To our customers,
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Notice

All information included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful atention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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

Y ou should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physica injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

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




To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

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

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

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

RENESAS

RenesasTechnology Corp.



Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is aways the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as areference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

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

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or al of theinformation contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as atota system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for usein adevice
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

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

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

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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. Hitachi neither warrants nor grants licenses of any rights of Hitachi’'s or any third party’s

Cautions

patent, copyright, trademark, or other intellectual property rights for information containg
this document. Hitachi bears no responsibility for problems that may arise with third paf
rights, including intellectual property rights, in connection with use of the information
contained in this document.

Products and product specifications may be subject to change without notice. Confirm t
have received the latest product standards or specifications before final design, purchas
use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability.

However, contact Hitachi’'s sales office before using the product in an application that

din
ty’'s

hat yo
e or

demands especially high quality and reliability or where its failure or malfunction may digectly

threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nucle
power, combustion control, transportation, traffic, safety equipment or medical equipme
life support.
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Design your application so that the product is used within the ranges guaranteed by Hitachi

particularly for maximum rating, operating supply voltage range, heat radiation characte
installation conditions and other characteristics. Hitachi bears no responsibility for failun
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges
consider normally foreseeable failure rates or failure modes in semiconductor devices a
employ systemic measures such as fail-safes, so that the equipment incorporating Hitaq
product does not cause bodily injury, fire or other consequential damage due to operatid
the Hitachi product.

This product is not designed to be radiation resistant.
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No one is permitted to reproduce or duplicate, in any form, the whole or part of this docyment

without written approval from Hitachi.
Contact Hitachi's sales office for any questions regarding this document or Hitachi

semiconductor products.




Trademarks:

Microsoft’ and Window$ are registered trademarks of Microsoft Corporation in the United States
and/or other countries.

IBM PC is the name of a computer administered by International Business Machines Corporatio

ELF/DWARF?2 is the name of an object format developed by the Tool Interface Standards
Committee.

All products or brand names used in the manual are trademarks or registered trademarks of the
respective companies.

Read First:

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

2. This user's manual and this system are copyrighted and all rights are reserved by Hitachi. N
part of this user's manual, all or part, may be reproduced or duplicated in any form, in hard-
copy or machine-readable form, by any means available without Hitachi's prior written
consent.

3. Hitachi assumes no responsibility for any intellectual property claims or other problems that
may result from applications based on the examples described herein.



Preface

Read First
READ this user's manual before using the simulator debugger.
KEEP the user's manual handy for future reference.

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

About this Manual

This manual explains the use of the simulator debugger and the Hitachi Embedded Workshop
(HEW) for Hitachi microcomputer development tools. The following section will provide a brief
Introductionto the debugging interface and simulator/debugger, and list its key features.

The following sectionsSystem Overvievimulator/Debugger Functiondenus Windows and
Dialog BoxesCommand LinesandMessagesgive reference information about the operation and
facilities available from these respective areas.

This manual assumes that the HEW is used on the English version of MitiWaudbwsMe
operating system running on the IBM PC.

Assumptions

It is assumed that the reader has a competent knowledge of the C/C++ programming language,
assembly-language mnemonics for the processor being debugged and is experienced in using
Microsoft’ Windows applications.

RENESAS



Document Conventions

This manual uses the following typographic conventions:

Table 1 Typographic Conventions

CONVENTION

MEANING

[Menu->Menu Option]

Bold text with ->’ is used to indicate menu options (for exampl
[File->Save As...]).

FILENAME.C

Uppercase names are used to indicate file names.

“enter this string”

Used to indicate text that must be entered (excluding the “ " qu

otes).

eSS

Key+Key Used to indicate required key presses. For exargpte;sN means
press the Ctrl key and then, while holding the Ctrl key down, pf
the N key.

= When this symbol is used, it is always located in the left-hand

(The “how to” symbol)

margin. It indicates that the text to its immediate right is descril
“how to” do something.

bing

RENESAS
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Section 1 Overview

The Hitachi Embedded Workshop (HEW) is a Graphical User Interface intended to ease the
development and debugging of applications written in C/C++ programming language and
assembly language for Hitachi microcomputers. Its aim is to provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform in which the application is runnin

Key Features

e Intuitive interface

¢ On-line help

e« Common “Look & Feel”

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

When used with the following software, the simulator/debugger reduces the time required for
software development.

« SuperH" RISC engine series C/C++ compiler
« SuperH" RISC engine series cross assembler
¢ Optimizing linkage editor
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Features

Since the simulator/debugger runs on a host computer, software debugging can start without
using an actual user system, thus reducing overall system development time.

The simulator/debugger performs a pipeline simulation to calculate the number of instruction
execution cycles for a program, thus enabling performance evaluation without using an actual
user system.

The simulator/debugger offers the following features and functions that enable efficient
program testing and debugging.

O
O

OooOoooogod

The ability to handle all of the SupefHRISC engine series CPUs

Functions to stop or continue execution when an error occurs during user program
execution

Profile data acquisition and function-unit performance measurement

A comprehensive set of break functions (Pseudo interrupts are also possible)
Functions to set or edit memory maps

Functions to display function call history

Coverage information is displayed at the C/C++ or assembly-source level
Visual debugging functions provide the display of data as images or waveforms

The breakpoint, memory map, performance, and trace can be set through the dialog box unde
Windows'. Environments corresponding to each memory map of the SUpRIBEC engine
microprocessors can be set through the dialog box.
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1.2 Target User Program

Load modules in ELF/DWARF2 format and S-type format can be debugged with the
simulator/debugger. These load modules are called user programs in this manual.

Figure 1.1 shows the creation of target user programs to be debugged.

C source
program

C++ source
program

Assembly source
program

SuperH™RISC engine SuperH™RISC engine
cross assembler C/C++ compiler

Instance
information file

Prelinker

Object
load module
Y

Optimizing linkage editor

\

Load module Stack information/
(ELF/S type) profile information

L=

SuperH™RISC engine
simulator/debugger

A

Library file

Figure 1.1 Creation of Target User Programs
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1.3 Simulation Range

The simulator/debugger provides simulation functions for SUBeRFSC engine series (SH-1,

SH-2, SH-2E, SH-3, SH-3E, SH3-DSP, SH-4, and SH2-DSP series) microprocessors and provids
debugging functions for programs written in C, C++, or assembly language. Therefore, the
simulator/debugger promotes efficient debugging of programs. In “the SH-4 series”, there are twc
types of microprocessors, “SH-4" and “SH-4 (SH7750R)”, which have different cache
specifications. In addition, “the SH-4" consists of two different-version microprocessors; one
improves the simulation speed by limiting a part of simulation functions (called "SH-4" in this
manual) and one provides high-level functions (called “SH-4BSC” in this manual). “The SH2-
DSP series” consists of “the SH2-DSP (Core) ", “the SH2-DSP (SH7410) ", and “the SH2-DSP
(SH7065) ” which do not have cache, and “the SH2-DSP (SH7612) ", which has on-chip cache.
"The SH3-DSP series" consists of "the SH3-DSP (Core)" and "the SH3-DSP", and these two type
have different DSP functions. Note that, in this manual, “the SH-4 series” means “the SH-4", “SH
4BSC”, and “SH-4 (SH7750R)". “The SH2-DSP series” means “the SH2-DSP (Core)”, “the SH2-
DSP (SH7410)", “the SH2-DSP (SH7065)", and “the SH2-DSP (SH7612)". “The SH3-DSP
series” means “the SH3-DSP (Core)” and “the SH3-DSP”.

The simulator/debugger supports the following SUPERISC engine series microcomputer
functions:

e All CPU instructions (pipeline simulation)
« Exception processing

¢ Reqgisters

e All address areas

¢ Peripheral functions shown in table 1.1
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Table 1.1  Simulator/Debugger Functions and the Corresponding CPUs

Names of Debugging

Platforms Endian MMU Cache Register BSC DMAC
SH-1 ] g ] g

SH-2/SH-2E O g O g O ad
SH-3/SH-3E O O O O O O
SH3-DSP O O O O O ad
SH3-DSP (Core) ©) (@) ©) (@) O O
SH-4 O O O O VAN O
SH-4BSC ©) (@) ©) (@) O O
SH-4 (SH7750R) O O O O VAN O
SH2-DSP (SH7410) ] g ] g ] g
SH2-DSP (Core) O O O 0 O 0
SH2-DSP (SH7065) o) O O O O O
SH2-DSP (SH7612) O g O O O ad

Note: O: Supported
O : Not supported
A Partly supported

The simulator/debugger does not support the following SUB&RISC engine series MCU
functions. Programs that use these functions must be debugged with the"S&IEEI engine
series emulator.

e 16-bit free-running timer (FRT)

» Serial communication interface (SCI)
« 1/O ports

¢ Interrupt controller (INTC)
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Section 2 System Overview

HEW is a modular software system, utilizing self-contained modules for specific tasks. These
modules are linked to a general purpose Graphical User Interface, which prostaesan look
& feelindependent of the particular modules with which the system is configured.

2.1 User Interface

The HEW Graphical User Interface is a Wind8wapplication that presents the debugging
platform to you and allows you to set up and modify the system. Refer to a standard Windows
user manual for details on how to operate within a Wind@pslication.

2.2 Data Entry

When entering numbers in any dialog box or field you can always enter an expression instead o
simple number. This expression can contain symbols and can use the operators in the C/C++
programming languages. Use of C/C++ programming language features such as arrays and
structures is only available if the ELF/DWARF2 format that supports C/C++ programming
language debugging is in use.

In some dialogs, where there is a control expecting an end address, it is possible to enter a ranc
by prefixing the value with a + sign. This will set the actual end address to be equal to the start
address plus the entered the value.

2.2.1 Operators
The C/C++ programming language operators are available:

+| ] *1 /5 &5 |5 /\1 - !5 >>5 <<5 %l (5 )5 <1 >| <:| >:| ==, !:y &&1 ”

2.2.2 Data Formats

Unprefixed data values will be taken as being in the default radix set f@gtiens->Radix]
menu option. The exception is count field which use decimal values by default (independent of t
current default system radix).

Symbols may be used by name and ASCII character strings can be entered if surrounded by sir
quote characters, e.g. ‘demo’.
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The following prefixes can be used to identify radices:

B’ Binary

O’ Octal

D’ Decimal

H’ Hexadecimal
Ox Hexadecimal

The contents of a register may be used by specifying the register name, prefixed by the #
character, e.g.:

#R1, #FR2

2.2.3 Precision

All mathematics in expression evaluation is done using 64 bits (signed). Any values exceeding 6¢
bits are truncated.

2.2.4  Expression Examples

Buffer_start + 0x1000

#R1 | B'10001101

((pointer + (2 * increment_size)) & H'FFFF0000) >> D'15
I(flag ™ #R4)

2.25  Symbol Format

You can specify and reference symbols in the same format as in C/C++ programming language.
Cast operators may be used together with symbols, and you can reference data after its type has
been converted. Note the following limitations.

< Pointers can be specified up to four levels.
e Arrays can be specified up to three dimensions.
* No typedef name can be used.
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2.2.6  Symbol Examples

Object.value : Specifies direct reference of a member (C/C++)
p_Object->value : Specifies indirect reference of a member (C/C++)
Class::value : Specifies reference of a member with class (C++)
*value : Specifies a pointer (C/C++)
array[0] : Specifies an array (C/C++)
Object.*value : Specifies reference of a pointer to member (C++)
::g_value : Specifies reference of a global variable (C/C++)
Class::function(short) : Specifies a member function (C++)
(struct STR) *value : Specifies cast operation (C/C++)

9
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Section 3 Simulator/Debugger Functions
This section describes the functions of the SUPERISC engine series simulator/debugger.
3.1 Simulator/Debugger Memory Management

3.1.1 Memory Map Specification

A memory map can be specified in tBienulator Systemdialog box to calculate the number of
memory access cycles during simulation.

The following items can be specified:

*  Memory type

e Start and end addresses of the memory area
« Number of memory access cycles

* Memory data bus width

The memory types that can be specified depend on the CPU. For details, refer to section 5.24,
Simulator System Dialog Box. The user program can be executed in all areas except for the
internal 1/O area.

3.1.2 Memory Resource Specification
A memory resource must be specified to load and execute a user program.

The memory resource, including the following items, can be specified 8ygtem Memory
Resourcedialog box.

e Start address
* End address
e Access type

The access type can be read/write, read-only, or write-only. Since an error occurs if the user
program attempts an illegal access (for example, trying to write to a read-only memory), such a
illegal access in the user program can be easily detected.

3.2 Endian

In the SH-3, SH-3E, SH3-DSP series, SH-4 series, SH2-DSP (SH7065), and SH2-DSP (SH761
little endian as well as big endian can be specified as the data allocation format in the memory;

11
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user program created in the little endian format can also be simulated and debugged. Specify the
endian when selecting the debugging platform.

The specified endian is valid for all accesses to external memory, and in the SH3-DSP series it is
also valid for accesses to the X or Y memory; word or longword data is written to or read from the
memory in the specified byte order.

Note: The specified endian is applied to all accesses to external memory in common. The
actual SH2-DSP (SH7612) and SH2-DSP (SH7065) have the function for specifying
endian in memory area units, but the simulator/debugger does not support this
function.

3.3 Pipeline Reset Processing
The simulator/debugger, which simulates the pipeline execution, resets the pipeline when:

e The program counter (PC) is modified after the instruction simulation stops and before it
restarts.

e The Run command to which the execution start address has been specified is executed.
¢ Initialization is performed, or a program is loaded.
¢ Memory data being currently fetched and decoded is rewritten.

When the pipeline is reset, data already fetched and decoded is cleared, and new data is fetchec
and decoded from the current PC. In addition, the number of executed instructions and the numb
of instruction execution cycles are zero-cleared.

3.4 Memory Management Unit (MMU)

For the SH-3, SH-3E, SH3-DSP series, and SH-4 series, the simulator/debugger simulates MMU
operations such as TLB operations, address translation, or MMU-related exceptions (TLB miss
exception, TLB protection exception, TLB invalid exception, and initial page write exception).
The user program using address translation by the MMU can be simulated and debugged. In
addition, the MMU-related exception handler routines can be simulated and debugged. The MML
functions depend on the CPU.

SH-3, SH-3E, and SH3-DSP Series:
The following dialog boxes are provided to manipulate the 32-entry 4-way TLB contents.

e TLB dialog box: Displays and flushes the TLB contents
e TLB Modify dialog box: Modifies the TLB contents
e TLB Find dialog box: Searches the TLB contents

12
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For details, refer to section 5.29, TLB Dialog Box, section 5.30, TLB Modify Dialog Box, and
section 5.31, TLB Find Dialog Box.

The TLB is mapped in the range H'F2000000 to H'F3FFFFFF, that is, all entries of the TLB are
allocated within this range.

SH-4 Series:

The following dialog boxes are provided to manipulate the 4-entry instruction TLB (ITLB) and
64-entry unified TLB (UTLB) contents:

* Instruction TLB dialog box: Displays and flushes the ITLB contents
e Instruction TLB Modify dialog box: Modifies the ITLB contents

e Instruction TLB Find dialog box: Searches the ITLB contents

e Unified TLB dialog box: Displays and flushes the UTLB contents

« Unified TLB Modify dialog box: Modifies the UTLB contents

e Unified TLB Find dialog box: Searches the UTLB contents

For details, refer to section 5.33, Instruction TLB Dialog Box, through section 5.38, Unified TLB
Find Dialog Box.

The ITLB is mapped in the range H'F2000000 to H'F3FFFFFF, and the UTLB is mapped in the
range H'F6000000 to H'F7FFFFFF. The simulator/debugger does not support data array 2 for b
ITLB and UTLB.

As well as during user program execution, the MMU translates virtual addresses into physical
addresses during address display or input in the dialog boxes or windows. Therefore, in the dial
boxes and windows, memory can be accessed with the virtual addresses used in the user progr
However, note that physical addresses must be used[Mdéngory map] and[System memory
resource]

Note: If an associative write to a TLB entry is performed by using the Memory window, the
entry may not be modified correctly. In this case, use the Edit dialog box in the
longword format. To open the Edit dialog box in the longword format, open the
Memory window in the longword format and double-click the data to be modified.

35 Cache

For the SH-3, SH-3E, SH3-DSP series, SH-4 series, and SH2-DSP (SH7612), the
simulator/debugger simulates cache operations and displays the cache contents and cache hit 1
Cache operations during user program execution can be monitored. The cache functions depen
the CPU.

13
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35.1 Displaying Cache Contents
SH-3, SH-3E, SH3-DSP series, and SH2-DSP (SH7612):
The following dialog boxes are provided to manipulate the cache:

¢ Cachedialog box: Displays and flushes the cache contents
e Cache Modify dialog box: Maodifies the cache contents

For the SH-3 and SH-3E series, tbachedialog box enables the cache capacity to be modified
and the half of the cache to be used as internal RAM. Table 3.1 shows the cache capacity and tt
ways to be used.

Table 3.1  Specifiable Cache Capacity for SH-3 and SH-3E Series Simulator/Debugger

Internal RAM Specification

Cache Capacity Ways to Be Used (Ways that Can Be Used as Internal RAM)
8 kbytes Ways 0to 3 Ways 2 and 3 can be used as internal RAM
4 kbytes Ways 0 and 1 Way 1 can be used as internal RAM

2 kbytes Way 0 No way can be used as internal RAM

For details, refer to section 5.39, Cache Dialog Box, and section 5.40, Cache Modify Dialog Box.

The cache is mapped in the range H'FO000000 to H'F1FFFFFF in the SH-3, SH-3E, and SH3-D¢
series. In the SH2-DSP (SH7612), the address array is mapped in the range H'60000000 to
H'7FFFFFFF, and the data array is mapped in the range H'C0000000 to H'COO00FFF.

SH-4/SH-4BSC:

The simulator/debugger simulates operations of the 8-kbyte instruction cache (IC), the 16-kbyte
operand cache (OC), and two 32-byte store queues (SQ).

The following dialog boxes are provided to manipulate the IC and OC contents:

¢ Instruction Cache dialog box: Displays and flushes the IC contents
e Instruction Cache Modify dialog box: Modifies the IC contents

e Operand Cachedialog box: Displays and flushes the OC contents
e Operand Cache Modifydialog box: Modifies the OC contents

For details, refer to section 5.42, Instruction Cache Dialog Box, through section 5.45, Operand
Cache Modify Dialog Box.

The IC is mapped in the range H'FO000000 to H'F1FFFFFF, the OC is mapped in the range
H'F4000000 to H'F5FFFFFF, and the SQ is mapped in the range H'EO000000 to H'E3FFFFFF.
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Note: If an associative write to a cache entry or modification of a cache address array is
performed by using the Memory window, the entry or array may not be modified
correctly. In this case, use the Edit dialog box in the longword format. To open the
Edit dialog box in the longword format, open the Memory window in the longword
format and double-click the data to be modified.

The simulator/debugger does not change the high-order three bits of the address tag stored in ¢
cache address array to zeros.

When loading a program, by using thead Object File dialog box, to the area where the cache is
mapped, or copying memory data to this area by usinGeipy Memory dialog box, clear the
AT bit of the MMUCR to zero to disable the MMU.

SH-4 (SH7750R):

The simulator/debugger simulates operations of the 16-kbyte instruction cache (IC), the 32-kbyt
operand cache (OC), and two 32-byte store queues (SQ).

The following dialog boxes are provided to manipulate the IC and OC contents:

e Instruction Cache dialog box: Displays and flushes the IC contents
¢ Instruction Cache Modify dialog box: Modifies the IC contents

e Operand Cachedialog box: Displays and flushes the OC contents
¢ Operand Cache Modifydialog box: Modifies the OC contents

For details, refer to section 5.42, Instruction Cache Dialog Box, through section 5.45, Operand
Cache Modify Dialog Box.

The IC is mapped in the range H'FO000000 to H'F1FFFFFF, the OC is mapped in the range
H'F4000000 to H'F5FFFFFF, and the SQ is mapped in the range H'EO000000 to H'E3FFFFFF.

Note: If an associative write to a cache entry or modification of a cache address array is
performed by using the Memory window, the entry or array may not be modified
correctly. In this case, use the Edit dialog box in the longword format. To open the
Edit dialog box in the longword format, open the Memory window in the longword
format and double-click the data to be modified.

The simulator/debugger does not change the high-order three bits of the address tag stored in ¢
cache address array to zeros.

When loading a program, by using thead Object File dialog box, to the area where the cache is
mapped, or copying memory data to this area by usinGdpy Memory dialog box, clear the
AT bit of the MMUCR to zero to disable the MMU.
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3.5.2 Cache Hit Rate

Checking and Displaying the Cache Hit RateThe simulator/debugger displays the cache hit

rate in percentage in tidatform sheet in th&ystem Statusvindow. The cache hit rate is

obtained by dividing the cache hit count by the cache access count (the sum of the cache hit cou
and cache miss count). The cache hit count and the cache miss count are also displayed.

Initializing the Cache Hit Rate: The displayed cache hit rate is reset to zero when the
simulator/debugger is initiated, the pipeline is reset, or the CCR register value is modified. In the
SH3-DSP series, the cache hit rate is reset to zero also when the CCR2 control register value is
modified.

3.6 Bus State Controller (BSC)

For the SH-4BSC, the simulator/debugger has the functions for specifying and modifying the
memory map to use the BSC; the user program using the BSC can be debugged.

Table 3.2 lists the memory types that can be specified for the SH-4BSC.

Table 3.2  Memory Types for the SH-4BSC Simulator/Debugger

Address Specifiable Memory Types

H'00000000 to H'03FFFFFF (area 0) Normal memory, burst ROM, and MPX
H'04000000 to H'07FFFFFF (area 1) Normal memory, byte control SRAM, and MPX
H'08000000 to H'OBFFFFFF (area 2) Normal memory, DRAM, SDRAM, and MPX
H'0C000000 to H'OFFFFFFF (area 3) Normal memory, DRAM, SDRAM, and MPX
H'10000000 to H'13FFFFFF (area 4) Normal memory, byte control SRAM, and MPX
H'14000000 to H'17FFFFFF (area 5) Normal memory, burst ROM, and MPX
H'18000000 to H'1BFFFFFF (area 6) Normal memory, burst ROM, and MPX
H'1C000000 to H'1FFFFFFF (area 7) Cannot be specified

H'7C000000 to H'7CO001FFF Internal RAM (cannot be changed)
H'E0000000 to H'FFFFFFFF 1/0 (cannot be changed)

The high-order three bits of the addresses for areas 0 to 7 in table 3.2 must be ignored;
H'00000000 and H'20000000 are both in area 0.

The simulator/debugger does not support the PCMCIA.

For details on memory mapping, refer to section 5.24, Simulator System Dialog Box.
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3.7 Direct Memory Access Controller (DMAC)

For the SH-4BSC, the simulator/debugger simulates the 4-channel DMAC operations; the user
program using the DMAC can be debugged.

3.8 SH-4/SH-4 (SH7750R) Supporting Functions

3.8.1 BSC

For the SH-4/SH-4 (SH7750R), by eliminating the bus control function in the BSC, only SRAM,
bus width, and the number of states can be specified.

Table 3.3 lists the memory types that can be specified for the SH-4/SH-4 (7750R).

Table 3.3 Memory Types for the SH-4/SH-4 (7750R) Simulator/Debugger

Address Specifiable Memory Types

H'00000000 to H'03FFFFFF (area 0) SRAM

H'04000000 to H'07FFFFFF (area 1)

H'08000000 to H'OBFFFFFF (area 2)

H'0C000000 to H'OFFFFFFF (area 3)

H'10000000 to H'13FFFFFF (area 4)

H'14000000 to H'17FFFFFF (area 5)

H'18000000 to H'1BFFFFFF (area 6)

H'1C000000 to H'1FFFFFFF (area 7) Cannot be specified

H'7C000000 to H'7CO01FFF Internal RAM (cannot be changed)
H'E0000000 to H'FFFFFFFF I/O (cannot be changed)

3.8.2 DMA

The DMA function cannot be used.

