4.13 [Insert Project] Dialog Box

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

Frojects ]

- York: Mame:
Project Tvpes AEEREIEE W=

¥ Debugeer only - SHAA-MULTI E1 |

Froject Mame:

Directory:

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

|SuperH RISC engine ﬂ

Tool chain:

| I

|

| >

Properties...

(0]4 | Cancel

Figure4.14 [Insert New Project] Dialog Box

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

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

Inzert Project

T
i Mew project Cancel

Browse..

Figure4.15 [Insert Project] Dialog Box

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

431 Setting at Emulator Activation

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

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

Debue Settinegs @E|
|Sessi0nCORED LJ Tareet ]Options |
[F test

Debug format:

1<n0ne> LJ

Download modules:

Filename Offset Address | Format Add..
oK | izl

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

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

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

Note: Here, no program has been downloaded. For downloading, refer to section 5.3,
Downloading a Program.

4. Click the [Optiong] tab.
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Debug Settinegs @E'

|Sessi0nCORED LJ Tareet Options]

[F test

Command batch file load timine:

At tar 20110t

Command line batch proceszing:

v Dizable batch file execution when downloadine debue infarmation

v Download modules after build

I~ Remove breakpoints on download

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

L=l Nl

0K | )l

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

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

e At connecting the emulator

e |Immediately after reset

e Immediately before downloading
e Immediately after downloading

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

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

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

Q tutorial.cpp
-5 Download modules

] utorial 2

£ Dependencies Download
Cownload (Debug Data Only?

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

v Gllow Docking
Hide

Properties..

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

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

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

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

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

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

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

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

\Debug_CORED | ||SessionCORED |

Figure4.19 Toolbar Selection
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e From the dialog box

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

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

e Toadd anew empty session

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

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

3. Check the [Add new session] radio button.

4. Enter anamefor the session.

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

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

™ Add a new session

St | Cancel

(« |z an exizting session file

Hame: |tut|:|ria|

Seszion file path: | Browsze..

[v Cpen and maintain link to sezzion file

[ Make zeszion file link read only

Figure4.21 [Add new session] Dialog Box

e Toimport an existing session into anew session file

1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
Click the[Add...] button to display the [Add new session] dialog box (figure 4.18).
Check the [Use an existing session fil€] radio button.
Enter aname for the session.

a s~ wDD

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

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

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

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

6. Click the [OK] button to close the [Debug Sessions] dialog box.
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e Toremoveasession
1. Select [Debug -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.17).
2. Select the session you would like to remove.
3. Click the [Remove] button.
Note that the current session cannot be removed.
4. Click the [OK] button to close the [Debug Sessions] dialog box.

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

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

Figure4.22 [Session Properties] Dialog Box

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

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

5. Click the [OK] button.

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

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

6. Click the [Save] button.

Release
SimDebug_=H-2

DetaultSession het
SimSessionSH-2 haf

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

[ taintain ik
4
Figure 4.23 [Save Session] Dialog Box
443 Saving Session Information
e Tosaveasession
Select [File -> Save Session].
R20UT0363EJ0500 Rev. 5.00 Page 69 of 296

Aug 10, 2012 RENESAS




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 4 Preparations for Debugging

4.5 Connecting the Emulator
Select either of the following two ways to connect the emulator:

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

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

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

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

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

o ot of AL ar |51 g W7

T (i T et T s s o oo T =

¥ P D Geinort e — s i

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

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

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

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

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

e Canceling the connection of the emulator being activated
e Exiting the High-performance Embedded Workshop

(1) Canceling the connection of the emulator being activated
Select [Disconnect] from the [Debug] menu or click the [ Disconnect] toolbar button (. ).

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

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

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

High-performance Embedded Warkzhop

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

Mo | Cancel

Figure4.25 [Session hasbeen modified] M essage Box
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Section 5 Debugging

51 Setting up Synchronized Debugging

This section describes how to make the settings for synchronized debugging. For details of
functions and operations in synchronized debugging, refer to section 18, Synchronized Debugging
Functionsin the user’s manual for V. 4.09 of the High-performance Embedded Workshop.

51.1 Opening the [Synchronized debug] Dialog Box

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

Synchronized Debue

GCurrent configuration:

|Tut0ria| ﬂ Mewu.. | Import.. | Save as.. | Delete |
Available debugeers:

Debugger ID | Status Options Type ‘Workspace Sesszion Add..
IGORED Mot open Debue fulticore T CElocuments and Settl.  SessionE T0E STYSTERM

CORET Mot open Freerun  Multicore  G¥Documents and Settl.  SessionE10A_SYSTEM

Synchronization style Synchronization options
f» Maone ¥
" All debuggers synchronized " Master debueeer: | J r
Operations executed on any debugger will alza Operations executed on the master debugeer will
be executed on all other debuggers. be executed on all other debugeers. ™
-

Set by platform

[+ Gonnection

[+ Download modules

[+ Thitialize
v Update the wiews in all debuegers when platform memory iz changed
Synchronized debugeing mode: |Parallel = | Sync Close
Figure5.1 [Synchronized debugging] Dialog Box
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51.2 [Synchronization session] List Box

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

Lists that can be set are shown below.

[Debugger ID]

[Status]

[Options]

[Type]

[Workspace]

[Session]

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

Display the state of the session.

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

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

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

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

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

Debug: The session is to be used for debugging.

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

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

Multi-core: Platform with multiple cores.

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

Display the name of session in the workspace.

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

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

Lists that can be set are shown below.

[None] Synchronization is not performed.
All sessions operate individually.

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

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

Select the [Debugger ID] of the session for use as the master
from the drop-down list box.
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5.1.4 [Synchronization options] Group Box
In the [Synchronization style] group box, select the operations for synchronization.
The available items are as listed below.

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

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

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

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

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

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

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

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

R20UTO0363EJ0500 Rev. 5.00 Page 76 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 5 Debugging

515 [Memory update] Options

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

Figure5.2 [Memory update] option

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

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

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

5.1.6 [Synchronization debugging mode] Drop-Down List Box

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

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

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

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

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

521 Opening the [Configuration] Dialog Box

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

522 [General] Page

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

General | Gommon Setting | Loading flash memary |

Mode

Step option |Disal:u|es interrupts during single step execution

Memory area fo Mormal © Physical O \irtual

=

li
Interrupt Made f« Dizable " Epable

TLE Mode |TLEI miss exception iz dizabled

Yihen TLE Errar occurred |Display TLE error message to Dialoe box
Memory access ¥ Slesp

option =

Fead Status v PCSE

=

(0] 4 | Cancel |

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

[Mode] Displays the CPU number.

[Step option] Sets the step interrupt option.

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

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

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

Note: Includes the interrupts during a break.

CAUTION

D0 not to use the [Reset assert (Auto Connect)] option unless the
port connector is properly connected as shown in Section 1.5,
Recommended Circuit between the H-UDI Port Connector and the
MPU of the additional document, "Supplementary Information on
Using the SHxxxx". Using the [Auto connect] option without the
proper connection will damage the user system.

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

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

Confieuration

Geperal CGomman Setting l Loadine flagh memary |

Mode

Emulation mode |Nu:urma| ﬂ
UEC mode |Eml |
FPC mode |Eml |
ALD clack [1/16 GPU clock =l
JTAG clock [40MHz ~|
TimeOut [ 30 sec

(0] 4 | Cancel | I

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

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

[Emulation mode]

[UBC mode]

[PPC mode]

[AUD clockK]

[JTAG clock]

Indicates the device name.

Selects the mode of emulation for user programs.

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

Set the UBC mode.

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

Set the PPC mode.

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

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

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

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

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

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

Lower frequencies correspond to downloading taking longer
times.

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

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

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

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

524 Downloading to the Flash Memory

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

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

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

Figure5.5 [Configuration] Dialog Box ([L oading flash memory] Page)
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Items that can be displayed in the sheet are listed below.

[Loading flash memory]

[Erasing flash memory]

[File name]

[Bus width of flash memory]

[Flash memory erasing time]

[Entry point]

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

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

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

Disable: Not erase the flash memory

Enable: Erase the flash memory

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

Sets the bus width of the flash memory.

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

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

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

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

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

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

Note: After abreak has been detected, the High-performance Embedded Workshop displays the
location of the program counter (PC). In most cases, for example if an Elf/Dwarf2-based
project is moved from its origina 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 thefile.

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

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

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

5.3.2 Viewing the Source Code

Select your sourcefile and click the [Open] button to make the High-performance Embedded
Workshop open thefile in the integrated editor. It isalso possible to display your source files by
double-clicking on them in the [Workspace] window.
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& tutorialcpp
Line | Source A.| E.] 5.] Source |
25 finclude “sart.h” j
26 finciude <stdlib.h> =
7
28 (00001024 void mainlvoid)
29 1
30
B long al101;
3z long j;
93 int 13
34 clazs Sample #p_sam;
95
36 while (131
37 (00001020 L ] P_san= Sanple;
36 (00001048 for{ 1205 1<10; i+ ){
39 (00001038 J = rand{};
40 |00001034 ifLi <0l
41 (00001040 1= -0
12 1
43 |D0o01042 =3 alil = J;
44 1
45 (00001050 p_sam->sortia);
46 (00001058 p_san->chanzel{a);
a7 id
15 A

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

Sour ce address column

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

Event column
The Event column displays the following item:

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

Thisisalso set by using the popup menu.

The bitmap symbol above is shown by double-clicking the Event column. Thisis also set by using
the popup menu.
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A
CEZ2
CE3
CE4
CER
CER

b e . . 2

Figure5.7 Popup Menu

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

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

: A bookmark is set.
@ A PCBreak is set.
5 PC location

- To switch off acolumnin all source files

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

A w DN PR

The [Glaobal 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.
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Global Editor Column States

[wDizazzembly Address &l |
[w|Ewvent CPU#F N Gancel
[w]Label

[wLine

[w|Ob] code

W5 Breakpaints

[W]=AW Breakpoints — A5k b
£ ¥

Figure5.8 [Global Editor Column States| Dialog Box

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

533 Viewing the Assembly-L anguage Code

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

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

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

Figure5.9 [Disassembly] Window

534 M odifying the Assembly-L anguage Code

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

fddresz  Code 0k |
00007040 7937

- Cancel |
e monic:

{400 #HIT RO

Figure5.10 [Assembler] Dialog Box

The address, machine code, and disassembled instruction are displayed. Enter the new instruction or
edit the current instruction in the [Mnemonic] field. Pressing the [Enter] key will assemble the
instruction into memory and move on to the next instruction. Clicking the [OK] button will
assemble the instruction into memory and close the dialog box. Clicking the [Cancel] button or
pressing the [Esc] key will close the dialog box.
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Note: The assembly-language display is disassembled from the machine code on the actua
memory. If the memory contents are changed, the dialog box (and the [ Disassembly]
window) will show the new assembly-language code, but the display content of the [Editor]
window will not be changed. Thisisthe same even if the source file contains assembly
codes.

5.35 Viewing a Specific Address

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

Set fddress

mai j Cancel |

Figure5.11 [Set Address] Dialog Box

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

5.3.6 Viewing the Current Program Counter Address

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

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

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

54.1 Openingthe[Monitor] Window

To open the [Monitor] window, select [View -> CPU -> Monitor -> Monitor Setting...] or click the
[Monitor] toolbar button (<X ) to display the [Monitor Setting] dialog box.
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Monitar Setking 2=

danitar Setting I

Hame : Imu:unitu:-r'l

— Optionz
Address |H'00FE000
Size [byte] : |H'IIII]2III

L e

Accesz [Format] : IEYTE [&5CIN

[+ Auto-Befresh at rate [mz) ; ID'I:IEIEEIEI
[+ Beading the Initial Yalue

— Calor
Change Indicator ; I Change j
Foreground ;N |~ | Background 1= I
[+ bayfly
— Detail
IDET.&IL MNOT SUPPORTED! Detail... |
— History

! [

Figure5.12 [Monitor Setting] Dialog Box

[Name]: Decides the name of the monitor window.
[Optiong]: Sets monitor conditions.

[Address]: Sets the start address for monitoring.

[Size]: Sets the range for monitoring.

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

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

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

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

No change: No color change.

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

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

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

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

[Mayfly]: A check in this box selects restoration of the color of those data

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

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

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

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

B 2 e ~|||ewepson ~

Address | +0 | +1 | +2 | +3 | +4 | +5 | +6 | +7 | +8 | +0 | 44| +B | +C | +D | +E | +F value
DOO0O000 00 00 08 00 FF FY OO0 00 00 00 08 B2 FF FI 00 00 veevvreneerennn.
DOODOD10 00 00 08 c¢ OO OO OD 5E 0O OO0 08 DO OO OO OO 5E ....... S -

Figure5.13 [Monitor] Window

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

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

5.4.2 Changing the Monitor Settings

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

54.3 Temporarily Stopping Update of the Monitor

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

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

544 Deleting the Monitor Settings

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

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

displayed.

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

5.4.6 Hiding the [Monitor] Window

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

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

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

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

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

1 Monitar g _i Maonitar Setking. .. Shifk+CkrH+-E

| v manitor2 - HOOFFEOAD
monitarl - H'OOFFBO00 (*_heap_area™)

Windows Select. ..

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

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

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

findows Seleck ilil

| Mame | &ddress |

¥ moaritar? H'OOFFBOE0
¥ manitor] H'OOFFBO [ _heap_area"]

| add.

Edit..

Hide?

|
|
Lock Refresh? |
|
Bemove |

Cloze |

Figure5.15 [Windows Select] Dialog Box
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55 Viewing the Current Status

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

Item

Jtatus

Gystem Memory Resources

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

Target Device Configuration Not Support

Not Support

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

mMemorv /; PlatFarm )\ Ewerits }‘

Figure5.16 [Status] Window

The [Status] window has three sheets:

e [Memory] sheet

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

o [Patform] 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.

o [Events] sheet

Contains information about the event information, including resource information and

breakpoints.

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

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

5.6.1 PC Breakpoints

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

5.6.2 Event Conditions

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

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

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

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

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

3. The break conditions that can be set vary according to the emulator in use. For details,
refer to the online help.
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5.6.3  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.

5.6.4 Setting PC Breakpoints

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

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

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

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

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

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

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

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

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

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

56,5 Add

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

56.6 Edit

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

5.6.7 Enable

Enables the selected breakpoint(s).

5.6.8 Disable

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

5.6.9 Delete

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

Removes all breakpoints.

5.6.11 Goto Source

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

5.6.12 [Breakpoint] Dialog Box

Breakpoint

Addrezs |

— fddress

Walue Im

Ik I Cancel

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

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

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

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

5.6.13  Setting Event Conditions

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

ven
=
Type [state [condition [2ction |
Chl(Ia_0A_DT CT) Ensble Address=00001024 (tutorial.cpps/i8) pe Core Select: CPUD Break (crPUO) Bresk (CPUD)
lchz (Ta_on_DT) Enshle data H'1234567 long access M-bus Core Select: CPU1 Break (CPU1) Bresk (CPU1)
ICh3 (1A} Ensble Address=00001068 (tutorial.cpp/58) pecafter Core Select: CPUD CPULl Bresk (CPUO, cCPUL} Break (CPUD, CPUL}
IChd (Ia) Disshle None Break (CPUOD)}
ICh3(Ia) Disshle None Break (CPUOD)}
IChe [ TA) Disshle None Break (CPUO}
ICh7 (L&) Diseble None Break (CPUD)}
IChe (IA) Dizshle HNone EBreak (CPUO)
IChO [ IA) Dizshle HNone EBreak (CPUO)
ICh10(I&) Dizshle HNone EBreak (CPUO)
IChl1(IA R} Disshle HNone Reset point
<] 1+
A [21 Breskpoirt_j, Event condition

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

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

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

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

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

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

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

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

56.14 Edit...

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

5.6.15 Enable

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

5.6.16 Disable

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

5.6.17 Delete

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

5.6.18 Delete All

Initializes conditions of all channels.

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

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

Sets the sequential condition of the channel.

5.6.21 Editing Event Conditions

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

5.6.22 Modifying Event Conditions

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

5.6.23 Enabling Event Conditions

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

5.6.24 Disabling Event Conditions

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

5.6.25 Deleting Event Conditions

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

5.6.26 Deleting All Event Conditions

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

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

5.7 Viewing the Trace Information

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

571 Opening the[Trace] Window

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

57.2 Acquiring Trace Information

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

dialog box, the trace information will be acquired by using the internal trace function.

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

ot Trace P =]
F & B®F @ | o
ETE | IF | CPU ID | Master | Type | Instruction | Jource |d
-00007 -00005 cpud CEU ERANCH EF/3 @L3Z:8
-0000& f3 =i [l DESTINATION MOV Rl,RZ ali] = tmp[9 - i];
—-00005 -00004 cpud CPU MEMORT
-000o04 -00003 cepud CEPU MEMORY
—-00003 -00002 cpud CPU MEMORT
—-00002 -00001 cpud CEPU ERANCH RT3 [ }
-0ooo1 f3 =i [l DESTINATION MOV.L BR15,R1 ... p_sew—»s0=a[0];
+00000 +00000 cpud CPU MEMORT e

-
< | _|:I

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

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

[CPU ID]

[Master]

[Type]

[Branch Type]

[Bus]

[R/W]

[Address]

[Datel

The amount of acquired trace information

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

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

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

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

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

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

Instruction address

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

[Instruction] Instruction mnemonic

[Time stamp] Time stamp, in cycles of B

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

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

& Trace =]
S & BDE|E  F0
ETE IF CPU ID | Master | Type | Instruction | Jource |d
-00007 -00005 cpud CEU ERANCH EF/3 @L3Z:8
-0000& f3 =i [l DESTINATION MOV Rl,RZ ali] = tmp[9 - i];
—-00005 -00004 cpud CPU MEMORT
-000o04 -00003 cepud CEPU MEMORY
—-00003 -00002 cpud CPU MEMORT
—-00002 -00001 cpud CEPU ERANCH RT3 [ }
-0ooo1 f3 =i [l DESTINATION MOV.L BR15,R1 ... p_sew—»s0=a[0];
+00000 +00000 cpud CPU MEMORT e

-
3] | _>l:I

Figure5.21 [Trace] Window (AUD Trace)

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

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

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

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

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

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

READ: Read access
WRITE: Write access

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

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

BranchType Bus R/W Address Data P Source Label =
SUBROUTINE

SUBROUTINE ... ... 000011F0

o

oo 00001054
.. 00001044
o

Figure5.22 [Trace] Window (Type 2)

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

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

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

[Branch Type] Type of branch:
GENERAL: General branch
SUBROUTINE: Subroutine branch
EXCEPTION: Exceptional branch
[Bus] Indicates the bus over which access proceeded
[RIW] Indicates whether access to data was reading or writing
[Address| Address
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[Data] Indicates the accessed data
When [Type] isS_TRACE, thisisthe value of the variable x of the trace(x) function
[PPC] Output of the performance counter
[Instruction]  Instruction mnemonic
[Source] C/C ++ or assembler source code
[Label] Label information

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

5.7.3 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.

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

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

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

Trace Mode
Trace tvpe
¢ AUD tracel " Internal trace ¢ User Memory trace

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

Trace Mode 2
f* Trace continue (" Trace stop

ALD Mode
f* dhit ™ ghit
AUD Trace Memaory Size
o 050MByte

ALD trace display range
Start pointer  |0'265

Erd pointer  |D'0

Ilzer me mory area

Trace Extend Mode
[ Trace data with PPG

] 4 | Cancel |

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Refer to the additional document " Supplementary Information on Using the SHxxxx" or the online
help for the specifications of devices.
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(2) [Trace mode] page
Sets trace acquisition conditions.

Acquisition

Trace mode
Trace type
{o I-Trace " AUD function
I-Trace mode
Channel 1 Channel 2
|W-Bus & Branch, GPLD >| || |F-Buz GPLA |
Acquizition Acquisition
| Read I
v Wirite r
v PG relative addressing I
¥ Branch r
v Software r
v Data access r
r v Inztruction Fetch
When trace buffer full Trace continue ﬂ
{+ i
{+ i
E;
Display Type (Mot Shared)
v CRUO v CPL1 [v DMAC
T Cancs|

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

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

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

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

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

When [I-Trace] has been selected:

[I-Trace mode]:

[Channel 1]

(Type]

[Channel 2]

(Type]

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

[M-Bus & Branch, CPUQ] : Trace information is acquired with M-bus
access and branching by CPUO as
conditions.

[I-Bus, CPUQ] : Trace information is acquired with I-bus
access by CPUO as condition.

[F-Bus, CPUQ] : Trace information is acquired with F-bus
access by CPUO as a condition.

[M-Bus & Branch, CPU1] : Trace information is acquired with M-bus
access and branching by CPU1 as
conditions.

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

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

[DMAC] : Acquires trace information on access by
the DMAC.

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

[M-Bus & Branch, CPUQ] : Trace information is acquired with M-bus
access and branching by CPUO as
conditions.

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

[F-Bus, CPUQ] : Trace information is acquired with F-bus
access by CPUO as a condition.

[M-Bus & Branch, CPU1] : Trace information is acquired with M-bus
access and branching by CPUL1 as
conditions.

[I-Bus, CPU1] : Trace information is acquired with I-bus

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

[None] : No conditions are set.

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

[Read] : Trace information is acquired on reading.

[Write] : Trace information is acquired on  writing.

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

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

[Software] : Software tracing is a condition.

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

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

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

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

[Trace stop] : Stop trace acquisition.

[Break (CPUO0)] : Break CPUO.

[Break (CPU1)] : Break CPUL1.