3.8.3 External/Internal Clock Ratio

The external/internal clock ratio is 1:1. This can be modified by the CLOCK_RATE command
only for the SH-4 series. For details on the CLOCK_RATE command, refer to section 6.18,
CLOCK_RATE.
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3.84 Control Registers
Table 3.4 lists the control registers supported by the SH-4/SH-4E (SH7750R) simulator/debuggel

Table 3.4  Control Registers Supported by the SH-4/SH-4E (SH7750R)
Simulator/Debugger (1)

Register Name Whether or Not Supported

PTEH Supported
PTEL Supported
TTB Supported
TEA Supported
MMUCR Supported
EXPEVT Supported
INTEVT Supported
TRA Supported
CCR Supported
QACRO, QACR1 Supported
SAR0-SAR3 Not supported
DARO-DAR3 Not supported

DMATCRO-DMATCR3

Not supported

CHCRO-CHCR3

Not supported

DMAOR Not supported
MCR Not supported
BCR1, BCR2 Partly supported
WCR1, WCR2 Partly supported
WCR3 Not supported
RTCSR Not supported
RTCNT Not supported
RTCOR Not supported
RFCR Not supported

Note: Even if values are modified or referenced for the registers that are not supported via
a dialog box that controls registers, etc., the simulator/debugger execution will not
be affected.

The following shows how each control register is supported by each field.
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Table 3.5 Control Registers Supported by the SH-4/SH-4E (SH7750R)
Simulator/Debugger (2)

Register Name Field Name Whether or Not Supported
BCR1 ENDIAN Supported
MASTER Not supported
AOMPX Not supported
AOBST Not supported
A5BST Not supported
A6BST Not supported
DRAMTP Not supported
IPUP Not supported
OPUP Not supported
A1MBC Not supported
A4MBC Not supported
BREQEN Not supported
PSHR Not supported
MEMMPX Not supported
HIZMEM Not supported
HIZCNT Not supported
A56PCM Not supported
BCR2 A6SZ-A0SZ Supported
PORTEN Not supported
WCR1 DMAW Not supported
A6IW-A0IW Supported
WCR2 ABW-AOW Supported
A6B Not supported
A5B Not supported
AOB Not supported

Note: If values are modified or referenced for the registers that are not supported via a
window such as 10O, etc., the simulator/debugger execution will not be affected.

RENESAS
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3.9

Exception Processing

The simulator/debugger detects the generation of exceptions corresponding to TRAPA
instructions, general illegal instructions, slot illegal instructions, and address errors. In addition,
for the SH-3, SH-3E, SH3-DSP series, and SH-4 series, the simulator/debugger simulates MMU-
related exception processing (TLB miss, TLB protection exception, TLB invalid exception, and
initial page write). For the SH-2E, SH-3E, and SH-4 series, the simulator/debugger also simulate:
FPU exception processing.

The simulator/debugger simulates exception processing with the following procedures, dependin
on the[Execution Mode] setting in theSimulator Systemdialog box.

SH-1, SH-2, SH-2E and SH2-DSP Series:

« When[Continue] is selected (continuation mode):

1.
2. Saves the PC and SR in the stack area.

3.

4. Starts instruction execution from the start address. If the start address is 0, the

Detects an exception during instruction execution.

Reads the start address from the vector address corresponding to the vector number.

simulator/debugger stops exception processing, displays that an exception processing erre
has occurred, and enters the command input wait state.

* When thdStop] is selected (stop mode):
Executes steps 1 to 3 above, then stops.

SH-3, SH-3E, and SH3-DSP Series:

« When[Continue] is selected (continuation mode):

1.

6.

Detects an exception during instruction execution.

2. Saves the PC and SR to the SPC and SSR, respectively.
3.
4. Sets an exception code in control register EXPEVT. If necessary, appropriate values are s

Sets the BL bit, RB bit, and MD bit in the SR to 1s.

in other control registers.

Sets the PC to the vector address corresponding to the exception cause. (If an exception i
detected when the BL bit in the SR is 1, reset vector address H'A0000000 is set in the PC
regardless of the exception cause.)

Starts instruction execution from the address set in the PC.

* When thdStop] is selected (stop mode):
Executes steps 1 to 5 above, then stops.
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SH-4 Series:

« When[Continue] is selected (continuation mode):

1.

ok wbn

7.

Detects an exception during instruction execution.

Saves the PC and SR to the SPC and SSR, respectively.

Sets the BL bit, RB bit, and MD bit in the SR to 1s.

Sets the FD (FPU disable) bit in the SR to O at reset.

Sets an exception code in control register EXPEVT. If necessary, appropriate values are
in other control registers.

Sets the PC to the vector address corresponding to the exception cause. (If an exception
detected when the BL bit in the SR is 1, reset vector address H'A0000000 is set in the PC
regardless of the exception cause.)

Starts instruction execution from the address set in the PC.

* When thdStop] is selected (stop mode):
Executes steps 1 to 6 above, then stops.

3.10

Control Registers

For the SH-3, SH-3E, SH3-DSP series, and SH-4 series, the simulator/debugger supports the
memory-mapped control registers that are used for exception processing, MMU control, and cac
control. In addition, for the SH-4 series, the simulator/debugger also supports the control registe
that are used for BSC and DMAC control. For the SH2-DSP (SH7612), the simulator/debugger
only supports the CCR register that is used for cache control. Therefore, a user program using
exception processing, MMU control, cache control, BSC control, and DMAC control can be
simulated and debugged.

The registers supported by the simulator/debugger are listed below.

MMU PTEH: Page table entry high register
PTEL: Page table entry low register
TTB: Translation table base register
TEA: TLB exception address register
MMUCR: MMU control register
Exception processing TRA: TRAPA exception register
EXPEVT: Exception event register
INTEVT: Interrupt event register
Cache CCR: Cache control register

CCRZ": Cache control register 2
QACRO and QACR%: Queue address control registers 0 and 1
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BSC BCR1 and BCR2 Bus control registers 1 and 2
WCR1 to WCR3: Wait state control registers 1 to 3
MCR?: Individual memory control register
RTCSR*: Refresh timer control/status register
RTCNT?: Refresh timer/counter
RTCOR?: Refresh time constant register
RFCR*: Refresh count register
DMAC SARO to SARZ: DMA source address registers 0 to 3
DARO to DAR3* DMA destination address registers 0 to 3
DMATCRO to DMATCR3* DMA transfer count registers 0 to 3
CHCRO to CHCR3: DMA channel control registers 0 to 3
DMAOR™: DMA operation register

Notes: 1. The register marked with *1 is supported only for the SH3-DSP series.

2. The registers marked with *2 are supported only for the SH-4 series.
Only the CCR register is supported for the SH2-DSP (SH7612).

The simulator/debugger does not support the PCMCIA interface and the synchronous DRAM
mode register.

To modify or display a control register value, useldevindow and the dialog box for each
register. For details, refer to section 5.6, 10 Window.

3.11 Trace

The simulator/debugger writes the results of each instruction execution into the trace buffer. The
conditions for the trace information acquisition can be specified ifirdee Acquisition dialog

box. Click the right mouse button in tfieace window and choosfAcquisition...] from the

popup menu to display thierace Acquisition dialog box. The acquired trace information is
displayed in th@race window. The trace information displayed in thece window depends on

the target CPU as follows.

SH-1, SH-2, SH-2E, and SH2-DSP Series:

« Total number of instruction execution cycles

e Instruction address

* Pipeline execution status

e Instruction mnemonic

« Data access information (destination and accessed data)
e C/C++ or assembly-language source programs
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SH-3 and SH-3E Series:

« Total number of instruction execution cycles
« Data on the address bus

« Data on the data bus

¢ Instruction code

¢ Instruction number

¢ Instruction mnemonic

¢ Instruction number that was fetched (enclosed by [ ] when the instruction did not access
memory)

¢ Instruction number that was decoded

¢ Instruction number that was executed

¢ Instruction number that accessed memory

¢ Instruction number that wrote back data

« Data access information (destination and accessed data)
e C/C++ or assembly-language source programs

SH3-DSP Series:

e Total number of instruction execution cycles
* Program counter value
* Instruction code

e Instruction number that was fetched (enclosed by [ ] when the instruction did not access
memory)

¢ Instruction number that was decoded

e Instruction number that was executed

¢ Instruction number that accessed memory

e Instruction number that wrote back data

e Instruction number

e Instruction mnemonic

« Data access information (destination and accessed data)
e C/C++ or assembly-language source programs
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SH-4 Series:

» Total number of instruction execution cycles (CPU internal clock)

* Program counter value

» Fetched instruction code

¢ Instruction number that was executed, accessed memory, or wrote back data in the EX pipelil
¢ Instruction number that was executed, accessed memory, or wrote back data in the LS pipelir
¢ Instruction number that was executed, accessed memory, or wrote back data in the BR pipeli
¢ Instruction number that was executed, accessed memory, or wrote back data in the FP pipelit
¢ Instruction number assigned to the instruction to be executed

* Memory address, instruction code, and mnemonic of the instruction to be executed

« Data access information (destination and accessed data)

e C/C++ or assembly-language source programs

The trace information can be searched. The search conditions can be specifi@daedhe
Searchdialog box. Click the right mouse button in fhece window and choosg=ind...] from
the popup menu to display theace Searchdialog box.

For details, refer to section 5.17, Trace Window.
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3.12  Standard I/O and File I/O Processing

The simulator/debugger provides thinulated I/0 window to enable the standard I/O and file
1/0 processing listed in table 3.6 to be executed by the user program. When the I/O processing |
executed, th&imulated I/0 window must be open.

Table 3.6  I/O Functions

Function
No. Code Function Name Description
1 H'21 GETC Inputs one byte from the standard input device
2 H'22 PUTC Outputs one byte to the standard output device
3 H'23 GETS Inputs one line from the standard input device
4 H'24 PUTS Outputs one line to the standard output device
5 H'25 FOPEN Opens a file
6 H'06 FCLOSE Closes a file
7 H'27 FGETC Inputs one byte from a file
8 H'28 FPUTC Outputs one byte to a file
9 H'29 FGETS Inputs one line from a file
10 H'2A FPUTS Outputs one line to a file
11 H'0B FEOF Checks for end of file
12 H'0C FSEEK Moves the file pointer
13 H'0D FTELL Returns the current position of the file pointer

To perform 1/O processing, use ff&ystem Call Address]in theSimulator Systemdialog box
in the following procedure.

1. Setthe address specialized for I/O processing ifSystem Call Address] selec{Enable]
and execute the program.

2. When detecting a subroutine call instruction (BSR, JSR, or BSRF), that is, a system call to tt
specialized address during user program execution, the simulator/debugger performs 1/O
processing by using the RO and R1 values as the parameters.

Therefore, before issuing a system call, set as follows in the user program:

« Set the function code (table 3.6) to the RO register

MSB 1byte 1 byte LSB
. Function
| H'O01 |code | _ | _ |
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« Set the parameter block address to the R1 register (for the parameter block, refer to each
function description)

MSB LSB

| Parameter block address |

* Reserve the parameter block and input/output buffer areas
Each parameter of the parameter block must be accessed in the parameter size.

After the 1/0 processing, the simulator/debugger resumes simulation from the instruction that
follows the system call instruction.

Note: When a JSR, BSR, or BSRF instruction is used as a system call instruction, the
instruction following the JSR, BSR, or BSRF instruction is executed as a normal
instruction, not a slot instruction. Therefore, the instruction placed immediately after
the system call instruction (JSR, BSR, or BSRF) must not be one that produces
different results depending on whether executed as a normal instruction or as a slot
instruction.

Each I/O function is described in the following format:

(1) 2 (4) ‘
@) |

Parameter Block

©)

Parameters

(6)

(1) Number corresponding to table 3.6
(2) Function name

(3) Function code

(4) I/O overview

(5) I/O parameter block

(6) /0 parameters
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1 GETC Inputs one byte from the standard input device
H'21

Parameter Block

One byte One byte

+0
---- Input buffer start address ~ ---1

+2

Parameters

* Input buffer start address (input)
Start address of the buffer to which the input data is written to.

2 PUTC Outputs one byte to the standard output device
H'22

Parameter Block

One byte One byte

+0
- Output buffer start address ~ ----

+2

Parameters

* Output buffer start address (input)
Start address of the buffer in which the output data is stored.

3 GETS Inputs one line from the standard input device
H'23

Parameter Block

One byte One byte

+0
---- Input buffer start address ~ ---1

+2

Parameters

¢ Input buffer start address (input)
Start address of the buffer to which the input data is written to.

RENESAS
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4 PUTS Outputs one line to the standard output device
H'24

Parameter Block

One byte One byte

+0
---- Output buffer start address  ---1

+2

Parameters

e Output buffer start address (input)
Start address of the buffer in which the output data is stored.

5 FOPEN Opens a file
H'25

The FOPEN opens a file and returns the file number. After this processing, the returned file
number must be used to input, output, or close files. A maximum of 256 files can be open at the
same time.

Parameter Block

One byte One byte
+0 Return value File number
+2 Open mode Unused
+: l---  Start address of file name ----|
+

Parameters

¢ Return value (output)

0: Normal completion

—1: Error
e File number (output)

The number to be used in all file accesses after opening.
e Open mode (input)

H'00: "r"

H'O01: "w"

H'02: "a"

H'03: "r+"
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H'04: "w+"
H'05: "a+"
H'10: "rb"
H'11: "wb"
H'12: "ab"
H'13: "r+b"
H'14: "w+b"
H'15: "a+b"
These modes are interpreted as follows.
"r*: Open for reading.
"w": Open an empty file for writing.
"a": Open for appending (write starting at the end of the file).
"r+": Open for reading and writing.
"w+": Open an empty file for reading and writing.
"a+" : Open for reading and appending.
"b" : Open in binary mode.
e Start address of file name (input)
The start address of the area for storing the file name.

6 FCLOSE Closes a file
H'06

Parameter Block

One byte One byte

+0 ‘ Return value File number

Parameters

¢ Return value (output)
0: Normal completion
—1: Error
e File number (input)
The number returned when the file was opened.
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7 FGETC

H'27

Inputs one byte from a file

Parameter Block

Parameters

e Return value (output)
0: Normal completion
—1: EOF detected

¢ File number (input)

+0
+2
+4
+6

One byte One byte

Return value File number

Unused

L--- Start address of input buffer ----

The number returned when the file was opened.
e Start address of input buffer (input)
The start address of the buffer for storing input data.

8 FPUTC

H'28

Outputs one byte to a file

Parameter Block

Parameters

« Return value (output)
0: Normal completion
—1: Error

e File number (input)

+0
+2
+4
+6

One byte One byte
Return value File number
Unused

r--- Start address of output buffer ----

The number returned when the file was opened.
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e Start address of output buffer (input)
The start address of the buffer used for storing the output data.

9 FGETS Reads character string data from a file
H'29

Reads character string data from a file. Data is read until either a new line code or a NULL code
read, or until the buffer is full.

Parameter Block

One byte One byte
+0 Return value File number
) Buffer size
o Start address of input buffer ----
+6

Parameters

¢ Return value (output)
0: Normal completion
—1: EOF detected
¢ File number (input)
The number returned when the file was opened.
e Buffer size (input)
The size of the area for storing the read data. A maximum of 256 bytes can be stored.
e Start address of input buffer (input)
The start address of the buffer for storing input data.
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10

FPUTS Writes character string data to a file
H'2A

Writes character string data to a file. The NULL code that terminates the character string is not
written to the file.

Parameter Block

One byte One byte
+0 Return value File number
+2 Unused
+2 ---- Start address of output buffer ----
+

Parameters

Return value (output)

0: Normal completion

—1: Error

File number (input)

The number returned when the file was opened.

Start address of output buffer (input)

The start address of the buffer used for storing the output data.

11

FEOF Checks for end of file
H'0B

Parameter Block

One byte One byte

+0 ‘ Return value File number

Parameters

32

Return value (output)

0: File pointer is not at EOF

—1: EOF detected

File number (input)

The number returned when the file was opened.
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12

FSEEK Moves the file pointer to the specified position
H'0C

Parameter Block

One byte One byte
+0 Return value File number
+2 Direction Unused
+4
Offset
+6

Parameters

L]

Return value (output)

0: Normal completion

—1: Error

File number (input)

The number returned when the file was opened.

Direction (input)

0: The offset specifies the position as a byte count from the start of the file.
1: The offset specifies the position as a byte count from the current file pointer.
2: The offset specifies the position as a byte count from the end of the file.
Offset (input)

The byte count from the location specified by the direction parameter.

13

FTELL Returns the current position of the file pointer
H'OD

Parameter Block

One byte One byte
+0 Return value File number
+2 Unused
+4
Offset
+6
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Parameters

¢ Return value (output)
0: Normal completion
=1: Error

¢ File number (input)

The number returned when the file was opened.

« Offset (output)

The current position of the file pointer, as a byte count from the start of the file.

The following shows an example for inputting one character as a standard input (from a keyboart

MOV.L
MOV.L
MOV.L
JSR
NOP
STOP NOP
SYS CALL NOP
ALIGN
CALL_ADR .DATA.L
REQ COD .DATALL
PAR_ADR .DATA.L
PARM DATA.L
INBUF RES.B
.END
34

PAR_ADR,R1
REQ_COD,R0
CALL_ADR,R3
@R3

4

SYS_CALL
H’01210000
PARM
INBUF

2
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3.13 Break Conditions

The simulator/debugger provides the following conditions for interrupting the simulation of a use
program during execution.

« Break due to the satisfaction of a break command condition

« Break due to the detection of an error during execution of the user program
« Break due to a trace buffer overflow

e Break due to execution of the SLEEP instruction

¢ Break due to thESTOP] button

3.13.1 Break Due to the Satisfaction of a Break Command Condition

There are six break commands as follows:

« BREAKPOINT: Break based on the address of the instruction executed
e BREAK_ACCESS: Break based on access to a range of memory

e BREAK _CYCLE Break based on the number of execution cycles

e BREAK_DATA: Break based on the value of data written to memory

e BREAK_REGISTER: Break based on the value of data written to a register
e BREAK_SEQUENCE: Break based on a specified execution sequence

If [Stop] is specified as the action for a break condition, user program execution stops when the
break condition is satisfied. For details, refer to section 5.1, Break Window.

When a break condition is satisfied and user program execution stops, the instruction at the
breakpoint may or may not be executed before a break depending on the type of break, as listec
table 3.7.

Table 3.7  Processing When a Break Condition is Satisfied

Command Instruction When a Break Condition is Satisfied
BREAKPOINT Not executed

BREAK_ACCESS Executed

BREAK_CYCLE Executed

BREAK_DATA Executed

BREAK_REGISTER Executed

BREAK_SEQUENCE Not executed

For BREAKPOINT and BREAK_SEQUENCE, if a breakpoint is specified at an address other
than the beginning of the instruction, the break condition will not be detected.
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When a break condition is satisfied during user program execution, a break condition satisfaction
message is displayed on the status bar and execution stops.

3.13.2 Break Due to the Detection of an Error During Execution of the User Program

The simulator/debugger detects simulation errors, that is, program errors that cannot be detectec
by the CPU exception generation functions. Biraulator Systemdialog box specifies whether

to stop or continue the simulation when such an error occurs. Table 3.8 lists the error messages,
error causes, and the action of the simulator/debugger in the continuation mode.

Table 3.8  Simulation Errors

Processing in Continuation
Error Message Error Cause Mode

Memory Access Error ~ Access to a memory area that has not ~ On memory write, nothing is
been allocated written; on memory read, all bits
areread as 1.

Write to a memory area having the write
protect attribute

Read from a memory area having the
read disable attribute

Access to an area where memory does

not exist
lllegal Operation Zero division executed by the DIV1 Operates in the same way as the
instruction actual device operation.

Writing zero by the SETRC instruction

lllegal DSP Operation  Shift of more than 32 bits executed by
the PSHA instruction

Shift of more than 16 bits executed by
the PSHL instruction

Invalid DSP Instruction Invalid DSP instruction code Always stops.
Code
TLB Multiple Hit Hit to multiple TLB entries at MMU Undefined.

address translation (only for the SH-3,
SH-3E, and SH3-DSP series)

When a simulation error occurs in the stop mode, the simulator/debugger returns to the comman
wait state after stopping instruction execution and displaying the error message. Table 3.9 lists tt
states of the program counter (PC) at simulation error stop. The status register (SR) value does 1
change at simulation error stop.
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Table 3.9 Register States at Simulation Error Stop

Error Message PC Value

Memory Access Error « When an instruction is read:
0O SH2-DSP and SH3-DSP series

The third instruction address before the instruction that caused the
error.

0 SH-1, SH-2, SH-2E, SH-3, SH-3E, and SH-4 series
The instruction address before the instruction that caused the error.
The slot address if an error occurs when a branch destination is
read.
* When an instruction is executed:
The instruction address following the instruction that caused the error.

lllegal Operation The instruction address following the instruction that caused the error.

lllegal DSP Operation The second instruction address following the instruction that caused the
error.

Invalid DSP The second instruction address following the instruction that caused the

Instruction Code error.

TLB Multiple Hit The address of the instruction that caused the error.

Use the following procedure when debugging programs which include instructions that generate
simulation errors.

a. First execute the program in the stop mode and confirm that there are no errors except thos
the intended locations.
b. After confirming the above, execute the program in the continuation mode.

Note: If an error occurs in the stop mode and simulation is continued after changing the
simulator mode to the continuation mode, simulation may not be performed
correctly. When restarting a simulation, always restore the register contents
(general, control, and system registers) and the memory contents to the state prior to
the occurrence of the error.

3.13.3 Break Due to a Trace Buffer Overflow

After the[Break] mode is specified witfiTrace Buffer Full Handling] in theTrace Acquisition
dialog box, the simulator/debugger stops execution when the trace buffer becomes full. The
following message is displayed when execution is stopped.

Trace Buffer Full
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3.13.4 Break Due to Execution of the SLEEP Instruction

When the SLEEP instruction is executed during instruction execution, the simulator/debugger
stops execution. The following message is displayed when execution is stopped.

Sleep

Note: When restarting execution, change the PC value to the instruction address at the
restart location.

3.13.5 Break Due to the [STOP] Button

Users can forcibly terminate execution by clicking fB€OP] button during instruction
execution. The following message is displayed when execution is terminated.

Stop
Execution can be resumed with the Go or Step command.

3.14  Floating-Point Data

Floating-point numbers can be displayed and input for the following real-number data, which
makes floating-point data processing easier.

« Data in theSet Breakdialog box when the break type is sefRoeak Data] or [Break
Register]

« Data in theMemory window

« Data in theFill Memory dialog box

¢ Data in theSearch Memorydialog box

¢ Register values displayed in tRegisterswindow

¢ Input data in th&Registerdialog box

The floating-point data format conforms to the ANSI C standard.

In the simulator/debugger, the rounding mode for floating-point decimal-to-binary conversion can
be selected in th8imulator Systemdialog box. One of the following two modes can be selected:

¢ Round to nearest (RN)
¢ Round to zero (RZ)

If a denormalized number is specified for binary-to-decimal or decimal-to-binary conversion, it is
converted to zero in RZ mode, and it is left as a denormalized number in RN mode. If an overflov
occurs during decimal-to-binary conversion, the maximum floating-point value is returned in RZ
mode, and the infinity is returned in RN mode.
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3.15 Display of Function Call History

The simulator/debugger displays the function call history irStiaek Trace window when

simulation stops, which enables program execution flow to be checked easily. Selecting a functi
name in theStack Tracewindow displays the corresponding source program ilsthece

window; the function that has called the current function can also be checked.

The displayed function call history is updated in the following cases:

* When simulation stops under the break conditions described in section 3.13, Break Conditiol
* When register values are modified while simulation stops due to the above break conditions.
« While single-step execution is performed.