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

Acquisition

Trace mode | AUD Trace(CPUDY | AUD Trace(GPUTY |
Trace twpe
" FTrace o AUD function
= I
= I
= I
= I
= I
= I
I I
AUD mode
ALUD model
{* Bealtime trace (" Mon realtime trace
AUD mode2
(* Trace continue ("~ Trace stop
AUD Trace Memory Size
i, 0.26Mbywte
ALD trace dizplay ranee
Start pointer |D'255
End pointer |D'D
Dizplay TypeiMot Shared)
[v CPUO [~ CPU [~ DMA&C
Cancel

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

When [AUD function] has been selected
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[AUD model]

[AUD mode2]

[AUD trace
Memory Size]

[AUD trace
display range]

: Selection of realtime or non-realtime trace acquisition

[Realtime trace] : When the trace information is being
generated intensely 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 intensely 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.

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

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

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

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

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

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

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

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

[Display Type]

Specify the information to be displayed in the trace window.

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

[CPU1] : Display the trace information for which the
CPU identifier (CPU ID) is CPUL1.

[DMAC] : Display the trace information for which the

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

Acquisition

Trace mode AUD Trace(GFRUOD) ] AUD TraceGPUAT |

Trace Settings

| Branch trace
v Window trace
v Software trace

v Channel &

Branch Trace

v Bcquire narmal branch instruction trace

v fAcquire subroutine branch instruction trace
v Bcquire exception branch instruction trace

‘indow Trace

v Channel B

Channe| &

Read i ite: * Pead © iite ¢ Read/Mhite

Start address: |H'D

End address: \HFFFFFFFF

Bus state: [M-Bus =]
Channe| B

Readfite: & Read (" Vhitely) ¢

Start address: |H'D

End address; ~ |HFFFFFFFF

Bus state: |DMP.O ﬂ

Cancel |

Figure5.27 [Acquisition] Dialog Box (JAUD Trace (CPUOQ)] Page)

The settings of either the AUD trace (CPUO) or the AUD trace (CPU1)
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Select the AUD trace conditions from the [ Trace Settings] when the AUD function is selected.

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

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

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

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

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

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

conditions.

[Acquire normal branch instruction trace]

[Acquire subroutine instruction trace]

[Acquire exception branch instruction trace]

: Specify the normal branch as
the branch conditions.

: Specify the subroutine
branch as the branch
conditions.

: Select the exception branch.

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

[Channel B] of the [Window trace] group box.

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

[Start address]

[End address]

on reading and writing.

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

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

[Channel B]

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

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

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

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

Table5.2 [TraceFind] Dialog Box Pages

Page Description

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

[Data] Sets a data condition.

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

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

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

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

When atrace record that matches the search conditionsis found, the line for the trace record will be
highlighted. When no matching trace record is found, a message dialog box will appear.

Only the trace information that satisfies all the conditions set in above pages will be searched.

If asearch operation is successful, selecting [Find Next] from the popup menu will move to the next
found item.
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(1) [General] page
Set the range for searching.

Trace Find

General |F'n:||:|ress| Data I Tvpe | i I Size I

- Trace search area
[ Mo (M [~ Upper search ()

Start pinter(k  [-1034
End pointer(E): ID

(] 4 I Cancal | Ay (g |

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

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

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

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

Trace Find

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

Setting
[Ealue: [HFFFa0000 =]

Caricel | el |

Figure5.29 [Trace Find] Dialog Box ([Address] Page)

[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Vaue]: Enter the address value (not available when [Don’t care] has been
checked).
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(3) [Data] page
Set adata condition.

Trace Find

Generall fddresz  Data |T;-.:'|:|e |Hf"tl'lJ' |Size |
[T Don't care

Setting
|7E3|UE : IH'I:II:IEIEI

Cancel | Anple I

Figure5.30 [Trace Find] Dialog Box ([Data] Page)

[Don't care]: Detects no data when this box is checked.

[Setting]: Detects the specified data.
[Value]: Enter the data value (not available when [Don’t care] has been checked).
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(4) [RIW] page
Select the type of access cycles.

Trace Find

String :  |READ =]

Caricel | el |

Figure5.31 [Trace Find] Dialog Box ([R/W] Page)

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

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

Trace Find

General
ey

b

—aetting

String :  |BRANCH =]

Cancel | Anple I

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

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

Trace Find

Gereral | Address | Data | Twpe | R Siee |

—Setting
String :  |BYTE =]

Caricel | el |

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

[Don't care]: Detects no size condition when this box is checked.
[Setting]: Detects the specified size condition.

[String]: Select a size condition (not available when [Don’t care] has been checked).
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575 Clearing the Trace Information

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

5.7.6 Saving the Trace Information in a File

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

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

5.7.7 Viewingthe[Editor] Window

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

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

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

5.7.8  Trimming the Source

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

When the white space is removed, a check mark is shown to the left of the [Trim Source] menu. To
restore the white space, choose [ Trim Source] while the check mark is shown.
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5.7.9 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.

5.7.10 Extracting Records from the Acquired I nformation

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

Use thefiltering function in the [ Trace Filter] dialog box. To open the [ Trace Filter] dialog box,
select [Filter...] from the popup menu.Selects a unit of access

These settings are not common to the High-performance Embedded Workshops for CPUO and
CPUL1. That is, each High-performance Embedded Workshop has its own settings.

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

Table5.3 [TraceFilter] Dialog Box Pages

Page Description

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

[Data] Sets a data condition.

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

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

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

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

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

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

Trace Filter

General |F'n:||:|ress| Data | Twpe I R I Size I
[T Don't care other pages: [T Enable Filter
[T Mot desienation
Trace display range
Start PFTR: |
End FTR.: I

Cancel | Anple I

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

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

[Enable Filter]: Enables the filter when this box is checked.

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

[Trace display range]: Sets the range for filtering.
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[Start PTR]: Entersa PTR vaueto start filtering.
[End PTR]: Entersa PTR value to end filtering.

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

(2) [Address] page
Set an address condition.

Setting
& Point " Ranee

fon | gl
oo | =l gl

Cancel | ol G |

Figure5.35 [Trace Filter] Dialog Box ([Address] Page)
[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Point]: Specifies asingle address (not available when [Don't care] has been checked).
[Range]: Specifies an address range (not available when [Don't care] has been checked).

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

[To]:  Enter asingle address or the end of the address range (only available when
[Range] has been selected).
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Note: Along with setting the address range, the start and end of the address range can be set in the
[From] and [To] options, respectively.

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

Trace Filter

D
Setting
& Point Ranee

From : IH'

To: |

Cance| | e e A I

Figure5.36 [Trace Filter] Dialog Box ([Data] Page)
[Don't care]: Detects no data when this box is checked.
[Setting]: Detects the specified data.
[Point]: Specifies single data (not available when [Don’t care] has been checked).
[Range]: Specifies a data range (not available when [Don’'t care] has been checked).

[From]: Enter single data or the minimum value of the data range (not available when
[Don't care] has been checked).

[Tol:  Enter the maximum value of the data range (only available when [Range] has
been selected).

Note: Along with setting the data range, the minimum and maximum values can be set in the
[From] and [To] options, respectively.
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(4) [RIW] page
Select the type of access cycles.

[JREAD
[ WRITE

Cancel | ol G |

Figure5.37 [Trace Filter] Dialog Box ([R/W] Page)
[Don't care]: Detects no read/write condition when this box is checked.
[Setting]: Detects the specified read/write condition.

READ: Detectsread 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).

R20UTO0363EJ0500 Rev. 5.00 Page 136 of 296
Aug 10, 2012 RENESAS




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 5 Debugging

(5) [Type] page
Select the type of Trace information. The selection is not available when atime stamp is acquired.

Trace Filter |

Generall fddress | Data  Tvpe |W |Size |

[JBRAMNCGH -
[JDESTIMATION

[(IMEMORY

[JOPERAMD PRE-FETGH

[JPC-RELATIVE j

Cance| | e e A I

Figure5.38 [Trace Filter] Dialog Box ([Type] Page)

[Don't care]: Detects no type condition when this box is checked.

[Setting]: Detects the specified type condition (not available when [Don't care] has been
checked).
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(6) [Size] page
Select a unit of the access.

Gereral | Address | Data | Twpe | R Siee
~ G
_Setting
[1BYTE
[ JWORD
[ILONG
Cancel | el R
Figure5.39 [TraceFilter] Dialog Box ([Size] Page)
[Don't care]: Detects no size condition when this box is checked.
[Setting]: Detects the specified size condition (not available when [Don’t care] has been
checked).
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5.7.11

Analyzing Statistical Information

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

Skatistic

— Statistic Analyziz

2 x|

FE Roiotrint! EEt
Item |<Nnne> |
Start
Fezult |
End
[Zlear |
Fesult :
Caondition | ArmoLink | PTR

Cloze

L

[Statistic Analysis]:
[Default]:
[Range]:
[1tem]:

[Start]:

Figure5.40 [Statistic] Dialog Box
Setting required for analysis of statistical information.
Setsasingle input value or character string.
Sets the input value or character string as arange.

Setstheitem for analysis.

Setsthe input value or character string. To set arange, the start value

must be specified here.
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[End]: Specify the end value if arange has been set (only available when
[Range] has been selected).

[Set]: Adds anew condition to the current one.

[New]: Creates anew condition.

[Result] button: Obtains the result of statistical information analysis.
[Clear]: Initializes the settings.
[Result] list box: Displaysall conditions and results of statistical information analysis.

[Close]: Closes this dialog box. All the results displayed in the [Result] list will
be cleared.

This dialog box allows the user to analyze statistical information concerning the trace information.
Set the target of analysisin [Item] and the input value or character string by [Start] and [End]. Click
the [Result] button after setting a condition by pressing the [New] or [Add] button to analyze the
statistical information and display its result in the [Result] list.

Note: Inthisemulator, only [PTR] can be set as arange. Each of other items must be specified as
acharacter string. In analysis of statistical information, character strings are compared with
those displayed in the [ Trace] window. Only those that completely match are counted. Note,
however, that thistest is not case sensitive. The number of blanks will not be cared either.
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5.7.12 Extracting Function Callsfrom the Acquired Trace Information

To extract function calls from the acquired trace information, select [Function Call...] from the
popup menu. The [Function Call Display] dialog box will be displayed.

Function Call Display ed

Setting

Enable to dizplay trace information with function
call anly

(+ Enable " Disable

ok | Cancel |

Figure5.41 [Function Call Display] Dialog Box

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

When [Enabl€] 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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5.8 Analyzing Performance

Use the performance analysis function to measure execution performance. The performance analysis
function does not affect the realtime operation because it measures execution performancein the
specified range by using the on-chip circuit for performance measurement.

These settings are not common to the High-performance Embedded Workshops for CPUO and
CPUL1. That is, each High-performance Embedded Workshop has its own settings.

Note: The measurement conditions and the number of channels differ depending on the product.

5.8.1 Openingthe[Performance Analysis] Window

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

LCancel

Figure5.42 [Select Performance Analysis Type] Window

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

Performance Analysis

4| = B

Channel Condition Result
Chl (CPU#D) AT s 001173DE
ChZ [CPU#D) ET Fre: Qooooo1e
Ch3 [CPUED) DISAELE e oooooono
Chd (CPU#D) DISAELE - Qooooono

Figure5.43 [Performance Analysis] Window
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It is possible to hide any column not necessary in the [Performance Analysis] window. Selecting a
column you want to hide from the popup menu displayed by clicking the right-hand mouse button
on the header column hides that column. To display the hidden column, select the column from the
said popup menu again.

5.8.2  Setting Conditionsfor Measurement

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

5.8.3 Starting Performance Data Acquisition

Executing the user program clears the result of previous measurement and automatically starts
measuring execution performance according to the conditions that have been set. Stopping the user
program displays the result of measurement in the [ Performance Analysis] window.

5.8.4 Deleting a Measurement Condition

Select [Reset] from the popup menu with a measurement condition selected to delete the condition.

5.8.5 Deleting All Measurement Conditions

Choose [Reset All] from the popup menu to delete all the conditions that have been set.
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Section 6 Tutorial [SH-2A]

6.1 I ntroduction

A tutorial program is provided to introduce the main functions of the emulator. Operation in
[Parallel] mode is described with the aid of this program.

Explanations where something else is not stated apply to operations of the High-performance
Embedded Workshop for CPUL. The tutoria program is written in C++ and runs through the
High-performance Embedded Workshops for CPUO and CPU1 to sort ten random data items into
ascending or descending order. The tutorial program performs the following actions:

e Themain function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.
e The change function then sorts the datain descending order.

Thefiletutorial . cpp contains source code for the tutorial program. Thefile
Tutorial.abs isacompiled load modulein the Elf/Dwarf2 format.

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

2. Thissection describes general usage examples for the emulator. For the specifications
of particular products, refer to the additional document, ”Supplementary Information
on Using the SHxxxx", or the online help.

3. Theoperation address of Tutorial . abs attached to each product differs depending
on the product. Replace the address used in this section with upper 16 bits of the
actually loaded address.

Example: Although the PC address is H’ 0000006¢ in the manual, enter H’ 0CO0xxxx
when the loaded address of Tutorial . abs isH 0C00006c (upper bit H 0000 is
changed to H' 0CQ0).

4. Thedisplayed addresses and data may differ from those given in this section
depending on the MCU to be used.
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6.2 Running the High-per for mance Embedded Workshop

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

6.3 Setting up Synchronized Debugging

1. The[Welcome!] dialog box isdisplayed.

Welcome!

| * Create a new project work space b

Cancel
" Open arecent project work space;
| J Adrniniztration. ..

b

i |

j " Browse to another project workspace

Figure6.1 [Welcome!] Dialog Box

Click the [Cancel] button here.
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2. Select the [Synchronized debug] from the [Debug] menu to open the dialog box shown
below.

Synchronized Debug Elgl

Current configuration:

|Defau|t ﬂ Mew... | Impart.. | Save as.. | Delete |
fvailable debuggers:

Debugeer ID | Status Options Type ‘Waorkspace Seszion Add..

Synchronization style Synchronization options

= r

3 il _ i B

Operations executed on any debueeer will also Operations executed on the master debugger will

be executed on all other debuggers. be executed on all other debuggers. r

r

Set by platform

[~ Connection
[~ Download modules

[ Ihitialize

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

Synchronized debugeing mode: | Parallel ﬂ | Svnc Close

Figure6.2 [Synchronized Debug] Dialog Box

3. Click on[New...] and enter the [Setting name for the Synchronized Debug]; for this
tutorial, we have used SH2A-DUAL _Tutorial.

4. Click onthe [Add] button to open the [Add debugger] dialog box.
Click on the [Browsg] button, find
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USBM\SH2A-DUAL\SH2A-DUAL\Tutorial \xxxx\xxxx.hws
(**** represents the target device group), and read thefilein.
Click on the [OK] button, select [CPUQ] from the [Project] drop-down list box, and close
the dialog box.
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Add Debueeer

Wiorkzpace file: Qf |
|G:¥ Documents and Settings¥ooodMy Document |7 Hrowse.

Cancel
Project:
\GPUD -l
Seszion:
|SessionE10A SYSTEM |

Figure 6.3 [Add Debugger] Dialog Box

Note: In case of failure to read the workspace, open the workspace and then read it, in accord with
the procedure described in section 3.9, System Check.

5. Click on the [Add] button again to open the [Add debugger] dialog box.
Check whether the workspace which was read previously to the [Workspace filg] is
displayed. If thisis not the case, read the workspace again by following the procedure 4,
above.
Selects [CPU1] from the [Project] drop-down list box and then click on the [OK] button.
6. Set up the synchronized debugging state.
Select [All debuggers synchronized] under [Synchronization style] and check all of the
following check boxes under [Synchronization options]: [Go], [Break/Halt], and [Step].
Select “Parallel” from the [ Synchronization debugging mode] drop-down list.
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Synchronized Debue

Current configuration:

|SH2P|—DUP|L_Tut0riaI ﬂ Mew.. Import... Save as.. Delete |
fvailable debuggers:

Debugger ID | Status Options | Tvpe Warkzpace Sezsion Add..
CORED Mot open  Debug Multi core  G¥Documents and Settings..  SessionE108_SYSTEM

CORET Mot open  Debue Multi core  Ci¥Documents and Settines..  SessionE104_ SYSTEM

Synchronization style

Synchronization options
" Mone ¥
&+ All debugeers synchronized " Master debugeer: J

Operations executed on any debueeer will also

v Go
Operations executed on the master debugger will
be executed on all other debuggers.

be executed on all other debugeers. v Break/Halt
n—no
Set by platform

¥ Connection

¥ Download modules
——0R [7 Thitializs

[ Update the views in all debugeers when platform memory iz changed

Synchronized debugeing mode: | Parallel ﬂ |

@

Tc Glose

Figure6.4 [Synchronized Debug] Dialog Box

Click on the [Synchronized Debug] button and start up the High-performance Embedded
Workshop according to the procedure in section, 3.9 System Check.
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6.4 Setting up the Emulator

The clocks which are used for data communi cations must be set up on the emulator before the
program is downl oaded.

e AUD clock
A clock used in acquiring AUD traces.
If its frequency is set too low, complete data may not be acquired during realtime tracing.
Set the frequency not to exceed the upper limit for the MPU’s AUD clock.
The AUD clock is only needed for using emulators that have an AUD trace function.
e JTAG (H-UDI) clock (TCK)
Thisisthe clock for transfer in cases other than an AUD trace.
If its frequency is set too low, downloading will be slow.

Set afrequency that does not exceed the upper limit of the guaranteed TCK range for the
supported device.

For details on the upper limits on the frequency of the AUD Clock (AUDCK) and TCK for al
products, refer to section 2.2.3, Notes on the Trace Function (4) AUD Trace, and section 2.2.4,
Notes on Using the JTAG (H-UDI) Clock (TCK), in the additional document, ”Supplementary
Information on Using the SHxxxx".

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

e Select [Emulator] then [Systems...] from the [Setup] menu in the High-performance
Embedded Workshop for CPU1 to set acommunication clock. The [Configuration] dialog box
isdisplayed.

Gonfieuration

General | Loading flazh memory ]

Mode

Emulation mode |Nc:rma| ﬂ
Step option |Disah|es interruptzs during single step execution ﬂ
BeadAfrite on the fly |H-UDI ReadAikite =l
ALD clock [1/8 GPU clack x|

|

JTAG clock |5MH2 ﬂ
Flagsh memory ; -
gynchronization |D|sa|:u|e J
Standby Mode |5|EE|:' ﬂ

0] 8 | Cancel

Figure6.5 [Configuration] Dialog Box

e Set appropriate valuesin the [AUD clock] and [JTAG clock] combo boxes. The clock aso
operates with the default value.

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

e Click the [OK] button to set a configuration.
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6.6 Checking the Operation of the Target Memory for Downloading
Check that the destination memory areafor downloading is operating correctly.

When the destination memory is SDRAM or DRAM, aregister in the bus controller of the CPU
must be set before downloading. Set the bus controller correctly in the [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 in the High-
performance Embedded Workshop for CPU1 to check that the memory is operating correctly.

Note: The above way of checking the operation of memory may be inadequate. Itis
recommended that a program for checking the memory be created.

e Select [Memory...] from the [CPU] submenu of the [View] menu and enter £-00000000,
H’00000000, and H’ FFFFFFFF in the [Display address], [Scroll Start Address], and
[Scroll End Address] edit boxes, respectively.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Dizplay Address: IDUUUUUDU =]
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure6.6 [Display Address] Dialog Box

e Click the[OK] button. The [Memory] window is displayed and shows the specified memory
area.
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' 6 0 8 2| mdadHIde £ a2 T

fiddres Label | Regizter | +#0 +1 +2 +3 +4 +5 +§ +7 +8 49 +4 +B +G +D +E
0oonoaon 0o o0 08 00 FF F3 00 00 00 00 08 B2 FF F3 00
noononio 0o o0 08 CC 00 00 0D SE 00 00 08 DO 00 00 0D
0oononzo 0o o0 0b SE 00 00 08 D4 00 00 OD BE OO 00 08
1oo0ons0 0o o0 08 DC 00 00 0D GE 00 00 0% EO O0 00 08
1oonon40 0o o0 08 ES 00 00 03 EC 00 00 08 FO OO OO0 08
1000050 0o o0 0b BE 00 00 08 F& 00 00 08 FC 00 00 03
0o0000en 0o o0 08 04 00 00 03 0% 00 00 0% OC O0 00 09
1oononzo 0o o0 08 14 00 00 0D BE 00 00 OD BE 00 00 0D
Q0o0nonen ooooo 08 18 00 00 03 1E 00 00 0% 24 00 00 0%
Q0o0nonsn 0o oo 08 30 00 00 03 36 00 00 0% 3C 00 00 04
Q00000AD 0o oo 08 48 00 00 03 4E 00 00 0% B4 00 00 09
Q0o0no0nes 0o o0 08 B0 00 OO0 03 EE 00 00 0% EC 00 00 0%
Qoooonco 0o oo 08 7% 00 00 03 YE 0O 00 0% #4 00 00 0%

Figure6.7 [Memory] Window

¢ Placing the mouse cursor on apoint in the display of datain the [Memory] window and
double-clicking alows the values at that point to be changed. Data can also be directly edited
around the current position of the text cursor.
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6.7 Downloading the Tutorial Program

6.7.1 Downloading the Tutorial Program
Download the object program to be debugged.

To proceed with source-level debugging with the High-performance Embedded Workshop for
CPUO or the High-performance Embedded Workshop for CPU1, download the debugging
information file for the corresponding CPU.

o Select [Download modul€] from [Tutorial.abs] under [Download modules].

EI@ SHo00x
e CPUD
=-IF GPU1
=53 © header file
----- (=] sbrkh

----- 9 sorth

----- 9 stackscth
----- 9 wecth
=9 C source file
----- E dbscte

----- 4] intpre.c

----- E resetprec
----- 4] sbrke

----- E wectthlc
=8 G+ zource file
----- E zort.cpp
e E tutorialopp
I'_—'Ia Download modules

el

. I ttorial,
=23 Dependenc

; iodefing Download (Debue Data Only)
Unload

zorth
stacks

Download A Mew Module..

Remave

Debue Settings..

Configure “Wiew..,

’T Allow Dock ing
Hide

Properties...

Figure 6.8 Downloading the Tutorial Program
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6.7.2

Displaying the Sour ce Program

The High-performance Embedded Workshop allows the user to debug a user program at the

source level.

e Double-click [tutorial.cpp] under [C++ source fil€] in the High-performance Embedded

Workshop for CPUL.
=3 SHoox |E‘| &\ &
GPUD _
- @ GPU Line | Source A. | E.| 5. Source
=23 G header file 13
[ sbrkh 14 tifdef __cplusplus
= h 15 Jitinclude <ios>
sart] 18 fiint fos_bazer:Init:izinit_cnt:
[2] stackscth 17 fendif
vecth 18 Hifdef F_Epiusplus
= o il 14 extern “C
a SDUI’CE e 20 Hendif
21 woid abort(vaid);
gg fifdef __cplusplus
24 fendif
. 25 f#include “=art.h”
vectthle 28 include <stdlib.h>
-4 G+ source file 27
sortopp 28 (nniofonz4 void main(woid)
v 28
=424 Dewriload madules 20 .
tutarialabs - 00000000 o jone [101:
-4 Dependencies 13 int i
indefineh 34 clags Sample #p_sam;
brkh o
Srth 36 while (1)1
sort 37 |0010102C p_sam= Sanele;
[E] stackscth 39 (00101048 for( i=05 Q<105 i++
2] typedefineh 39 (00101028 J E randgg;
th 40 (00101034 i <0
B ve 41 |00101040 i= i
42 1
43 |onioio4z alil = i:
44
45 (00101050 p_sam->=ort (a);
A6 (00101058 p_szam-rchange(al;
47
48 (00101060 p_zam-»s0=a[0]:
49 (00101064 p_zam-»sl=a[1]}
B0 (0010T08A p_zam->»s2=a[2]:
51 |(0010106BE p_sam-»s3=a[3]:
52 (00101072 p_zam-rs4=a[4]:
53 (00101076 p_zam-»s5=a[b]:
54 00101074 p_sam-»sB=al6];
55 |0010107E p_sam-»s7=al7];
56 (00101082 p_sam->=8=a[8];
7 (00101086 p_sam->=9=a[8];
5% (00101068 i p_sam;
54
60 H
El
B2 (00101080 void abort(void)
B3 i
B4
§§ ao1o1080 1

Figure6.9 [Editor] Window (Displaying the Sour ce Program)

Select afont and size that are legible from the [Format...] option in the [Setup] menu if necessary.
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Initially the [Editor] window shows the start of the user program, but the user can use the scroll
bar to scroll through the user program and look at the other statements.

6.8 Setting a PC Breakpoint
A PC breakpoint is a smple debugging function.

The [Editor] window provides avery simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

e Sdlect by double-clicking the [S/'W breakpoint] column on the line containing the sort
function call in the High-performance Embedded Workshop for CPUL.
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=3 SHuwxx
GRUD
-3 GPUT
-3 © header file
=] sbrikch

=] sorth

=] stackscth
=] wecth
-9 © source file
] dbzacte

] intpre.c

E resetprec
] shrkc

] vecttble
-3 G+ source file

sortcpp
'FIFI

--423 Download modules
tutorial.abs - 00000000
—-4i-3 Dependencies
indefine.h
shrkh
zarth
stackszcth
typedefineh
wecth

5 &8

Line Source f.

E. 5. Source

28 (001ninz4

37 |oointoac
38 (00101048
39 (00101038
40 (00101034
41 (00101040

43 0010104z

45 001010560
46 (00101058

43 (00101060
43 (00101064
50 (00101064
51 |0010106E
52 |(noininy:
53 (00101078
54 (00101074
55 [0010107E
56 (00101082
57 00101086
58 (00101068

62 (00101080

65 (00101030

fifdef __cplusplus

fifinclude <ios»

Jlint ios_base:r:Init::init_cnt;
fendif

fifdef __crlusplus

extern "C”

fendif

void abort(vaid):

ftifdef __cplusplus

fendif
finclude "sort.h”
finclude <stdlib.h>

vaid main({vaoid)

long a[10];

long 3

int i

class Sample #p_sam;

while (13
p_sam= Sample;
far( i=0; <105 i++ 3{
i = rand():
ifej < 031
I= -
1

alil = i

p_san-rsortial;
p_zam-rchange(a):

p_san-»s0=al0];:
p_san-rsl=a[l1];
p_san-rsi=al2];
p_san-rsi=alil;
p_zam-rzd=a[4]:
p_sam-»sh=alf];
p_san-rsk=al[f]:
p_san-rs?=al?]:
p_san-rsi=alf];
p_san-rsi=ald];
p_sam;

1
\{foid abort (vaid}

Figure6.10 [Editor] Window (Setting a PC Breakpoint)

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

breakpoint has been set.

Note: The PC breakpoint cannot be set in the ROM area.
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6.9 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

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

Natne Value | Radix | =
ROl 00000000 Hex
Rl 00000000 Hex
Rz DOoD00000 Hex
13 DOoD00000 Hex
R4 DOoD00000 Hex
RS DOoD00000 Hex
RE DOoD00000 Hex
R7 DO000000 Hex
RS 00000000 Hex
RO 00000000 Hex —
R10 00000000 Hex
R11 00000000 Hex
rlz 00000000 Hex
R13 DOoD00000 Hex
R14 DOoD00000 Hex
R15 FFFO0000 Hex
pe DOoD00200 Hex
5B 00000000000000000000000011110000 ——----- 1111---—- Ein
GER DO000000 Hex
VER 00000000 Hex
TER 00000000 Hex
MACH 00000000 Hex
MACL 00000000 Hex =l

Figure6.11 [Register] Window
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¢ To change the value of the program counter (PC), double-click the value areain the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. Set the program counter to H’ 00000800 in this tutorial program, and click the [OK]

button.

Pio - Set Walue

Walue : IEIEIEII:IEIEEIEI

Radix: |Hex =l

oet fs: I'I.I'l.l'nu:ule Reeizter LI

I I Cancel

Figure6.12 [Register] Dialog Box (PC)

e Change the value of the stack pointer (SP) in the same way. Set H' FFF90000 for the value of

the stack pointer in thistutoria program.

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

hardware manual of the MCU used.

F16 - Set Walue

Walue : IFFFQEIEIEIEI

Radix: |Hex =l

oet fs: I'I.I'l.l'nu:ule Reeizter LI

I I Cancel

Figure6.13 [Register] Dialog Box (R15)
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6.10  Executing the Program
Execute the program as described in the following:

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

[zl

Figure6.14 [Go] Button

Once program execution has started, * ** RUNNI NG will be displayed on the status bar. The
program will be executed up to any breakpoint that has been set in the High-performance
Embedded Workshop for CPUL. Since synchronized breaking is enabled ([All debuggers
synchronized], [Break/Program Halt] check box under [ Synchronization options] selected), the
High-performance Embedded Workshops for CPUO and CPU1 will break at the same time.

An arrow will be displayed in the [S'W breakpoint] column to indicate the position where the
program was suspended, and the message [ BREAKPQOI NT] in the status bar.

Notes:. 1. When the sourcefileis displayed after a break, a path of the source file may be
inquired. The location of the source fileis asfollows:
Display of the source file after a break may necessitate an enquiry regarding the path of
the sourcefile. The location of the source fileis as follows:
<Drive where the OS has been installed>:

\WorkSpace\Tutorial\E10A-USBM\SH2A-DUAL\SH2A -
DUAL\Tutorial\CPU1\source.

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
29
a0
11
27
a3
24
25
a6
a7
a8
29
40
41
42
43
44
45
48
A7
48
43
50
g1
§ 2
53
£ 4
3
RE
57
58
Rg
ED
B
B2

no101024

goroiozc
oorni104s
oo1o102a
oo1n103a
ooraoio4a

ooroio4z

goraoi1osa
ooroi10as

aoroioed
oo101064
00101064
O010106E
oporoioiz
ooroi1oie
oo1o1ova
ao1oinvE
ooroiogz
oo1n108e
oot1o10e8

ooraoi1oaa

woid main{vaid)

longz al10]:

long j;

int i;

clazz Sample #p_sam:

while {13
p_sam= Zample:
for{ i=0: i<10; i++ 3{
i = rand(};
ifi) < 0y

i=-is

alil = i;

[ 43 p_sam-ssortfa):

p_zam-rchanzefal;

p_zam->=s0=a[0]:
p_zam-rsl=al1];
p_=am-rsf=al2];
p_zam-rs3=a[3]:
p_zam-rsd=a[4];
p_zam-rsh=a[6]:
p_zam-rsb=a[B]:
p_sam-rs¥=al7];
p_sam-»s8=a[8]:
p_zam->s9=a[d]:
p_sam;

!
void abort{void)

Figure6.15 [Editor] Window (Break State)
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The user can see the cause of the break that occurred last time in the [Status] window.

e Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break BREAEK POINT

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

4 I :IR Mernory }\Plalform /{ Events [‘

Figure6.16 [Status] Window

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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6.11 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Event] window.
e Sdlect [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance

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

iaJ?(||§|

Type I State | Condition | Action I
Ereakpoint Enahle Address=00101050 (tutorial.cpp/45) Ereak

MBreakpninl .f{\ Ewent condition {‘

Figure6.17 [Event] Window

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

alows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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6.12 Referringto Symbols

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

Select [Label] from the [ Symbol] submenu of the [View] menu of the High-performance
Embedded Workshop for CPU1. The [Label] window is displayed so that the user can refer to the
addresses of symbolsin modules.

Label x|

N E

BFP I Addres= | Name Iﬂ
00100000 _INT Vectors

00100800 _PowerON_Reset PC
00100844 Manual Reset PC

0010084 int hetween processorsls
00100880 _INT Illegal code
00100884 INT Illegal slot
00100888 _INT CPU_Address

0010088C  INT NMI

00100230 INT User EBreak

00100894  INT HUDI

00100838  INT Bank Cverflow
0010088C  INT Bank Underflow
O01008AD INT Diwvide by Zero
O01005A4 INT Divide Orverflow
O01008A8 _INT Zleep Error

O01008AC _INT Eetween Processorsld
0010028F4 _INT Between Processorsld ll

Figure6.18 [Label] Window
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6.13 Viewing Memory

When the label name is specified, the user can view the memory contents that the label has been
registered in the [Memory] window. For example, to view the memory contents corresponding to
_main inword size:

e Seect [Memory ...] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPU1, enter _main inthe [Display Address] edit box, 00000000
in the [Scroll Start Address] edit box, and FFFFFFFF in the [Scroll End Address] edit box.

[]i:E:pLEI::.-' Addrezs ﬂ E |
Display Address: I 'vI
Scroll Start Address: IUUUUUDDU LI
Seroll End Address:  [FFFFFFFF =]

QF I Cancel |

Figure6.19 [Display Address] Dialog Box

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

’TII o ”Tlﬂilﬂ 8 ZHIaﬁﬁﬁl.t -

Add Label | Rezister [ +0 +6 +7 48 49 +h +B 40 40 +E  +F | ASCII |ﬂ
oo 4| main 7F DS ES EII DA IA DB 1B DI 1B 41 0B E4 00 BC 03 & .

oo 4 EE 0& ED 00 44 4B 40 11 8D 01 BH 03 BB GB 62 D3

00107044 4E 100 42 08 30 9C 32 FC 8F F4 22 62 BB F3 D1 13

1] i 41 0B 64 C3 65 F3 DD 12 4D 0B B4 C3 &1 F2 2C 12

1]1] f4 B4 F1 IC 41 &4 C3 BE F2 1C B2 BE F3 IC 63 &Y F4

1]1] 74 IC 74 6D Fb IC D5 BE FE 1C EE 51 F7 IC 17 56 F&

1] a4 IC B3 52 F3 4B 0B IC 29 AF CE 00 09 00 6B 00 OO0

00107094 0 10 11 ac Q0 10 11 40 00 10 200 00 00 10 20 2

1]1] i o100 20 9E 2F 16 2F 26 2F 36 2IF 46 2F GE IF EE

1]1] B4 Di 12 D2 13 A0 08 E5 00 63 16 B4 16 A0 02 00 O

1] [4 23 B2 73 04 34 36 B89 FB 32 16 831 Fu DI 0D D2 OE

Q0107004 &0 0& 00 03 63 16 B4 16 BB 16 AD 03 00 09 BE 36 .

Q01070ES 25 B2 75 04 34 36 B9 Fh 32 16 89 FP B6 F6 65 F6 Ebu.dE..2...f.e. LI

Figure6.20 [Memory] Window
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6.14 Waitching Variables

Asthe user steps through a program, it is possible to watch that the values of variables used in the
user program are changed. For example, set awatch on the long-type array a declared at the
beginning of the program, by using the following procedure:

e Place the cursor in the column to the left of where array a is displayed in the [Editor] window
of the High-performance Embedded Workshop for CPUL.

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

The following dialog box will be displayed.

Ihstant Watch

@-a {FFFATFDS } (one[10]}

Figure6.21 [Instant Watch] Dialog Box

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

Scope
[Auto]

=  { FFFATFDS } {long[107)

watchl f watch2 J Watch3 A watche [

Figure6.22 [Watch] Window (Displaying the Array)
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The user can also add variables to the [Watch] window by specifying those name.

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

The following dialog box will be displayed. Enter variable p_sam.

Add Wwatch

Yariable or expression: Ik

Ip_sa | Cancel |

Figure6.23 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show theinstance p_sam.

RIE OB /X &P

Naxne | Value Type Scope
BB a { FFFATVFDE } [long[10]}) [Auto]
+ p_=am Oxfff7£7e0 { R1Z } [elass Sample*) [Auko]

Watchl f watchz }, Watch3 f, Watchd [

Figure6.24 [Watch] Window (Displaying the Variables)
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The user can click mark ‘+' at the left side of array a in the [Watch] window to watch al the
elements.

Type |

& { FFFATFDE 1} [long[10]) [Autao]
B [0] H'00000000 { FFFATFDS }  (long)

B 1] H'000053dz { FFFATVFDC ) (Llong)

B [2] H'0O0DDZ2704 { FFFATFED } (long)

R [a] H'0O0O005685 { FFFAVFE4 }  (Llong)

B [4] H'00000da=s { FFFATFES } [long)

R [5] H'OOOO4Z1f { FFFAVFEC }  (Llong)

B [A] H'0OO0O03ead { FFFAVEFFO }  (Llong)

B [7] H'00004d1d { FFFAVFF4 }  (Llong)

B [a] H'OO00Zf5=s { FFFATFFE } (Llong)

B [9] H'00D0Z0da { FFFATFFC }  [long)

p_Sam Oxfffal3ids { R1Z } [zlass Sample*) [Auto]
Watchl f, Watchz }i Watch J\ Watche [

Figure6.25 [Watch] Window (Displaying Array Elements)
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6.15 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we
will examine the local variablesin the main function, which declares four local variables: a, 7, 1,
and p_sam.

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

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

Neane Value | Type |
----- a { FFFATFDE } [long[107)

-------- 3 Not awvailshle now.

-------- i Not awvailable nomw.

----- p_sam Oxfffal3ds | R1Z } [class Sample*)

Figure6.26 [Locals] Window

e Click mark ‘+' at the |eft side of array a in the [Locals] window to display the elements.
¢ Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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6.16  Stepping Through a Program

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

Table6.1  Step Option

Menu Description

Command

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following the statement in the

program that called the function.

Step... Steps the specified times repeatedly at a specified rate.

6.16.1 Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first statement of the called
function.

e To step through the sort function, select [Step In] from the [Debug] menu in the High-
performance Embedded Workshop for CPU1, or click the [Step In] button on the toolbar.
Since the synchronized stepping is enabled ([All debuggers synchronized], [Step] check box
under [ Synchronization options]), this operation will lead to synchronized stepping in.

]

Figure 6.27 [Step In] Button
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11

12 (00102000
13 |0010200:
14 (00102012
16 (00102016
16 (00102018
17 (00102014
18 (00102010
19 (0010201E
20 (00102020
21 |00102n2:
22 (00102024
25 (00102026
24 (00102024

26 (00102020

31 (00102034
32 (00102084
33 (00102044
34 (0010204E
35 (0010206E
36 (0010206C

a8 (00102074
49 (001020738

48 (0010208E
48 (00102094

Sample::Samplel)

s0=0;
z1=0;
z2=0;
g3=0;
z4=0;
sh=0;
zh=0;
zr=0;
z8=0;
zi=0;
1

void Sample::sort(long #a)

long t:
int i, J. k. zap;:

gap = 0}
whilef gap > 0 3
for{ k=0; kigap: k++i{
for{ i=k+gap; <107 i=i+gap 3
for{i=i-zap: j¥=k: j=j-zap){
if(alilralitzaplif

t = alils
alil = ali+tzapl:
alitzap] = t;

elze
breal:

1

gap = zap/?;

Figure 6.28 [Editor] Window (Step In)

e The highlighted line moves to the first statement of the sort function in the [Editor] window
in the High-performance Embedded Workshop for CPU1.
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6.16.2  Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next statement of the
calling statement in the main function.

To step out of the sort function, select [Step Out] from the [Debug] menu in the High-performance
Embedded Workshop for CPUL, or click the [Step Out] button on the toolbar.

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

{

Figure6.29 [Step Out] Button
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2] x|
= 3 SHocox B E&;] &
GPUD
= @ cPU Line | Source A.| E.| 5. Source ‘
=29 G header file 38 |00101048 Tor( 1=0; 1<10; 1+t )] Z‘
3 sbrkh 39 (00101038 i = randi):
40 (00101034 (<
=] sorth 41 (00101040 )= -0
Q stackecth 42
=] vecth 43 (00101042 alil = s
S ERC il 44
asz{cet ' 45 (00101050 | | @ p_san->sort{a):
£] dbscte 46 (00101058 -3 p_san->change(a);:
intpre.c 47
resetprec 4% (00101080 p_sam->s0=a[0];
shrke 48 (00101084 p_san->s1=a[1];
= 50 (00101064 p_sam->s27a[2]:
8] vectble 51 (0010108E p_san->sizal8]}
=23 G+ saurce file 52 (00101072 p_san->sd=a[4];
sortopp 53 (00101078 p_sam->sh=a[5]
tutr ialcpp 5400101074 posan-rshaalB]:
5123 Download modules 55 |0010107E Zsan-ys7=al7]
\abs - 00000000 56 (00101082 p_san->zb=alf];
tutarialabs 57 (00101086 p_sam->si=a[8];
SR | %pendenc\es 59 (00101068 p_san;
[E] indefineh 59 }
shrkh - 80 i
(5] sarth |El antatnan ta Ldan =
stackscth - g L
= = 5
_@ @T ] AD < tutorialcpp
x| x|
drE (OB X S F & =@
Trace stop ~
Trace stop
B [0] H'00000000 { FFFA7EDE } (long) ?“E S:”"
race siop
R [1] H'00000das { FEFATFDC }  [long) Trace stop
R [2] H'000020da { FEFATFED } (long) Trace stop
R [3] H'00002704 { FEFATFE4 } [(long) Trace stop
R [4] H'00002f5a { FFFATFEE | (long) Trace stop
B 5] H'00003=ad { FEFATFEC } (long) Ir“e 5:”
@ | race stop
[6] H'0000421f { FFFATFFO | (long) OHE STEP EHD
R [7] H'00004d1d { FEFATFF4 } (long)
R [8] H'000053de { FFFATFFE | (long)
R [9] H'O0005665 { FEFATFEC }  (long) -
' Watchl j watchz p Watch3 g Watche |}|\Bu\|d Debug A Find in Files 1 Find in Files 2 Macra A 1
Ready [ EZ| EZ| FF| Defaultl desktop Read-write 46766 1 S NUM

Figure6.30 [High-performance Embedded Workshop] Window (Step Out)

The data of variable a displayed in the [Watch] window is sorted in ascending order.

According to the position in the source code at the start of synchronization of the session for
CPUO, stepping out on the CPUO side may not be completed. In such cases, complete stepping out
by selecting the [STOP] button on the toolbar.
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6.16.3  Executing [Step Over] Command

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

e Moveto the change function following the procedures described in section 6.16.2, Executing
[Step Out] Command.

e To step through all statementsin the change function at asingle step, select [Step Over] from
the [Debug] menu of the High-performance Embedded Workshop for CPU1, or click the [Step
Over] button on the toolbar.

T

Figure6.31 [Step Over] Button
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] x|
=3 SHxoxc B El &| &g
GPUD
e @ GPLA Line Source A. | E.| 5. Source |
-3 G header file 38 (00101048 Q<10 i+t ) j
0 sbrkh 38 (00101038 i rand(): =
. 40 |00101034 (i< 0
=] sorth 41 (00101040 [
[2] stackseth 42 H
vecth 43 (00101042 alil = is
B 44
ao“';metme 45 (00101050 . p_san->sortis);
2616 46 (00101058 p_san->chanzela);
intpre.c 47
esstprec 48 |00101080 2 p_san-»s0=a[0];
hrkc 43 (00101084 p_san-»s1=a[1]:
ventible B0 (00101084 p_san-»s2=al2];
' 51 |0010108E p_san->sB=a[d];
=123 G+ source file 52 (00101072 p_sam->sd4=a[4];
ort.cpp 53 00101076 p_san-»s5=a[5]:
54 (00101074 p_sam->sf=a[B]:
- 55 |0010107E p_san-»s7=a[7]:
a3 '1”""”‘”‘“.' medules 56 (00101082 P san->s6=a[8];
tutorialabs - 00000000 57 (00101088 p_san->s8=a[9]:
-4 Dependencies 58 (00101068 p_sam}
indetine h 54 }
| 1] i
61 f
stackscth - 4] | D
N = L
& @T . AD ] I < tutorialcpp J
ArE (OB X[ S il &2 |
Name |Va_l.uE | Type Scope | Trace stop ~
=R a { FFFATFDE } {Llong[101) [Auto] ?’aca Stnp
B [0] H'000079£3 { FFFATEDE } (long) T;:z: ztgz
R [1] H'00006444 { FFFATFDC } | long) Trace stop
R [z2] H'000056el { FFFATFED } |long) Trace stop
R [3] H'O000048:1 | FFFATFE4 } (long) Trace stop
R [4] H'00004714 { FFFAVFER } |long) Trace stop
B [5] H'00003cec { FFFATFEC }  (long) 1”’“ St””
R [6] H'00003a94 { FFFATFFO } (long) race sLop
Trace stop
R [7] H'000035F4 { FFFA7FF4 } | long) Trace stop
R [8] H'00000za8 { FFFATFFE }  |long) STOP ADDRESS
R [9] H'00000139 { FFFA7FEC }  |long) 3
hWatchl 4 Watchz A Watch3 p ‘Watcht ‘b[\Bulld Debug A Findin Files 1 Find in Files 2 Macro
Ready E Defaultl desktop Read-write 48/66 1 INS MLUM

Figure 6.32 [High-performance Embedded Workshop] Window (Step Over)
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6.17  Forced Breaking of Program Executions
The High-performance Embedded Workshop can force a break in the execution of aprogram.

e Cancel dl breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu in
the High-performance Embedded Workshop for CPU1, or the [Go] button on the toolbar.