For details, refer to section 5.47, Stack Trace Window.

3.16 Profiler

The simulator/debugger displays the memory address and size allocated to functions and globa
variables, the number of function calls and the profile data. The profile data displayed differs
according to the CPU. The displayed contents are as follows.

+ SH-1/SH-2/SH-2E series, SH2-DSP (Core), SH2-DSP (SH7410) and SH2-DSP (SH7065):
O Times (the number of times a function was called or a global variable was accessed.)
O Cycle (the number of execution cycles)
0 Ext_mem (the number of times the external memory was accessed)
O 1/O_area (the number of times the input/output area was accessed)
O Int_mem (the number of times the internal memory was accessed)
+ SH-3/SH-3E/SH3-DSP Series and SH2-DSP (SH7612):
Times (the number of times a function was called or a global variable was accessed.)
Cycle (the number of execution cycles)
Cache miss (the number of Instruction cache misses)
Ext_mem (the number of times the external memory was accessed)
I/0_area (the number of times the input/output area was accessed)
Int_mem (the number of times the internal memory was accessed)

Ooo0oo0oogo

= SH-4 Series:

Times (the number of times a function was called or a global variable was accessed.)
Cycle (the number of execution cycles)

ICache miss (the number of Instruction cache misses)

OCache miss (the number of Operand cache misses)

O

[ I B

39
RENESAS



0 Ext_mem (the number of times the external memory was accessed)
O 1/O_area (the number of times the input/output area was accessed)
O Int_mem (the number of times the internal memory was accessed)

Profile information is displayed in list, tree and chart formats. Using profile information it is
possible to optimize user programs by reducing the size and putting the most frequently called
functions in-line. Further, using the profile information saved to a file, it is possible to optimize
user programs based on operational information using the optimizing linkage editor.

For details, refer to sections 5.48, Profile Window (List Sheet), through section 5.50, Profile Char
Window, and section 4.2.3, Optimize Option Profile in the Optimizing Linkage Editor User's
Manual.

3.17 Pseudo-Interrupts
The simulator/debugger can generate pseudo-interrupts during simulation in two ways:

1. Pseudo-interrupts generated by break conditions
A pseudo-interrupt can be generated by using a break command to fipéeifupt] as the
action when a break condition is satisfied. For details, refer to section 5.1, Break Window.
2. Pseudo-interrupts generated from Thigger window

A pseudo-interrupt can be generated by clicking a trigger button iFridger window. For
details, refer to section 5.21, Trigger Window.

If another pseudo-interrupt occurs between a pseudo-interrupt occurrence and its acceptance, of
the interrupt that has a higher priority can be processed.

Note: Whether an interrupt is accepted is determined by the specifications of the CPU for
the selected debugging platform. Note, however, that when H'11 is specified as the
priority level of an interrupt, that interrupt is always accepted. The
simulator/debugger does not simulate the operation of the interrupt controller.
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3.18 Coverage

The simulator/debugger acquires instruction coverage information during instruction execution
within the address range specified by the user.

The coverage window displays the following items of the acquired instruction coverage
information:

e Times (instruction execution count)
e Pass (result of a conditional branch instruction)
T: Execution has branched in all cases.
F: Execution has not branched in any cases.
T/F: Execution has branched in some cases, but not in others.
-: The target instruction is not a branch instruction or the instruction has not been executed.
e Address (instruction address)
« Assembler (disassembled display)
¢ Source (C/C++ or assembly-language source program)

The instruction coverage information can also be displayed in the editor window by highlighting
the column corresponding to the source line of the executed instruction.

The instruction coverage information can be saved in or loaded from a file. Only a file in the
.COV format can be loaded.

The status of each instruction execution can be monitored through the instruction coverage
information. In addition, this information can be used to determine which part of a program has
not been executed. For details, refer to section 5.57, Coverage Window, through section 5.64,
Save Coverage Data Dialog Box.
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Section 4 Menus

This document uses the standard Micrdsefénu naming convention.

enu title
Wenu bar Etutorial - Hitachi £ - [tutorialc]
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Figure 4.1 Menus
Check marks indicate that the feature provided by the menu option is selected.

Ellipsis indicates that selecting the menu option will open a dialog box that requires extra
information to be entered.

Refer to your Windowsuser manual for details on how to use the Windawsnu system.

4.1 View

The View menu is used to select and open new child windows. If the menu option is grayed, the
the features provided by the window are not available with the current debugging platform.

4.1.1  Workspace

IB) Opens théVorkspace window displaying a list of source files.

4.1.2  Output

& Opens théutput window displaying a message when using the debugger.

4.1.3  Breakpoints

[ Opens théreakpoints window allowing the user to view and edit current breakpoints.
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4.1.4 Command Line

Opens th&Command Line window allowing the user to enter text-based commands to
control the debugging platform. These commands can be piped in from a batch file, and the resu
piped out to a log file, allowing automatic tests to be performed.

4.1.5 Disassembly

5| Launches th&et Addressdialog box allowing the user to enter the address that you wish
to view.

416 10

Ll Opens theéO window allowing the user to view and modify the control register.

4.1.7 Labels

Launches thé&abels window allowing the user to manipulate the current program's
symbols (labels).

4.1.8 Locals

= Opens thd.ocals window allowing the user to view and edit the values of the variables
defined in the current function. The contents are blank unless the PC is within a C/C++ source-
level function.

4.1.9 Memory...

Launches th&et Addressdialog box allowing the user to specify a memory block and
view format to display within &emory window.

4.1.10 Performance Analysis

E] Launches th@erformance Analysiswindow allowing the user to set up and view the
number of times that particular sections of the user program have been called.

4.1.11 Profile

Opens théProfile window allowing the user to view the address and size of a function or
a global variable, the number of times the function is called, and profile data.
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4.1.12 Registers

Opens thdRegisterswindow allowing the user to view all the current CPU registers and
their contents.

4.1.13 Status

a¥ Opens the&system Statuswvindow allowing the user to view the debugging platform's
current status and the current session and program names.

4.1.14 Trace

= Opens thdrace window allowing the user to see the current trace information.

4.1.15 Watch

2 Opens théVatch window allowing the user to enter C/C++-source level variables and
view and modify their contents.

4.1.16 TLB..

Opens thépen TLB dialog box allowing the user to enter the type of TLB that you
wish to view.

4.1.17 Cache...

% Opens thépen Cachedialog box allowing the user to enter the type of cache that you
wish to view.

4.1.18 Simulated I/O

(] Opens th&imulated I/O window enabling the standard I/O and file 1/O.

4.1.19 Stack Trace

i Opens théstack Tracewindow displaying the current stack trace information.
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4.1.20 Coverage...

Ed Opens th&Coveragewindow allowing the user to view the coverage information.

4.1.21 Image...

. Opens thémage window displaying the memory contents as images.

4.1.22 Waveform...

= Opens thaVaveform window displaying the memory contents as waveforms.

4.1.23 Trigger

|'§| Opens thdrigger window displaying trigger buttons to generate manual interrupts
during simulation.

4.2 Options

The Options menu is used to change the settings for the debugging interface of the HEW and
make the settings for the debugging platform.

4.2.1 Debug Settings...

Launches th®ebug Settingsdialog box allowing the user to modify the settings for the
debugging interface of the HEW (not debugging platform dependent settings).

4.2.2 Radix

boye e Cascades a menu displaying a list of radix in which the numeric values

will be displayed and entered by default (without entering the radix prefix). The current radix has
a toolbar button to its left is locked down.

For example, if the current radix is decimal then the number ten will be display®@"ant
may be entered ag0", "H’'A", "0x0a ", etc.; if the current radix is hexadecimal then the number
ten will be displayed a®A" and entered ad", "D’10 ", etc.
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4.2.3 Simulator

System...:

T+ Launches &imulator Systemdialog box allowing the user to modify the debugging
platform settings. Refer to section 5.24, Simulator System Dialog Box for more details.

Memory Resource...:

ik Opens th&imulator Memory Resourcewindow allowing the user to view and edit the

debugging platform's current memory map.

4.3  Debug

The Debug menu controls the execution of the user program in the debugging platform.

4.3.1 ResetCPU

Elt Resets the user system hardware and sets the PC to the reset vector address.

43.2 Go

Ell Starts executing the user program at the current PC.

4.3.3 Reset Go

Executes the user program from the reset vector address.

4.3.4 Go To Cursor

+
B Starts executing the user program at the current PC and continues until the PC equals t
address indicated by the current text cursor (not mouse cursor) position.

435 SetPC To Cursor

L. Changes the value of the Program Counter (PC) to the address at the row of the text
cursor (not mouse cursor). Disabled if no address is available for the current row.
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4.3.6 Run..

Launches th&®un Program dialog box allowing the user to enter temporary breakpoints before
executing the user program.

4.3.7 Stepin

[y Executes a block of user program before breaking. The size of this block is normally a
single instruction but may be set by the user to more than one instruction or a C/C++-source line
(see also section 4.3.10, Step...). If a subroutine call is reached, then the subroutine will be enter
and the view is updated to include its code.

4.3.8 Step Over

o Executes a block of user program before breaking. The size of this block is normally a
single instruction but can be set by the user to more than one instruction or a C/C++-source line
(see also section 4.3.10, Step...). If a subroutine call is reached, then the subroutine will not be
entered and sufficient user program will be executed to set the current PC position to the next lin
in the current view.

4.3.9 Step Out

{y Executes sufficient user program to reach the end of the current function and set the PC
to the next line in the calling function before breaking.

4.3.10 Step...

Launches th&tep Programdialog box allowing the user to modify the settings for stepping.

4.3.11 Step Mode

Specifies theStep Modeallowing the user to select a unit of stepping fidato (automatic
selection) Assembly (assembly instruction units), 8ource (C/C++ source level).

4.3.12 Halt Program

D Stops the execution of the user program.

4.3.13 Initialize

Disconnects the debugging platform and connects it again.
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4.3.14 Disconnect

Disconnects the debugging platform.

4.3.15 Download Modules

Downloads the object program.

4.3.16 Unload Modules

Unloads the object program.

4.4 Memory

The Memory menu is used for aspects of the user program that access memory.

4.4.1 Search...

Launches th&earch Memorydialog box allowing the user to specify the start and end addresses
and the data value to be searched and to perform the search. Search conditions (match/unmatc
and search direction) can also be specified.

4.4.2 Copy...

Launches th€opy Memory dialog box allowing the user to copy a block of the
debugging platform's memory to an address within the same memory area. The blocks may
overlap, in which case any data within the overlapped region of the source block will be
overwritten. If a block of memory is highlighted inveemory window, these will be

automatically entered as the start and end addresses when the dialog box is displayed. Data in
source block can be compared with that in the destination while being copied.

4.4.3 Compare...

Launches th€ompare Memory dialog box, allowing the user to select a start and an end addres:
in the memory area, to check against another area in memory. If a block of memory is highlighte
in aMemory window, these will be automatically entered as the start and end addresses when tl
dialog box is displayed.

4.4.4 Fil...

Launches th&ill Memory dialog box allowing the user to fill a block of the debugging

platform’'s memory with a value. If a block of memory is highlightedNfeanory window, these
will be automatically entered as the start and end addresses when the dialog box is displayed.
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445 Refresh
Forces a manual update of the contents of all dpemory windows.
4.4.6 Configure Overlay...

Launches th®verlay dialog box. When the overlay function is used, the target section
group can be selected in the dialog box.
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Section 5 Windows and Dialog Boxes

This section describes types of windows and dialog boxes, the features that they support and th
options available through their associated popup menu.

51 Break Window

Enablel Typel Condition | Action
Enable BFP PC=H'OO001000 Stop
Enable ER Register=E3 Stop

1]

| 2

Figure 5.1 Break Window

This window displays all of the specified breakpoints. Iltems that can be displayed are listed belc

[Enable]

[Type]

[Condition]

[Action]

Displays whether the breakpoint is enabled or disabled.
Enable: Valid
Disable: Invalid

Displays break types
BP: PC break
BA: Break access
BD: Break data
BR: Break register (Register name)
BS: Break sequence
BCY: Break cycle

Displays the conditions that satisfies a break condition. The contents displayed diffe
from the type of the break. When the type of the break is BR, the register name is
displayed, and when the type of the break is BCY, the number of cycles is displaye
BP: PC = Program counter (Corresponding file name, line, and symbol name)
BA: Address = Address (Symbol name)
BD: Address = Address (Symbol nhame)
BR: Register = Register name
BS: PC = Program counter (Corresponding file name, line, and symbol name)
BCY: Cycle = Number of cycles (displayed in hexadecimal)

Displays the operation of the simulator/debugger when a break condition is satisfiec
Stop: Execution halts
File Input (file name) [File state: Memory data is read from file]
File Output (file name) [File state: Memory data is written to file]
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Interrupt (Interrupt type/priority): Interrupt processing
Only for SH3-DSP (Interrupt type 1, interrupt type 2/priority) is displayed.

When a breakpoint is double-clicked in this window, $ie¢ Break 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.

511 Add..

Sets breakpoints. Clicking this item will open $et Breakdialog box and break conditions can
be specified.

5.1.2  Edit...

Only enabled when one breakpoint is selected. Select a breakpoint to be edited and click this iter
The Set Breakdialog box will open and break conditions can be changed.

5.1.3 Enable

Enables the selected breakpoint(s).

514 Disable

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

5.1.5 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 5.1.4, Disable).

5.1.6 Delete All

Removes all breakpoints.

51.7 Go to Source

Only enabled when one breakpoint is selected. Ofensceor Disassemblywindow at address
of breakpoint.
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5.1.8 Close File

Closes the selected File Input or File Output data file and resets the address to read the file.

5.1.9 Close All Files

Closes all the selected File Input and File Output files and resets the address to read the file.

5.2 Set Break Dialog Box (Condition Sheet)

Break type : IF'I: Breakpoint j
Address : IH"I ooan
LCourt : ID 1

] I Cancel |

Figure 5.2 Set Break Dialog Box (Condition Sheet)
This dialog box specifies break conditions.

A break type to be set is specified using the radio buttons [iBthak type] box. Items that can
be specified are listed below.
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[PC Breakpoint] Up to 255 breakpoints can be specified
[Address] Address where a break occurs
[Count] Number of times that a specified instruction is fetched (when
the prefix is omitted, values must be input and are displayed in
decimal) (1 to 16383, default: 1)

[Break Access] Up to two addresses can be specified
[Start address]  Start address of memory where a break occurs if the memory
is accessed
[End address]  End address of memory where a break occurs if the memory is
accessed (If no data is input, only the start address is break
range)
[Access type] Read, Write, or Read/Write

[Break Data] Up to eight values of data can be specified
[Start address] Address of memory where a break occurs

[Data] Data value that causes a break
[Size] Data size
[Option] Data match/mismatch

[Break Register] Up to eight register names can be specified

[Register] Register name where break conditions are specified

[Size] Data size

[Data] Data value that causes a break (If no data is input, a break
occurs whenever data is written to the register)

[Option] Data match/mismatch

[Break Sequence]Only one address can be specified
[Addressl]to  Pass addresses that are the conditions to generate a break.
[Address8] (All eight breakpoints do not have to be set.)

[Break Cycle] Up to 255 cycles can be specified
[Cycle] Number of cycles to determine a break (H'1 to H'FFFFFFFF).

A condition will be satisfied by a number of cycles of [Cycle]
x n. However, the specified number of cycles and the number
of cycles that satisfied the condition may be different.
[Count] Number of times breaks will occur
[ALL] A break will occur whenever a condition is satisfied.
[Times] (when the prefix is omitted, values must be input and
are displayed in hexadecimal) (1 to 65535)
A break will occur only when the number of times
the conditions is satisfied is equal to or below the
value specified for [Times].
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When[PC Breakpoint] and[Break Sequence]s selected, if an overloaded function or class
name including a member function is specified in addres§dleet Functiondialog box opens.
In the dialog box, select a function. For details, refer to the HEW Debugger User's Manual.

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

Note: For the SH3-DSP series, specify values within the range H'A5000000 to H'A501FFFF
(X and Y memory virtual addresses, corresponding to physical addresses H'05000000
to H'0501FFFF) as the [Start address] and [End address] in [Break Access] and as
the [Start address] in [Break Data] for X or Y memory accesses by the MOVX or
MOVY instruction.

5.3 Set Break Dialog Box (Action Sheet)

Action type I Stop j

OF. I Cancel |

Figure 5.3 Set Break Dialog Box (Action Sheet)
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This dialog box specifies the operation when a break condition is satisfied. First set the operation
in [Action type]. The following show the items that can be set in each operation.

[Stop] Stops the operation of user program when a condition is satisfied. There is no
item to be set.

[File Input] The data of a specified file is referred to and its contents are written to the
specified memory when a condition has been satisfied
[Input file] Data file to refer to.

When the simulator/debugger has reached referring to the end
of afile, it will repeat referring to the beginning of the same

file.
[Address] Memory address where data should be written to.
[Data size] Data size to be written to (1/2/4/8).
[Count] Number of data to be written to (when the prefix is omitted,

values must be input and are displayed in decimal) (H'1 to
H'FFFFFFFF).
[File Output] The contents of a specified memory is written to the specified file when a
condition has been satisfied.
[Output file] Data file to be written to.

[Append] When a existing file is specified for the [Output File],
[Address] Memory address to read data to.

[Data size] Size of one data to refer to (1/2/4/8).

[Count] Number of data to refer to (when the prefix is omitted, values

must be input and are displayed in decimal) (H'1 to
H'FFFFFFFF).
[Option] Data match/mismatch
[Interrupt] Interrupts the program when a condition has been satisfied. For details, refer to
section 3.13, Pseudo-Interrupts.

[Interrupt typel] Specifies the following values for each CPU (when the prefix
is omitted, values must be input and are displayed in
hexadecimal)

e SH-1, SH-2, and SH2-DSP series
Interrupt vector number (H'0 to H'FF)

e SH-3, SH-4, and SH3-DSP series
INTEVT (H'0 to H'FFF)

[Interrupt type2] Only the SH3-DSP series can specify the following (when the
prefix is omitted, values must be input and are displayed in
hexadecimal):

INTEVT2 (H'0 to H'FFF)

[Priority] Interrupt priority (when the prefix is omitted, values must be
input and are displayed in hexadecimal) (H'0 to H'11)

When H'10 is specified, the interrupt is always accepted
regardless of the | bit in SR, but is masked by the BL bit in
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SR.
When H'11 is specified, the interrupt is always accepted
regardless of the | and BL bits in SR.

Note: When the same file is specified for multiple File Inputs, the simulator/debugger will
read data from the file in the order conditions are satisfied. When the same file is
specified for multiple File Outputs, the simulator/debugger will write data to the file
in the order conditions are satisfied. However, when File Input and File Output
specify the same file, only the operation for the first condition satisfied is valid.

54 Command Line Window

«t Command Line =]

=

Figure 5.4 Command Line Window

Allows the user to control the debugging platform by sending text-based commands instead of t
window menus and commands. It is useful if a series of predefined commands need to be sent:
the debugging platform by calling them from a batch file and, optionally, recording the output in -
log file. The command can be executed by pressing 'Enter' after the command is input to the las
line (or, theEnter button in the right of the text box is clicked). For information about the
available commands, refer to the on-line help.

If available, the window title displays the current batch and log file names separated by colons.

Pressing the Ctrl + or Ctrl +1 keys on the last line displays the previously executed command
line.

The functionality of the toolbar buttons is identical to the popup menu options shown below.
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Clicking the right mouse button on t®mmand Line window displays the popup menus. The
menus include the following options.

541 Set Batch File...

Launches th&et Batch Filedialog box, allowing the user to enter the name of a command file
(*.hdc). Clicking the[Play] button closes the dialog box and the specified command file runs.
Clicking the[OK] button displays the specified command file name as the window title. Clicking
the[Cancel] button closes the dialog box without modifying the setting.

Set Batch File HE|

|| LI Browsze,. | ok |

Figure 5.5 Set Batch File Dialog Box

54.2 Play
Runs the command file (*.hdc) selected in 8wt Batch Filedialog box. It is displayed in a

recessed state while the batch file is running and can be used to stop an executing batch file and
return control to the user.

54.3 Stop

Stops the execution of a command. The button becomes valid during the execution of the
command.

5.4.4  SetLog File...

Launches th®©pen Log Filedialog box, allowing the user to enter the name of a log file (*.l0g).
The logging option is automatically set and the name of the file shown on the window title bar.

Opening a previous log file will ask the user if they wish to append or over-write the current log.
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Open Log File EHE

I LI Browse,. |

Cancel

Figure 5.6 Open Log File Dialog Box

5.4.5 Logging
Toggles logging to file on and off. When logging is active, the button becomes effective. Note th

the contents of the log file cannot be viewed until logging is completed, or temporarily disabled t
clearing the check box. Re-enabling logging will append to the log file.

5.4.6 Browse...

Displays theBrowse dialog box. This dialog box pastes the full path of the selected file to the
cursor location. This option can only be used when the cursor is at the last line.

547 Placeholder

Pastes the selected placeholder to the cursor location. This function is only available when the
cursor is located on the last line.

54.8 Select All

Selects all contents output in tBemmand Line window.

5.4.9 Copy

Only available if a block of text is highlighted. This copies the highlighted text into the Wihdows
clipboard, allowing it to be pasted into other applications.

5.4.10 Paste

This option pastes the contents of the Windoglgboard to the current cursor location. This
option can only be used when the cursor is at the last line.
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5.5 Disassembly Window
This window is used to display code at the assembly-language level.

Assembly-language information is obtained by disassembling the memory contents, and may be
edited or viewed directly from memory without requiring debug information from the object file.

wlt- Dizazzembly
00001000 0009 NOP
@[)0001002 7001 ADD
00001004 6103 MOY
00001006 D204 MOY.L
500001008 AA02 BRA
00007004 0009 NOP
00001000 6013 MIY
0000100E 71FF ADD
00007
]
1
]
]
]
1
1

010 2906 BT
00001012 0009 NOP
00001014 000B RTS
00001016 0009 NOP
00001018 1234 MOV.L
0000T01A 5678 MOV.L
00001010 AdAA BRA
0000101E BBBB BSR

RN

$H'01,R0

RO,R1
@(H0010:8,PC),R2
@H 0410:12

R1,R0
#HFF,R1
@H"1020:8

R3,@(H 10:4,R2)
@(H 20:4,R7),R6
@H'0574:12
@H 0798:12

Figure 5.7 Disassembly Window

This window displays address information, addresses, instruction code, and instruction mnemoni

The following are the address information items:

[I: A bookmark is set.
@: A PC Break is set.

=:: PC location

A popup menu containing the following options is available by right-clicking within the window:
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551 View Source

Opens thé&ourcewindow including the source program corresponding to the text cursor (not the
mouse cursor) position. Only available when the selected source line is valid.

55.2 Go to cursor

+
El Commences to execute the user program starting from the current PC address. The
program will continue to run until the PC reaches the address indicated by the text cursor (not tt
mouse cursor) or another break condition is satisfied. PC breakpoint is used for this function. Th
function is not available when 255 PC breakpoints have already been specified.

553 Set Address...

Displays theSet Addressdialog box. Specify the address from which the display should start.

554 Set PC Here

Changes the value of the PC to the address indicated by the text cursor (not the mouse cursor).

555  Edit..

Launches thé&ssemblerdialog box allowing the user to modify the instruction at that address.
Note that changes to the machine code do not modify the source file, and any changes will be I
at the end of the session.

5.5.6  Code Bytes

Selects whether or not the instruction code is displayed.

5.5.7  Toggle Breakpoint

Enables or disables PC breakpoints.
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5.6 IO Window

10 M =] E3
M ame Addreszs " alue Access
El- ModuleD
- B Registedd 00000Fon FE R
I B Bitfield001 1 R
- Bitfield000 0 R
. #-  Rengisted O000FFO0 W
7 Moduled
Regizter10 O0FFO000 R
Register11 O0FFOFD0 R (W]
- Module2
- Module3
E-  Moduled
®- ModuleS

Figure 5.8 10 Window
Refers to and sets the values of control registers.

Double-clicking the plus mark (+) or minus mark (-), or entering the plus key (+) or minus key (-)
will expand or compress the information of control registers, and then display it.

Double-clicking theName column displays the Edit Register dialog box. The value of the control
registers can be modified.
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5.7 Label Window

Label =]

EP |Address |Name ﬂ
H'O00O000000BIM_ToO
HTO0OO00O000O0 RESET Vectors

@ H'00000010 INT Vectors
HT0000044Ezerodiv
HTO0000044Ezerodiv
HTO0O0O000800 Power(OM Reset PO
HTO00000B32 Manual Reset PC
HTOO000O0B4C INT Illegal code 7

1] | .

Figure 5.9 Label Window

You can view symbols sorted either alphabetically (by ASCII code) or by address value by
clicking on the respective column heading.

It supports column-specific double-click actions:
e BP - Sets or cancels a PC breakpoint at that address.

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

571 Add...

Launches thédd Label dialog box:

Add Label HE

Hame: [ =l OK |
Address: [Hooooa0ao =] GCancel |

Figure 5.10 Add Label Dialog Box

Enter the new label name into tNeamefield and the corresponding value into thadressfield

and pres$OK] . TheAdd Label dialog box closes and the label list is updated to show the new
label. When an overloaded function or a class name is entereddddhessfield, theSelect
Function dialog box opens for you to select a function. For details, refer to the HEW Debugger
User’'s Manual.
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5.7.2  Edit...

Launches th&dit Label dialog box:

Edit Label _main

MName: |_main | (4 I

Address: [Ho001072 | Cancel |

Figure 5.11 Edit Label Dialog Box

Edit the label name and value as required and then [[@&$sto save the modified version in the
label list. The list display is updated to show the new label details. When an overloaded function
or a class name is entered in Aadressfield, theSelect Functiondialog box opens for you to
select a function. For details, refer to the HEW Debugger User’'s Manual.

5.7.3 Delete

Deletes the currently selected label from the symbol list. Alternatively ugsethteaccelerator
key. A confirmation message box appears:

Confirmation Reguest

Delete Label ETEL

[T Don't ask this question again;

(0] 4 I Cancel

Figure 5.12 Message Box for Confirming Label Deletion

If you click [OK], the label is removed from label list and the window display is updated. If the
message box is not required then do not seledéhete Labeloption of theConfirmation sheet
in theHEW Options dialog box.

5.7.4 Delete All

Deletes all the labels from the list. A confirmation message box appears:
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Confirmation Feguest

Delete &l Label=

[T Daon't ask thiz question again

Cancel i

Figure 5.13 Message Box for Confirming All Label Deletion

If you click [OK], all the labels are removed from the HEW system’s symbol table and the list
display will be cleared. If the message box is not required then do not selBete¢teAll Labels
option of theConfirmation sheet in thédEW Options dialog box.

5.7.5 Load...

Merges a symbol file into HEW's current symbol table. Ibad Symbolsdialog box opens:

Load Symbols

Lok, i I £ HBstut

tutriaLS_','

File name: Imy_cnde.sym

Open I

Files of type: |5 yrnbol Files [ sym)

j Cancel |

Figure 5.14 Load Symbols Dialog Box
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The dialog box operates like a standard Windo@ygen File dialog box; select the file and click
[Open] to start loading. The standard file extension for symbol files is “.sym”. When the symbol
loading is complete a confirmation message box may be displayed showing how many symbols
have been loaded (this can be switched off iftbefirmation sheet on thelEW Options

dialog box).

5.7.6 Save

Saves HEW'’s current symbol table to a symbol file.

5.7.7 Save As...

The Save Symbolsiialog box operates like a standard Windb@ave File Asdialog box. Enter
the name for the file in thigile namefield and click[Open] to save HEW's current label list to a
symbol file. The standard file extension for symbol files is “.sym”.

See appendix B of the HEW Debugger User’'s Manual for symbol file format.

5.7.8 Find...

Launches thé&ind Label dialog box:

Find Label HE

Marme: I LI ok I
[T Match Caze I LI Cancel |

Figure 5.15 Find Label Dialog Box

Enter all or part of the label name that you wish to find into the edit box and@Kgdkor press
ENTER. The dialog box closes and HEW searches the label list for a label name containing the
text that you entered.

Note: Only the label is stored by 1024 characters of the start, therefore the label name must
not overlap mutually in 1024 characters or less. Labels are case sensitive.

5.7.9 Find Next

Finds the next occurrence of the label containing the text that you entered.
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5.7.10 View Source

Opens th&ourceor Disassemblywindow containing the address corresponding to the label.

5.8 Locals Window

& Locals _ O] %]

Mame

........ i 08410 { O:x00000d0 |

........ i 010 { 0x00000fc: } fint)
........ tmin 00 { 000000423 1 lint)
........ tha: 0’22117 { 0:00000f=4 1 fint)

Figure 5.16 Locals Window

Allows the user to view and modify the values of all the local variables. The contents of this
window are blank unless the current PC can be associated to a function containing local variabl
in the source filegia the debugging information available in the object file.

The following items are displayed.
[Name] Name of the variable

[Value] Value, assigned location.
The assigned location is enclosed by { }.

[Type] Displays the type of variable

The variables are listed with a plus indicating that the information may be expanded by double-
clicking on the variable name, and a minus indicating that the information may be collapsed.
Alternatively, the plus and minus keys may be used. For more information on the display of
information, refer to the HEW Debugger User’'s Manual.

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

5.8.1 Edit Value...

Launches a dialog box to modify the selected variable’s value.
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5.8.2 Radix

Changes the radix for the selected local variable display.

5.8.3 Copy

Only available if a block of text is highlighted. This copies the highlighted text into the
Windows' clipboard, allowing it to be pasted into other applications.

5.9 Memory Window

Z Memorny M=]

ddress Data Yalue
DOFFECO0 B2 69 74 61 Hita
OOFFEC04 63 68 00 00  ch..
OOFFECOE 00 00 00 00
OOFFECOC 00 00 00 00
OOFFECL0 00 00 00 00
OOFFEC14 00 00 00 0O
DOFFECL1E 00 00 00 00

Figure 5.17 Memory Window

Allows the user to view and modify the contents of the debugging platform's memory. Memory
may be viewed in ASCII, byte, word, longword, single-precision floating-point, and double-
precision floating-point formats, and the title bar indicates the current view style and the address
shown as the offset from the previous label (symbol).

The contents of memory can be edited by double-clicking on a data item. The latter will launch th
Edit dialog box, allowing the user to enter a new value using a complex expression. If the data at
that address cannot be modified (i.e. within ROM or guarded memory) then the message "Invalid
address value" is displayed.

Double-clicking within the Address column will launch tBet Addressdialog box, allowing the
user to enter an address. Clicking f@&] button will update the window so that the address
entered in th&et Addressdialog box is the first address displayed in the top-left corner.

A popup menu containing the following options is available by right-clicking within the window:
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59.1 Lock Refresh

Controls theMemory window so that it is not automatically updated when user program
execution stops.

5.9.2 Refresh

Forcibly updates thlemory window contents.

5.9.3 Start Address...

Launches th&et Addressdialog box, allowing the user to enter new start and end addresses. Th
window will be updated so that this is the first address displayed in the top-left corner. When an
overloaded function or a class name including a member function is enter8d]e¢beFunction
dialog box opens for you to select a function. For details, refer to section 7.3, Supporting
Duplicate Labels in the HEW Debugger User's Manual. The size to display data can be specifie

59.4 Format...

Displays the=ormat Memory Display dialog box. The size to display data, the format to display
data, and the font used to display data can be specified.

5.9.5 Search...

Launches th&earch Memorydialog box, allowing the user to search a block of the debugging
platform’'s memory for a specified data value. If a block of memory is highlighted, the start and
end fields in the dialog box will be set automatically with the start and end addresses
corresponding to the highlighted block, respectively. Search conditions (match/unmatch and
search direction) can also be specified. Wiegnory window is updated to start with the address
which holds the data that satisfies the search conditions.

5.9.6 Search Next

Only available when data has been found withSBarch...option. This option starts search from
the address following the one found with the last search operation.

5.9.7 Copy...

Launches th€opy Memory dialog box, allowing the user to copy a block of memory within the
debugging platform to another location within the same memory space. The blocks may overlap
The start and end fields may be set similarly toSbarchoption (see section 5.9.5, Search...).

Data in the source block can be compared with that in the destination while being copied.
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5.9.8 Compare...

Launches th€ompare Memory dialog box, allowing the user to select a start and an end address
in the memory area, to check against another area in memory. If a block of memory is highlightec
in aMemory window, these will be automatically set as the start and end addresses when the
dialog box is displayed.

Similar to Verify memory, but compares two blocks in memory.

5.9.9 Fil...

Launches th&ill Memory dialog box, allowing the user to fill a block of the debugging
platform's memory with a specified value. The start and end fields may be set similarly to the
Searchoption (see section 5.9.5, Search...).

5.9.10 Save...

Launches th&ave Memory Asdialog box, allowing the user to save a block of the debugging
platform's memory in an S-Record file (*.mot). The start and end fields may be set similarly to the
Searchoption (see section 5.9.5, Seargh

5.9.11 Load...

Launches théoad Memory dialog box, allowing the user to load to the debugging platform's
memory from an S-Record file (*.mot) without deleting the current debug information. The offset
field may be used to move the address values specified in the file to a different set of addresses.
The optional verify flag can be used to check that the information has been downloaded correctly
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5.10 Performance Analysis Window

wlt- Performance Anals

Ihdesx | Function I Cycle

i Ciount | % ! Hiztogram !
1] _main 1304 1 0%
1 _printf 1100 22 0%
i rand LED 17 I

Figure 5.18 Performance Analysis Window
This window displays the number of execution cycles required for the specified functions.

The number of execution cycles can be obtained from the difference between the total number ¢
execution when the target function is called and that when execution returns from the function.

The following items are displayed:

[Index] Index number of the set condition

[Function]  Name of the function to be measured (or the start address of the function)

[Cycle] Total number of instruction execution cycles

[Count] Total number of calls for the function

[%] Ratio of execution cycle count required for the function to the execution cycle coun

[Histogram]

required for the whole program

Histogram display of the above ratio

Double-clicking a function to be evaluated displaysReeformance Optiondialog box. In this
dialog box, functions can be modified.

A popup menu containing the following options is available by right-clicking within the view
area:

5.10.1 Add Range...

Adds a new function to be evaluated. Clicking this option launche®dtfermance Option
dialog box, allowing the user to add a function. Pegformance Optiondialog box can also be
opened by the Insert key.
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5.10.2 Edit Range...
Only enabled when the highlighting bar is on a user-defined range. Launciresftirenance

Option dialog box, allowing the user to modify the range's settingsPEn®rmance Option
dialog box can also be opened by the Enter key.

5.10.3 Reset Counts/Times

Clears the current performance analysis data.

5.10.4 Enable Analysis

Toggles the collection of performance analysis data. When performance analysis is active, a che
mark is shown to the left of the text.

5.10.5 Delete Range

Only enabled when the highlighting bar is on a user-defined range. Deletes the range and
immediately recalculates the data for the other ranges. The range can also be deleted by the Del
key.

5.10.6 Delete All Ranges

Deletes all the current user-defined ranges, and clears the performance analysis data.

5.11 Performance Option Dialog Box

Petfarmance Option

Eunction Mame

|| Cancel |

Figure 5.19 Performance Option Dialog Box

This dialog box specifies functions (including labels) to be evaluated. Evaluation results are
displayed in thé?erformance Analysiswindow.

Note that when an overloaded function or a class name including a member function is specified,
the Select Functiondialog box opens. In the dialog box, select a function. For details, refer to
section 7.3, Supporting Duplicate Labels in the HEW Debugger User’'s Manual.
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Clicking the[OK] button stores the setting. Clicking tl@ancel] button closes this dialog box
without setting the function to be evaluated.

5.12 Register Window

wf: Fegizter
Regizter Mame | Regzter Y alue -
RO H'00o0oooo
A1 H 00000000
R2 H 00000000
R3 H'00o0oooo
R4 H 00000000
RS H*0o0aaao0
RE H* 00000000
H 00000000
H'00o0oooo
H 00000000
H*0o0aaao0
H* 00000000
H 00000000
H'00o0oooo
H 00000000
H 00000000
H'000071 002
MREE
H*0o0aaao0
VER H* 00000000
b CH H 00000000
bAACL H'00o0oooo
FR H 00000000
S5R H 00000000
SPC H'00o0oooo ~
4 I I [ ,.-"f_ﬂ

Figure 5.20 Register Window
Allows the user to view and modify the current register values.

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

5.12.1 Edit...

Launches th&dit Registerdialog box, allowing the user to set the value of the register indicated
by the text cursor (not mouse cursor).
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5.13 Source Window

The Sourcewindow can be used to view any source file that was included within the object file’'s
debug information - this may be C/C++ and assembly language. This window also displays the
coverage information.

vold main(void) ﬂ‘

{

long al10], min, max;

long J;

it s _J
printf (7R Data [rout $¥R7);

O for( i=0; i<0; i++ ){
io= rand();
e 0 <0l

I = "1 =
.

EXN |

Figure 5.21 Source Window
In this window, the following items are shown on the left as line information.
[ A bookmark is set.
®: A PC Break is set.
=»: PC location

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

5.13.1 Toggle Breakpoint

Sets or removes PC breakpoints.

5.13.2 Enable/Disable Breakpoint

Enables or disables PC breakpoints.
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5.13.3 Instant Watch...

Opens thdnstant Watch dialog box and displays the variable at the cursor location.

Inztant YWatch

F-str {0x7c000088 1 istruct strBD

Figure 5.22 Instant Watch Dialog Box

“+” shown to the left of the variable name indicates that the information may be expanded by
clicking on the variable name, and “-" indicates that the information may be collapsed. Clicking
[Add] registers the variable in th#atch window. Clicking[Close] closes the window without
registering the variable in th&atch window.

5.13.4 Go To Cursor

Eit Commences to execute the user program starting from the current PC address. The
program will continue to run until the PC reaches the address indicated by the text cursor (not tt
mouse cursor) or another break condition is satisfied. PC breakpoint is used for this function. Th
function is not available when 255 PC breakpoints have already been specified.

5.13.5 Set PC Here

Changes the value of the PC to the address indicated by the text cursor (not the mouse cursor).

5.13.6 Go to Disassembly

Opens disassemblywindow showing code disassembled from the address that corresponds to
the current line of source code.

5.14 Source Address Column

When a program is downloaded, tBeurcewindow display is updated to the current source file
addresses. The source file addresses are displayed in the left paSofitbewindow.
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These addresses are helpful when setting the PC value or a breakpoint. Figure 5.23 shows the
Sourcewindow and theddresscolumn.

4 demo_zhic

000001000 void main(void) Al
{

long al10], min, max;

long J;
int i; |

(000010068 ©|  printf (T Data Irout $H¥R7);

000001070 for( i=0; i<10; i+ J{

000001018 i= rand();

Ox00001020 i<

O=00001024 =0 =
< 2

Figure 5.23 Source Window and Address Column
Use the following procedure to display or close the address column for all files:

Right-click the mouse in the editor window.

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

The Global Editor Column States dialog box will appear.

Each check box specifies whether the corresponding column is displayed. If the check box is
selected, the column is displayed. If the check box is shaded, the column is displayed for sorr
files and not displayed in the other files.

5. Click the [OK] button to update the display with the new settings.

P wwDdPR

For a single file, use the following procedure to display or close the address column:

1. Right-click the mouse in the editor window of the column that needs to be changed, and an
editor popup menu will appear.

2. Click the [Column] menu item to display a list of the column names. When a check mark is
shown to the left of the column name, the column is displayed. Clicking on a column name ca
display or close the column.
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Global Editor Column States

[W|Coverage ............... HE

[w|Editar o |
ance |
[ J5ource Address

Figure 5.24 Global Editor Column States Dialog Box

5.15 Debugger Column

Each component can add a specific column irDisassemblyandSourcewindows. A typical
example of a debugger column is the coverage column that displays the code coverage in a
graphical form during debugging. Another example is the target component column that shows t
hardware breakpoints set in the user system.

Right-clicking on a column displays a popup menu specifically for that column. The menu items
differ between columns. The operation when a column is double-clicked depends on the columr
For example, double-clicking on the target column will specify a hardware breakpoint.
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5.16 Status Window

Z20000000-2Z7FFFFFF
40000000-47FFFFFF
Cooo0000-Ccoo00FFF
FFFFE000-FFFFEFFF
FFFFFEOO-FFFFFFFF
System Memory Besources gooooooo-0000yYFFF
Q&000000-05000FFF
O7FFFOOO-07FFFFFF
FFFFFEOO-FFFFFFFF

Program Name Memory Loaded Area

. ..ug_SH-2%demo_shi.abs H'ooQooooD - H'ooooool?y
H'O000dds00 - H'0O000S54F
H'O000l000 - H'OOOOSEEEL

Item Status
Menory Mode None
Target Device Configuration 000a0000-07FFFFFF EXT

EXT
EXT
EXT
LAM
Is0
Bead/Mrite
Bead/Mrite
Pead/Mrite
Bead/Mrite

EIB\ HEI‘I‘IB[]I'A Platfarrm }'\ Ewents ,f

Figure 5.25 Status Window

Allows the user to view the current status of the debugging platform.

The Statuswindow is split into three sheets:

1.

78

Memory - contains information about the current memory status including the memory

mapping resources and the areas used by the currently loaded object file.

Platform - contains information about the current status of the debugging platform, typically

including CPU type and mode; and run status.

Events - contains information about the current event (breakpoint) status, including resource

information.
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5.17 Trace Window

This window displays trace information. The displayed information items depend on the target
CPU. The trace acquisition conditions can be specified ifirdige Acquisition dialog box.

SH-1, SH-2, SH-2E, and SH2-DSP Series:

PTR. I Cycle Address Pipeline Instruction | Arccess Data I Source I Label ;I
-04z252 0000007385 00001000  FFDE-MM MOV.L Rld4, @-... O07FFFFEC<-00000004 woid ... _main
-04z251 0oo0oo73e7? 00001002 fD>E>MM=> STS.L PR, B-R15 O7FFFFEG<C-00000524
-04z80 oooooo740L 00001004 FFD=<<E> ADD #EC, R15 R15<-07FFFFAd
-04279 0000007403 00001006  £-<<D>... MOV.L @(00000... R2<-00005BES Tes
-04z278 0000007406 00001008 FFD<<E>=MM MOV.L RZ, [R15 07FFFFA4<-00005BES
-04277 0000007408 0000100& f<<D>E... MOV.L @({00000... R3<-000017ZC
-04276 0000007412 0000100C FFD»<<E T5R BR3 PC-0000172C
-04275 0000007415 0000100E  £»<<-D>E Horp —
-04274 0000007416 000017zZC  FFDE-MM 3TS.L PR, E-EL5 O7FFFFAQ<C-00001010 _pr...
-04273 0000007418 000017ZE  £D-E- ADD #FC, R15 R15<-07FFFFQC
-04z272 ooo0oo74z0 00001730 FFD>-E> MoV R15, R& RE<-07FFFFAC
-04271 0000007422 00001732 £:D>E ADD #0383, RE Re<-07FFFFi4d
-04270 0000007423 00001734 FFDE> Mov R6, RE2 RZ<-07FFFF44
-0426% 0000007425 00001736 £0E AT #04, Rz RZ<-07FFFF4S
-042658 0000007426 00001733 FFDE> Mov RZ, RO RO<-07FFFF43
-04za67 0000007425 00001734 £D-E T&T #03, RO T<-(1) ;I
Figure 5.26 Trace Window (for SH-1, SH-2, SH-2E, and SH2-DSP Series)
This window displays the following trace information items:
[PTR] Pointer in the trace buffer (O for the last executed instruction)
[Cycle] Total number of instruction execution cycles (cleared by pipeline reset)
[Address] Instruction address
[Pipeline] Pipeline execution status
Each symbol has the following meaning:
F: Instruction fetch (with memory access)
f: Instruction fetch (without memory access)
D: Instruction decode
E: Instruction execution
M: Memory access
W: Write back
P: DSP
m: Multiplier execution
—: Stall inherent in the instruction
>: Split
<: Stall due to conflict
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[Instruction]

[Access Data]

[Source]

Refer to the programming manual of each device for more information on
pipeline operation.

Instruction mnemonic

Data access information (display format: destination <- accessed data)

C/C++ or assembly-language source programs

SH-3 and SH-3E Series:

PTR Cycle Addre... | Data... I Code I Ho | Instr... IF DE ... | &ccess... | Source | Labe];l
-0526Z 0000005035  OOOOZ000 D30&... 0009 -- - - -... Ba - ... void mainiwoid) _mair
-05Z61 0000005039 0000Z00Z 2FE6... ZFE6 EBi HMOV.L.. [EE]EA ... [E7)1:F...

-05260 O0OO000OOOS040 00002004 2ZFE6... 4FZZ2 EBE  5T5.L.. EC BE ...

-05259 O00O00OOS041  7FFFFFEC  7FEC... 7FBC EBC ADD #.. [EL]EC ... [Ba):7...

-05z258 0000005043 7FFFFFES 0000... D267 ED MOV.L.. -- BD ... {EB1:7...

-05z57 0000005045 00002008 0000... D287 -- - - -.. BF -- ... [EE):F... =
-05Z56 0000005046  0000Zlad 2F22... ZFZZ EBF HMOV.L.. [CO]EF ... [EC):E...

-05255 O0000OOS047  00O0OZO0OC 0Qooo... D37 CO HMOV.L.. ClCo... [ED):E...

-05254 0000005048  7FFFFFA4 430B... 430B Cl1 JSR M.. [C2]C1 ... [EF):7...

-05253 0000005050 000021a8 0000... 430B -- - - -... -— = ...

-05z252 0000005051  OOOOZ010 OQO00... O0O0O0% CZ2 HOP ... C3 C2 ... [COY:ER... for( i=0...

-05251 0000005052  OOOOZ6FS EEOO... 0009 -- - - -... cd -- ... _br
-05250 0000005053 OOO0Z6FA 4F22... 4F2Z €4 5T3.L... [C5]C4 ... [C1):F...

-05249 0000005054  OOOO26FC  4F22... 7FFC C5  ADD #... Ce C5 ... -
2l | ol

Figure 5.27 Trace Window (for SH-3 and SH-3E Series)

This window displays the following trace information items:

[PTR]
[Cycle]

[Address Bus]

[Data Bus]

[Code]
[No]

[Instruction]

[IF]

[DE]
[EX]
80

Pointer in the trace buffer (0 for the last executed instruction)
Total number of instruction execution cycles (cleared by pipeline reset)
Data on the address bus

Data on the data bus

Instruction code
Instruction number (corresponds to execution number in each stage)
Instruction mnemonic

Instruction number that was fetched (enclosed by [ ] when the instruction did
not access memory)

Instruction number that was decoded

Instruction number that was executed

RENESAS



[MA] Instruction number that accessed memory

[SW] Instruction number that wrote back data
[Access Data] Data access information (display format: destination <- accessed data)
[Source] C/C++ or assembly-language source programs

SH3-DSP Series:

PTE. I Cycle I Address | Code | IFDE ... | o I Instruction | Access_Data Jource | La.b;l
-05261 0000005225 00002000 Z2FE6 e 08 ... 08 MOV.L Rl... (05):PR<-... woid mainiwvoid) _ma
-05260 000000522 00002002  4FzZ2 0 09 ... 09 5T5.L PR...

-05259 0000005227 00002004  7FEC [0E]D& ... O0& ADD #BC,... (08):0501...