[zl

Figure 6.33 [Go] Button

e The program goesinto an endlessloop. To force abreak in execution, select [Halt] from the
[Debug] menu of the High-performance Embedded Workshop for CPU1, or click on the
[STOP] button on the toolbar. Since synchronized stepping is enabled ([All debuggers
synchronized], [Step] check box under [ Synchronization options]), the High-performance
Embedded Workshops for CPUO and CPU1 will break at the same time.

o

Figure6.34 [STOP] Button
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6.18 Break Function

The emulator has PC and hardware break functions. With the High-performance Embedded
Workshop, a PC breakpoint can be set using the [ Breakpoint] sheet of the [Event] window, and a
hardware break condition can be set using the [Event condition] sheet.

An overview and setting of the break function are described below.

6.18.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 6.8, Setting a PC Breakpoint, are described below.

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

e Select the [Breakpoint] sheet.

il Euent !Em
8 2 %=

Type | State | condition |Action

4 | _’I
1 }I\Breakpuint){ Break condition f

Figure6.35 [Event] Window (Before PC Breakpoint Setting)
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e Click the [Event] window with the right-hand mouse button and select [Add...] from the
popup menu.
e Enter H'00101060 inthe [Address] edit box.

Breakpoint

Addrezs |

— fddress
Walue IH"I Cos0

Ik I Cancel

Figure6.36 [Breakpoint] Dialog Box

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

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

BRI |EI
Type I State | Condition | ABooo I
Ereakpoint Enable Address=00101060 (tutorial.cpp/48) Break

mBreakpninl ;’{ Event condition {‘

Figure6.37 [Event] Window (PC Breakpoint Setting)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H' FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] window of the High-
performance Embedded Workshops for CPUO and CPU1. Click the [Go] button in the High-
performance Embedded Workshops for either CPUO or CPU1.

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

28 00101024
29
a0
11
29
23
24
25
26
37 |0010102C
ag (00101048
39 (00101038
A0 (00101024
41 (00101040
42
43 (00101042
44
45 (00101050
46 (00101058
47
48 (00101080
49 (00101064
B0 (00101064
51 |001010EE
B2 (00101072
RS (00101076
B4 (00101074
BE |D010107E
BE (00101082
7 (00101086
RS (00101068
59
ED

woid main(vaid)

long al10];

long j:

int i;

class Sample ¥p_szam;

while (10
p_zam= Sample;
forl i=07 P10 i++ )]
i = rand();
ifly <o)
b= -
alil = i3

p_sam-rsort{al;
p_sam- schange(al:

p_=am-rsl0=a[0];
p_=sam-rzl1=a[l1];
p_sam-rsf=al2];
p_zam-rs3=a[3];
p_sam-rsd=a[4];
p_sam-rsh=a[6];
p_sam-+sB=a[B]:
p_sam-rs7=al?];
p_=am-rsB=a[8];
p_sam->z9=a[9];
p_sam;

1

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

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break BREAEK POINT

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

AT Memary ) Platform 4 Events [

Figure6.39 Displayed Contents of the [Status] Window (PC Break)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

6.19 HardwareBreak Function

A method is given below in which the address bus condition is set under Chl (IA_OA_ DT CT) as
hardware break conditions.

o Sdlect [Eventpoints] from the [Code] submenu of the [View] menu of the High-performance
Embedded Workshop for CPUL. The [Event] window is displayed.

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel all PC
breakpoints that have been set.

e TosetaChl (IA_OA _DT_CT), click the [Event condition] tab.

Up to eleven breakpoints can be set independently for the hardware break condition, in the Event
conditions 1 to 11. In this example, set the hardware break condition for Chl (IA_OA_DT_CT).

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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e Selectalineof Chl (IA_OA DT_CT) inthe[Event] window. When highlighted, double-

click thisline.

=
=g [w @j@
e Lie | Sowrce A £ 5. Sowce |
?Jlfmh Tl ] ii‘ﬁmm - _;'
l sbrkch 4 lootonns HORoh =
2] sseth 4 foot1nae HORNE
] slackacth 45 00101050 | | o_tam-raortiad:
=] vecth 48 snin10se Povam-rchangelal;
- & 4 |
ol A ki did 48 |6010100 fol:
W) doactic 43 (80101064 | || i
&) ritres 50 |BO10106A [1l:
] resetorec §1 (BO10106E [3]:
- i o
) vecttile 54 (80101074 [8]: o
= 2 e pource file 55 80101076 [r: p State | Condition Action
() seeteco 56 (80101082 oy == =
] 57 (80101086 [l |Ch1 (1A OA DT CT) Disable Jone Beeak (CRU1)
-1 3 Downlosd moskilse 5§ (e0101080 b_sam} imnble None Break (CRUO)
1] tuAcriataba - 00000000 Eg | | ! Dianble Wane Brenk (CRU)
24 Deymrsdres. &1 -
odetinmh gg |so101030 En-n sbort{vald) Event condition 1 rfg
beich
b i | Addross | Data | Buus State | Count | CPU Corn Salect | Action |
e :: JCLRCRLET] I .
typedefineh i
ekl  Qon’t Carel
3
e
R
1l f 2
e T . "5 naoristeoo | I -
= |
ﬂn-:ﬂ.‘#-“)(dh?;.-
Home [ value | Type | seope -
8 | PPFATEDE | (Lorg[ 101} [hute]
L N1} H'0000T9£} { PPPATEDE ) (loma)
L #5] H'00006444 [ PPEATPDC | [long) oK | Cancel | |
" o(2) H'000056el | FEPATFED | [long) Trace slop
® (1) H'000048c1 | FEPATFEA | [long)
” (4] H'OO0D4714 | FPPATPER |  [lonsg)
n (s H'00003cee [ FEFATPEC | (long)
® e H'00003a84 [ FPPATFFD | [long) 1 o
LN H'D000ISE4 [ FEEATER4 | [long) Trace stop
" (9 H'00000cat | PEPATERD | (long) STOP ADDRESS
L il H'00000139 ( PPEATPPC §  (long) a
U P wareha §{wachz ) watchy | wistcha [ ([ 2] Bd joebug { FndinFies1 ) Fndniies2 ), Maaro ) Test ) versen Conmrel

Resdy

2 11 B Detwltl deskice PFead-wmite 50/65 3 3 WM

Figure6.40 [High-performance Embedded Workshop] Window ([Chl (IA_OA DT _CT])

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

o Select the [Only program fetched address] radio button and enter H' 00101050 asthe value
in the [Address| edit box.
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Event candition 1

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

— fddress

[T Don't Gare

" fddress
& Only program fetched address
= Only program fetched address after

Addrez=s IH'I:IEI'I 10&0
& Mo uzer mazk " Uger mask
Mazk |

Cance! | Anple I

Figure6.41 [Address] Page ([Event conditionl] Dialog Box)

Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.
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e Click the [OK] button.

e Thefirst point display in the State line changes from Disable to Enable.

e Thefirst point display in the Condition line changes from None to Address =
H’'00101050 (tutorial.cpp/45) pc Core Select: CPUl Break (CPUL).
Break (CPUL) isdisplayed for the first point in the Action line.

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H'FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] window of the High-
performance Embedded Workshops for either CPUO or CPU1. Click on the [Go] buttons of
both High-performance Embedded Workshops.

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

o If program execution isfailed, reset the device and execute again the procedures above.

The program runs and then stops at the condition specified under Chl (IA_OA_DT_CT).
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28 |00101024
29
30
21
32
33
34
35
2§
37 |0010102C
38 (00101048
29 (00101038
40 (00101034
41 (00101040
42
43 (00101042
44
45 (00101050
46 (00101058
47
48 (00101060
49 00101064
B0 (00101064
51 |0010106E
2 (00101072
53 (00101078
B4 (00101074
B5 |0010107E
BE (00101082
57 (00101088
8 (00101062
59
ED

woid main{waid)

lang a[10]:

lomg i

int i;

clazz Sample ®p_sam:

while (131

p_zam= Zample:

forf i=0; i<10; i++ 3

= rand();
if(Jl< ni{

I = -i;
alil = i:

p_sam-rzortial;
p_zam-rchanzelal;

p_zam-»=z0=a[0];
p_zam-rsi=al1];
F_sam-»s?=al2]:
p_zam-»=z3=a[3];
p_zam-rsd=a[4];
p_zam-»zh=a[h];
p_zam-rsh=al[6];
F_sam-»s¥=al[?]:
p_zam-»=z8=a[8];
p_zam-rs3=a[9];
p_samn;

}

Figure6.42 [Editor] Window at Execution Stop ([Ch1l (IA_OA_DT_CT)])
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The [Status] window displays the following contents.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cauze of last break EVENT CONDITION 1 for C bhus

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

4 I :IR Mernory }\Plalform /{ Events [‘

Figure 6.43 Displayed Contents of the [Status] Window ([Chl (IA_OA DT _CT])

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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6.19.1 Setting the Sequential Break Condition
The emulator has sequentia break functions.
Set hardware break conditions as follows:

Chl (IA_OA DT _CT): A break condition is satisfied immediately after address H'00101050 is
accessed.

Ch2 (IA_OA_DT): A break condition is satisfied immediately after address H'00101042 is
accessed.

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

e Select [Combination action (Sequentia or PtoP)] from the popup menu by clicking the [Event]
window with the right-hand mouse button. The [Combination action (Sequential or PtoP)]
dialog box will open.

Cambination actiontSequential or PtoPl

Setting

Ch 1,23 Break: Ch 2-1 ;I
Dan't care

Ch 45 Break: Ch 3-2-1
| Break: Dh 3 2-1,Reset point

Ch 28 gk L]

- Elreak Dh 2 1.Rezet pont

IFTrace stop: Ch 3-2-1
IFTrace =top: Gh 3-2-1,Reset ponit
FTrace stop: Ch 2-1 Ll
IFTrace =top: Gh 2-1,Reset point

Perfarmance: Ch 2 to Ch 1 PtaP for GPUO
Perfarmance: Ch 1 to Ch 2 PtaP for GPUO

Figure6.44 [Combination action (Sequential or PtoP)] Dialog Box

Note: Theitemsthat can be displayed in this dialog box differ according to the product. For the
itemsthat can be displayed, refer to the online help.

e Select [Break: Ch2-1] and click on the [OK] button.
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When the setting is completed, the [Event] window will be as shown in figure 6.41.

ia,{X|E|

Type I State I Condition I Action I
Chl(I& O& DT CT} Disable Address=00101050(tutorial.cpp/45) pe Core Select: CPUL Break (CPUL) Break: Ch Z-1
Chz [I&_0A DT} Dissble Address=0010104Z (tutorial.epp/43) pe Core Select: CPUL Break [CPU1) Break: Ch Z-1
(Chd [IA) Disable HNone Break [CEUL)
Chd [ IA) Dizable HNone Break (CPUL)
(Ch3 [ IA) Dizable HNone Break (CEUL)
Chi [ IA) Dizable Hone Break (CPUL)
Ch7 [ IA) Dizable HNone Break (CPUL)
(Chd [ IA) Disable HNone Break [CEUL)
ChO [ IA) Dizable HNone Break (CPUL)
Ch10(Ta) Disabhle HNone Break [CEUL)
Chll(IA Rj Disable Hone Reset point

4 [ 2] Ereakpairt }, Event condition

Figure6.45 [Event condition] Page

Soon after set the [Combination action (Sequential or PtoP)], Chl (IA_OA_DT_CT) or Ch2
(IA_OA_DT) will beinvalid. Select Chl (IA_OA_DT_CT) or Ch2 (IA_OA_DT) individualy,
and click the [Event] window with the right-hand mouse button and select [Enabl€].

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

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H' FFF90000)
that were set in section 6.8, Setting Registers, in the [Register] windows of the High-
performance Embedded Workshops for CPUO and CPU1. Click on the [Go] buttons of both
High-performance Embedded Workshops.

o If program execution isfailed, reset the device and execute again the procedures above.
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The program runs and then stops at the condition specified as Event Condition 1.

28 |oo1o1024
29
30
51
32
33
54
35
36
87 (00101026
25 (00101048
59 (00101038
40 (00101034
41 (00101040
42
43 (00101042
44
45 (00101050
46 (00101058
47
48 (00101080
49 (00101084
B0 (00101064
51 (0010108
52 (00101072
B3 (00101076
B4 (00101074
5 (0010107E
G (00101082
57 (00101086
8 (00101088
59
B0
B 1

e &

woid main({vaid)

long a[10];

long

int i;

clazs Sample %p_sam;
while (134

p_Eams
for(

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

= -i:

i+t 11

alil = i:

p_sam->sort{al;
F_sam-:chanzelal:

p_zam-rsl=a[0];
p_sam-»zl=a[1];
p_zam-+s2=a[2]:
p_zam-rs3=a[3]:
p_zam-»zd=a[4];
p_zam-rsh=al[8];
F_sam-»sb=a[B];
p_zam-r=z¥=al?];
p_zam-rsB=a[8];
p_sam-»z3=a[d];
F_sam;

Figure6.46 [Editor] Window at Execution Stop (Sequential Break)
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The [Status] window displays the following contents.

Item Status |
Connected to: SHxxxx ELOA-USE Multi CPU SYSTEM({SHZA-FPU){Renesas E-Series USE Driver)
CETT SHuxxx _CPUL

Fun status Ready

Cause of last break EVENT CONDITION & for © hus, EVENT CONDITION 1 for © hus

Fun time count 0000h000min003 590 bms

Ermlation mode Normal

Endian EBig

|ATTD Dizable

4 I :IR Mernory }\Plalform /{ Events [‘

Figure 6.47 Displayed Contents of the[Status] Window (Sequential Break)

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.

e The sequential break conditionsthat have been previously set are deleted. Click the [Event]
window with the right-hand mouse button and select [Delete All] from the popup menu to
cancel all hardware break conditions that have been set.

e Select [Combination action (Sequentia or PtoP)] from the popup menu by clicking the [Event]
window with the right-hand mouse button. The [Combination action (Sequentia or PtoP)]
dialog box will open (figure 6.40).

o Sdlect the [Don’t care] from the [Ch 1,2, 3] drop-down list and click the [OK] button.
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6.20 TraceFunctions
The emulator has two branch-instruction trace functions.

e Internal Trace Function
Refer to section 5.7, Viewing the Trace Information, to see the setting and displayed contents.

e AUD Trace Function

Thisisthe large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. When a set of the branch source and branch destination instructionsis one branch,
the maximum number of events acquired by atraceis 262,144.

Refer to section 5.7, Viewing the Trace Information, to see the setting and displayed contents.

6.20.1 Displayingthe[Trace] Window

Select [Trace] from the [Code] submenu of the [View] menu of the High-performance Embedded
Workshop for CPU1. The result of the acquired trace is displayed.

6.20.2 Internal Trace Function

The branch source and branch destination information for the latest several branch instructions are
displayed.

In the internal trace function, the type of the branch instruction can be specified and acquired.
The typeis specified as follows:

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

e Click the [Trace] window with the right-hand mouse button and select [Set...] from the popup
menu to display the [Acquisition] dialog box.
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Acquisition

Trace mode

Trace tvpe
(o [-Trace " AUD function
I-Trace mode

Channel 1 Channel 2

|M-Bus & Branch, GPLI
Acquizition

[v Fead

[v hirite

[w PC relative addrezzing

[w Branch

[w Software

[w Data access

-

=

| Mone

Acquizition

B

When trace buffer full Trace continue

[~

{+ i
o i
J
Dizplay Type(Mat Shared?
[ CPUD [v GFLN [~ DMaAC

Cancel

Figure 6.48 [Acquisition] Dialog Box
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Note: Theitemsthat can be set in this dialog box differ according to the product. For details on
the settings for each product, refer to the online help.

Run the program as shown in the example of section 6.19, Hardware Break Function. Thetrace
results are displayed in the [ Trace] window after the program execution is completed.

- Trace =10 =]
& B S|4 k| 0

FIR Ir Type | CFU_ID | Master | BranchType BfW Address | bata Instructicn Source |
-00017  -00011 BRANCH CPUL <PU SUBRCUTINE UO1011E4 ETV/H Rb
~00016 DESTINATION CFO1 Pl [T TIETY CHPSTE ROl if(y € 0|
-00015  -00010 BRANCH POl <PU GENERAL 0010103 BT/S @H'101042:8

0014 DESTINATION CPUL CPY 00101042 mov RB13, B2 e afa] = 37
-00013  -0oooY BRANCH CPUL <PU GENERAL uolo1oac EF/3 BH'101038:8 .
-0an1z DESTINATION CPO1 Pl nnininaa JERR aRin - 4 ° rand(};

00011 -00000 MEMORY CEUL <CBU WRITE  FEFATEED 0000ZFSA ..

Q0010  -00007 BRANCH cPUl Py SUBROUTINE 00101030 JSR/R anlo e 3 = rand(};
-uoouy DESTINATION CPU1 <PU uolo11sc HOV.L B[H'0018:8,PC) R ...
-0000E  -N0O0E PC-RELATIVE CPO1 PRI READ 00101188 FREANADA

00007 -00005 MEMORY cEUL Y BERD FrrAD40D APSARDTL

00006 -00004 PU-RELATIVE CFUL CEU EEAD 0010110¢ 4lce4ucn
-0oous  -uoood MEMORY CPUL <PU WRITE FFFADAUR LODATTOR
-00004  -Nnon: BRANCH crl PRI SUBROUTTNE n01n11ed BTV RE ..

20003 DESTINATION CPUL CPY 001010234 cMRSFE &0 e 1fl3 = 01 {
-0000& -00001 BRANCH cFul CPU GENERAL 0010103¢ BT/ & BH'101042:8
—oann DEITINATION CPO1 e o004z Mow R1Z, B2 ali]l = 4;
400000 +00000 MEMORY crl PRI MRITE  FFFATFFC 0a0NEOnA .. -
. o

Figure6.49 [Trace] Window

e If necessary, adjust the column widths by dragging borders in the header bar (immediately
below the title bar).

Note: The type and the amount of information that can be acquired by a trace differ according to
the product. For details on the specifications of each product, refer to the online help.

6.20.3 AUD Trace Function
Thisfunction is available when the AUD pin of the MPU is connected to the emulator.
The following is the procedure for setting the AUD trace function.

(1) Setting the trace acquisition mode
Display the [Trace] window.
Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Trace Acquisition] dialog box.
Select [AUD function] asthe [Trace type].
The trace acquisition condition is set in the [ Trace mode] page.
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Acquisition

Trace mode | AUD Trace(GPUDY | AUD Trace(GPU1) |
Trace tvpe
" ITrace o AUD function
[+ B
[ B
[+ B
[+ B
[+ B
[+ B
B B
A0 mode
AUD model
{* Bealtime trace " Mon realtime trace
AUD modez
o Trace continue " Trace gtop
AUD Trace Memory Size
1 0.26Mbyte
A0 trace dizplay range
Start pointer ||::"25'3
End pointer |D'EI
Dizplay Type(Mat Shared?
[ CGPUO [v CPLN [ DMAGC
Cancel

Figure6.50 [Acquisition] Dialog Box
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Note: Thisdialog box cannot be used in a product that does not support the AUD trace function.
The items that can be set in thiswindow differ according to the product. For details on the
settings for each product, refer to the online help.

The following table shows the options.

AUD Trace Acquisition Mode

Type Mode Description
Continuous Realtime trace When the trace information is being generated intensely that
trace occurs 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 intensely 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 Trace continue This function always overwrites the oldest trace information
full to acquire the latest trace information.
Trace stop When the trace buffer becomes full, the trace information is
no longer acquired. The user program is continuously
executed.

AUD Trace Display Range

Type Description

Start pointer Set the pointer to the start of the region for AUD tracing. The
default is D'255.

End pointer Set the pointer to the end of the region for AUD tracing. The
default is D'O

Note: Theitemsthat can be set in this window differ according to the product. For details on the
settings for each product, refer to the online help.
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(2) Displaying the trace result
¢ Run the program as shown in the example of section 6.19, Hardware Break Function. The
trace results are displayed in the [ Trace] window after the program execution is completed.