-05258 0000005229 000020068 D267 -- 0B ... OB MOV.L B({... {0%):0501... printf("...

-05257 0000005231 -------- Lze7 a0 -- ... -- - - - - ... [09):Rl5<...

-05256 0000005232 00002008 ZFz2 [0EJOD ... QD MOV.L RZ... (0&):Rl5<... iy
-05255 0000005233 0000z00& D367 OoF OE ... OE MOV.L B(... [0B):R2<-...

-05z254 0000005234 0000Z00C  430B [lo0]O0F ... OF I3R @RI ... [OD):0501...

-05253 0000005236 —==--=-- 430B -— - ... - - -- - ...

-05252 0ooo0osz37y 0000Z00E 0009 11 10 ... 10 nor - [OE) :R3<-...

-05251 0000005238 ------—-- ooog 12 — ... - - - - - ...

-05250 0000005239 O00026F4  4Fz2 13 12 ... 12 5T5.L PR... (OF):PR<-... _pr
-05249 0000005240 000026Fe  7FFC 14 13 ... 13 ADD $FC,...

-05243 0000005241 000026F8 66F3 [15]14 ... 14 MO¥ Rl5,... (l2):0501... -
4] | v

Figure 5.28 Trace Window (for SH3-DSP Series)

This window displays the following trace information items:

[PTR] Pointer in the trace buffer (O for the last executed instruction)

[Cycle] Total number of instruction execution cycles (cleared by pipeline reset)
[Address] Program counter value

[Code] Instruction code

[IF] Instruction number that was fetched (enclosed by [ ] when the instruction did

not access memory)

[DE] Instruction number that was decoded

[EX] Instruction number that was executed

[MA] Instruction number that accessed memory

[SW] Instruction number that wrote back data

[No] Instruction number (corresponds to execution number in each stage)
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[Instruction] Instruction mnemonic

[Access Data] Data access information (display format: destination <- accessed data)
[Source] C/C++ or assembly-language source programs
SH-4 Series:

TR Cycle sddres... | Codel |codez |Ex Eas |15 Eas | ER Eas | rr masp | wo| nddress | code | Insca]
-04949 0000073087 00002008 2FCa *2FDE xED X KX x D x ® X H... 5§ oooozooo ZFCe Mov.
-04945 0000078055 0000200C ZFEG *ZFD6 x X E S xx xxD ¥ X M.. 5] oooozooz  ZFDe Mav.
-04247 Qooo07s1l27  oo0o00z00c *2FEA 4F22 X oH X 65 x X oH X HOH H.. 7 0ooozo04  ZFEG Mav.
-04%46 0000078182 00002010 TFEC wAFZ2 X oKX THS X oKX ¥ X M., g o000zoose  4FzZ2 5TS.
-04%45 0000075200 00002014 TFBC *4FEE X oNX 76 X oNX HOX H..

-04244 00000783201 00002014 *7FBC Dz73 X oKX a7 X oKX H oK H.. E 0000z0o0s  7FEC ADD
-04943 0000078201 00002014 *7FBC DETS XXX a7 XXX ¥ X M.. 4 00002004k D273 MOv.
-04942 0000078219 00002014 *2Fz2 D373 9 xx 4 85 X oH X HOH H..

-0494]1 00000783271 00002018 *2F22 D373 x 9 x A B ¥ oM H X M., B gooozooc  ZFz22 Mov.
-04%40 0000078272 0000201C 4308 *D373 XX 9 Bxa X oNX HOX H.. C 0000zZ00E D373 Hav.
-0433% 0000073290 0000201C *430B ooog X oKX CEx X oKX H oK H..

-04935 00000783253 0000201C #4305 ooosg XXX x CE XXX ¥ X M..

-04937 oo0o078324 00002020 *4306 ooos X oH X ®xx C X oH X HOH H.. ol 0ooozolo 4308 T5E
-04936 00000783343 0000277C *4308 ooog Iwx ¥ oMo ¥ oM H X M., E oooozolz o009 NOp
-04935 0000078366 00002780 MMM HHNX EDx oKX Ixx HOX H..

-04334 00000783559 000027584 AFzZ2 *7FFC xED X KX x D x H oK H.. 5 0000z77c  4Fz2 5TH. =
« | v

Figure 5.29 Trace Window (for SH-4 Series)

This window displays the following trace information items:

[PTR] Pointer within the trace buffer (The latest instruction is 0)

[Cycle] Total number of instruction execution cycles (cleared by pipeline reset). The

CPU internal clock cycles are counted as execution cycles. The rates of the

external and internal clocks can be specified usingthek Rate command.

For the SH-4BSC, one execution cycle is equivalent to three external cycles.

[Address Bus] Program counter value
[Codel] Fetched code 1
[Code?] Fetched code 2

The code currently decoded is marked with *. If the two codes are executed

in parallel, the code fetched at the smaller address is marked with *.

[EX-EAS] Instruction number that was executed (in the E stage), accessed memory

(in the A stage), or wrote back data (in the S stage) in the EX pipeline
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[LS-EAS] Instruction number that was executed, accessed memory, or wrote back dat
in the LS pipeline

[BR-EAS] Instruction number that was executed, accessed memory, or wrote back dat
in the BR pipeline

[FP-EXASD] Instruction number that was executed, accessed memory, or wrote back dat
in the FP pipeline (only for FSCA, FSRRA, FIPR, and FTRV instructions in
the X stage, and for FDIV and FSQRT instructions in the D stage)

[No] Instruction number (corresponds to execution number in each stage)
[Address] Executed instruction address

[Code] Executed instruction code

[Instruction] Executed instruction mnemonic

[Access Data] Data access information (display format: destination <- transfer data)
[Source] C/C++ or assembly-language source programs

Double-clicking a line in th@race window opens th&ourcewindow orDisassemblywindow.
In the window, the source code is displayed and the selected line is indicated by the cursor.

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

5.17.1 Find...

Launches th@&race Searchdialog box, allowing the user to search the current trace buffer for a
specific trace record.

5.17.2 Find Next

If a find operation is successful, and the item found is non-unique, then this will move to the nex
similar item.

5.17.3 Acquisition

Launches th&race Acquisition dialog box, allowing the user to define the area of user program
to be traced.
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5.17.4 Clear

Empties the trace buffer in the debugging platform. If more than one trace window is open, all
Trace windows will be cleared as they all access the same buffer.

5.17.5 Save...

Launches th&ave Asfile dialog box, allowing the user to save the contents of the trace buffer as
a text file. A range can be defined based on the PTE number (saving the complete buffer may tal
several minutes). Note that this file cannot be reloaded into the trace buffer.

5.17.6 View Source

Displays the source program corresponding to the address.

5.17.7 Trim Source

Removes white space from the left side of the source.

5.17.8 Statistic

Analyzes statistical information under the specified conditions.
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5.18 Trace Acquisition Dialog Box

Trace Acquisition

—Trace Start/Stop
= Disable

4
& Enable: Cancel |

—Ihztruction Twpe
% Instruction
" Subroutine

— Trace Buffer Full Handline
& Continue
" Break

— Trace Capacity
¢ 1024 records
{4095 records
16324 records
= 22762 records

Figure 5.30 Trace Acquisition Dialog Box
This dialog box specifies the conditions for trace information acquisition.

[Trace Start/Stop]
[Disable] Disables trace information acquisition.
[Enable] Enables trace information acquisition.

[Instruction Type]
[Instruction]  Acquires trace information for all instructions.
[Subroutine]  Acquires trace information for the subroutine instructions only.

[Trace Buffer Full Handling]
[Continue] Continues acquiring trace information even if the trace information
acquisition buffer becomes full.
[Break] Stops execution when the trace information acquisition buffer becomes full.

The trace buffer capacity can be selected from 1024 records, 4096 records, 16384 records, and
32768 records in th@race Capacity].

Clicking the[OK] button stores the settings. Clicking fi@ancel] button closes this dialog box
without modifying the settings.
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5.19 Trace Search Dialog Box

Trace Search
- |
" PTR
i Cycle Cancel |
i Addrezs

Walue:

[BRA

Figure 5.31 Trace Search Dialog Box

This dialog box specifies the conditions for searching trace information. Specify a search item in
[ltem] and search for the specified contentp/alue].

[PTR] Pointer in the trace buffer (O for the last executed instruction, specify in the
form of -nnn)

[Cycle] Total number of instruction execution cycles
[Address] Instruction address
[Instruction] Instruction mnemonic

Clicking the[OK] button stores the settings. Clicking f@ncel] button closes this dialog box
without searching.

86
RENESAS



5.20 Trace Statistic Dialog Box

— Statistic Analysiz
* Defaut ¢ Range

Set
ltemn Iu:u:u:le1 j
=T |
Start : Iw
End I
Clear |
R ezult :
ondition | Aot | FTH
codel = 2 -00015,-0007 4
ADDRESS=0000000C 3 -00012.-00017 ,-00010
codel=E320 3 -00007 -00006,-00005
coded="2322 & code1=E320 3 -00007 -00006,-00005

Cloze

L.

Figure 5.32 Trace Statistic Dialog Box

Allows the user to analyze statistical information concerning the trace data. The target of analys
is specified ifltem] and the input value or character string is specifiefSbgrt] and[End].

When[Default] is selected, the input value or character string cannot be specified as a range. T

specify a range, selej@ange].

[Set] Adds a new condition to the current one

[New] Creates a new condition

[Result] Obtains the result of statistical information analysis
[Clear]

Clears all condition and results of statistical information analysis

Clicking the[Close] button closes this dialog box.

RENESAS




5.21  Trigger Window

Displays trigger buttons to manually generate interrupts. The details of the interrupt to be
generated by pressing each trigger button can be specifiedTirigher Setting dialog box.

Up to 16 trigger buttons can be used.

For details on the interrupt processing in the simulator/debugger, refer to section 3.17, Pseudo-
Interrupts.

=10l x|

Figure 5.33 Trigger Window

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

5.21.1 Setting...

Launches th&rigger Setting dialog box, allowing the user to specify the details of the interrupt
to be generated by pressing each trigger button.

5.21.2 Size

Specifies the size of trigger buttons displayed inTiigger window. Large, Normal, or Small
can be selected from the submenu.
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5.22  Trigger Setting Dialog Box

21x]
Trigger Mo |1 - I (0]
Cancel |

v Enable

Mame: |'||

Interrupt Twpel: IH'EIEIEI

Interrupt Twpes: IH'EIEI

Priority: I 1] - I

Figure 5.34 Trigger Setting Dialog Box

Allows the user to specify the details of the interrupt to be generated by pressing each trigger
button.

[Trigger No.] Selects a trigger button to specify details

[Name] Specifies the name of the selected trigger button, which will be displayed in
theTrigger window

[Enable] Enables the trigger button when this box is checked.

[Interrupt Typel] Specifies the following values for each CPU
SH-1, SH-2, and SH2-DSP series:
Interrupt vector number (H'0 to H'FF)
SH-3, SH-4, and SH3-DSP series:
INTEVT (H'0 to H'FFF)

[Interrupt Type2] Only the SH3-DSP series can specify the following:
INTEVT2 (H'0 to H'FFF)

[Priority] Interrupt priority (when the prefix is omitted, values must be input and are
displayed in hexadecimal) (H'0 to H'11)
When H'10 is specified, the interrupt is always accepted regardless of the | bit
in SR, but is masked by the BL bit in SR.
When H'11 is specified, the interrupt is always accepted regardless of the | an
BL bits in SR.
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Clicking the[OK] button stores the setting. Clicking tl@ancel] button closes this dialog box
without setting the details of the interrupt.

Note: If the [Cancel] button is clicked after multiple trigger button settings are modified,
the modifications of all those buttons are canceled.

5.23 Watch Window

wlt- Whiatch ;IEIEI
MHame I Walue | Twpe |
=-R a { 0x7c000024 | Gint[10]}

..... R [0 H'00000000 { Ox7c000024 } fint)

..... R ] H'00000000 { Ox7c000028 } {int)

..... R [ H'00000000 { Ox7c00002c } fint)

..... R [7] H'00000000 { Ox7c000030 } fint)

..... R [4] H'00000000 { Ox7c000034 } fint)

..... R [F] H'00000000 { Ox7c000038 } fint)

..... R [&] H'00000000 { Ox7c00003c } fint)

..... R [7] H'00000000 { Ox7c000040 } fint)

..... R [F] H'00000000 { Ox7c000044 } fint)

..... R [0 H'00000000 { Ox7c000048 } fint)
...... B max H'00000000 { 0x7:00004: 1 {int)

Figure 5.35 Watch Window

Allows the user to view and modify C/C++-source level variables. The contents of this window
are displayed only when the debugging information available in the absolute file (*.abs) includes
the information on the C/C++ source program. The variable information is not displayed if the
source program information is excluded from the debugging information during optimization by
the compiler. In addition, the variables that are declared as macro cannot be displayed.

The following items are displayed.
[Name] Name of the variable

[Value] Value, assigned location, and type.
The assigned location is enclosed by { }.

[Type] Displays the type of variable

“+" shown to the left of the variable name indicates that the information may be expanded by
double-clicking on the variable name, and “-” indicates that the information may be collapsed.
Alternatively, the “+” and “-” keys may be used.
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“R” specifies whether the corresponding variable is updated in real time. When a “R” is bold, the
value of the corresponding variable will be updated in real time during user program execution.

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

5.23.1 Auto Update

“R” mark of the selected variable becomes bold-faced type and updates the variable in real time

5.23.2 Auto Update All

All “R” marks become bold-faced type and update all the displayed variables in real time.

5.23.3 Delete Auto Update

“R” mark of the selected variable becomes not bold-typed face and cancels real time update.

5.23.4 Delete Auto Update All

All “R” marks become not bold-faced type and cancel real time update.

5.23.5 Add Watch...

Launches thédd Watch dialog box, allowing the user to enter a variable to be watched.

5.23.6 Edit Value...

Launches th&dit Value dialog box, allowing the user to change the variable's value. Particular
care should be taken when the value of a pointer is changed as it may no longer point to valid d

5.23.7 Delete

Removes the selected variable from atch window.

5.23.8 Delete All

Removes all the variables from tiAéatch window.

5.23.9 Radix

Modifies the radix for the selected variable display.
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5.23.10 Copy

Only available if a block of text is highlighted. This copies the highlighted text into the
Windows' clipboard, allowing it to be pasted into other applications.

5.23.11 Save As...

Launches th&ave Asdialog box, allowing the user to specify the name of a file and saves the
contents of th&Vatch window in the file. If theAppend check box is selected, the window
contents are appended to the existing file, and if it is not selected, the existing file is overwritten.

5.23.12 Go To Memory...

Displays the memory contents to which the selected variable is assigned/ientioey window.

5.24  Simulator System Dialog Box

Simulator System
CPU s H-3
Bit size |32 System Call Address [~ Enable Gancel |
IH'DDDDDDDD Add
Endian [Eie Endian =] . =
— Execution Mode Modify |
Clock Rate | ¥ Stop = Continue |
Delete
Memory Map — Bound Maode
00000000 JEFFFFFF EXT 221 € Pound To Nearest
TFOOQ000 JFOQOFFF Fam 321 ~
FFO01000 DFFFFFFF EXT 32 1 QR o 2
EOOO0O00 FFFFFFFF IO 321 ~Step Unit
{* Stage " TIhstraction

Figure 5.36 Simulator System Dialog Box

This dialog box specifies the endian, system call start location, execution mode, floating-point
rounding mode, and memory map.

[CPU] Displays the current CPU. (The CPU must be specified iDélreig Settingsdialog
box.)
For the SH2-DSP (SH741apternal Mode or External Mode is selected.
For SH2-DSP (SH7065), one of the following is selected:
[ROM Disable/Fast Mode] Specifies internal ROM disabled/fast access mode.
[ROM Disable/Slow Mode] Specifies internal ROM disabled/slow access mode.
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[ROM Enable/Fast Mode]  Specifies internal ROM enabled/fast access mode.

[ROM Enable/Slow Mode] Specifies internal ROM enabled/slow access mode.
For SH2-DSP (Core), one of the following is selected:

[ROM Disable] Specifies internal ROM disabled mode.

[ROM Enable] Specifies internal ROM enabled mode.

[Bit size] Displays the address bus width. It is fixed to 32 bits.
[Endian] Displays the currently specified endian.

[Clock Rate] This can be specified only for SH-4 series.
Specifies the internal clock ratio when the external clock is assumed 1. (H1 to H'10)

[System Call Address] Specifies the start address of a system call that performs standard
input/output or file input/output processing from the user system.
[Enable] Specifies whether the system call is enabled or disabled.

[Execution Mode]  Specifies whether the simulator/debugger stops or continues operating wh
a simulation error occurs.
[Stop] Stops the simulation.
[Continue] Continues the simulation.

[Round Mode] Specifies the rounding mode for floating-point decimal-to-binary conversion
[Round to nearest] Rounds to the nearest value.
[Round to zero] Rounds toward zero.

[Step Unit] This can be specified only for SH-3, SH3-DSP series, and SH-4 series.

Specifies the status of the instruction executed when STEP command is
executed and a PC break is satisfied.

[Stage] Stops before instruction is executed.
Pipeline operation is not affected.
[Instruction] Stops after instruction is executed.

Pipeline operation is affected, and as a result, the
number of effective cycles become incorrect.

In the[Memory Map], the start address, end address, memory type, data bus width, and access
cycles are displayed in that order. The memory types are as follows:

e SH-1, SH-2, SH-2E, SH-3, and SH-3E
ROM (internal ROM), RAM (internal RAM), EXT (external memory), I/O (internal I/O)
e SH2-DSP (SH7410)/SH3-DSP

XROM (internal XROM), YROM (internal YROM), XRAM (internal XRAM), YRAM
(internal YRAM), EXT (external memory), I/O (internal 1/0O)

+ SH2-DSP (SH7612)
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XRAM (internal XRAM), YRAM (internal YRAM), INTRAM (internal RAM), EXT (external
memory), 1/O (internal 1/O)
* SH2-DSP (SH7065)

XRAM (internal XRAM), YRAM (internal YRAM), INTROM (internal ROM), EXT (external
memory), I/O (internal 1/0)

e SH2-DSP (Core)

XRAM (internal XRAM), YRAM (internal YRAM), INTROM (internal ROM), INTRAM
(internal RAM), EXT (external memory), I/O (internal I/O)

e SH3-DSP (Core)

XRAM (internal XRAM), YRAM (internal YRAM), URAM (user RAM), EXT (external
memory), 1/O (internal 1/0)

+ SH-4/SH-4 (SH7750R)
NORMAL (normal memory), INTRAM (internal RAM), 1/O (internal I/O)
e« SH-4BSC

NORMAL (normal memory), MPX (Multiplex), BCSRAM (byte-control SRAM), BSTROM
(burst ROM and burst count), DRAM (DRAM), SDRAM (synchronous DRAM), INTRAM
(internal RAM), 1/O (internal I/O)

[Memory Map] can be specified, modified, or deleted using the following buttons:

[Add] SpecifiesiMemory Map] items. Clicking this button opens theemory Map
Modify dialog box, and memory map items can be specified.

[Modify] Modifies [Memory Map] items. Select an item to be modified in the list box and
click the[Modify] button. TheMlemory Map Modify dialog box opens and memory
map items can be modified.

[Delete]  DeletegMemory Map] items. Select an item to be deleted in the list box and click
the Deletebutton.

Notes: For the SH-4BSC, the following must be noted:

1. The access cycle count is displayed as --.

2. Memory map entries cannot be newly created or canceled. Therefore, only the
[Modify] button can be used for [Memory Map].

3. For the internal RAM and 1/O, the memory map entries cannot be modified. To
enable or disable the internal RAM, use the ORA bit of the CCR control register.

4. The memory map contents depend on the BSC settings. If the memory map
contents cannot be determined due to BSC incorrect settings, this dialog box

Clicking the[OK] button stores the modified settings. Clicking f@ancel] button closes this
dialog box without modifying the settings.
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5.25 Memory Map Modify Dialog Box

Memary fMap Madify
Memory type RO oK |
Start address | R
Cancel |
End address |HFFFFFFFF
State count |2 et state.. |

Data bus size IEZ

Figure 5.37 Memory Map Modify Dialog Box
This dialog box specifies the memory map of the target CPU of the simulator/debugger.

The contents displayed in this dialog box depend on the target CPU. The specified data is used
calculate the number of cycles for memory access.

[Memory type] Memory type

[Start address]  Start address of the memory corresponding to a memory type
[End address]  End address of the memory corresponding to a memory type
[State count] Number of memory access cycles

[Data bus size] Memory data bus width

For the SH-4 serie$Start address]and[End address]cannot be modified. Specifiviemory
type] and[Data bus size]

In addition, for the SH-4 series, clicking f&et state...]outton opens th8et Statedialog box,
and the number of wait states to be inserted in areas 0 to 7 can be specified. The specified valu
correspond to the values in the WCR1 and WCR2 control registers.

Clicking the[OK] button stores the settings. Clicking f@&ncel] button closes this dialog box
without modifying the settings.

Note: The memory map setting for the area allocated to a system memory resource cannot
be deleted or modified. First delete the system memory resource allocation with the
Simulator Memory Resource dialog box, then delete or modify the memory map
setting.
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5.26  Set State Dialog Box

This dialog box specifies the wait state to be inserted in each area. This dialog box is provided
only for the SH-4 series.

Note that only the normal memory is supported for the SH-4/SH-4 (SH7750R).

The Set Statedialog box contents depend on the memory type allocated to the target area. The
values set in this dialog box are also set to the WCR1 and WCR2 control registers.

Normal Memory, Burst ROM, and Byte-Control SRAM:

Inzerted Hle Cyele: I vI
Ihzerted Wait Cuycle: |-|5 vI Cancel |

Figure 5.38 Set State Dialog Box (Normal Memory)

[Inserted Idle Cycle] Specifies the number of idle cycles to be inserted when the access type
changes from read to write, or when the access area changes
(corresponds to the AnlW in WCR1).

[Inserted Wait Cycle] Specifies the number of wait cycles to be inserted in all accesses
(corresponds to the AnW in WCR2).

DRAM:
Ih=erted Idle Civcle: I vI
GAS Assertion Width: [6 -] _ Cencel |
Figure 5.39 Set State Dialog Box (DRAM)
[Inserted Idle Cycle] Specifies the number of idle cycles to be inserted when the access typ

changes from read to write, or when the access area changes
(corresponds to the AnlW in WCR1).

[CAS Assertion Width] ~ Specifies tHeéAS assertion width (corresponds to the AnW in WCR2).
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SDRAM:

Irzerted Ml Cyele: |15 ,I
CGAS Latency Cycle: I ,I Cancel |

Figure 5.40 Set State Dialog Box (SDRAM)

[Inserted Idle Cycle] Specifies the number of idle cycles to be inserted when the access ty]
changes from read to write, or when the access area changes
(corresponds to the AnlW in WCR1).

[CAS Latency Cycle] Specifies the number@AS latency cycles (corresponds to AnW in

WCR2).
MPX:
Inzerted Idle Cwele: 15 -
Firzt Read Chile: IE vI ﬂl
First Wirite Cwole: IE vI
Second After Cuwele: |1 vI
Figure 5.41 Set State Dialog Box (MPX)
[Inserted Idle Cycle] Specifies the number of idle cycles to be inserted when the access tyy
changes from read to write, or when the access area changes
(corresponds to the AnlW in WCR1).
[First Read Cycle]* Specifies the number of cycles to be inserted in the first cycle for the
read access.
[First Write Cycle]* Specifies the number of cycles to be inserted in the first cycle for the

write access.

[Second After Cycle]*  Specifies the number of cycles to be inserted in the second and the
following cycles for the burst transfer.