T o=
@& BOE @ 0 |
FTR 1P | Type |lcPu_Ip | master |Branchiype  R/AW | Address | Dara | Instruction | source 1=
=-000017 ouoozy BRANCH CPUL <PU SUBRCUTINE UO1011E4 ETV/N kb

~00001E DESTINATION CFO1 Pl [T TIETY CHPSTE ROl 1f(y € 0p
=000015 000025 BRANCH cPOl <PY GENEPAL 0010103¢ BT/5 @H'101042:8

200014 DESTINATION CPUL CPY 00101042 oV Rr13, K2 afa] = 37
-000013 oozl BRANCH CPUL <PU GENERAL uolo1oac EF/3 BH' 101038 : 8

=00nn12 DESTINATION CPO1 CRU noin1n3s TSR anin 4 © rand(};
000011 000020 MEMORY . CFU1 WRITE FEFATEED 000DZESA

000010 000018 BRANCH crEuL By SURROUTINE 00101039 JERIN axld 3 = rand(};
-uouuug DESTINATION CPU1 <PU uolo11sc HOV.L BH'0018:8,PC) ...

=00nn0a Noon1s MEMORY ... CPO1 REAT noiniles FFFANADAR e

000007 000014 MEMORY . CFul READ FFFPAD4DD APSARDTL

Q00006 000010 MUMORY . CFUL REAL 001011pc 4lceduen

=-000uos oouogooy MEMORY . CPUL WRITE FFFADAUR LODATTOR

-00000a NNRO0S BRANCH crl PRI SUBROUTTNE n01n11ed BTV R

200002 DESTINATION CPUL CPY 001010234 CHeSEE B0 1fi3 = 01 {
-000002 000001 BRANCH cFul CPU GENERAL 0010103¢ BT/ & an'101042:8

~oannn DEITINATION CPO1 e o004z Mow R1Z, B2 ali] = iz
4000000 0NRO0A MEMORY . POl MRITE  FFFATFFC 0a0NEOnA

a v

Figure6.51 [Trace] Window (Example)

R20UT0363EJ0500 Rev. 5.00

Aug 10, 2012

RENESAS

Page 196 of 296




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers

Section 6 Tutorial [SH-2A]

6.21  Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence
of callsthat led to the function to which the program counter is currently pointing.

Note: Thisfunction can be used only when the load module that has the Elf/Dwarf2-type
debugging information is loaded. Such load modules are supported in SHC/C++ compiler

(including OEM and bundle products) V6.0 or later.

Double-click the [Event] column in the sort function in the High-performance Embedded

Workshop for CPU1 and set an Event point.

i
27
24
29
40
11
47
43
a4
45
a6
a7
44
19
40
41
42
43
44
45
46
47
45
49
)
B 1

goro2ozc

oo102034
oorn2ogs
no1n2o44
oo1n204E
oo1n2ose
oo1ozoec

gorn2ov4
ooto2ota

oorn2ogs
oo102094
oo1n209E

woid Samplelisort{long #a)

long t;
int i, J. k., gap:

gap = b;
whilel gap » 0 7
forf k=03 k<gap; kt+3{
for{ isktzap: <107 i=itgap )1
for{j=i-zap; j»=k; j=j-zap){
if(alilralitgap] )i

t = alil:
alil = ali+tzap]l;
alit+tgap] = t;

elae
breal:

1
gap = zap/Z;
!

woid Samplelichanzellong #®a)

Figure6.52 [Editor] Window (Hardware Break Setting)
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e Set the same program counter and stack pointer values (PC = H’ 00000800 and R15 =
H’ FFF90000) as were set in section 6.8, Setting Registers (again, use the [Register] windows
in the High-performance Embedded Workshops for CPUO and CPU1). After that, click on the
[Go] buttons in the High-performance Embedded Workshops for CPUO and CPUL.
Theinternal RAM areadiffers according to the MCU. Refer to the hardware manual for the
MCU in use.

o If program execution isfailed, reset the device and execute again the procedures above.

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

Stack Trace

Kind | Name | Value |

{ 0010206C
{ 00101058
wain () { 00101058
main () { 00101058
reain () { 00101058

i

{

i

i

i

Sample: rsort(long *)
madin ()

wain () 00101056
wain () 00101056
roain () 00101058
reain () 00101058
wain () 00101056

L I L I - I e I I - I |
e e e

Figure6.53 [Stack Trace] Window

Figure 6.49 shows that the position of the program counter is currently at the selected line of the
sort () function, and that the sort () functioniscalled from themain () function.

To remove the hardware break, double-click the [Event] column in the sort function again.

Note: For details on this function, refer to the online help.
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6.22  Performance Measurement Function
The emulator has performance measurement functions.

¢ Performance measurement function

This function applies a counter in the MPU to measure the number of times various events
have occurred and cycle count. A start and end condition for counting can be set.

Various items that can be measured differ according to the supported MPU.
6.22.1 Performance M easurement Function

The following is an example of the use of a counter in the MPU to measure the number of times
various events have occurred and cycle count.

(1) Setting method

Select [Performance Analysis] from the [Performance] submenu of the [View] menu of the High-
performance Embedded Workshop for CPU1.
When the [ Select Performance Analysis Type] dialog box will open, click the [OK] button.

Select Performance Analysis Type

Performance dnalvsis: Perfomance Analyziz ] 4

Cancel

Figure6.54 [Select Performance Analysis Type] Dialog Box

e The[Performance Analysis] window will be displayed.

e Double-click on the channel column in thiswindow. The [Performance Analysis] dialog box
will open. The eventsto be measured and measuring conditions can be set in this dialog box.

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

After the conditions have been set, clicking the [OK] button and executing the user program will
display the result of measurement in the [Performance Analysis] window.
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«# Performance fna

*a *a *d H

Channel |Cnnditinn Result

CPU0 Chl DISAELE oaoooaoo
Zhi DISAELE oaoooooo
Chi DISAELE oaoooooo
Chid DISAELE oaoooooo

cP1l  Chl DISAELE oooooooo
Zhi DISAELE oaoooooo
Chi DISAELE oaoooooo
Chid DISAELE oaoooooo

Figure6.55 [Performance Analysis] Window

Note: Theitemsthat can be displayed in this window differ according to the product. For details
on the settings for each product, refer to the online help.
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6.23  Download Function to the Flash Memory Area

The emulator enables downloading to the external flash memory area. This function requires a
program for programming the flash memory (hereinafter referred to as a write modul€), a program
for erasing the flash memory (hereinafter referred to as an erase module), and the RAM areafor
downloading and executing these modules.

Notes: 1. Thewrite and erase modules must be prepared by the user.
2. Thisfunction is not avail able depending on the MCU. For such an MCU, the [Loading
flash memory] page shown in figure 6.56 will not be displayed.

o Interface with write and erase modules and emulator firmware

The write and erase modules must be branched from the emulator firmware. To branch from

the emulator firmware to the write and erase modules, or to return from the write and erase

module to the emulator firmware, the following conditions must be observed:

— Describe all the write and erase modules with the assembly language.

— Save and return all the general register values and control register values before and after
calling the write or erase module.

— Return the write or erase module to the calling source after processing.

— The write and erase module must be a Motorola-typefile.
The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.
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Table6.2 Modulelnterface

Module Name

Argument

Return Value

Write module

R4(L): Write address

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

R6(L): Write data

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

Erase module

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

None

Note: The (L) means the longword size.

Note: Write module: The write datafor the access size is set to the R6 register. When the access
sizeisword or byte, 0 is set to the upper bits of the R6 register.
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¢ Flash memory download method
For downloading to the flash memory, set the items on the [Loading flash memory] page in the
[Configuration] dialog box, which is opened from [System...], then [Emulator] from the
[Setup] menu.

Configuration
General Loading flash memorny
[ MotShared

Loading flash memaony " Disable
Erasing flash memory & Disakle ' Enable
File name I Browse... |
Bus width of flash memory |32—bit bz width LI
Flash memory erasing time ID*B minute
—Entry point

All erasing module address IH’O

Writing module address IH*O

Acoess size |1 =l

Cancel | Ay

Figure6.56 [Loading flash memory] Page
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Table 6.3 shows the options for the [L oading flash memory] page.

Table 6.3 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

When Enable is selected, and [File load] is selected from the [File]
menu for downloading, the write module is always called.

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is programmed.

When Enable is selected, the erase module is called before calling
the write module.

Enable: Erase the flash memory

Disable: Not erase the flash memory

[File name] edit box

Sets the file name of the S-type load module including the write and
erase modules. The file that has been set is loaded to the RAM area
before loading to the flash memory.

A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

Sets the TIMEOUT value for erasing the flash memory. Set a larger
value if erasing requires much time; the default time is three minutes.
The radix for the input value is decimal. It becomes hexadecimal by
adding H'.

[Entry point] group box

Sets the calling destination address or access size of the write and
erase modules.

[All erasing module address] edit box: Inputs the calling destination
address of the erase module.

[Writing module address] edit box: Inputs the calling destination
address of the write module.

[Access size] combo box: Selects the access size of the RAM area
where the write/erase module is loaded.

Note: Although the values that can be set are D'1 to D'65535, the TIMEOUT period may be
extended according to the set value. Therefore, it is recommended to input the minimum
value by considering the erasing time of the flash memory in use.
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¢ Noteson using the flash memory download function

The following are notes on downloading to the flash memory.
— When the flash memory download is enabled, downloading to areas other than the flash

memory areais disabled.

— Downloading is only enabled to the flash memory area. Perform memory write or PC

break only to the RAM area.

— When the flash memory eraseis enabled, the [ Stop] button cannot stop erasing.
— The areafor the write and erase modules must be set in an MM U-disabled space.

e Anexample of downloading to the flash memory

The following is an example of downloading to the flash memory manufactured by Intel
Corporation (type number: G28F640J5-150). A sampleis provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring

to this sample.

Table6.4 Board Specifications

Item

Contents

SDRAM address

H'0C000000 to H'OFFFFFFF

Flash memory address

H'00000000 to H'01FFFFFF

Bus width of flash memory 32 bits

Operating CPU internal frequency 167 MHz

environment Bus frequency 55.7 MHz
CPU internal module frequency  27.84 MHz
Endian Big endian
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SHxxxx

Flash memory
(32 Mbytes)
A0-A22 [ FIA bus buffer A2-A24
CEOQ [ FPGA cso
CE1,2 —— GND Cs2
OF [~ FIA bus buffer RD
WE = WEOD
0-7 o
Do-D7 FD bus buffer » DO-D31
D8-D15[—
YA —
D8-D15|—
DO-D7 4—.16'23
D8-D15 |[—
D0-D7 |23t
D8-D15—

Figure6.57 Flash Memory Wiring

Table6.5 Sample Program Specifications

Iltem Contents

RAM area to be used H'0C001000 to H'0C0015BF
Write module start address H'0C001100

Erase module start address H'0C001000

e Sincethe SDRAM is used, the bus controller must be set.

e Set the options on the [Loading flash memory] page in the [Configuration] dialog box as
follows:
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Configuration
General Loading flash memorny
[ MotShared

Loading flash memaony " Disable * Enable
Erasing flash memory " Disakle & Enable
Eile name |O:¥F'mgram Files¥Renesasy¥ Browse... |
Bus width of flash memony |32—bit hus width =]
Flash memory erasing time ID*B minute
—Entry point

All erasing module address |H’OC:OO1 000

YWriting module address |H’ogoo1 100

Acoess size |1 =l

Cancel | Ay

Figure6.58 [Loading flash memory] Page

Notes: 1. When the data has already been written in the flash memory, be sure to select [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).

o Sdlect the object for downloading to the flash memory area.
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Section 7 Tutorial [SH-4A]

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

Explanations where something else is not stated apply to operations of the High-performance
Embedded Workshop for CPUQ. The tutorial program iswritten in C++ and runs through the High-
performance Embedded Workshops for CPUO and CPU1 to sort ten random data items into
ascending or descending order. The tutorial program performs the following actions:

e Themain function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.
e The change function then sorts the datain descending order.

Thefiletutorial . cpp contains source code for the tutorial program. Thefile Tutorial.abs
isacompiled load module in the EIf/Dwarf2 format.

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

2. This section describes general usage examples for the emulator. For the specifications of
particular products, refer to the additional document, ”Supplementary Information on
Using the SHxxxx", or the online help.

3. Theoperation addressof Tutorial . abs attached to each product differs depending
on the product. Replace the address used in this section with upper 16 bits of the
actually loaded address.

Example: Although the PC address is H' 0000006¢ in the manual, enter H’ 0CO0XxxX
when the loaded address of Tutorial . abs isH'0C00006¢ (upper bit H'0000 is
changed to H’' 0CQ0).

4. The displayed addresses and data may differ from those given in this section depending
on the MCU to be used.
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7.2 Running the High-performance Embedded Workshop

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

7.3 Setting up Synchronized Debugging

(1) The [Welcome!] dialog box is displayed.

Welcome!
—Options: oK I
I " Create a new project warkspace Cancel |
. Cpen a recent project workspace: Bdministration. |
— o
-f &
— & Browse to another project workspace:
=

Figure7.1 [Welcome!] Dialog Box
Click the [Cancel] button here.

(2) Select the [Synchronized debugs from the [Debug] menu to open the dialog box shown below.
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Synchronized Debug

Current configuration:

o] Mtew Iport. Save as. Dekte |
fvailable debueeers:
Debugger ID | Status Options Tvpe ‘Workspace Sesgioh Add...

Synchronization style Synchronization optionz

g r

il . i I

Operations executed on any debugeer will alzn Operations executed on the mazter debugeer will

be executed on all other debugeers. be executed on all other debugeers. ]
-

Set by platform
[T Connection
[~ Download modules

[~ Titialize

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

Swhc Close

Synchronized debugeing mode: |F‘ara||e| j ‘

Figure7.2 [Synchronized Debug] Dialog Box

(3 Click on[New...] and enter the [Setting name for the Synchronized Debug]; for this tutoria,
we have used SH4AM_Tutorial.

(4) Click onthe[Add] button to open the [Add debugger] dialog box.
Click on the [Browse] button then find and read in:
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USBM\SH4AM\Tutoria\SH4AM _Interna\SH4AM _Internal .hws
(**** represents the user name).
Click on the [OK] button, and select the [tutorial_ CPUOQ] from the [Project] drop-down list.
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Add Debueeer

Wiark=pace file:
|M¥Tutn:nria|¥5 H4 &M InternalEsH4 &0 _Thternal s Browsze..
Cancel

Project:
[tutarial GPUD |
Seszion:
|SessionE104 SYSTEM |

Figure7.3 [Add Debugger] Dialog Box

Note: In case of failure to read the workspace, open the workspace and then read it, in accord with
the procedure described in section 3.9, System Check.

(5) Click onthe[Add] button again to open the [Add debugger] dialog box.
Check whether the workspace which was read previously to the [Workspace fil€] is displayed. If
thisis not the case, read the workspace again by following the procedure 4, above.
Selects [tutorial_CPU1] from the [Project] drop-down list and then click on the [OK] button.

(6)  Set up the synchronized debugging state.
Select [All debuggers synchronized] under [Synchronization style] and check all of the
following check boxes under [Synchronization options]: [Go], [Break/Halt], and [ Step]. Select
“Parallel” from the [ Synchronization debugging mode] drop-down list.
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Synchronized Debug

GCurrent configuration:

|SH4 AM_Tutorial x| New.. Import. Save as.. Delete |
fwailable debugeers:

Debugeer ID | Status Optiohs | Tvpe ‘iiorkspace Session Add...
GORED Mot open  Debug Multi core  G¥Documents and Setti..  SessionE10A_SYSTEM

GORET Mot open  Debug Multi core  G¥Documents and Setti..  SessionE10A_SYSTEM

Synchronization style Synchronization options
i Mone

™

i+ All debugeers synchronized " Master debueger: | J

v Go
Operations executed on any debugeer will alzo Operations executed on the master debugeer will
be executed on all other debugeers. be executed on all other debuegers. v Break/Halt

n—mo

Set by platform

[+ Gonnection

[+ Download modules
B—0 7 Titialize

[v Update the views in all debuggers when platform memory is changed

Synchronized debugging mode: [Parallel | | Sync Close

Figure7.4 [Synchronized Debug] Dialog Box

Click on the [Synchronized Debug] button and start up the High-performance Embedded Workshop
by following the procedure in section, 3.9 System Check.
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74 Setting up the Emulator

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

e AUD clock
A clock used in acquiring AUD traces.
If itsfrequency is set too low, complete data may not be acquired during realtime tracing.

The frequency setting must also not exceed the supported device' s upper limit for the AUD
clock.

The AUD clock is only required for the AUD trace function.
o JTAG (H-UDI) clock (TCK)
A communication clock used except for acquiring AUD trace.
If its frequency is set too low, the speed of downloading will be lowered.
Set the frequency not to exceed the upper limit for the MPU’ s guaranteed TCK range.

For details of the limitations on both clocks, refer to section 2.2.4, Notes on Using the JTAG (H-
UDI) Clock (TCK) and AUD Clock (AUDCK), in the additional document, " Supplementary
Information on Using the SHxxxx".

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

e Select [Emulator] then [Systems...] from the [Setup] menu in the High-performance Embedded
Workshop for CPUO to set acommunication clock. The [Configuration] dialog box is displayed.
Open the [Common Setting] page.

Confieuration

General Commaon Setting l Loading flash memaory ]

Mode

Emulation mode |N|:|rmal ﬂ
UEC mode |Emi |
PPC: mode [Eml =l
AUD clock [1/16 GPU clock =l
JTAG clock |5|".'1H2 ﬂ
TimeOut [ 30 zac

QK | Cancel

Figure 7.5 [Configuration] Dialog Box

e Set appropriate values in the [AUD clock] and [JTAG clock] combo boxes. The clock aso
operates with the default value.
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Note. Theitemsthat can be set in this dialog box differ according to the product. For detailson
the settings for each product, refer to the online help.

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

When the destination memory is SDRAM or DRAM, aregister in the bus controller of the CPU
must be set before downloading. Set the bus controller correctly in the [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 in the High-performance
Embedded Workshop for CPUO to check that the memory is operating correctly.

Note: The above way of checking the operation of memory may be inadequate. Itis
recommended that a program for checking the memory be created.

e Select [Memory...] from the [CPU] submenu of the [View] menu and enter 200000000,
H’00000000, and H’ FFFFFFFF in the [Display address], [Scroll Start Address], and [Scroll
End Address] edit boxes, respectively.

Dizplay Address |
Display Address: IUDDDDUDD =]
Scroll Start Addrese: IUDDDDDDD =]
Scroll End Address:  |[FFFFFFFF =]

] I Cancel |

Figure7.6 [Display Address| Dialog Box

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

R20UT0363EJ0500 Rev. 5.00 Page 216 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 7 Tutorial [SH-4A]

|T||||||:::: @E*ﬂﬁ@”ﬁ&ﬂb&&Lﬁ.daﬁm“ﬁ

bddress | Label | Register | t0 +1 +2 +3 +4 +5 +6 +7 +H 43 +4 B 0 D +F +F | ASCIT

aonoooon 00 oo 08 00 FF F3 Q0 00 0O 00 08 BX FF FY 00 00 ...eeeenoein..-.
aonoooo on oo o0& CC 00 Q0O OO BE 00 OO0 08 DO 00 00 OO BE ....... e
aonooozo o0 00 OD SE 00 00 0% D4 00 00 0D SE 00 00 08 DR O...7.......
annooosn 0n oo 0& OC 00 Q0O OO BE OO OO0 08 E0O 0O 00 08 E4 ....... e
anoooo 00 oo 0& ES 00 00D 0% EC 0O 00 08 FO OO 00 08 F4 .o.........
annooos o0 00 0D BE 00 00 0% F2 00 00 0% FC 00 00 08 00 ...'.......
annoooe 00 oo 04 04 00 00D 04 08 00 00 08 OC 0O 00 08 10 L..........
annoooy on oo 04 14 00 00 OO BE 00 00 0D BE 00 00 QO BE ....... e
(onoong o o0 0% 18 00 00 0% 1E 00 00 0% 24 00 00 08 A ..........
(ononog 0 00 0% 30 00 00 09 86 00 OO0 0% 3G 00 00 08 42 L..0...6.. <.
e 0 00 0% 48 00 00 03 4E 00 OO0 0% G4 00 00 08 BA L. H.GNGLLT..
] 0 00 09 &0 00 00 08 BE 00 00 03 BC 00 00 03 V2 ...l
(ooogoc 0 00 0% 78 00 00 09 YE 00 OO0 0% 84 00 00 08 BA ..oei aeieness

Figure7.7 [Memory] Window

¢ Placing the mouse cursor on apoint in the display of datain 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.

1.7 Downloading the Tutorial Program

7.7.1 Downloading the Tutorial Program
Download the object program to be debugged.

To proceed with source-level debugging with the High-performance Embedded Workshop for
CPUO or the High-performance Embedded Workshop for CPU1, download the debugging
information file for the corresponding CPU.

o Sdlect [Download modul€e] from [Tutorial.abs] under [Download modules].

R20UTO363EJ0500 Rev. 5.00 Page 217 of 296
Aug 10, 2012 RENESAS




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 7 Tutorial [SH-4A]

= 5 SHAAM Internal
EIIE tutorial_CGPUD
=3 © header file
----- ] =brkh

----- ] =orth

----- 9 stackacth
..... 9 vecth
=23 © source file
..... 9 dbsct.c

..... =] intprec

..... 9 rezetprec
..... 9 zhrk.o

----- 9 vecttblc
=3 C++ zource file
..... g zort.opp

----- 9 tutorial.cpp
=3 Download modules

Dovunload
=23 Dependencies =awniea
. <brk h Download (Debug Data Only)
zorth Unlaad
_ gtackscth
- vecth Download & New Module..
-5 tutorial GPUT Bemove

Debue Settings...

Configure “Wiew ..

IT Ellow Docking
Hide

Properties...

Figure 7.8 Downloading the Tutorial Program

R20UT0363EJ0500 Rev. 5.00 Page 218 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers

Section 7 Tutorial [SH-4A]

7.7.2

Displaying the Sour ce Program

The High-performance Embedded Workshop allows the user to debug a user program at the source

level.

e Double-click [tutorial.cpp] under [C++ source fil€] in the High-performance Embedded

Workshop for CPUO.

= @ SH4AM Internal
= I@ tutorial_CPUD
-3 G header file
[=] sbrkh
Q zorth
[2] stackscth
vecth
=23 C zource file
[2] dbscte
(2] intprec
Q rezetprec
[2] sbrkc
Q vecttble
=2 G+ zource file
Q sortcpp
tutarial.cpp
=14 Download modules
tutorial GPUO.abs - 00000000
=24 Dependencies
shrkh
zorth
stackscth
vecth
+ I@ tutorial GPLA

IERI=!

Line | Source A. | E. 5. Source
13
14 tifdef __cplusplus
15 Sitinclude <ios>
18 Jlint oz _baszer:rInitizinit_cnt;
17 fendif
18 fifdef __crlusplus
19 extern "0 {
20 fendif
21 void abort{vaid):
22 ifdef __cplusplus
23
24 endif
25 include “sort.h”
26 include <stdlib.h>
27
28 (00001038 woid main{void)
28
3n
31 long a[10];
32 long j:
33 int i:
34 clazs Sample #p_san;
36
36 (00001042 while (131
37 (00001044 p_zam= new Sample;
38 [0o00105c for{ i=0; i<10; i++ 3
39 (00001064 J = rand();
40 (0o00io74 ifii <o
41 (00001078 io= -
42 i
43 (00001074 alil = i:
44
45 00001080 p_zan->sortial);
46 (00001096 p_sam-rchanzelal:
47
48 (00001048 p_zan-r=0=a[0];
49 |[0000104AC p_zan-rz1=a[l1];
50 (nooot10B2 p_sam->s2=a[2]:]
51 (000010BS p_san-r=3=a[3];
£2 |000010EE P sam-bsd=a[4]F
53 [0o0010c4 p_san-»sh=a[6];
4 [000010CA P san->sBza6]:
55 (00001000 p_san-rs7=a[7];
EE (00001008 P san->zBzal2]}
57 [0o0010Dc p_san-»=8=a[3];
58 |000010E2 delete p_sam;
L]
G0 (00001108 i
E1
E2 |0000110C woid abort (void)
B3
B4
EE [0o0o0110c 1
EE

Figure7.9 [Editor] Window (Displaying the Source Program)

Select afont and size that are legible from the [Format...] option in the [Setup] menu if necessary.
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Initially the [Editor] window shows the start of the user program, but the user can use the scroll bar
to scroll through the user program and look at the other statements.

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

The [Editor] window provides avery simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

e Select by double-clicking the [S/'W breakpoint] column on the line containing the sort function
call in the High-performance Embedded Workshop for CPUO.
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=1 SHAAM Internal 5] &|&
- IE tutorial_ GPUD -
=23 G header fils Line Source & | E. 5. Source
(] sbrkh 13
3 corth 14 Bifger _coluspus
include <ios
g stackscth 16 fiint ios_base:r:Init:zinit_cnt:
=] wecth 17 frendif
-3 C source file 18 fhifdef F_Epiuaplus
9 dhsct, 14 extern “C
% S 20 fendif
=| Intpre.c 21 void aborti{void):
%resetprg.c a9 fifdef __cpluzplus
=] sbrkc 23
=] wecttble gg '?“d:fd " t
! include “=zort.
=3 G+ source file 28 include <stdlib.h>
E sort.opp 27
orial.cpp 28 (00001038 void main{void)
=23 Download modules 29 i
tutorial GPUO.abs - 00000000 g? lone a[10]:
-3 Dependencies 39 Ionz I
shrkch 2% int i
zarth 34 clazz 3ample #p_sam;
tacksoth 35
Safhgc 36 (00001042 while (13
=| wecl 37 |Doon1044 p_sam= new Sanmple:
+-[ tutorial GPUT 3% |000D105C for{ i=03 i<10; i++ M
33 (00007064 j = rand();
40 |(nooniny4 ifli <03
41 |(nooninya i= -0
42 t
43 (00001074 alil = i
44
45 (0000108C & p_zam-rsort(a):
48 (00001096 p_zam-rchangela);
a7
48 (000071048 p_zam->s0=al0];
43 |[000010ac p_zam-»s1=all];
50 |0000710B2 p_sam-»s2=al2];
51 |0000710B8 p_sam-»s3=alal;
52 |[000010BE p_zam-rsd=al4];
53 |(0000i0c4 p_zam-»si=alh];
54 |[000010CA p_zam-rsh=alk];
55 (00001000 p_zam-»3f=al7];
BE |(000010DR p_zam-rsB=a[8]:
57 (0000100 p_zam-»s=a[9]:
58 |000010EZ delete p_zam:
54 1
B0 (00001108 1
1
g2 |oooniioc void abort({void)
B3 i
4
G5 |[0oonit1o0c 1

Figure7.10 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This showsthat a PC
breakpoint has been set.

Note: The PC breakpoint cannot be set in the ROM area.

R20UTO363EJ0500 Rev. 5.00 Page 221 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 7 Tutorial [SH-4A]

7.9 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 in the High-performance
Embedded Workshop for CPUO and CPU1. The [Register] window is displayed.

Name Value | Radix | =
RO 00000000 Hex
Rl 00000000 Hex
RZ 00000000 Hex
R3 oooo0000 Hex
R4 oooo0000 Hex
RS oooo0000 Hex
RE oooo0000 Hex
R7 00000000 Hex
RS 00000000 Hex
L 00000000 Hex —
R10 00000000 Hex
R11 00000000 Hex
R12 00000000 Hex
R13 oooo0000 Hex
Rld oooo0000 Hex
R15 FFFO0000 Hex
PC OO000E 00 Hex
SR 0O000000000000000000000011110000  ——----- 1111---- Ein
GER 00000000 Hex
VER 00000000 Hex
TER 00000000 Hex
MACH 00000000 Hex
MACL 00000000 Hex =l

Figure7.11 [Register] Window
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¢ To change the value of the program counter (PC), double-click the value areain the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. For the tutorial program, set the program counters to H' 00000800 on the CPUO side
and H’ 00100800 on the CPU1 side, and then click on the [OK] button.

PC - Set Walue

Walue : |DEIDI:IDEDEI

Radix: [Hex =l

oet As: I".|'|.|'|“|I:I|E Regizter ;I

(0] 4 I Cancel

Figure7.12 [Register] Dialog Box (PC)

e Change the value of the stack pointer (SP) in the same way. For the tutoria program, set the
stack pointers to H’ 00010000 on the CPUQ side and H’ 00110000 on the CPU1 side.
When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internad RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

Set Walle

0] 4 I Cancel

oet fAs: I'I.I'I.Ihu:ule Reeizter LI

Figure7.13 [Register] Dialog Box (R15)
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7.10  Executing the Program
Execute the program as described in the following:

e Since synchronized execution has been enabled in the [ Synchronized debugging] dialog box (by
the [All debuggers synchronized] checkbox and the [Go] checkbox under [ Synchronization
options]), execute the program by selecting [Go] from the [Debug] menu of the High-
performance Embedded Workshop for either core, and then selecting [Go] from the [Debug]
menu or selecting the [Go] button on the toolbar. For thistutorial, start execution by selecting
[GO] in the High-performance Embedded Workshop for CPUO.

[zl

Figure7.14 [Go] Button

Once program execution has started, * ** RUNNI NG will be displayed on the status bar, along with
the address of the instruction being executed (PC value) and the value of the status register (SR) in
the case of products that support acquisition of the CPU state. The program will be executed up to
any breakpoint that was set in the High-performance Embedded Workshop for CPUO. Since
synchronized breaking has been selected (by the [All debuggers synchronized] checkbox and the
[Go] checkbox under [Synchronization options]) in the High-performance Embedded Workshop for
CPU1, execution by CPUO will bresk at the same time. An arrow will be displayed in the [S'W
breakpoint] column of each High-performance Embedded Workshop to indicate the positions where
execution of the programs on the respective CPUs was suspended. The messages [ BREAKPOINT]
and [SYNCHRONIZATION BREAK CPU#0] will appear in the status bars of the High-
performance Embedded Workshops for CPUQ and CPU1, respectively.

Notes: 1. When the sourcefileis displayed after abreak, a path of the source file may be inquired.
The location of the source fileis asfollows:
<Drive where the OS has been installed>:
\WorkSpace\Tutoria\E10A-USBM\SH4A M\SH4AM\T utorial\CPUO\source (**** isthe
user name).
2. If program execution isfailed, select [Reset CPU] from the [Debug] menu, reset the
device, and restart the procedure from figure 7.8.

R20UT0363EJ0500 Rev. 5.00 Page 224 of 296
Aug 10, 2012 RENESAS




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers

Section 7 Tutorial [SH-4A]

28 |ooooioge
29
4
a1
47
44
a4
45
26 00001042
37 000071044
48 0000105C
29 00001084
40 00001074
41 |ooooio7s
42
43 00001074
44
45 | 0000108C
46 00001098
47
45 00001048
49 |0000104C
R0 (000010B2
1 (000010BS
2 |000010BE
R 00001004
R4 |000010CA
RE (00001000
RE (000010DE
7 |0000100C
RS 000010E?
R4
D (00001108
B
B2 0000110C

void main(vaid)

long a[10]:

long j:

int i:

clazz Sample ®p_sam:

while (13
p_sam= new sSample;
for{ i=0; i<10; i++ 3
i = rand();
if{j < 03{

I =-i;
alil = i:

p_zam-rsortial;
p_zam-rchangelal;

p_zam-»=z0=a[0];
p_zam-rsi=all];
F_zsam-»s?=a[2]:
p_zam-»=z3=a[3];
p_zam-rsd=a[4];
p_zam-»zbh=a[h];
p_zam-rsb=al[B];
F_zsam-»s¥=a[?]:
p_zam-r=z8=a[8];
p_zam-rs3=a[9];
delete p_sam;

!
Ynid abort (wvoid)

Figure7.15 [Editor] Window (Break State)
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The user can see the cause of the break that occurred last time in the [Status] window.

e Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Item Status &
Connected to: 3H-4A(Z cores) E10A-USE SY¥STEM | CPU SH-4A ) (Renesas E-3eries U3E Driwver)
CETT SHxxxx CPUHO
Run status Ready
Cause of last bresk BREAK POINT
Fun time count 0000h000min000s078ms
Erulation mode Normal =
Endian Eig
D Disabhle
v
i \ Memory }\Platform AEvents f

Figure7.16 [Status] Window

Note: Theitemsthat can be displayed in thiswindow differ according to the product. For the
items that can be displayed, refer to the online help.
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7.11 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Event] window.

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

i

Type State Condition Action
Ereakpoint Enable Address=0000108¢ (tutorial.cpps/d45) Ereak

' | Breakpoint r'{. CPU Event ,}". SwskemBus Event ‘.Pr

Figure7.17 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,
alows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.
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712 Referring to Symbols

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

Select [Label] from the [Symbol] submenu of the [View] menu of the High-performance Embedded
Workshop for CPU1. The [Label] window is displayed so that the user can refer to the addresses of

symbolsin modules.

BE |Address

|Hame

oooooooa
oooooolao
ooaoogoa
ooooog4a
ooooogec
oooaogTa
ooooliooa
ooooi1o03a
oooolioc
ooooil1za
oooolied
oooo11c4
oooolloc
oooo11ra0
00001Z 68
oooo1z9a0
oooo1z9a0
ooo013z28
000013&8
oooo013ca

amnmd AaSn

_RE3ET Vectors

_INT Vectors

_Poweroll Reset PC
_Manual Reset PC

_INT Illegal code
_Lurmmy

_sbrk

_main

_abort

__ INITSCT

__CALL INIT

__CALL_END

operator delete (void *)
operator new(unsigned lor
_rand

_free

_ free

_malloc

_ malloc

__ morecaor

[ [N i I EE R P —— R -t

Figure7.18 [Label] Window
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7.13  Viewing Memory

When the label name is specified, the user can view the memory contents that the label has been
registered in the [Memory] window. For example, to view the memory contents corresponding to
_main inword size:

e Seect [Memory ...] from the [CPU] submenu of the [View] menu in the High-performance
Embedded Workshop for CPUQ, enter _main inthe[Display Address] edit box, 00000000 in
the [Scroll Start Address] edit box, and FFFFFFFF in the [Scroll End Address] edit box.

[:Ii:E:FlLEI::.-' Address ﬂ E |
Display Address: I vI
Scroll Start Address: IUUUUDUUD j
Seroll End Address:  [FFFFFFFF =]

OF I Cancel |

Figure7.19 [Display Address] Dialog Box

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

p mmmE: 6 040 8 2 o dE £ oa a6 .32 [F

dddress | +0 41 +2 +3 +4 +5 +6 +7 8 #31 +4 +B +C +D +E +F | ASCII ”
00001038 | 2F CB 2F DB 2F EE 4F 22 JF CC E1 01 BO 13 85 00 /A./.00%...7...
0ono1o48 | 89 659 E4 00 D3 30 43 0B 00 09 EBD 03 02 BA DI 2F .Y...0C...m..i.f
Donoi10s8 | 22 13 42 EBA& EE 00 E1 O0OA 3E 13 83 13 D3 2 43 0B “.Bj....».....C.
00001068 | 00 08 B 03 02 BA D1 23 22 139 42 BA 45 11 83 00 ..e..j.)".BiE...
0oo0i078 | 65 BB BE F3 B2 E3 42 08 36 2C 26 B2 JE 01 E1 DA e[f.b.B.G,ER7...
00001088 | 3E 13 8B EB BE F3 B4 D3 D3 22 43 0B 00 09 BE F3 k...e.d..'C...e.
oonoio9s | 02 eA DCO1E 22 CB 42 BA B4 D3 DI IF 43 0B 00 0% .j..".Bid...C...
ponoioss | B2 F2 2D 22 B2 F3 BE 21 1D Bl BE F3 82 B2 1D 22 b.-"b.¥!l.af.Rb.”
Dooninea | 62 F3 BE 23 1D B3 B F3 66 24 1D B4 BE F3 52 65 b.vH.chb.¥i.df.Re
ooooioca | 10 5 BE F3 B2 BB 1D 2B BB F3 B2 B? 1D 27 BZ F3 LE.RF.Ef.Rz.'bh.

£ *

Figure7.20 [Memory] Window
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7.14  Watching Variables

Asthe user steps through a program, it is possible to watch that the values of variables used in the
user program are changed. For example, set awatch on the long-type array a declared at the
beginning of the program, by using the following procedure:

¢ Placethe cursor in the column to the left of where array a is displayed in the [Editor] window of
the High-performance Embedded Workshop for CPUO.

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

The following dialog box will be displayed.

Instant Watch

+-a {000OFFBGC }one[101)

Figure7.21 [Instant Watch] Dialog Box

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

1 B [long[10]) [Auto]

Watchl i Watchz p watch3 p watchd [

Figure7.22 [Watch] Window (Displaying the Array)
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The user can also add variables to the [Watch] window by specifying those name.

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

The following dialog box will be displayed. Enter variable p_sam.

add Watch

Yariable or expression: (0]

IIZI_SEI | Cancel |

Figure7.23 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show theinstance p_sam.

{ ODOOOFFEC } [long[10]) [Auto]

+ p_sam Ox000053d8 { Rr13 1} [zlass Zsmple*) [Auto]

Watchl j watchz  watch3 j watchd f

Figure7.24 [Watch] Window (Displaying the Variables)
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The user can click mark ‘+' at the left side of array a in the [Watch] window to watch all the
elements.

Type
{ ODOOOFFEBC } [long[10]) [Auto]

R [0o] H'OO0O3e5d { DODOFFEC + (long)
B [1] H'00003=25 { O0OCFFRCO } flondg)
R [z] H'O00O0Z8k7T { DODOFFC4 } {long)
B [3] H'00005529 { O0OCFRCE o flong)
R [4] H'O00O05%kk { 0DODOFFCC b (long)
B [5] H'00005635 { OOOCFFDO } o flondg)
R [6] H'OOOO7Y524 { DODOFFD4 + (long)
B [7] H'0000093e { OOOCFFDE } flondg)
R [a] H'OOOO1eR0 { DOODOFFDC } (long)
B [9] H'000041kZ { OOOCFFED } flondg)
P =Sam Ox000053d8 { R13 } [zlass Sesmple*) [Auto]

| 5

watchl [ Watch  watcha J, watcha ]

Figure7.25 [Watch] Window (Displaying Array Elements)
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7.15 Displaying Local Variables

The user can display local variablesin afunction using the [Locals] window. For example, we will
examine the local variablesin themain function, which declares four local variables: 2, 5, i, and
p_sam.

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

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

H%me |Value |Type |

g { OODOFFEBC 1} (long[10])
3 Mot svailable ...
S Not svailable ...
o p_ sam Ox000053d8 { BE... ([class Sam...

Figure7.26 [Locals] Window

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

¢ Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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7.16  Stepping Through a Program

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

Table7.1  Step Option

Menu Description

Command

Step In Executes each statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following the statement in the

program that called the function.

Step... Steps the specified times repeatedly at a specified rate.

7.16.1  Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first statement of the called
function.

e To step through the sort function, select [Step In] from the [Debug] menu in the High-
performance Embedded Workshop for CPUQ, or click the [Step In] button on the toolbar. Since
synchronized stepping has been enabled in the [ Synchronized debugging] dialog box (the [Step]
check box of [Synchronized debugging functions] under [All debugging synchronization] has
been selected), these operations will lead to synchronized stepping in.

]

Figure7.27 [Step In] Button
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12 (00002000 Sample: :Samplel)

13 (00002002 {

14 (00002016 =0=0;

15 (00002014 =1=0;

16 (o000201C =2=0;

17 (0000201E =3=0;

18 (00002020 =4=10;

19 (oo0o2op22 =h=0;

20 (onnnznza zh=0;

21 (00n00n2o2e =7=0;

22 (onon2on2e =0=0;

23 (onnnanga =A=0;

24 (00002030 i

25

26 00002034 ¢>¥Did Sample:isort{long #a)

27

i long t:

24 int 1. J. k, zap:

an

31 (000nEngs gap = 0

32 |0o00204c whilef zap > 0 3

33 (00n0n0n2o4n for{ k=0; k<gap; k++){

34 (00002046 for{ i=kt+gap; i<10; i=itgap 11
a5 (00nnn2ong2 for(i=i-gap; j»=k: i=i-zap){
J6(000nEnGd iflalilralitzap] il
a7 (onoo2ove t = alil:

38 (onon2nic alil = alitzarl:
39 (00n00nzoan alitzap] = t;
40 i

a1 elze

47 break;

43 !

44 !

45 1

45 |000020E0 gap = zap/?;

47 !

49 (onon2oca i

a1

Figure7.28 [Editor] Window (Step In)

e The highlighted line movesto the first statement of the sort function in the [Editor] window in
the High-performance Embedded Workshop for CPUO.
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7.16.2  Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next statement of the
calling statement in the main function.

To step out of the sort function, select [Step Out] from the [Debug] menu in the High-
performance Embedded Workshop for CPUO, or click the [ Step Out] button on the toolbar.

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

{

Figure7.29 [Step Out] Button

g R T LT T R R
I [ ][] fvinati vk [ = 1 ) o

Figure7.30 [High-performance Embedded Workshop] Window (Step Out)
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The data of variable a displayed in the [Watch] window is sorted in ascending order.

Stepping out on the CPU1 side might not be completed. Whether it is or is not depends on the
location in the source code when synchronization of High-performance Embedded Workshop for
CPUL1 is started. In such cases, complete stepping out by selecting the [STOP] button on the toolbar.

7.16.3  Executing [Step Over] Command

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

e Moveto the change function following the procedures described in section 7.16.1, Executing
[Step In] Command.

e To step through all statementsin the change function at asingle step, select [Step Over] from
the [Debug] menu of the High-performance Embedded Workshop for CPUOQ, or click the [Step
Over] button on the toolbar.

T

Figure7.31 [Step Over] Button
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Figure7.32 [High-performance Embedded Workshop] Window (Step Over)
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7.17  Forced Breaking of Program Executions
The High-performance Embedded Workshop can force a break in the execution of aprogram.

e Cancel dl breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu in
the High-performance Embedded Workshop for CPUO, or the [Go] button on the toolbar.

=l

Figure7.33 [Go] Button

e The program goesinto an endlessloop. To force abreak in execution, select [Halt] from the
[Debug] menu of the High-performance Embedded Workshop for CPUO, or click on the [STOP]
button on the toolbar. Since synchronized breaking has been selected (by the [All debuggers
synchronized] checkbox and the [Go] checkbox under [ Synchronization options]) in the High-
performance Embedded Workshop for CPUO, execution by CPUO will break at the same time as
execution by CPU1.

@

Figure7.34 [STOP] Button
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7.18 Break Function

The emulator has PC and hardware break functions. With the High-performance Embedded
Workshop, a PC breakpoint can be set using the [Breakpoint] sheet of the [Event] window, and a
hardware break condition can be set using the [Event condition] sheet.

An overview and setting of the break function are described below.

7.18.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 7.8, Setting a PC Breakpoint, are described below.

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

o Select the [Breakpoint] sheet.

5] F

Type State Condition Action

< >
Brea_kpuinl: ({| CPU Event )\ SysbernBus Event ({

Figure7.35 [Event] Window (Before PC Breakpoint Setting)
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e Click the [Event] window with the right-hand mouse button and select [Add...] from the popup
menu.

e Enter H'000010A8 inthe[Address] edit box.

Breakpoint

Addreszs ]

Address
Walue  |HOOODD10AS

f* Mormal

(" Phy=zical =pace

" “irtual zpace

ol | Cancel

Figure 7.36 [Breakpoint] Dialog Box

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

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

2

Type State Condition Action
Ereakpoint Enskhle Addres==000010A8 (tutorial.cpp/48) Ereak

Brea_kpuinl: ({| CPU Event )\ SysbernBus Event ({

Figure7.37 [Event] Window (PC Breakpoint Setting)

Note: Theitemsthat can be displayed in thiswindow differ according to the product. For the
items that can be displayed, refer to the online help.