The items marked with * correspond to the AnW in WCR2.
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5.27  Simulator Memory Resource Dialog Box

Simulaior: Memors: Hegogres

Svztem Configuration Memary Map
CPLESH-3 ;l 00000000 7EFFFFFF EXT 321
Bit Size:32 TFFOO0000 YFOOOFFF RAM 321
Exec Mode:STOP TFO0T000 DFFFFFFF EXT 321

LI EOODDOO0 FFFFFFFF LA 321

Delete |
System Memory Resource
Q0000000 Q0003FFF Read Beszet |

00004000 D0O07FFF tkite

00008000 DODOFFFF ReadMrite Cloze |

Figure 5.42 Simulator Memory Resource Dialog Box
This dialog box sets and modifies a memory map and information on the target CPU.

[System Configuration] Displays the target CPU, address bus width, and execution mode of
the simulator/debugger.

[System memory resource] Displays the access type, start address, and end address of the curr
memory resources.

[Memory map] Displays the start address, end address, memory type, data bus width.
and access cycles.

[System memory resourcetan be specified, modified, and deleted using the following buttons:

[Add] Specifies[System memory resourcejtems. Clicking this button opens the
System Memory Resource Modifydialog box, andSystem memory
resource]items can be specified.

[Modify] Modifies [System memory resourcejtems. Select an item to be modified in
the list box and click this button. Ti8ystem Memory Resource Modify
dialog box opens ari@ystem memory resource]tems can be modified.

[Delete] DeletegSystem memory resourcejtems. Select an item to be deleted in
the list box and click this button.

Note that thgReset] button can reset tHj{&emory map] and[System memory resource}o the
default value. Clicking thiClose] button closes this dialog bofSystem memory resource]
contains the same setting informatio{lemory resource] on theSimulator sheet in the
Hitachi SuperH RISC engine Standard Toolchairdialog box. For details on thditachi

SuperH RISC engine Standard Toolchairdialog box, refer to section 2.3.1, Memory Mapping
in the HEW Debugger User’'s Manual.
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5.28 System Memory Resource Modify Dialog Box

e e meky Besntree: | M o

Start Address {HO000000D 0K I

End Address |HOO0O3FFF Cancel |

’, Accezs Tvpe

& FHead O Write " Read/Write

Figure 5.43 System Memory Resource Modify Dialog Box
This dialog box specifies or modifies system memory settings.
[Start address] Start address of the memory area to be allocated
[End address]  End address of the memory area to be allocated

[Access type]  Access type
Read: Read only
Write: Write only
Read/Write: Read and write

Click the[OK] button after specifying th&tart address], [End address] and[Access type]
Clicking the[Cancel] button closes this dialog box without modifying the setting.
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5.29 TLB Dialog Box

Wz

nigaa0ng An0000a0
00000000,00000000
00000000,00000000
00000000,00000000
00000000,00000000
00000000,/00000000
00000000,00000000
00000000,00000000
00000000,00000000
00000000,00000000
00000000,00000000
00000000,00000000
00000000,/00000000
00000000,00000000
00000000,00000000

Wiyl Way2 Wayd
* [00000000/00000000 00000000,/00000000 ON00000,/00000000
0000000,00000000 00000000,/00000000 00000000,00000000
00000000,/00000000 00000000,/00000000 00000000,/00000000
10000000,00000000 00000000,/00000000 00000000,00000000
0000000,/00000000 00000000,/00000000 00000000,00000000
10000000,/00000000 00000000,/00000000 10000000,/00000000
0000000,/00000000 00000000,/00000000 00000000,/00000000
10000000,00000000 00000000,/00000000 10000000,00000000
0000000,00000000 00000000,/00000000 00000000,00000000
00000000,/00000000 00000000,/00000000 00000000,/00000000
0000000,00000000 00000000,/00000000 00000000,00000000
10000000,/00000000 00000000,/00000000 100000000,/00000000
10000000,/00000000 00000000,/00000000 10000000,/00000000
0000000,/00000000 00000000,/00000000 00000000,/00000000
10000000,00000000 00000000,/00000000 10000000,00000000
00000000,00000000 00000000,/00000000 00000000,00000000

Figure 5.44 TLB Dialog Box

This dialog box displays the TLB contents. This dialog box is provided only for the SH-3, SH-3E,

and SH3-DSP series.

The following items are displayed.

[Entry]

[Way0]-

Entry number in the TLB (H'00 to H'1F)

[Way3]

Address array and data array in each way

The TLB contents can be modified, searched, and flushed using the following buttons.

[Modify]

[Find]

[Flush]

Modifies the TLB contents. After selecting the entry to be modified in the list
box, click the button. Th&LB Modify dialog box will open and the TLB
contents can be modified.

Searches the TLB contents. Clicking the button will operTtt# Find

dialog box and the search condition can be specified.

Flushes all TLB contents. Clicking the button clears the valid bits of all
address arrays and data arrays, and invalidates all TLB entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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5.30 TLB Modify Dialog Box

TLE: Madits
Entry: Wirtual Address:
|H'EIEI |H"I Q000000
LR Phvzizal Addess: &l
|EI |H'2:IIZIEIEIEIEIEI
7 Valid ASIDHT-H'FFX
v Cacheable HTD
¥ Dirty — Protection
[¥ Share status P Mode  Uzer Mode

{* Bead only Mo access

Pags Size = Read/Mirite Mo access
* 1-Kbyte page = Bead only  Fead only
" 4-Kbyte page " Bead/Mrite Read\Write

Figure 5.45 TLB Modify Dialog Box

This dialog box specifies the TLB contents of the entry and way selectedlihBhdialog box.
This dialog box is provided only for the SH-3, SH-3E, and SH3-DSP series.

The following items can be specified.
[Entry] Entry number selected by ti@B dialog box.
[Way] Way number selected by th&B dialog box.

[Virtual Address]  Virtual address in longword size. Bits 16 to 12 are set to 0 regardless of the
input value. Bits 31 to 10 are used as the virtual address.

[Physical Address] Physical address in longword size. Bits 31 to 10 are valid.

[ASID] Address space ID, which specifies the process that can access the virtual
page.

[Valid] Specifies whether or not the entry is valid. Selecting this box makes the entn
valid.

[Cacheable] Enables or disables caching. Selecting this box enables caching of the pag

[Dirty] Specifies whether or not the page has been written to. Selecting this box

assumes that the page has been written to.
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[Share status] Specifies whether or not to share the page with multiple processes. Selectin
this box specifies that the page is shared.

[Page Size] Specifies the page size.

The page protection status can be selectgétmtection].

PV Mode User Mode

Read only No access Enables read in privileged mode.

Read/Write No access Enables read and write in privileged mode.

Read only Read only Enables read in privileged or user mode.
Read/Write Read/Write Enables read and write in privileged or user mode.

Clicking the[OK] button displays the modified contents in THéB dialog box. Clicking the
[Cancel] button closes the dialog box without modifying the TLB contents.
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5.31 TLB Find Dialog Box

TLE: Eind

Address:
|H"I 0000000

— Addrezz Tvpe

& irtual Address Close |

" Phyzical Address

Entry Way Address array Data arraw
oo 0 0000oon 200001 0E

Figure 5.46 TLB Find Dialog Box

This dialog box searches the TLB contents. This dialog box is provided only for the SH-3, SH-3I
and SH3-DSP series.

The following search conditions can be specified.
[Address] Specifies the address to be searched for.
[Address Type] Specifies whether the address to be searched for is virtual or physical.

After specifying the search condition, clicking {Rénd] button starts search. The search results
are displayed in the list box at the bottom of the dialog box, in the order of TLB entry, way,
address array, and data array.

To modify the displayed TLB contents, select the TLB entry in the list box, and clifiddlafy]
button. TheTLB Modify dialog box will open and the TLB contents can be modified.

This dialog box is closed by clicking tf€lose] button.
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5.32 Open TLB Dialog Box

Cancel |

Figure 5.47 Open TLB Dialog Box

This dialog box selects the TLB to be displayed. This dialog box is provided only for the SH-4
series.

In this dialog box, select one of the following TLBs:
[Instruction TLB]  Selects the instruction TLB (ITLB).
[Unified TLB] Selects the unified TLB (UTLB).

Clicking the[OK] button displays the select@dB dialog box. Clicking th¢Cancel] button
closes th&@pen TLB dialog box.

5.33 Instruction TLB Dialog Box

Inztiiicticn: FER

Entry Address array Data arrawl O

oo Q000oooo 0oo00000

)| 10000000 10000000 Cancel

nz 20000000 00000000

03 20000000 10000000 ;
Iadify

Eind

diils

Fluzh

Figure 5.48 Instruction TLB Dialog Box
This dialog box displays the ITLB contents. This dialog box is provided only for the SH-4 series.

The following items are displayed.
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[Entry] Entry number in the ITLB (H'00 to H'03)

[Address array] Address array in each entry of the ITLB

[Data arrayl] Data array 1 in each entry of the ITLB

The ITLB contents can be modified, flushed, and searched using the following buttons.

[Modify] Modifies the ITLB contents. After selecting the entry to be modified in the list box,
click the button. Thénstruction TLB Modify dialog box will open and the ITLB
contents can be modified.

[Flush] Flushes all ITLB contents. Clicking the button clears the V bits of all address arrays
and data arrays 1 to zero, and invalidates all ITLB entries.

[Find] Searches the ITLB contents. Clicking the button will operrk&uction TLB
Find dialog box and the search condition can be specified.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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5.34 Instruction TLB Modify Dialog Box

Instructioi: - TER: Moy

Ertry: Nirtual Address:
|H'EI1 |H'1 Qo000
ASIDHD-HFFX: Physical Address:
|H'EIEI |H'2EIEIEIEIEIEIEI
—Page Size

* 1-Kbyte page ¥ Cacheable
" 4-Kbyte page ¥ Share Status

" 64-Kbyte page
" 1-Mbyte page
— Protection
Py bode  User Mode Cance| |
" Fead only Mo access
{* Read anly Read anly

Figure 5.49 Instruction TLB Modify Dialog Box

This dialog box modifies the ITLB contents of the entry selected im8teiction TLB dialog
box. This dialog box is provided only for the SH-4 series.

The following items can be specified.
[Entry] Entry number selected by tihestruction TLB dialog box.
[Virtual Address]  Virtual address in longword size. Bits 31 to 10 are valid.

[Physical Address] Physical address in longword size. Bits 31 to 10 are valid.

[Protection] Specifies the page protection status.
PV Mode User Mode
Read only  No access Enables read in privileged mode.

Read only  Read only Enables read in privileged or user mode.

[ASID] Address space ID, which specifies the process that can access the virtual
page.

[Valid] Specifies whether or not the entry is valid. Selecting this box makes the entry
valid.
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[Cacheable] Enables or disables caching. Selecting this box enables caching of the pag

[Share status] Specifies whether or not to share the page with multiple processes.
Selecting this box specifies that the page is shared.

[Page Size] Specifies the page size.

Clicking the[OK] button displays the modified contents in thetruction TLB dialog box.
Clicking the[Cancel] button closes the dialog box without modifying the ITLB contents.

5.35 Instruction TLB Find Dialog Box

Inetraetion: FEE B

|H'12000000

— fddrezs Tvpe

& Yirtual Address Cloze |

= Physical Address

Entry Address Array Data arrayl
o 10000700 20000744

Figure 5.50 Instruction TLB Find Dialog Box
This dialog box searches the ITLB contents. This dialog box is provided only for the SH-4 series
The following search conditions can be specified.
[Address] Specifies the address to be searched for.
[Address type] Specifies whether the address to be searched for is virtual or physical.

After specifying the search condition, clicking {Rénd] button starts search. The search results
are displayed in the list box at the bottom of the dialog box, in the order of ITLB Entry, Address
array, and Data array 1.
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To modify the displayed ITLB contents, select the ITLB entry in the list box, and click the
[Modify] button. Thdnstruction TLB Modify dialog box will open and the ITLB contents can
be modified.

Clicking the[Close] button closes this dialog box.

5.36 Unified TLB Dialog Box

briified: TLE

Entry Address array Data arrayl

[ LOOUoOG. - aioonin .
01 B B0000 ™ 05008000 Cancel
02 02000000 05000000

ok |
04 D4000000 04000 ity |

05  0RO00OO0  0S000000 _
0f  0RO00OOD  DGOO0000 Find
07 07000000 07000000

05 00000000  0OO00000 Flush
09 00000000 00000000 -
04  0OOOOODD  OO0OOOO0

OB 00000000 00000000

OC 00000000 00000000

00 00000000 00000000

OF 00000000 OO000000

OF 00000000 00000000 hd

Figure 5.51 Unified TLB Dialog Box
This dialog box displays the UTLB contents. This dialog box is provided only for the SH-4 series.
The following items are displayed.
[Entry] Entry number in the UTLB (H'00 to H'3F)
[Address array] Address array in each entry of the UTLB
[Data arrayl] Data array 1 in each entry of the UTLB
The UTLB contents can be modified, flushed, and searched using the following buttons.

[Modify] Modifies the UTLB contents. After selecting the entry to be modified in the list
box, click the button. Thenified TLB Modify dialog box will open and the
UTLB contents can be modified.

[Flush] Flushes all UTLB contents. Clicking the button clears the V bits of all address
arrays and data arrays 1 to zero, and invalidates all UTLB entries.
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[Find] Searches the UTLB contents. Clicking the button will operuthi§ied TLB Find
dialog box and the search condition can be specified.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.

5.37 Unified TLB Modify Dialog Box

Unifizd FLE Mty i,
Entry: Yirtual Address:
|H'III1 |H'IZI1 Qooooo
ASIDHD-HFFY: Physical Address: Cancel |

HO0 IH'DEDDDDDD
—Page Size .
» Yalid
* 1-Kbyte page L
" 4-Kbyte page [T Cacheable
 f4-Kbyte page ™ Dirty

= 1-Mbyte page

[T Share status

— Pratection .
Py Mode  User Mode I™ Wite through
{* Bead only Mo access
" FeadA/write Mo access
" Fead only Read anly
" Fead/write Feadwrite

Figure 5.52 Unified TLB Modify Dialog Box

This dialog box specifies the UTLB contents of the entry selected ldrilfied TLB dialog box.
This dialog box is provided only for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by thmified TLB dialog box.

[Virtual Address]  Virtual address in longword size. Bits 31 to 10 are valid.
[Physical Address] Physical address in longword size. Bits 31 to 10 are valid.

[ASID] Address space ID, which specifies the process that can access the virtual
page.
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[Valid]

[Cacheable]

[Dirty]

[Share status]

[Write through]
[Page Size]

[Protection]

Specifies whether or not the entry is valid. Selecting this box makes the entry
valid.

Enables or disables caching. Selecting this box enables caching of the page

Specifies whether or not the page has been written to. Selecting this box
makes the simulator/debugger assume that the page has been written to.

Specifies whether or not to share the page with multiple processes. Selectin
this box specifies that the page is shared.

Write through bit. Specifies the cache writing mode.
Specifies the page size.

Specifies the page protection status.
PV Mode User Mode

Read only  No access Enables read in privileged mode.

Read only  Read only Enables read in privileged or user mode.

Read/Write  No access Enables read and write in privileged mode.

Read/Write Read/Write  Enables read and write in privileged or user
mode.

Clicking the[OK] button displays the modified contents in Uwified TLB dialog box. Clicking
the[Cancel] button closes the dialog box without modifying the UTLB contents.
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5.38 Unified TLB Find Dialog Box

Unified FLE Fing

fddress: Eind I

H'01 000000
I lmdd it |
—fddrezs Tvpe ———————————
Cloze |

i+ Virtual Addres=s
" Phyzical Address

Entry Address Array Data arrayl
1] £ 000300 Q50001 0F

Figure 5.53 Unified TLB Find Dialog Box
This dialog box searches the UTLB contents. This dialog box is provided only for the SH-4 serie
The following search conditions can be specified.
[Address] Specifies the address to be searched for.
[Address type] Specifies whether the address to be searched for is virtual or physical.

After specifying the search condition, clicking {fénd] button starts search. The search results
are displayed in the list box at the bottom of the dialog box, in the order of UTLB entry, address
array, and data array 1.

To modify the displayed UTLB contents, select the UTLB entry in the list box, and click the
[Modify] button. ThelUnified TLB Modify dialog box will open and the UTLB contents can be
modified.

Clicking the[Close] button closes this dialog box.
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5.39

Cache Dialog Box

Cache

e :

ey ]:

g

ey 3:

Ent U LRU Tag ade LW L1 L2 L3

]
-

00 0 0 0DO000 00000000 00000000 00000000 DO0000A0 (0000000 i’ [ oc |
01 000007111 00000000 DO000OD 00000000 0000000 00000000 Gancel

02 0 0 000000 00000000 DO0000D 00000000 0000000 00000000 _ Cacel |
03 0 0 000000 00000000 00000000 00000000 DO00000D (0000000 .

04 0 0 000000 00000000 00000000 00000000 000000 (0000000 = Moty |
07 "0°0°000711 00000008 GOAGA000 GU000000 FA00A6A0 (0008060 =

02 0 0 000000 00000000 0000D0N 00000000 000000 (0000000

03 00 000000 00000000 00000000 00000000 000000 (0000000

04 0 0 000000 00000000 00000000 00000000 000000 (0000000 I ptemal RAM

00 0 0 0D0000 00000000 00000000 00000000 DO0000A0 (0000000 i’ Capacit

01 00000111 00000000 00000000 00000000 HO0O0DA0 (0000000 ey

02 0 0 000000 00000000 DO0000D 00000000 0000000 00000000 @ 8-Kbyte

03 0 0 000000 00000000 000000 00000000 000000 Q0000000 C 4-Kbyte

04 0 0 000000 00000000 00000000 00000000 000000 (0000000 =l A okye

00 0 0 0D0000 00000000 00000000 00000000 DO0000A0 (0000000 i’

01 000007111 00000000 DO000OD 00000000 0000000 00000000

02 0 0 000000 00000000 00000000 00000000 D000000 (0000000

03 0 0 000000 00000000 00000000 00000000 000000 (0000000

04 0 0 000000 00000000 00000000 00000000 000000 00000000 [ |

This dialog box displays the cache contents in [WayO0] to [Way3]. This dialog box is provided only

Figure 5.54 Cache Dialog Box (for SH-3 and SH-3E Series)

for the SH-3, SH-3E, SH3-DSP series, and SH2-DSP (SH7612).

The following items are displayed.

[Ent]

[U]
V]

[LRU]

[Tag adr]

Entry number in the cache. The specifiable value depends on the CPU.
SH-3 and SH-3E series: H'00 to H'7F

SH3-DSP series: H'00 to H'FF

SH2-DSP (SH7612): H'00 to H'3F

Update bit. When this bit is 1, the entry has been written to.

Validity bit. When this bit is 1, the entry is valid.

Numerical string that determines which way's entry should be replaced when
a cache miss occurs. (The same LRU value is assigned to the same entry in

all ways.)

Tag address.

[LWO] to [LW3] Longword data 0 to 3 stored in cache.

[Internal RAM]*
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[Capacity]* Cache capacity.
Note: The items marked with * are displayed only for the SH-3 and SH-3E series.
The cache contents can be modified and flushed using the following buttons.

[Modify] Modifies the cache contents. After selecting the entry to be modified in the
list box, click the button. Th€ache Modify dialog box will open and the
cache contents can be modified.

[Flush] Flushes all cache contents. Clicking the button clears the V, U, and LRU bit:
of all entries to zero, and invalidates all cache entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.

5.40 Cache Modify Dialog Box

Cachs Mot i il
e e
[FoT [z [Fon000000
Tae Address: Lone ‘iord]: ﬂl
[FTo000000 CHRRRRRREE
LRLE Lang ‘Ward2:
IB'UI:II:I'I 11 IH'EEEEEEEE
[ Valid Lome Word3:
- Update [Faa333aas

Figure 5.55 Cache Modify Dialog Box

This dialog box modifies the cache contents of the way and entry selectecCaxctiedialog
box. This dialog box is provided only for the SH-3, SH-3E, SH3-DSP series, and the SH2-DSP
(SH7612).

The following items can be specified.
[Entry] Entry number selected by ti@achedialog box.

[Way] Way number selected by tikachedialog box.
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[Tag Address] Tag address. A longword physical address must be specified. Bits 31 to 10
are valid.

[LRU] Numerical string that determines which way's entry should be replaced when
a cache miss occurs. The LRU values for the same entries in the other ways
are also modified to the specified value.

[Valid] Specifies whether or not the entry is valid. Selecting this box makes the entry
valid.
[Update] Indicates whether or not the entry has been written to. Selecting this box

makes the simulator/debugger assume that the entry has been written to.

[Long Word0] to
[Long Word3] Longword data 0 to 3 to be set to cache entries.

Clicking the[OK] button displays the modified contents in @e&chedialog box. Clicking the
[Cancel] button closes the dialog box without displaying the modified contents Dablee
dialog box.

5.41 Open Cache Dialog Box

Dpery Gache

Cache Kind

{~ Operand cache

Figure 5.56 Open Cache Dialog Box

This dialog box selects the cache to be displayed. This dialog box is provided only for the SH-4
series.

In this dialog box, select one of the following caches:

[Instruction cache] Selects the instruction cache (IC).

[Operand cache] Selects the operand cache (OC).

Clicking the[OK] button displays the selected cache dialog box. Clickin§Ghrcel] button

closes thé@pen Cachedialog box.
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5.42 Instruction Cache Dialog Box

This dialog box displays the contents of the IC. This dialog box is provided only for the SH-4
series, and the displayed contents differ according to the target CPU.

SH-4/SH-4BSC:

AR .
REEEEEEED FE BRGGRAGE 1711117 :I Cancel |
02 1 00000000 00000000 117171117 22222222 33333333 44444444 BEEEGEEG G6666G6E 77777777
02 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Do0a00a0 Modity: |
04 0 0ODDO000 00000000 00000000 NO000000 00000000 00000000 00000000 00000000 00000000
05 0 00000000 00000000 00000000 DO000000 00000000 00000000 00000000 00000000 00000000 Flush |
05 0 00000000 00000000 00000000 DO000000 00000000 00000000 00000000 00000000 00000000 =

07 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
08 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
09 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0A 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0E 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0C 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
00 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0E 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
OF 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 LI

Figure 5.57 Instruction Cache Dialog Box (for SH-4/SH-4BSC)

The following items are displayed.

[Ent] Entry number in the IC (H'00 to H'FF).
V] Validity bit. When this bit is 1, the entry is valid.
[Tag adr] Tag address.

[LWO] to [LWT7] Longword data O to 7 stored in IC entries.
The IC contents can be modified and flushed using the following buttons.

[Modify] Modifies the IC contents. After selecting the entry to be modified in the list
box, click the button. Thinstruction Cache Modify dialog box will open
and the IC contents can be modified.

[Flush] Flushes all IC entries. Clicking the button clears the V bits of all entries to
zero, and invalidates all IC entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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SH-4 (SH7750R):

Ent W Tag adr L0 L1 L2 L3 L L5 Ll L7

A 1 LTI LILILILILL 1 LI
Wayl: 01 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DUDDDDDD Gancel |
02 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
03 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 .
04 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Modify |
05 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
06 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Elush |
07 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
03 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ;I
Wayl: 00 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 a

01 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
02 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
03 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
04 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
05 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
06 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
07 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
02 000000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 j

Figure 5.58 Instruction Cache Dialog Box (for SH-4 (SH7750R))

This dialog box displays the contents of the cache set on Way0 and Way1. The following items a
displayed.

[Ent] Entry number in the IC (H'00 to H'FF).
V] Validity bit. When this bit is 1, the entry is valid.
[Tag adr] Tag address.

[LWO] to [LWT7] Longword data O to 7 stored in IC entries.
The IC contents can be modified and flushed using the following buttons.

[Modify] Modifies the IC contents. After selecting the entry to be modified in the list
box, click the button. Thimstruction Cache Modify dialog box will open
and the IC contents can be modified.