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Set the program counter and stack pointer values (CPUO: PC = H’ 00000800, R15 = H’ 00010000
and CPU1: PC = H’00100800, R15 = H’00110000) that were set in section 6.8, Setting
Registers, in the [Register] window of the High-performance Embedded Workshops for CPUO
or CPU1. Click the [Go] button in the High-performance Embedded Workshops for either
CPUO or CPUL.

o |f program execution isfailed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

27
28 (00001028
29
30
21
32
33
34
35
26 (00001042
37 00001044
38 00001050
23 00001064
40 |00001074
41 (00001078
42
43 (00001074
44
45 |0000108C
46 (00001098
47
48 (00001042
43 |000010AC
50 |000010B2
51 |000010B2
52 |000010BE
53 |000010C4
54 |000010CA
55 00001000
BE 00001008
57 |000010DC
58 |000010E2
59
B0 (00001108

woid main{vaid)

{

long a[10]:

long |

int i;

clazz Sample *®p_sam:

while (134
p_sam= new samnple;
for i=0: i<10: i++ 3
i = rand();:
ife) < 039

I = -1;
alil = i:

p_sam-rsortial;
p_zam-rchanzelal;

p_zsam->=0=a[0];
p_zam-ss1=al1];
p_zam-rs?=a[2]:
p_zam-r=s3=a[3];
p_zam-rsd=a[4];
p_sam-»sh=alh]:
p_zam-rsb=a[B];
p_zam-rs¥=a[7];
p_sam->s8=a[8];
p_zam-»s3=a[9];
delete p_szam;}

}

Figure 7.38 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

Ite_m Status

Connected to: 3H-4A (2 cores) E10A-USE S¥STEM [ CPU 3H-4& ) (Renesas E-Series U3E Driwver)
CEU SHxxxx CPUH0

Run status Ready

Cauze of last break BREAK POINT

Run time count 0000h000min000=s07 Sts

Emulation mode Normal

Endian Big
uD Disable

Memary A Platform ."{. Events f

Figure 7.39 Displayed Contents of the [Status] Window (PC Break)

Note: Theitemsthat can be displayed in thiswindow differ according to the product. For the
items that can be displayed, refer to the online help.

719 HardwareBreak Function

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

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

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel al PC
breakpoints that have been set.

e TosetaChl (IA_OA), click the [CPU Event] tab.

Up to ten event points can be independently set as event conditions for the hardware break
conditions on each CPU. In this example, set the hardware break condition for Chl (IA_OA).

Note: The number of hardware break conditions differs according to the product. For the number
that can be specified for each product, refer to the online help.
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e Selectalineof Chl (IA_OA) inthe [Event] window. When highlighted, double-click thisline.

(FICOND - tubaraLCFL - Nh-parbos mance | mbedded Werkthin - Huturisleppl

DEd o L R I
& 0 % | [Dsog B30 SR =] |[Femon 108 S5 TIN =] A
AF NI "RENE MEIiREDPRAS .
A = ST
o | | [l &) | Valus -
& Mo e Sorce A E G Sowes D00B0024
00000000
n 0O00000K
0o0az0CE
0000PFS0
0oOaPrS
00000014
00060000
TN 00000000
! 00000000
bopInIC 00000000
e rrrr
of Ackdress | ASI0 | Bhus Saate | Action | 5324
At 000K
P i Jcete [Coedition It ",
o 00000
) r poooa
|rosToDd boooo
BARIBGE
LT TS hoooo
[ 0000
T | L 110an
TS el wbeedtoata) & - —
= isable Wone ""0.0
B |BIOBIIED | Fuakle oeneral ensble subroutine enable sxTrace i pooa
& 3 _ pooco
=t A ! ho0cs
B2_WANE 00040001
FI_BANE 00001150
| [[ P4 eams ooooooro
i = [} rs_nams oocaooco
2 o] f ST - BE_BANE D0ODOOID
| A | ) .
SESEA | 2] Fa
TR DR M S@
| M | value | Type | seepe
., | caooTEDe | {1ang(30]} [hata)
® (o] WOOONSEES | DOOOPFRS | |lang)
n W'DOO0SIds | DODOPPED | {long)
n 2] BUOO004d1d | DOOOPFEA | |Leng)
LIE WDOOD4ZIE | DODOPFCE | (lang)
n 4] W'D000Jead | DOOOFFCC | {long)
® (5] W'DO00ZESe | DODOPFSO | (lang)
n [ WOGOOITON | COOOFFDS | {lang)
n 7 H'DO00Z04n | DODOPFIE | {lang)
n ) WUOCO00dan [ DOOOFFDS | {long)
® 3] H'DO0D000O | DODOPFED | {leng)
[T D watcha [ | Wt |, wwics |
I I C1 1 Dvta desaion Heazrare E ] 3 UM

Figure 7.40 [High-performance Embedded Workshop] Window ([Ch1 (IA_OA])

e The[Chl (IA_OA)] dialog box is displayed.
e Clear the [Don't care] check box in the [Address] page.

o Sdlect the [Prefetch address break before executing] radio button and enter H' 0000108c¢ asthe
value in the [Address] edit box.
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GPLU Event 1

Address | ASID | Action |
fddress

" Data address

f» Prefetch address break before executing
" Prefetch addreszs break after executing

Bddrezs |H'IIIEIEIIZI'I 0ac
f* Mon uzer mask (" Uszer mask

Mazk |

OF | Cancel | I

Figure7.41 [Address] Page ((CPU Event 1] Dialog Box)

Note: Theitemsthat can be set in this dialog box differ according to the product. For detailson
the settings for each product, refer to the online help.
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Click the [OK] button.

Thefirst point display in the State line changes from Disable to Enable.

The first point display in the Condition line changes from None to Address =
H’0000108C (tutorial.cpp/45).

Thefirst point display in the Action line displaysas Break) .

Set the program counter and stack pointer values (CPUO: PC = H’ 00000800, R15 = H'00010000
and CPU1: PC = H'00100800, R15 = H'00110000) that were set in section 7.9, Setting
Registers, in the [Register] window of the High-performance Embedded Workshops for CPUO
and CPUL. Click on the [Go] button of the High-performance Embedded Workshop for either
CPUO or CPU1.

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

If program execution isfailed, reset the device and execute again the procedures above.

The program runs and then stops at the condition specified as Break Condition 1.
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28 (00001034
29
a0
R long a[10]:
a2 long j;
33 int is:

woid main(vaoid)

34 clazs Sample ®p_sam;

35
36 |0000104:
37 (00001044
38 (00001060

while €131
p_sam= new Sample;
far{ i=0; i<10;:
39 (0ooo1ng4 i = rand();
40 (00001074 ifli <03
41 (000010748 I = -i;
42
43 (00001074
44
45 (00001080 | 4| o>
48 (00001046
47
48 (00001043
43 (000010AC
B0 (000010B2
B1 (000010B3
B2 (000010BE
B3 (000010Ca
B4 (000010CA
B (00001000
BE (00001006

alil = i;:

F_sam-rsortial;

p_sam-»z0=a[0];
p_sam-r=z1=all1];
p_zam-rs?=a[2]:
p_sam-rz3=a[3];
F_zam-rsd4=a[4];
p_zam-rsh=a[h]:
p_zam-rzh=a[B];
p_zam-rs7=al[7];
F_sam-»sB=a[8]:
67 |000010DC p_sam-»z3=a[d];
b3 |0non10E2 delete p_szam;

hi h

GO (00001108 1

itt 11

p_sam-rchangelal;

Figure7.42 [Editor] Window at Execution Stop ([Ch1 (IA_OA)])
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The [Status] window displays the following contents.

el Skt

Connected to: SH-44 (2 cores) E10A-U3E SY3ITEM [ CPU SH-4A ) (Renesas E-Series USE Driver)
CEU SHxxxx CPUH0

Fun status Ready

Cause of last break CPU EVENT 1

Run time count 0000h000min000=12 S5ms

Erulation mode Normal

Endian Big

ATD Disable

£

|53

| ] b P'\ Mernary }‘_Platform ."{\ Events f

Figure7.43 Displayed Contents of the [Status] Window ([Chl (IA_OA])

Note: Theitemsthat can be displayed in this window differ according to the product. For the
itemsthat can be displayed, refer to the online help.
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7.20 TraceFunctions

The emulator has three branch-instruction trace functions.
Trace function can acquired the event shown in below.

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

(b) Memory access information within the specified range
Memory accessin the specified range can be acquired by trace.
Two memory ranges can be specified for channels Ch5(OA) or Ch6(OA). Theread, write, or
read/write cycle can be selected as the bus cycle for trace acquisition.
Thisfunction is called the window trace function.

(c) Softwaretrace
When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace. Describe the Trace(x) function (x is a variable name) to
be compiled and linked beforehand. For details, refer to the SHC/C++ compiler manual.

When the load module is loaded on the emulator and avalid software trace function is
executed, the PC value that has executed the Trace(x) function, the variable for x, and the
source lines are displayed.

7.20.1 Internal Trace Function

Thisfunction is achieved by using the MPU’ sinternal trace buffer.

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

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

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

R20UT0363EJ0500 Rev. 5.00 Page 250 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 7 Tutorial [SH-4A]

7.20.2 AUD Trace Function

Thisisthe large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. When an event for which trace information isto be acquired occurs, trace information
is output through the AUD pinsin realtime. When each pair of a branch source and branch
destination instruction is treated as a unit, the maximum number of events for which trace
information can be acquired is 1,048,544. The number displayed in agiven trace window isa
maximum of 65,535.

(1) Trace acquisition mode
The AUD trace function has the following modes to acquire atrace.
Table 7.2 shows the AUD trace acquisition mode that can be set in each trace function.

Table7.2 AUD Trace Acquisition Mode

Type Mode Description
Continuous Realtime trace When the trace information is being generated intensely that
trace occurs 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 When trace information is being generated so intensely that

trace 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 Trace continue This function overwrites the latest trace information to store the
full oldest trace information.
Trace stop After the trace buffer becomes full, the trace information is no

longer acquired. The user program is continuously executed.
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(2) Trace display contents
When the program breaks, the following trace results are displayed in the [Trace] window.

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

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

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

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

Bus: Displays which bus was accessed.

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

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

PPC: Output from a performance counter

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

The Type, BUS, R/W, Address, and Data columns have different meanings according to the type of
AUD trace that has been selected.
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Table 7.3 [Trace Window] Display Contents

Trace Type Type Column BUS Column R/W Column Address Column  Data Column
Branch BRANCH™ No display No display Branch source No display
trace address™
DESTINATION  No display No display Branch destination  No display
address
Memory- MEMORY Bus through Read/write Memory access Memory
range which access address access data™
access is proceeding
trace
Software S_TRACE No display No display Trace(x) function Variable x
trace execution address  data
System bus MEMORY No display Read/write Memory access Memory
trace address access data
(write only)™
Data lost? LOST No display No display No display No display
CPU wait CPU-WAIT No display No display No display No display
generation”
Notes: 1. Not displayed when the PPC option is in use.
2. According to the device being debugged, there may be no output for the [Lost] or [CPU-
WAIT] type. In such a case, it is not possible to clarify whether the trace data was not
output in time or the CPU generated a wait state for the output trace data.
7.20.3 Memory Output Trace Function

Thisfunction is used to write the trace result to the specified memory range.

The following is the procedure for setting the memory output trace function.

(1) Setting the trace acquisition mode

o Display the[Trace] window.

e Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Acquisition] dialog box.

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

Trace Mode

Trace tvpe

Trace Mode 1
f* Bealtime trace

Trace Mode 2
f* Trace continue

(" Mon realtime frace

(" Trace gtop

ALD Mode

[+ i
AUD Trace Memaory Size
ol

ALD trace display range

(" 8UD trace  Ihternal trace O Uzer Memory trace

Ilzer me mory area

Start Address |H'2000

End Addres=  |H3FFF

Trace Extend Mode
[ Trace data with PPG

G

Cancel

Figure7.44 [Trace mode] Page

R20UT0363EJ0500 Rev. 5.00

Aug 10, 2012 RENESAS

Page 254 of 296




SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Section 7 Tutorial [SH-4A]

The following table shows the options.

Trace Acquisition Mode

Type Mode Description
Continuous Realtime trace When trace information is being generated so intensely that
trace occurs 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 intensely that
the output from the memory is incapable of keeping up, the
CPU stops operations until the trace information is output.
The user program is not executed in realtime.

Trace buffer Trace continue This function always overwrites the oldest trace information
full to acquire the latest trace information.
Trace stop When the trace buffer becomes full, the trace information is
no longer acquired. The user program is continuously
executed.

Note: Theitemsthat can be set in this window differ according to the product. For details on the
settings for each product, refer to the online help.

(2) Displaying the trace result
e Set the addresses that where the range of memory for the output of results of tracing starts and
endsin the [Start Address] and [End Address] edit boxes of [User Memory area], respectively.

e Enter the addresses depending on your environment. Do not specify the range that the program
has been downloaded to, as the memory contents are overwritten by the trace output result.

¢ Run the program as shown in the example in section 7.18.1, PC Break Function. Thetrace
results are displayed in the [ Trace] window after program execution is compl eted.

The following is an example of the trace display.
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Trace Window ]
% ] | FO B

PTR IP Master | Type BranchType | Bus R/W | Address Data | PPC3 | PPC4 | Instruction Source b
-000Z60 CPU#L DESTINATION 001020F4 MOV R15,R4

-000250 -D'0000129 CPUFD  BRANCH GENERAL 00002108 BF @H'20F4:8

-no0zse ¢PU0  DESTINATION 000020F4 g R1S, R4 ali] = twp[d -
-000257 -D'000012Z8 CPUFL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z23e CPU#L DESTINATION 001020F4 MOV R13,PR4

-000255 -D'0000127 CPUAD  BRANCE GENERAL 00002108 BF @H'Z074:8

-000254 cPUKD  DESTINATION 00002084 MOV R1S, R4 ali] = tmp[d -
-000253 -D'00001Z6 CPUFL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z2352 CPUEL DESTINATION 001020F4 MOV R15,R4

-000251 -D'000012Z5 CPUAD  BRANCH GENERAL 00002108 BF @H'Z074:8

-000250 CPUF0  DESTINATION 000020F4 | ed R15, R4 ali] = tmp[d -
-000249 -D'0000124 CPUL  BRANCE GENERAL 00102108 BF @H'1020F4:8

-000z48 CPU#1 DESTINATION 001020F4 MoV R15,R4

-000247 -D'0000123 CPUED  BRANCH GENERAL 00002 108 BF @H'Z0F4:8

-000246 CPU0  DESTINATION 00002074 Tevd R1S, R4 ali] = tup[9 -
-000245 -p'0000122 CPUEL  BRANCH GENERAL 00102108 BF @H'1020F4:8

-000z244 CPU#L DESTINATION 001020F4 MOV R15,R4

-000243 -p'0000121 cPUED  BRANCH SUBROUTINE 00002112 RIS )

-000242 ¢PUF0  DESTINATION 00001048 MOV.L @R15,R2 p_sa>s0=al0];4
< >

Figure7.45 [Trace] Window (Example)

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

(1) Searchesfor the specified data.

(2) Extracts the specified data.

(3) Filters and displays again the specified data.

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

For the usage of those functions, refer to section 5.7, Viewing the Trace Information.

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

In some devices to be debugged, trace settings can be changed during user program execution. For
details on the specifications of each product, refer to the online help.]
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721 MMU Support
This function can be used when the supported MPU 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 VP_MAPtrandation function

The MPU, which has an MMU, trandates internal addresses (virtual addresses) to actual memory
addresses (physical addresses). Address trandation is performed according to the address
trandation table (trandation look-aside buffer: TLB) inthe MPU. The MMU operates during
command input wait state as well as during user program execution. When a command for memory
access is executed while the MMU address trandlation function is enabled, the address trand ated by
the MMU isaccessed. |If the specified addressis not within the TLB, a TLB miss occurs, and the
TLB must be updated by the user program.

The emulator has address trandlation functions according to the VP_MAP tables. The VP_MAP
tables are the address trandlation tables for the emulator created with the VPMAP_SET command.

The following shows an example of how to use the VP_MAP tables.
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Example:

1. Create VP_MAPtablesfor trandating virtual addresses H'10000 to H'10fff to physical
addresses H'4000000 to H'4000fff and virtual addresses H'11000 to H'11fff to physical
addresses H'0 to H'fff.

>vs 10000 10fff 4000000 (RET)
>vs 11000 11fff 0 (RET)

>vd (RET)

<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 00010fff 04000000
00011000 00011fff 00000000
DISABLE

2. Then, enablethe VP_MAP tables. (When the tables are disabled, addresses are not

trangdlated.)
>ve enabl e (RET)
>vd (RET)
<VADDR TOP> <VADDR END> <PADDR TOP>
00010000 00010f f f 04000000
00011000 00011fff 00000000
ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 7.46.

\\ H'O
H'10000 7 HEFF
H'10FFF /
H'11000 \\\
H'11FFF

H'12000 H'12000
H'12FFF /7 H'12FFF
A A
/ / / / H'4000000
H'4000FFF
Virtual address Physical address

Figure7.46 Address Trandation accordingto VP_MAP Tables
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How to trandate addresses depends on the settings of the radio buttons of the [Memory area] group
in the [Configuration] dialog box. The following shows how to trandate addresses in each setting
State.

e Whenthe Nor mal radio button is selected:
The VP_MAP table has a priority over the TLB. When the VP_MAP table is enabled and the
specified address is within the VP_MAP table settings, the emulator trandates the address
according to the VP_MAP table. If the specified addressis outside the VP_MAP table settings
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emul ator
translates the address according to the MMU state.

e Whenthe Physi cal radio button is selected:
The address is not trand ated.

e WhentheVirtual radiobuttonis selected:
The address is trandlated according to the TLB. If the specified addressis outside the TLB table
settings, a TLB error will occur.
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Table7.4 Address Transation Tables

VP_MAP MMU
Within/
Radio Enabled/ Outside Enabled/ Within/Outside Table Used for
Button* Disabled the Range Disabled the TLB Range Translation
Normal Enabled Within the Enabled Within the range Translated according to
range the VP_MAP table
Outside the range Translated according to
the VP_MAP table
Disabled  Within/outside the Translated according to
range the VP_MAP table
Outside the  Enabled Within the range Translated according to
range the TLB table
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Disabled  Within/ Enabled Within the range Translated according to
outside the the TLB table
range
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Virtual Enabled/  Within/ Enabled Within the range Translated according to
disabled outside the the TLB table
range
Outside the range TLB error
Disabled  Within the range Translated according to
the TLB table
Outside the range TLB error
Physical Enabled/  Within/ Enabled/  Within/outside the Not translated
disabled outside the  disabled range
range
Note: Specified by the [Memory area] group box in the [Configuration] dialog box.
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7.22  Stack Trace Function

The emulator uses the information on the stack to display the names of functionsin the sequence of
callsthat led to the function to which the program counter is currently pointing.

Note: Thisfunction can be used only when the load module that has the Elf/Dwarf2-type
debugging information is loaded. Such load modules are supported in SHC/C++ compiler

(including OEM and bundle products) V6.0 or later.

Double-click the [Event] column in the sort function in the High-performance Embedded

Workshop for CPUO and set an Event point.

26
27
28
29
a0
a1
32
a3
a4
a5
36
a7
a8
a9
40
41
42
43
44
45
46
47
48
49
50
51

oot1ozn2c

00102034
oo102084
oo1nz2n44
O010204E
00102056
00102060

oo102074
ootozoza

00102086
00102094
oo10209E

vaid Sample::sart(long #%a)

long t;
int i, J. k, zap:

gap = b;
whilel gap » 0 34
for( k=03 k<gap; k++3{
for{ izk+tzap: <107 i=itgap J{
for{i=i-zap; j»=k; j=j-zap){
iflalilralitzgapldf

t = alil;
alil = alitgapl:
ali+tzgap] = t;

elze
break:

!
gap = gzap/i;
'

void Sample::chanzellonz #a)

Figure7.47 [Editor] Window (Hardware Break Setting)
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e Set the same program counter and stack pointer values (CPUO: PC = H' 00000800 and R15 =
H’ 00010000, CPU1: PC = H' 00100800 and R15 = H’00110000) as were set in section 7.9,
Setting Registers (again, use the [Register] windows in the High-performance Embedded
Workshops for CPUO and CPU1). After that, click on the [Go] buttons in the High-performance
Embedded Workshops for CPUO and CPU1.

o |f 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.

otack Trace

Eind | Name Value

QO00zZ05A
Qooo109es
PowerON Reset PC() aoooog3s
PowerON Reset PC() aoooog3a

Sample::sort(long *) {
§
i
i
PowerON Reset PC() { 000ooaas
i
i
i
i

main()

PowerCN_Reset PCI) aoooo0g3s
PowerCN Reset PCI) aoooog3a
PowerCN Reset PCI) ooooog3a
PowerCN Reset PCI) ooooog3a

F
F
F
F
F
F
F
F
F

Figure7.48 [Stack Trace] Window

Figure 7.48 shows that the position of the program counter is currently at the selected line of the
sort () function, and that the sort () functioniscalled from themain () function.

To remove the hardware break, double-click the [Event] column in the sort function again.

Note: For details on this function, refer to the online help.
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7.23  Performance Measurement Function
The emulator has performance measurement functions.

¢ Performance measurement function

This function applies a counter in the MPU to measure the number of times various events have
occurred and cycle count. A start and end condition for counting can be set.

Various items that can be measured differ according to the supported MPU.

7.23.1 Per for mance M easur ement Function

The following is an example of the use of a counter in the MPU to measure the number of times
various events have occurred and cycle count.

(1) Setting method

Select [Performance Analysis] from the [ Performance] submenu of the [View] menu of the High-
performance Embedded Workshop for CPUO.