[Flush] Flushes all IC entries. Clicking the button clears the V bits of all entries to
zero, and invalidates all IC entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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5.43 Instruction Cache Modify Dialog Box

This dialog box modifies the IC contents of the entry selected imskreiction Cache dialog
box. This dialog box is provided only for the SH-4 series, and the displayed contents differ
according to the target CPU.

SH-4/SH-4BSC:

Instroctine Cashe: Madifs
Ertry:  HOI Tae Addres=:  [HOODOOOOO
Lone Wordd: Lone Wiord4: .
— — v alid
[H34434444 b sl
Long ‘Word]: Lone WordS:
|H'11'I111'I1 |H'55555555
Long Word2: Lone Worda: Cancel |
|H'22222222 |H'ﬁﬁﬁﬁﬁﬁﬁﬁ
Lone ‘Wiord3: Long Wiord:
|H'33333333 |H".-".-".-".-".-".-".-".-‘

Figure 5.59 Instruction Cache Modify Dialog Box (for SH-4/SH-4BSC)

The following items can be specified.

[Entry] Displays the entry number selected by limgruction Cache dialog box.

[Tag Address] Tag address. A longword physical address must be specified. Bits 31 to 10
are valid.

[Valid] Indicates whether or not the entry is valid. Selecting this box makes the entry
valid.

[Long WordQ] to

[Long Word7] Longword data 0 to 7 to be set to IC entries.

Clicking the[OK] button displays the modified contents in thstruction Cache dialog box.
Clicking the[Cancel] button closes the dialog box without displaying the modified contents in the
Instruction Cache dialog box.
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SH-4 (SH7750R):

Instruction Gache: oty et B e i :::é :
Tae Address:  |HO1000000 v Malid Qg I
Lone Word(: |H'EIEIDDEIEIEIEI Lone Wiordd: |H'44444444

Cancel |
Long Wiord]: |H"I'I'I1'I'I'I'I Long Wiord5: |H'55555555
Lone Wordz: |H'22222222 Lone Wiordf: |H'EEEEEEEE
Lone Word: |H'33333333 Lone Wiord |H"."'."'."'."'."'."'."'."

Figure 5.60 Instruction Cache Modify Dialog Box (for SH-4 (SH7750R))

The following items can be specified.

[Tag Address] Tag address. A longword physical address must be specified. Bits 31 to 10
are valid.

[Valid] Indicates whether or not the entry is valid. Selecting this box makes the entry
valid.

[Long Word0] to
[Long Word7] Longword data 0 to 7 to be set to IC entries.

Clicking the[OK] button displays the modified contents in thstruction Cache dialog box.
Clicking the[Cancel] button closes the dialog box without displaying the modified contents in the
Instruction Cache dialog box.
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5.

This dialog box displays the contents of the OC. This dialog box is provided only for the SH-4

44  Operand Cache Dialog Box

series, and the displayed contents differ according to the target CPU.

SH-4/SH-4BSC:

L0l Lt L2 Lt Lifi4 L't QK I
Tl :I Cancel |
002 1 1 00000000 00000000 11111117 22222222 33333333 44444444 BREEEEEE GO6GE6E6 77777777
003 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 adify: |
004 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Q0000000 00000000
005 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Flush |
006 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 =

007 00 00000000 00000000 00000000 00000000 00000000 00000000 DA000000 00000000 00000000
003 0 0 00000000 00000000 00000000 00000000 00000000 00000000 DA000000 Q0000000 00000000
009 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
004 00 00000000 00000000 00000000 A0000000 00000000 00000000 00000000 000a0000 00000000
00B 0 0 00000000 00000000 00000000 Q0000000 00000000 0000000 A0000000 000a0000 00000000
00C 0 0 00000000 00000000 00000000 A0000000 00000000 00000000 00000000 00000000 00000000
00D 0 0 00000000 00000000 00000000 Q0000000 00000000 00000000 AD000000 00000000 00000000

00E 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
00F 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 40000000 00000000 LI

Figure 5.61 Operand Cache Dialog Box (for SH-4/SH-4BSC)

The following items are displayed.

[Ent] Entry number in the OC (H'000 to H'1FF).

[U] Update bit. When this bit is 1, the entry has been written to.
V] Validity bit. When this bit is 1, the entry is valid.

[Tag adr] Tag address.

[LWO] to [LWT] Longword data 0 to 7 stored in OC entries.

The OC contents can be modified and flushed using the following buttons.

[Modify] Modifies the OC contents. After selecting the entry to be modified in the list
box, click the button. Th®perand Cache Modify dialog box will open and
the OC contents can be modified.

[Flush] Flushes all OC entries. Clicking the button clears the U and V bits of all

entries to zero, and invalidates all OC entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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SH-4 (SH7750R):

L1 L2 Lini3 Lid Lt Ll L7

Wiz :
002 0 0 00000000 00000000 DO0N00D0 00000000 00000000 00000000 00000000 00000000 00000000 ﬂl
002 0 0 00000000 00000000 DO0N00D0 00000000 00000000 00000000 00000000 00000000 00000000 -
004 0 0 00000000 00000000 DO0N00D0 00000000 00000000 00000000 00000000 00000000 00000000 Modify |
005 0 0 00000000 00000000 DO0000D0 00000000 00000000 00000000 00000000 00000000 00000000
008 0 0 00000000 00000000 DO0N00D0 00000000 00000000 00000000 00000000 00000000 00000000 Flush |
007 0 0 00000000 00000000 DO0N00D0 00000000 00000000 00000000 00000000 00000000 00000000
002 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 hd|

Wiayl: |00 0 0 00000000 00000500 00000000 00050000 00000000 00000000 00000000 00000000 00000000 -

001 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
002 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
003 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
004 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
005 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
006 0 0 00000000 00000000 00000000 00000000 00000000 00000000 DOO0O000 DO00D000 00000000
007 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
003 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 LI

Figure 5.62 Operand Cache Dialog Box (for SH-4 (SH7750R))

This dialog box displays the contents of the cache set on Way0 and Way1l. The following items a
displayed.

[Ent] Entry number in the OC (H'000 to H'1FF).

V] Validity bit. When this bit is 1, the entry is valid.

[U] Update bit. When this bit is 1, the entry has been written to.
[Tag adr] Tag address.

[LWO] to [LWT7] Longword data O to 7 stored in OC entries.
The OC contents can be modified and flushed using the following buttons.

[Modify] Modifies the OC contents. After selecting the entry to be modified in the list
box, click the button. Th®perand Cache Modify dialog box will open and
the OC contents can be modified.

[Flush] Flushes all OC entries. Clicking the button clears the U and V bits of all
entries to zero, and invalidates all OC entries.

Clicking the[OK] button stores the modified contents in the memory. ClickingGhacel]
button closes the dialog box without storing the modified contents.
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5.45 Operand Cache Modify Dialog Box

This dialog box modifies the OC contents of the entry selected @gbend Cachedialog box.
This dialog box is provided only for the SH-4 series, and the displayed contents differ according

the target CPU.

SH-4/SH-4BSC:

Opetand: Cacke Madiy
Entry:  HOO1 Tae Address: |H'|:||:||:||:||:||:||:||:|
Long Wiordd: Long ‘iordd: v Update
|HO0000000 |H44444444 W alid
Long Waord]: Long WaordS:
[H11111111 |H'E5555555
Long Word2: Lone Worda: Cancel |
|Hz2222222 |HB666E6EE
Lone ‘Wiord3: Long Wiord:
|H33333333 | EEEEEERRE;

Figure 5.63 Operand Cache Modify Dialog Box (for SH-4/SH-4BSC)

The following items can be specified.

[Entry] Entry number selected by ti@perand Cachedialog box.

[Tag Address] Tag address. A longword physical address must be specified. Bits 31 to 10
are valid.

[Update] Indicates whether or not the entry has been written to. Selecting this box
makes the simulator/debugger assume that the entry has been written to.

[Valid] Indicates whether or not the entry is valid. Selecting this box makes the entry

valid.

[Long WordQ] to

[Long Word7] Longword data O to 7 to be set to OC entries.

Clicking the[OK] button displays the modified contents in @gerand Cachedialog box.
Clicking the[Cancel] button closes the dialog box without displaying the modified contents in the
Operand Cachedialog box.
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SH-4 (SH7750R):

Operatid: Caghe Modif = Wawlk: Entrunii]
Taeg Address: |H'EI'I Q0aaoo ¥ Update: v Walid o] I
Loneg ord(: |H'EIDEIEIEIEIEIEI Lone ord4: |H'44444444
Cancel |
Long Wiord]: |H"I'I'I'I1'I'I'I Loneg WiiordS: |H'55555555
Long Word2: |H'22222222 Long Worde: IH'EEEEEEEE
Long Word3: |H'33333333 Long Word?: IH"."'."'."'."'."'."'."?

Figure 5.64 Operand Cache Modify Dialog Box (for SH-4 (SH7750R))

The following items can be specified.

[Tag Address] Tag address. A longword physical address must be specified. Bits 31 to 10
are valid.
[Update] Indicates whether or not the entry has been written to. Selecting this box

makes the simulator/debugger assume that the entry has been written to.

[Valid] Indicates whether or not the entry is valid. Selecting this box makes the entry
valid.

[Long WordQ] to
[Long Word7] Longword data 0 to 7 to be set to OC entries.

Clicking the[OK] button displays the modified contents in @gerand Cachedialog box.
Clicking the[Cancel] button closes the dialog box without displaying the modified contents in the
Operand Cachedialog box.
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5.46 Simulated I/O Window

B Simulated 1/0 Window M=l E3
Simulated If0

Figure 5.65 Simulated /O Window
This window is for standard 1/0 and file I/O system calls from the user program.

Clicking the right mouse button on tBémulated 1/0 window displays the following popup
menus.

[Copy] Copies the highlighted text to the WindSvetipboard so that the text can be
pasted to another application.

[Paste] Pastes the text from the Winddwhpboard to theSimulated 1/0 window.

[Erase All] Clears the contents of tBamulated 1/0 window.

For the I/O processing, refer to section 3.12, Standard 1/0 and File 1/0O Processing.
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5.47

Stack Trace Window

i Stack Trace

[ e O o I O o e O e 1w

Find| Name

Yalue
func3 (short *) { Oz00000024 )
param 3 0x00003ffa { 0x00003f£d8 } ({(short*)
local 3 '3 { 0x00003fd4 } {unsigned long)
funci (ghort *) { Ox00000072 )
param Z O0=x000032ffa { O0x00003fed } (short*)
local 2 D'2 { Ox00003fed } {unsigned long)
funcl (short *) { O0x0000003e 1}
param 1 O=x00003ffa { O0x00O00Q03f££0 } {short*)
lozal 1 D'l { Ox00003fec } {unsigned long)
{ DxD000001Z 1}
0T103 { 0x00003ffa } {short)

Figure 5.66 Stack Trace Window

This window displays the function call history.

The following items are displayed.

[Kind]

[Name]

[Value]

Indicates the type of the symbol.
F: Function

P: Function parameter

L: Local variable

Indicates the symbol name.

Indicates the value, address, and type of the symbol.

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

5.47.1 Go to Source

Displays, in theSourcewindow, the source program corresponding to the selected function.

5.47.2 View Setting...

Launches th&tack Trace Settingdialog box, allowing the user to specify B&ack Trace

window settings.
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Stack Trace Setting

Mest level (-643 iim 5

— Digplay symbol
[T Barameter
[ Local Wariable

— Diaplay Radix
% Hexadecimal
= Decimal
oot
" Binary

Cancel |

Figure 5.67 Stack Trace Setting Dialog Box

[Nest level] Specifies the level of function call nesting to be displayed Btk Trace
window.

[Display symbol]  Specifies the symbol types to be displayed in addition to functions.

[Display Radix] Specifies the radix for displays in Bi@ack Tracewindow.

5.47.3 Copy

Copies the highlighted text into the Winddvedipboard, allowing it to be pasted into other
applications.
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5.48 Profile Window (List Sheet)

Prafile : =
Function\ariable I FA I Address I Size I Times | Gycle | Ext mem | IO area | Int mem | Ai
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_ftable$on W H'O000S &80 HOooooo2s 0 0 0 0 0
_ctype W H'O0005960 HOo0ooo1a 0 i] i] i] i]
_nfiles W H'UUUU@QN HOoo0oooo4 0 i] i] i] i]

t j|_| LIS S5 :|_| ooooed 1 1 1 1 U
_raft F HOOO0534C Hooooooaa 0 i i i i
_powld F HO00057E4 HOooooo2:e o i] i] i] i]
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_add F H'O0005674 HOo0oooo4e 0 0 0 0 0
_$_marecar F HO0005618 HO0000o0BC 0 i i i i
_malloc F HO000s57C HOooooooa 0 i] i] i] i]
_zetzhit F HOODOS4EC  HOOOOOODSO 0 0 0 0 0
_rid F H'O0NOS3E4 HOooooMng 0 0 0 0 0
_pouer F HO0005268 HO0D0M?C 0 i] i] i] i]
_multgd F H'O0005200 HOooooooes 0 i] i] i] i] ;I
4 | PI‘\ List £ Tree /

Figure 5.68 Profile Window (List Sheet)

This window displays the address and size of a function or a global variable, the number of times
the function is called or the global variable is accessed, and profile data. Displayed profile data
differs according to the target CPU as follows:

SH-1/SH-2/SH-2E Series, SH2-DSP (SH7410), SH2-DSP (Core), and SH2-DSP (SH7065):
Times (the number of times a function is called or a global variable is accessed)
Cycle (the number of execution cycles)
Ext_mem (the number of external memory accesses)
I/O_area (the number of internal 1/0 accesses)
Int_mem (the number of internal memory accesses)

SH-3/SH-3E/SH3-DSP Series and SH2-DSP (SH7612):
Times (the number of times a function is called or a global variable is accessed)
Cycle (the number of execution cycles)
Cache miss (the number of cache misses)
Ext_mem (the number of external memory accesses)
I/O_area (the number of internal 1/0O accesses)
Int_mem (the number of internal memory accesses)

SH-4 Series:
Times (the number of times a function is called or a global variable is accessed)
Cycle (the number of execution cycles)
ICache miss (the number of instruction cache misses)
OCache miss (number of operand cache misses)
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Ext_mem (the number of external memory accesses)
I/0_area (the number of internal I/O accesses)
Int_mem (the number of internal memory accesses)

The number of execution cycles and cache misses are calculated by subtracting the total execu
cycles or cache misses at a specific function call instruction execution from the total execution
cycles or cache misses at a return instruction execution of a specific function.

When the column header is clicked, data are sorted in alphabetic or numeric ascending/descent
order.

Double-clicking the=unction/Variable or Addresscolumn displays the source program
corresponding to the address in the line. Right-clicking on the mouse within the window displays
popup menu. For details on this popup menu, refer to section 5.49, Profile Window (Tree Sheet)

5.49 Profile Window (Tree Sheet)

Prafile ﬂ

Function Address Size Stack Size I Times I Cwole I Ext mem | IO area I Int mem

& _PomerON_Reset PG HOODODSOD HODOODO02G  HODOODOOD

0 0 0 0 0
INIT IOLIE HO00O0T 170 HO000D0BZ  HOO000DOG O 0 0 0 0

H H
HDOOD1614  HOODODD2G  HODOODOD4
HDOOD1SD8  HOODOOD3G  HODO0D00S
HOODD308  HOODOOD40  HODO0DO2S
HOOOM 222 HOODOOD74  HODDODO1S
HDODDZEBD  HODOODORD ~ HODODO0OG
HDODDZDAC  HODDODODG  HOD00O0OG
HOOOD116G  HOODOOD04  HOD00DOD
oy HOOOMOGA  HODOODOGA  HODO0OM G
....... “Dummy HDOOD0S48  HOODODDO4  HODOODOOD
....... INT Illegal code HDOOD0S44  HOODOODO4  HODO0DOOD
....... Marual Feset PG HODOO032G  HODODOOT2  HOOODOOO

o s e e s e s s s s o}
o s e e s e s s s s o}
o s e e s e s s s s o}
o s e e s e s s s s o}
o s e e s e s s s s o}

A | b II' List # Tree

Figure 5.69 Profile Window (Tree Sheet)

This window displays the relation of function calls in a tree structure. Displayed contents are the
address, size, stack size, number of function calls, and profile data. The stack size, number of
function calls, and profile data are values when the function is called.

Displayed profile data differ according to the target CPU as follows:

SH-1/SH-2/SH-2E Series, SH2-DSP (SH7410), SH2-DSP (Core), and SH2-DSP (SH7065):
Times (the number of times a function is called)
Cycle (the number of execution cycles)
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Ext_mem (the number of external memory accesses)
I/0_area (the number of input/output area accesses)
Int_mem (the number of internal memory accesses)

SH-3/SH-3E/SH3-DSP Series and SH2-DSP (SH7612):
Times (the number of times a function is called)
Cycle (the number of execution cycles)
Cache miss (the number of cache misses)
Ext_mem (the number of external memory accesses)
I/O_area (the number of input/output area accesses)
Int_mem (the number of internal memory accesses)

SH-4 Series:
Times (the number of times a function is called)
Cycle (the number of execution cycles)
ICache miss (the number of instruction cache misses)
OCache miss (the number of operand cache misses)
Ext_mem (the number of external memory accesses)
I/O_area (the number of input/output area accesses)
Int_mem (the number of internal memory accesses)

The number of execution cycles and cache misses are calculated by subtracting the total executi
cycles or cache misses at a specific function call instruction execution from the total execution
cycles or cache misses at a return instruction execution of a specific function.

Note: Displayed stack size does not represent the actual size. Use it as a reference value
when the function is called. If there is no stack information file (.sni extension) output
from the optimizing linkage editor, the stack size is not displayed. For details of the
stack information file, refer to the manual of the optimizing linkage editor.

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

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

5.49.1 View Source

Displays the source program or disassembled memory contents for the address in the selected li

5.49.2 View Profile-Chart

Displays theProfile-Chart window focused on the function in the specified line.
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5.49.3 Enable Profiler

Toggles acquisition profile data. When profile data acquisition is active, a check mark is shown 1
the left of the menu text.

5.49.4 Not trace the function call

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

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

5.49.5 Find...

Displays therind Text dialog box to find a character string in the Function column. Search is
started by inputting a character string to be found in the edit box and cljEkingNext] or
pressing ENTER.

5.49.6 Find Data...

Displays theFind Data dialog box. When the cursor is in the Function column, this menu option
is displayed in gray characters.

Find Data

Find Data Find Next |
g m Cancel |

" Minimum

Figure 5.70 Find Data Dialog Box

By selecting the column to be searched inGb&umn combo box and the search type in Rired
Data group and enterinfi-ind Next] button orENTER key, search is started. If tieéind Next]
button or theENTER Kkey is input repeatedly, the second larger data (the second smaller data
when the Minimum is specified) is searched for.
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5.49.7 Clear Data

Clears the number of times functions are called and profile data. DataArofile window List
sheet and thBrofile-Chart window are also cleared.

5.49.8 Output Profile Information Files...

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

Note: If profile information has been acquired by selecting the Not trace the function call
menu, the program cannot be optimized by the optimizing linkage editor.

5.49.9 Output Text File...

Displays theSave Text of Profile Datadialog box. Displayed contents are saved in a text file.

5.49.10 Setting

This menu has the following submenus (the menus available only liisthgheet are also
included).

1. Show Functions/Variables
Displays both functions and global variables in the Function/Variable column.

2. Show Functions
Displays only functions in the Function/Variable column.

3. Show Variables
Displays only global variables in the Function/Variable column.

4. Only Executed Functions

Only displays the executed functions. If a stack information file (.sni extension) output from the
optimizing linkage editor does not exist in the directory where the load module is located, only the
executed functions are displayed even if this check box is not checked.

5. Include Data of Child Functions

Sets whether or not to display information for a child function called in the function as profile
data.
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5.49.11 Properties...

This menu cannot be used in this simulator/debugger.

5.50 Profile Chart Window

Profile—Chart - _main =

_PowerdMN_Reset_| L _main

Figure 5.71 Profile-Chart Window

This window displays the relation of calls for a specific function. This window displays the calling

relation for the function specified in the List sheet or Tree sheet fArdfiee window. The

specified function is displayed in the middle, the calling function on the left side, and the called
function on the right side. Values beside the calling and called functions show the number of tim

the function has been called.

Right-clicking on the mouse within the window displays a popup menu. Supported menu option

are described in the following.

5.50.1 View Source

Displays the source program or disassembled memory contents for the address of the function «
which the cursor is placed when the right side button of the mouse is clicked. If the cursor is not
placed on a function when the right side button is clicked, this menu option is displayed in gray

characters.

5.50.2 View Profile-Chart

Displays theProfile-Chart window for the specific function on which the cursor is placed when
the right side button of the mouse is clicked. If the cursor is not placed on a function when the

right side button is clicked, this menu option is displayed in gray characters.
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5.50.3 Enable Profiler

Toggles acquisition of profile data. When profile data acquisition is active, a check mark is showr
to the left of the menu text.

5.50.4 Clear Data

Clears the number of times functions are called and profile data. Dataliisttlsbeet andree
sheet in thérofile window are also cleared.

5.50.5 Multiple View

If the Profile-Chart window is going to be opened when it has already been opened, selects
whether another window is to be opened or the same window is to be used to display data. Wher
check mark is shown to the left side of the menu text, another window is opened.

5.50.6 Output Profile Information File...

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

5.50.7 Expands Size

Expands spaces between each function. The “+” key can also be used to expand spaces.

5.50.8 Reduces Size

Reduces spaces between each function. The “-" key can also be used to reduce spaces.
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5.51 Image View Window

Figure 5.72 Image View Window

Displays the contents of memory in an image. The method used to display the image can be
specified in thdmage Propertiesdialog box.

Double-clicking within the window displays information, in the Pixel Information dialog box, on
the pixel on which the mouse pointer is located.

Right-clicking on the mouse within the window displays a popup menu. Supported menu option
are described in the subsequent sections.

5.51.1 Auto Refresh

When this menu is checked, the contents of the window is automatically updated when the user
program is executed.

5.51.2 Refresh Now

Updates the contents of the window.
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5.51.3 Property...

Displays thdmage Property dialog box and specifies the format of the displayed image.

5.52 Image Properties Dialog Box

Irmags Brofistfiss

—Calar Information: ———— e e

Made: .
|- wowooHROME | Bit/Piet [0 =

= RGE ! Sl P =
r-h BGR | o IMEAIRE: ! t.5 -J

{ YChCr | Faormat: ;!.‘!'I'.Jr‘:k';' :_i

— Buffer Infomation: T e R R S

Data Address:  |HOOOOODOD =]

—Width/Height Size: — ez

Width(Ficel: I““—““—“—‘ﬁ“ Buffer Size:
e [ HODOooooD Byte
| Height{Pixelx ! 0

R he T o e s e e B
~View Mode:————— ~ Pasition: =

| ¥ Position: i 0 |
[ |
{ ¥ Position: TMMET

—5tart Pozition: ——————— - Width/Height Size:

& Top | WidthiPixel | 0
|
" Battom | Heieht{Pixely [ .

Figure 5.73 Image Properties Dialog Box
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Specifies the method to display tileage window.

[Color Information]

[Mode]

[Bit/Pixel]

[Sampling]
[Format]
[Buffer Information]

[Data Address]

[Palette Address]

Specifies the color information of the image to be displayed.

Specifies the format.

[MONOCHROME] Displays in black and white.

[RGB] Displayed in R (red), G (green), and B
(blue)

[BGR] Displayed in B (blue), G (green), and R
(red)

[YCbCr] Displayed by Y (brightness), Cb (color
difference in blue), and Cr (color difference
in red)

Specifies Bit/Pixel according to the selected [Mode]. (Valid when
RGB/BGR is selected)

Specifies the format of sampling. (Valid when YCbCr is selected)
Specifies Chunky/planar. (Valid when YChCr is selected)
Specifies the area to store data, size, and the address of the palette.