When the [ Select Performance Analysis Type] dialog box will open, click the [OK] button.

oelect Ferformance Analysis Type

Ferformance 8nalvziz: Performance Analvziz

Figure7.49 [Select Performance Analysis Type] Dialog Box
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e The [Performance Analysis] window will be displayed.

o Place the mouse cursor anywhere within this window, click the right-hand mouse button, and
then select [ Set] from the popup menu. The [Performance Analysis] dialog box will open. The
eventsto be measured and measuring conditions can be set in this dialog box.

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

After the conditions have been set, clicking the [OK] button and executing the user program will
display the result of measurement in the [Performance Analysis| window.

Performance Analysis

- I:
Channel Condition Result
Chl (CPUH0) . DIZAELE - oooooooo
Chi (CPUH0) . DIZAELE - oooooooo
Chi (CPUH0) . DISAELE - oooooooo
Chd (CPUH0) . DISAELE - oaoooooo

Figure7.50 [Performance Analysis] Window

Note: Theitemsthat can be displayed in thiswindow differ according to the product. For details
on the settings for each product, refer to the online help.
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7.24  Download Function to the Flash Memory Area

The emulator enables downloading to the external flash memory area. This function requires a
program for programming the flash memory (hereinafter referred to as a write modul€), a program
for erasing the flash memory (hereinafter referred to as an erase module), and the RAM areafor
downloading and executing these modules.

Notes: 1. Thewrite and erase modules must be prepared by the user.
2. Thisfunction is not avail able depending on the MCU. For such an MCU, the [Loading
flash memory] page shown in figure 7.51 will not be displayed.

o Interface with write and erase modules and emulator firmware

The write and erase modules must be branched from the emulator firmware. To branch from the

emulator firmware to the write and erase modules, or to return from the write and erase module

to the emulator firmware, the following conditions must be observed:

— Describe all the write and erase modules with the assembly language.

— Save and return all the general register values and control register values before and after
calling the write or erase module.

— Return the write or erase module to the calling source after processing.

— The write and erase module must be a Motorola-typefile.
The module interface must be as follows to pass correctly the information that is required for
flash memory accessing.
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Table7.5 Modulelnterface

Module Name

Argument

Return Value

Write module

R4(L): Write address

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

R6(L): Write data

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

Erase module

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

None

Note: The (L) means the longword size.

Note:  Write module: The write data for the access size is set to the R6 register. When the access
sizeisword or byte, 0 is set to the upper bits of the R6 register.
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¢ Flash memory download method
For downloading to the flash memory, set the items on the [Loading flash memory] page in the
[Configuration] dialog box, which is opened from [System...], then [Emulator] from the [Setup]
menu.

Confieuration

General | Gommon Setting  Loading flazh memory

Loading flash memary " Dizable i Enal:ule

Erazing flazh memaory f+ Dizahle i Enable

File name | Browmze...

Buz width of flash memary |32—I:|it huz width ﬂ

Flazh memory erazing time | minute
Entry point

All erazing module address |

Writing module address ||_|'|:|

frocess gize |'| - |

(0] 4 | Cancel |

Figure7.51 [Loading flash memory] Page
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Table 7.6 shows the options for the [Loading flash memory] page.

Table 7.6 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

Sets Enable for flash memory downloading.

When Enable is selected, and [File load] is selected from the [File]
menu for downloading, the write module is always called.

Enable: Download to the flash memory

Disable: Not download to the flash memory

[Erasing flash memory]
radio button

Sets Enable for erasing before the flash memory is programmed.

When Enable is selected, the erase module is called before calling the
write module.

Enable: Erase the flash memory

Disable: Not erase the flash memory

[File name] edit box

Sets the file name of the S-type load module including the write and
erase modules. The file that has been set is loaded to the RAM area
before loading to the flash memory.

A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

Sets the TIMEOUT value for erasing the flash memory. Set a larger
value if erasing requires much time; the default time is three minutes.
The radix for the input value is decimal. It becomes hexadecimal by
adding H'.

[Entry point] group box

Sets the calling destination address or access size of the write and
erase modules.

[All erasing module address] edit box: Inputs the calling destination
address of the erase module.

[Writing module address] edit box: Inputs the calling destination
address of the write module.

[Access size] combo box: Selects the access size of the RAM area
where the write/erase module is loaded.

Note: Although the values that can be set are D'1 to D'65535, the TIMEOUT period may be
extended according to the set value. Therefore, it is recommended to input the minimum
value by considering the erasing time of the flash memory in use.
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¢ Noteson using the flash memory download function
The following are notes on downloading to the flash memory.

— When the flash memory download is enabled, downloading to areas other than the flash
memory areais disabled.

— Downloading is only enabled to the flash memory area. Perform memory write or PC break
only to the RAM area.

— When the flash memory eraseis enabled, the [ Stop] button cannot stop erasing.
— The areafor the write and erase modules must be set in an MM U-disabled space.

e Anexample of downloading to the flash memory

The following is an example of downloading to the flash memory manufactured by Intel
Corporation (type number: G28F640J5-150). A sampleis provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring to
this sample.

Table 7.7 Board Specifications

Iltem Contents

SDRAM address H'0C000000 to H'OFFFFFFF
Flash memory address H'00000000 to H'01FFFFFF
Bus width of flash memory 32 bits

Operating Endian Big endian

environment
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SHxxxx

Flash memory
(32 Mbytes)
A0-A22 [ FIA bus buffer A2-A24
CEOQ [ FPGA cso
CE1,2 —— GND Cs2
OF [~ FIA bus buffer RD
WE = WEO
0-7 o
Do-D7 FD bus buffer » DO-D31
D8-D15[—
YA —
D8-D15|—
DO-D7 4—.16'23
D8-D15 |[—
D0-D7 |23t
D8-D15—

Figure7.52 Flash Memory Wiring

Table 7.8 Sample Program Specifications

Iltem

Contents

RAM area to be used

H'0C001000 to H'0C0015BF

Write module start address

H'0C001100

Erase module start address

H'0C001000

e Sincethe SDRAM is used, the bus controller must be set.
e Set the options on the [Loading flash memory] page in the [Configuration] dialog box as

follows:
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Confieuration

General | Gommon Setting  Loading flazh memory

Loading flash memory i~ Dizable i* Enable
Erazing flazh memaory (" Dizahle i+ Enable
Eile name |C¥Program Files¥Renesas¥Hey  Browse.
Bus width of flash memary |32—I:|it huz width ﬂ
Flash memaory erasing time o' minute
Entry point
All erasing module address ||.|'|:|.:|:||:|-| ooo
Whiting module address [H'0c001100
frocess gize |'| ﬂ

(0] 4 | Cancel |

Figure 7.53 [Loading flash memory] Page

Notes: 1. When the data has already been written in the flash memory, be sure to select [Enabl €]
for [Erasing flash memory]. If [Disable] is selected, a verify error occurs.

2. When [Erasing flash memory] is selected, it takes about one minute to erase the flash
memory (in this example).

e Sdlect the object for downloading to the flash memory area.
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Section 8 Maintenance and Guarantee

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

8.1 User Registration

When you purchase our product, be sure to register as a user. For user registration, refer to the
section of ‘User Registration’ (p. iii) of this user's manual.

8.2 Maintenance

(1) If dust or dirt collects on any equipment of this product, wipe the board dry with a soft cloth.
Do not use thinner or other solvents because these chemicals can cause the equipment's surface
coating to separate.

(2) When you do not use this product for along period, for safety purposes, disconnect the power
cable from the power supply.

8.3 Guarantee

If your product becomes faulty within one year after its purchase while being used under good
conditions by observing ‘IMPORTANT INFORMATION’ described in this user's manual, we will
repair or replace your faulty product free of charge. Note, however, that if your product'sfault is
raised by any one of the following causes, we will repair it or replace it with new one with extra-
charge:

e Misuse, abuse, or use under extraordinary conditions

e Unauthorized repair, remodeling, maintenance, and so on
¢ Inadeguate user's system or misuse of it

o Fires, earthquakes, and other unexpected disasters

In the above cases, contact your local distributor. If your product is being leased, consult the
|leasing company or the owner.
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8.4 Repair Provisions

(1) Repair with Extra-Charge
The products elapsed more than one year after purchase can be repaired with extra-charge.

(2) Replacement with Extra-Charge

If your product's fault fallsin any of the following categories, the fault will be corrected by
replacing the entire product instead of repair, or you will be advised to purchase new one,
depending on the severity of the fault.

o Faulty or broken mechanical parts

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

e Faw or cracksin plastic parts

e [Faultsor breakage caused by improper use or unauthorized repair or modification

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

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

e Unlocatable or unidentified faults

(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.

(4) Transportation Fees at Sending Y our Product for Repair
Send your product to us for repair at your expense.
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8.5 How to Make a Request for Repair
If your product is found faulty, follow the procedure below to send your product for repair.

Fill in the Repair Request Sheet included with this product, then send it along with this product for
repair to your local distributor. Make sure that information in the Repair Request Sheet is written
in as much detail as possible to facilitate repair.

A CAUTION

Note on Transporting the Product:

When sending your product for repair, use the packing
box and cushion material supplied with this product when
delivered to you and specify handling caution for it to be
handled as precision equipment. If packing of your product is
not complete, it may be damaged during transportation. When
you pack your product in a bag, make sure to use conductive
polyvinyl supplied with this product (usually a blue bag).
When you use other bags, they may cause a trouble on your
product because of static electricity.
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1

Appendix A Troubleshooting

| have a text file open in the editor but syntactic color-coding is not being displayed.

Ensure that you have named the file (i.e. saved it) and that the “ Syntax coloring” check box is
set on the “Editor” tab of the “Options’ dialog box, which islaunched via [Setup ->
Options...]. The High-performance Embedded Workshop looks up the filename extension to
determine the group to which the file belongs and decides whether or not coloring should be
applied to thefile. To view the currently defined filename extensions and file groups, select
[Project -> File Extensions...] to launch the “File Extensions’ dialog box. To view the
coloring information, select [Setup -> Format] to display the “ Color” tab of the “Format”
dialog box.

| want to change the settings of a tool but the [Tools->Administration...] menu option is not
selectable.

[Tools->Administration...] is not selectable while aworkspace is open. To open the “ Tool
Administration” dialog box, close the current workspace.

| opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. | changed the settings of the workspace and saved it. My
colleague saved the workspace after me. | opened the workspace again and found that the
settings of the workspace differed from those | had made.

The last settings to be saved are effective. While a workspace is open in the High-performance
Embedded Workshop, updating of the workspace is within the memory. The settings are not
saved in afile unless the user intentionally saves the workspace.

In addition to above, refer to FAQs on the emulator and High-performance Embedded Workshop
on the Renesas web site (www.renesas.com).

R20UTO363EJ0500 Rev. 5.00 Page 277 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Appendix A Troubleshooting

R20UTO363EJ0500 Rev. 5.00 Page 278 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Appendix B Menus

Appendix B Menus

Table B.1 shows GUI menus.

TableB.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]
;
| window.
TCL toolkit Shift + @ Opens the [Console] window.
Ctrl + L ‘*3’|
Workspace Alt + K IE Opens the [Workspace]
| window.
Output Alt+U I:E Opens the [Output] window.
Difference Opens the [Difference]
window.
CPU Registers Ctrl +R . Opens the [Register]
;
| window.
Memory... Ctrl + M Opens the [Memory] window.
L
10 Ctrl +1 Opens the [10] window.
Status Ctrl+ U I:E Opens the [Status] window.
Cache Shift + El Opens the [Cache] window.
Ctrl+C
TLB Shift + ﬁ Opens the [TLB] window.
Ctrl + X
Sym-  Labels Shift + - Opens the [Labels] window.
bol Ctrl + A |
Watch Ctrl + W I:@ Opens the [Watch] window.
Locals Shift + I:@ Opens the [Locals] window.
Ctrl + W |
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TableB.1 GUI Menus(cont)

Menu Option

Toolbar

Shortcut  Button

Remarks

View Code
(cont)

Eventpoints

Ctrl + E

Opens the [Event] window.

Trace

Ctrl+ T

Opens the [Trace] window.

Stack Trace

Ctrl + K

Opens the [Stack Trace]
window.

Gra- Image...
phic

Shift +
Ctrl + G

Opens the [Image] window.

Waveform...

Shift +
Ctrl+V

Opens the [Waveform]
window.

Per- Performance
form-  Analysis
ance

Shift +
Ctrl+ P

el T E= T T

Opens the [Performance
Analysis] window.

Setup Radix Hexadecimal

=

Uses a hexadecimal for
displaying a radix in which the
numerical values will be
displayed and entered by
default.

Decimal

—_
i

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

H

Uses a binary for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Emu-  System...
lator

£

Opens the [Configuration]
dialog box allowing the user to
modify the debugging platform
settings.
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TableB.1

Menu

GUI Menus (cont)

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

Ell=

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

=i

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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TableB.1 GUI Menus(cont)

Toolbar
Menu Option Shortcut  Button Remarks
Debug Step  Auto Steps only one source line
(cont) Mode when 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 7] 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.

R20UTO363EJ0500 Rev. 5.00 Page 283 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers ~ Appendix C Command-Line Functions

R20UTO363EJ0500 Rev. 5.00 Page 284 of 296
Aug 10, 2012 RENESAS



SuperH™ Family E10A-USB Emulator for Multi-core Microcomputers Appendix D Notes

Appendix D Notes

1. Note on Moving Source File Position after Creating Load Module
When the source file is moved after creating the load module, the [Open] dialog box may be
displayed to specify the source file during the debugging of the created load module. Select
the corresponding source file and click the [Open] button.

2. Source-Level Execution
— Sourcefile
Do not display source files that do not correspond to the load module in the program
window. For afile having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.

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

3. Operation During Accessing Files
Do not perform other operations during downloading the load module, operating [Verify
Memory] or [Save Memory] in the [Memory] window, or saving in the [ Trace] window
because thiswill not allow correct file accessing to be performed.

4. Watch
— Local variables at optimization

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

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

Example: The variable nameis asc.

asc = ? - target error 2010 (XxxX)
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— Variable name specification
When a name other than a variable name, such as a symbol name or function name, is

specified, no data is displayed.
Example: The function name is main.
main =

5. Line Assembly
— Input radix
Regardless of the Radix setting, the default for line assembly input is decimal. Specify H’
or Ox astheradix for a hexadecimal input.

6. Command Line Interface
— Batch file
To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the sleep time length which differs according to the operating

environment.
Example: To display “Not currently available” during memory_fill
execution:
sleep d’ 3000

memory_fill O ffff O

— File specification by commands

The current directory may be altered by file specificationsin commands. Itis
recommended to use absolute paths are recommended to be used to specify thefilesin a

command file so that the current directory alteration is not affected.

Example: FILE_LOAD C:\Hew3\Tools\Renesas\DebugComp\Platform
\E10A-USBM\Tutorial\Tutorial\Debug_SHxxxx_E10A-USBM _

SY STEM\tutorial .abs

7. Memory Save During User Program Execution
Do not execute memory save or verifying during user program execution.
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8. Load of Motorola S-type Files

This HEW does not support Motorola S-type files with only the CR code (H'0OD) at the end of
each record. Load Motorola S-type files with the CR and LF codes (H'ODOA) at the end of
each record.

9. Note on [Register] Window Operation During Program Execution

The register value cannot be changed in the [Register] window during program execution.
Even if the changed valueis displayed, the register contents are not changed actually.

10. Break Functions

— When the PC breakpoint is set in the internal flash memory area, the program is written to
the internal flash memory each time the user program is executed. At thistime, note that
the number of rewritable times will be decreased.

— BREAKPOINT cancellation
When the contents of the BREAKPOINT address is modified during user program
execution, the following message is displayed when the user program stops.

BREAKPOINT ISDELETED A=XXXXXXXX

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

11. Number of BREAKPOINT and [Stop At] Settingsin the [Run...] Menu
The maximum number of BREAKPOINTSs and [Stop At] settings allowed in the [Run...] menu
is 255. Therefore, when 255 BREAKPOINTSs are set, specification by [Stop At] in the [Run...]
menu becomesinvalid. Usethe BREAKPOINTs and [Stop At] in the [Run...] menu with 255
or lesstotal settings.

12. Note on RUN-TIME Display

The execution time of the user program displayed in the [ Status] window is not a correct value
since the timer in the host computer has been used.

13. Note on Displaying Timeout error
If Timeout error isdisplayed, the emulator cannot communicate with the target
microcomputer. Turn off the user system and connect the USB connector of the emulator
again by using the HEW.

14. Note on Using the [Run Program] Dialog Box
When [Run...] is selected from the [Debug] menu to specify the stop address, thereisthe
following note:
— When the breakpoint that has been set as Disable is specified as the stop address, note that
the breakpoint becomes Enable when the user program stops.
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15. Memory Access during User Program Execution

When amemory is accessed from the memory window, etc. during user program execution,
the user program is resumed after it has stopped in the emulator to access the memory.
Therefore, realtime emulation cannot be performed.

The stopping time of the user program is as follows:
Environment:
Host computer: 3 GHz (Pentium® 4)

SH7265R: System clock frequency 66.6 MHz
JTAG clock: 2.5 MHz

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

16. BREAKPOINT Setting for SLEEP Instruction
When abreak is set for the SLEEP instruction, use the Break Condition not the BREAKPOINT.

17. Note on Session Save in the [Configuration] Dialog Box

The following settings are not saved as a session:

— JTAG clock in the [General] page

— Loading flash memory in the [Loading flash memory] page
18. Scrolling Window During User Program Execution

Do not scroll the [Memory] and [Disassembly] windows by dragging the scroll box during user
program execution. This generates many memory reads causing the user program to stop
execution until the memory reads have been completed.

19. Memory Test Function

This product does not support the memory test function, which is used by selecting [Test...]
from the [Memory] menu.

20. Memory Access during Flash Memory Programming

During flash memory programming (e.g., user program execution), operation for memory
accessing such as opening the [Memory] window is not allowed. Values displayed here are
dummy. Access the memory again after flash memory programming has been completed.
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21. Sleep States for the PC While the Emulator isin Use

Do not place the PC in sleep or hibernation states while the emulator isin use. Once the PC has
entered those states, the emulator is unusable. If the PC does enter the sleep or hibernation
state while the emulator isin use, reconnect the emulator after the PC has recovered from the
given state.

22. Manual Navigator
Follow the procedure below to execute his program under Windows Vista® or Windows”® 7.

Work-around:
(1) Loginwith administrative rights.
(2) Open the properties window for file man_navi.exe in the Manuals folder under the
installation folder for the High-performance Embedded Workshop.

(3) On the [Compatibility] tabbed page, check the [Run this program as an administrator]
box.
Note: The manual navigator is not for use with 64-bit versions of Windows Vista®.
23. Points for caution when installing provided software products under Windows Vista® or
Windows® 7
If a host machine running Windows Vista® or Windows” 7 (on which software products for the
Renesas emulator have been installed) is not connectable to the emulator viathe USB driver
for the following reason, manual installation of the USB driver included with the provided
software products will enable correct operation.
Cause:
When the emulator is connected to the host machine and the [Properties] dialog box for the
USB driver is displayed from the device manager, the message below is displayed under
[Device state].
"Windows cannot start this hardware device because its configuration information (in the
registry) isincomplete or damaged. (Code 19) Click 'Check for solutions' to send data about
this device to Microsoft and to seeif there is a solution available’.

24. Notes on Using the Parallel Mode

When using the parallel mode in synchronized debugging, do not display or perform
operations in awindow for a CPU which is not connected to the emulator yet.
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The procedure for manually installing the USB driver is given below.

1. Double click on <name of drive containing the CD-R with the provided software products>:
\drivers\Renesas E_Series USB\dpinst.exe, and execute dpinst.exe.

2. The[User Account Control] dialog box is displayed. Even though the message "An
unidentified program wants access to your computer. Don't run the program unless you know
whereit'sfrom or you've used it before." is displayed, click on the [Allow] button.

Note: Thefile dpinst.exeisthe driver package installation utility provided by Microsoft
Corp.

3. The[Device Driver Installation Wizard] is displayed so click on the [Next] button.

4. The[Windows Security] dialog box with the message "Would you like to install this device
software? "is displayed: click on the[Install] button.

5. Select the [Finish] button of the [Device Driver Installation Wizard].
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Appendix E Diagnostic Test Procedure

For the diagnostic test procedure using the emulator test program, refer to the test program manual
for the emulator (file name: E10A-USBMTME.pdf) on the CD-R (E10A-USB Emulator for Multi-
core Microcomputers).
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Appendix F Repair Request Sheet

Thank you for purchasing the E10A-USB emulator (HS0005K CU04, HS0005K CU14H).

In the event of amalfunction, fill in the repair request sheet on the following pages and send it to
your distributor.
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Repair Request Sheet

To Distributor

Y our company name:
Person in charge:

Tel.:

Item

Symptom

1. Date and time when the malfunction
occurred

Month/Day/Year {at system initiation, in system
operation}

*Circle either of items in the braces { }.

2. Frequency of generation of the
malfunction

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

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

3. System configuration when the
malfunction occurred

System configuration of the emulator:

e EI10A-USB emulator (HSO005KCUO04,
HS0005KCU14H):
Serial No.:
Revision:

The above items are written on the label for product
management at the bottom of the emulator unit; the
serial no. is the five-digit number and the revision is
the string of letters following the number.

e Provided CD-R (HSO005KCUO04SR):
Version: V.

Shown as ‘V.x.xx Release xx’ on the CD-R (x:
numeral).

e Host computer in use:
Manufacturer:
Type number:
0S: {Windows® XP, Windows Vista®, or Windows” 7}
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Item Symptom
4. Settings when the malfunction (1) MCU: Type number:
occurred

(2) Operating frequency: MHz

5. Failure phenomenon

6. Error in debugging

7. Error in the diagnostic program

8. The High-performance Embedded Content of the error message
Workshop does not link-up with the
emulator.

For errors other than the above, fill in the box below.
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