Specifies the start address of memory where image data is to
be displayed. (Displayed in hexadecimal)

Specifies the start address of memory of the color palette data.
(Displayed in hexadecimal) (Valid when 8Bit is selected for RGB/
BGR)

[Width/Height Size] Specifies the width and height of the image.

[View Information]

[Width (Pixel)] Specifies the width of the image.

(When a prefix is omitted, the values are
input and displayed in decimal.)

[Height (Pixel)] Specifies the height of the image.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Buffer Size] Displays the buffer size of the image
from the width and height
(Displayed in hexadecimal)

Specifies the location, size, and the data start location of the part
displayed among the entire image.
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[View Mode]

[Start Position]

[Position]

Specifies the entire/part to be displayed in the image.

[Full Size] Displays the entire image.

[Part Size] Displays part of the image.
[Top] Displays data from the upper left.
[Bottom] Displays data from the lower left.

Specifies the start position of the image where part of the image is
to be displayed. This is valid when [Part Size] is selected.

[X Position] Specifies the X axis of the start location.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Y Position] Specifies the Y axis of the start location.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Width/Height Size] Specifies the height and width of the image to be displayed partly.

[Width(Pixel)] Displays the width of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)
[Height(Pixel)] Displays the height of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)
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5.53 Pixel Information Dialog Box

Pixel Information 2%
Colar mode: I RGE Z4bit
Fixel: I R0 G134, B:63
Position b 25 v 251
Buffer Size  Width: 640 Height: | 480
Image Size  Width: 354 Height: I 206

Figure 5.74 Pixel Information Window Dialog Box
The cursor location displays pixel information.

[Color Mode]  Displays the format of the image.

[Pixel] Displays color information of the cursor location. (Displayed in decimal)
[Position] Displays the cursor location in X and Y axis. (Displayed in decimal)

[X] Displays the X axis of the cursor location.

[Y] Displays the Y axis of the cursor location.

[Buffer Size] Displays the buffer size. (Displayed in decimal)
[Width] Displays the buffer width.
[Height] Displays the buffer height.

[Image Size] Displays the width and height of the display. (Displayed in decimal)
[Width] Displays the width.
[Height] Displays the height.
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5.54 Waveform Window

i Waveform Yiew - | m| | il
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Figure 5.75 Waveform Window

Displays memory view in waveform. The X axis shows the number of sampling data and the Y
axis shows the sampling value.

Clicking the right mouse button on thi¢aveform View window displays the popup menus. The
menus include the following options.

5.54.1 Auto Refresh

Updates the display when instruction execution has stopped.

5.54.2 Refresh Now

Updates the display.

5.54.3 ZoomIn

The horizontal axis is enlarged and displayed.
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5.54.4 Zoom Out

The horizontal axis is reduced and displayed.

5,545 Reset Zoom

The size is returned to its original size.

5.54.6 Zoom Magnification

The zoom magnification can be selected from 2, 4, or 8 in the submenu.

5.54.7 Scale

The size of the X axis can be selected from 128, 256, or 512 Pixel from the submenu.

5.54.8 Clear Cursor

The cursor display is cleared.

5.54.9 Sample Information...

Displays theSample Information dialog box. The sampling information is displayed.

5.54.10 Property...

Displays theNaveform Property dialog box. The waveform data format can be specified.
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5.55 Waveform Properties Dialog Box

Waveform-Broperties

Data Address: |H'EII:IEIEIEIEIEIEI ;l

Data Size: |‘II3Eiit |
Channel:

’V " Mono {* Stereo

Buffer Size: |H'EIEII:IEI1 Qo0 LI

(] 4 I Cancel I

Figure 5.76 Waveform Properties Dialog Box
Specifies the waveform format. The following items can be specified.
[Data Address] Specifies the start address of data in memory. (Displayed in hexadecimal)
[Data Size] Selects 8Bit or 16Bit.
[Channel] Specifies Mono or Stereo.

[Buffer Size] Specifies the buffer size of data. (Displayed in hexadecimal)
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5.56 Sample Information Dialog Box

Sample Thtoematon

Data Size: | 16ibit
Channel: I Steren
W | H'Oooo0041
Walue
Yy | H'FFFFa58588
| H'FFFF2999

Figure 5.77 Sample Information Dialog Box

Displays the sampling information of the cursor location in the Waveform View window. The
following information is displayed.

[Data Size] Displays 8bit or 16bit.
[Channel] Displays the data channel.
[Value] [X] Displays the X axis of cursor location.
[Y] Displays the Y axis of cursor location (displays Y axes for both the upper and

lower plots when Stereo is selected).
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5.57 Coverage Window
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Figure 5.78 Coverage Window

Displays the instruction execution information in C/C++ and assembly-language level. Note that
the conditions to acquire instruction execution information can be set throu@QipéimeCoverage
dialog box orCoverage Rangalialog box. When th€overagewindow is closed, the settings of

the acquired instruction execution information and the conditions to acquire information will be
cleared.

The items to be displayed are as follows:
[Times] Number of times instruction was executed

[Pass] Conditions to execute condition branch instructions
T: Branches because the condition is satisfied
F: Does not branch because the condition is not satisfied

[Address] Instruction Address
[Assembler] Disassembled and then displayed.
[Source] C/C++ or assembly-language source

Clicking the right mouse button on tlk®veragewindow displays the popup menus. The menus
include the following options.
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5.57.1 View Source

Displays theSourcewindow corresponding to the cursor location onGlogeragewindow.

5.57.2 Go to Address...

Modifies the address displayed in tBeveragewindow.

5.57.3 Set Range...

Launches th€overage Rangalialog box, allowing the user to specify the conditions to acquire
instruction execution information.

5.57.4 Enable Coverage

Sets whether to enable or disable the acquisition of instruction execution information.

5.57.5 Clear Data...

Clears the acquired instruction execution information.

5.57.6 Save Data...

Launches th&ave Datadialog box, allowing the user to save the coverage information in a file.

5.57.7 Load Data...

Launches théoad Data dialog box, allowing the user to load the coverage information from a
file.

5.57.8 Refresh

Displays the latest instruction execution information.

5.57.9 Lock Refresh

Lock or unlock the refresh of coverage information. Note that when [Lock Refresh] is [On],
window updates only the Times and Pass column after program execution.
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5.58 Open Coverage Dialog Box

— Dptions

i+ Mew Windaw

Start Address: I

Frd Addrr=s: I Cancel |

= Open a recent coverage file

| =

" Browse to another coverage file

Figure 5.79 Open Coverage Dialog Box
Clicking the coverage icon opens fBpen Coveragedialog box.

[New Window], [Open a recent coverage file]or [Browse to another coverage filetan be
selected. WhefNew Window] is selected, the start and end addresses of the coverage
information range to be displayed must be specified as follows:

[Start Address] Start address of coverage information display
(When a prefix is omitted, the values is input in hexadecimal.)

[End Address] End address of coverage information display
(When a prefix is omitted, the value is input in hexadecimal.)

When[Open a recent coverage filels selected, up to four recent files that have been saved are
displayed.

When[Browse to another coverage file]s selected, a file open dialog box will appear to prompt
the user to select a coverage information file.
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5.59 Go To Address Dialog Box

Gio To Address

Addrezs ok

Figure 5.80 Go To Address Dialog Box

Modifies the address displayed in tieveragewindow.

5.60 Coverage Range Dialog Box

Start Address: |H'EIEIEIEIEIEIEIEI LI
Cancel
End Address: IH'DDEII:II:IFFF| LI _—l

Figure 5.81 Coverage Range Dialog Box

Specifies the condition to acquire instruction execution information. The following items can be

specified.

[Start Address] Start address (When a prefix is omitted, the value is input in hexadecimal.)

[End Address] End address (When a prefix is omitted, the value is input in hexadecimal.)
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5.61 Save Data Dialog Box

File name
file] cov B
| LI Fowse, | Gancel |

Figure 5.82 Save Data Dialog Box

Specifies the location and name of a coverage information file to be saved. The placeholder or th
browse button can be used.

If a file name extension is omitted, .CQOV is automatically added. If a file name extension other
than .COV or .TXT is specified, an error message will be displayed.

5.62 Load Data Dialog Box

Load Data

Eile name: 0k

|File1 LI Browse,. | Gancel |

Figure 5.83 Load Data Dialog Box

Specifies the location and name of a coverage information file to be loaded. The placeholder or tl
browse button can be used.

Only .CQV files can be loaded. If a file name extension other than .COV is specified, an error
message will be displayed.
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5.63 Confirmation Request Dialog Box

Confirmation Feguest

Coverage data will be cleared.

¥ Save Coverage data

Cancel |

Figure 5.84 Confirmation Request Dialog Box

When[Clear Data] or [Set Range...Jis clicked or when an attempt is made to close coverage
window, theConfirmation Requestdialog box will appear.

5.64 Save Coverage Data Dialog Box

Ho Mo To &ll ez To All.

Figure 5.85 Save Coverage Data Dialog Box

When[Save Sessionis selected from thg-ile] menu, theSave Coverage Datalialog box will
appear, allowing the user to save the coverage window data in separate files or a single file.

When multiple coverage windows are open,$lage Coverage Datalialog box will appear for
each open coverage window.

Clicking the[Not To All] button close the dialog box without saves the data.

Clicking the[Yes To All] button saves the data of all coverage windows in a single file.
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Section 6 Command Lines

Table 6.1 lists the commands.

Table 6.1 Simulator/Debugger Commands

No. Command Name Abbreviation Function

1 ! - Comment

2 ANALYSIS AN Enables or disables performance analysis

3 ANALYSIS_RANGE AR Sets or displays performance analysis functions

4  ANALYSIS RANGE_ AD Deletes a performance analysis range
DELETE

5 ASSEMBLE AS Assembles instructions into memory

6 ASSERT - Checks if an expression is true or false

7 BREAKPOINT BP Sets a breakpoint at an instruction address

8 BREAK_ACCESS BA Specifies a memory range access as a break condition

9 BREAK _CLEAR BC Deletes breakpoints

10 BREAK_CYCLE BCY Specifies a cycle as a break condition

11 BREAK_DATA BD Specifies a memory data value as a break condition

12 BREAK_DISPLAY BI Displays a list of breakpoints

13 BREAK_ENABLE BE Enables or disables a breakpoint

14 BREAK_REGISTER BR Specifies a register data as a break condition

15 BREAK_SEQUENCE BS Sets sequential breakpoints

16 CHANGE_CONFIGURA CC Sets the current configuration
TION

17 CHANGE_PROJECT CP Sets the current project

18 CLOCK_RATE CKR Sets a clock rate

19 COVERAGE CcVv Enables or disables coverage measurement

20 COVERAGE_DISPLAY CVD Displays coverage information

21 COVERAGE_LOAD CVL Loads coverage information

22 COVERAGE_RANGE CVR Sets a coverage range

23 COVERAGE_SAVE CVs Saves coverage information

24 DEFAULT_OBJECT_FODO Sets the default object (program) format
RMAT

25 DISASSEMBLE DA Disassembles memory contents

26 ERASE ER Clears the Command Line window

27 EVALUATE EV Evaluates an expression
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Table 6.1  Simulator/Debugger Commands (cont)

No. Command Name Abbreviation Function

28 FILE_LOAD FL Loads an object (program) file

29 FILE_SAVE FS Saves memory to a file

30 FILE_VERIFY FV Verifies file contents against memory

31 GO GO Executes user program

32 GO_RESET GR Executes user program from reset vector
33 GO_TILL GT Executes user program until temporary breakpoint
34 HALT HA Halts the user program

35 INITIALIZE IN Initializes the debugging platform

36 LOG LO Controls command output logging

37 MAP_DISPLAY MA Displays memory mapping

38 MAP_SET MS Allocates a memory area

39 MEMORY_DISPLAY MD Displays memory contents

40 MEMORY_EDIT ME Modifies memory contents

41 MEMORY_FILL MF Fills a memory area

42 MEMORY_MOVE MV Moves a block of memory

43 MEMORY_TEST MT Tests a block of memory

44 OPEN_WORKSPACE OW Opens a workspace

45 PROFILE PR Enables or disables profile

46 PROFILE_DISPLAY PD Displays profile information

47 PROFILE_SAVE PS Saves the profile information to file

48 QUIT QU Exits HEW

49 RADIX RA Sets default input radix

50 REGISTER_DISPLAY RD Displays CPU register values

51 REGISTER_SET RS Changes CPU register contents

52 RESET RE Resets CPU

53 RESPONSE RS Sets a window refresh area

54 SLEEP - Delays command execution

55 STEP ST Steps program (by instructions or source lines)
56 STEP_MODE SM Selects the step mode

57 STEP_OUT SP Steps out of the current function

58 STEP_OVER SO Steps program, not stepping into functions
59 STEP_RATE SR Sets or displays rate of stepping

60 STEP_UNIT SN Sets the unit of execution
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Table 6.1  Simulator/Debugger Commands (cont)

No. Command Name Abbreviation Function

61 SUBMIT SuU Executes a command file

62 SYMBOL_ADD SA Defines a symbol

63 SYMBOL_CLEAR SC Deletes a symbol

64 SYMBOL_LOAD SL Loads a symbol information file

65 SYMBOL_SAVE SS Saves a symbol information file

66 SYMBOL_VIEW S\ Displays symbols

67 TCL - Enables or disables the TCL

68 TRACE TR Displays trace information

69 TRACE_ACQUISITION TA Enables or disables trace information acquisition
70 TRACE_SAVE TV Qutputs trace information into a file
71 TRACE_STATISTIC TST Analyzes statistic information

The following describes the syntax of each command.

6.1 I(COMMENT)
Abbreviation: None
Description:

Allows a comment to be entered, useful for documenting log files.

Syntax:
I <text>
Parameter Type Description
<text> Text Output text
Example:
| Start of test routine Outputs comment 'Start of test routine' intGahemand Line

window (and to the log file, if logging is active).
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6.2 ANALYSIS

Abbreviation: AN

Description:

Enables/disables performance analysis. Counts are not automatically reset before running.
Syntax:

an [<state>]

Parameter Type Description
None Displays the performance analysis state
<state> Keyword Enables or disables performance analysis
Enable Enables performance analysis
Disable Disables performance analysis
Reset Resets performance analysis counts
Examples:
ANALYSIS Displays performance analysis state.
AN enable Enables performance analysis.
AN disable Disables performance analysis.
AN reset Resets performance analysis counts.

6.3 ANALYSIS RANGE
Abbreviation: AR
Description:

Sets a function for which the performance analysis is provided, or displays a function for which
the performance analysis is provided without parameters.

Syntax:

ar [<function name>]
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Parameter Type Description

None Displays all functions for which the
performance analysis is provided

<function name> Character string Name of function for which the performance
analysis is provided

Examples:
ANALYSIS_RANGE sort Provides the performance analysis for the function sort.
AR Displays the function for which the performance analysis

is provided.

6.4 ANALYSIS RANGE _DELETE
Abbreviation: AD
Description:

Deletes the specified function, or all functions if no parameters are specified (ital@esk for
confirmation).

Syntax:

ad [<index>]

Parameter Type Description

None Deletes all functions

<index> Numeric Index number of function to delete
Examples:

ANALYSIS_RANGE_DELETE 6  Deletes the function with index number 6.

AD Deletes all functions.
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6.5 ASSEMBLE
Abbreviation: AS
Description:

Assembles mnemonics and writes them into memory. In assembly mode, '.' exits, "' steps back
byte, the ENTER key steps forward a byte.

Syntax:

as <address>

Parameter Type Description

<address> Numeric Address at which to start assembling
Example:

AS H’1000 Starts assembling from H’1000.

6.6 ASSERT
Abbreviation: None
Description:

Checks if an expression is true or false. It can be used to terminate the batch file when the
expression is false. If the expression is false, an error is returned. This command can be used
write test harnesses for subroutines.

Syntax:

assert <expression>

Parameter Type Description
<expression> Expression Expression to be checked
Example:

ASSERT #R0 == 0x100 Returns an error if RO does not contain 0x100.
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6.7 BREAKPOINT

Abbreviation: BP

Description:

Specifies a breakpoint at the address where the instruction is written.
Syntax:

bp <address><4count>] KAction>]

Parameter Type Description
<address> Numeric The address of a breakpoint
<count> Numeric The number of times the instruction at the specified
address is to be fetched (1 to 16383, default = 1).
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs (saves) data to a file
Output (O) Outputs (reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt
Format:

The method of defining each Action are as follows.
Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description
<filename> Character The name of the file to which data is saved
string
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<addr> Numeric

Address from which data is output

<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.
(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type

Description

<interrupt typel> Numeric

Type of interrupt

SH-1, SH-2, SH-DSP series Interrupt vector number (0 to
FF)

SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric

Value of INTEVT2 (0 to H'FFF)

<priority> Numeric

Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAKPOINT 0 2 A break occurs when an attempt is made to execute the instruction at
address H'0 for the second time.

BP CO Input in.dat Eight two-byte data fields are written from file “in.dat” to H’200 when
10028 an attempt is made to execute the instruction at address H'CO.

6.8 BREAK_ACCESS

Abbreviation: BA

Description:

Specifies a memory range as a break condition

Syntax:

ba <start address> [<end address>] [<xmodeAcfion>]

156

RENESAS



Parameter Type Description
<start address> Numeric The start address of a breakpoint
<end address> Numeric The end address of a breakpoint (optional, default =
<start address>)
<mode> Keyword Access type (optional, default = RW).
R A break occurs when the specified range is read.
w A break occurs when the specified range is written to.
RW A break occurs when the specified range is read or
written to.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs (saves) data to a file
Output (O) Outputs (reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt
Format:

The method of defining each Action are as follows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.
(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description
<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_ACCESS 01000 W A break occurs when the specified range from address H'O to
address H'1000 is written to.

BA FFFF A break occurs when address H'FFFF is accessed.

Note: For the SH3-DSP series, specify values within the range H'A5000000 to
H'A501FFFF (X and Y memory virtual addresses, corresponding to physical
addresses H'05000000 to H'0501FFFF) as the start end addresses for X or Y
memory accesses by the MOVX or MOVY instruction.
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6.9 BREAK_CLEAR
Abbreviation: BC
Description:

Deletes breakpoints.

Syntax:
bc <index>
Parameter Type Description
<index> Numeric Index of the breakpoint to be canceled. If the index is
omitted, all breakpoints are deleted.
Examples:
BREAK_CLEAR O The first breakpoint is deleted.
BC All breakpoints are deleted.

6.10 BREAK_CYCLE

Abbreviation: BCY

Description:

Specifies the number of cycles as a break condition.
Syntax:

by <cycle> [<count>] [<Action>]

Parameter Type Description
<cycle> Numeric The condition matching the number of cycles <cycle>xn.
<count> Keyword The condition satisfying the number of times. (optional,
default =ALL)
All Break condition is satisfied every time the condition is
matched.
Numeric 1 to H'FFFF

Break condition is satisfied only when it matches the
specified number of times.
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<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)

Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file

Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt

Format:

The method of defining each Action are as follows.
Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description

<filename> Character The name of the file to which data is saved
string

<addr> Numeric Address from which data is output

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)

A Adds the data to the existing file.
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Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:
BREAK_CYCLE 1000 20 Specifies breaks to occur H'20 times in every H'1000 cycles.
BCY 5000 Specifies a break to occur in every H'5000 cycles.

6.11 BREAK DATA

Abbreviation: BD

Description:

Specifies a memory data value as a break condition.
Syntax:

bd <address <data> ksize>] option>] [<Action>]

Parameter Type Description
<address> Numeric The address where the break condition is checked.
<data> Numeric Access data
<size> Keyword Size (optional, default = L).
byte Byte size
word Word size
longword Longword size
single Single-precision floating-point size
double Double-precision floating-point size
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<option> Keyword

Match or mismatch of data. The default is EQ.

EQ A break occurs when the data matches the specified
value.

NE A break occurs when the data does not match the
specified value.

<Action> Keyword Action taken when the conditions are satisfied (optional,

default = Stop)

Stop (P) Halts the execution of the user program

Input (1) Inputs(saves) data to a file

Output (O) Outputs(reads) data from a file

Interrupt (T)

Initiates a pseudo-interrupt

Format:

The method of defining each Action are as follows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description

<filename> Character The name of the file to which data is saved
string

<addr> Numeric Address from which data is output

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.
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Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_DATA0100L EQ A break occurs when H'100 is written to memory address H'0
in longword.

BD CO FF B NE A break occurs when a value other than H'FF is written to
memory address H'CO in byte.

BD 4000 1000 A break occurs when H'1000 is written to memory address
H'4000 in longword.

Note: For the SH3-DSP series, specify values within the range H'A5000000 to
H'A501FFFF (X and Y memory virtual addresses, corresponding to physical
addresses H'05000000 to H'0501FFFF) as the start end addresses for X or Y
memory accesses by the MOVX or MOVY instruction.

6.12 BREAK_DISPLAY
Abbreviation: Bl
Description:

Displays a list of breakpoints.

Syntax:
bi
Parameter Type Description
None Displays a list of breakpoints
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Examples:
BREAK_DISPLAY A list of breakpoints is displayed.

BI A list of breakpoints is displayed.

6.13 BREAK_ENABLE
Abbreviation: BE

Description:

Enables or disables a breakpoint.
Syntax:

be<flag> [<index>]

Parameter Type Description
<flag> Keyword Enables or disables a breakpoint
E Enable
D Disable
<index> Numeric Index of the breakpoint to be canceled. If the index is

omitted, all breakpoints are deleted.

Examples:
BREAK_ENABLE D O The first breakpoint is disabled.
BE E All breakpoints are enabled.

6.14 BREAK_REGISTER
Abbreviation: BR
Description:

Specifies a register data as a break condition
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Syntax:

br <register name>{data> <size>] [<option>] KAction>]

Parameter Type Description
<register> Character Register name.
string
<data> Numeric Access data.
<size> Keyword Access size. If no size is specified, the size of the

specified register is assumed. Note that when data is
specified, the size must not be omitted.

byte Byte size
word Word size
longword Longword size
single Single-precision floating-point size
double Double-precision floating-point size
<option> Keyword Match or mismatch of data. The default is EQ.
EQ A break occurs when the data matches the specified
value.
NE A break occurs when the data does not match the
specified value.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt

Format:

The method of defining each Action are as follows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)

A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_REGISTER RO FFFF W EQ A break occurs when the lower two bytes of the RO

register change to H'FFFF.

BR R10 A break occurs when the R10 register is written to.
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6.15 BREAK_SEQUENCE
Abbreviation: BS

Description:

Sets sequential breakpoints
Syntax:

bs<addressl>q4address2><qaddress 3> [...] ] ][§Action>]

Parameter Type Description
<addressl> - Numeric Addresses of sequential breakpoints. Up to eight
<address8> addresses can be specified.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt

Format:
The method of defining each Action are as follows.
Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description
<interrupt typel> Numeric Type of interrupt
e SH-1, SH-2, SH-DSP series interrupt vector number
(0 to H'FF)
e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)
<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_SEQUENCE 1000 2000 A break occurs when addresses H'1000 and H'2000 are
passed in this order.

BS 1000 A break occurs when address H'1000 is executed.

6.16 CHANGE_CONFIGURATION
Abbreviation: CC
Description:

Sets the current configuration.
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Syntax:

cc <config name>

Parameter Type Description
<config name> Character Configuration name
string
Example:
CC Debug Sets the current configuration to Debug.

6.17 CHANGE_PROJECT
Abbreviation: CP

Description:

Sets the current project.

Syntax:

cp <project name>

Parameter Type Description
<project name> Character Project name
string
Example:
CP PROJ2 Sets the current project to PROJ2.

6.18 CLOCK_RATE
Abbreviation: CKR
Description:

Sets the internal/external clock rate. This command can only be used in the SH-4 series.

169
RENESAS



Syntax:

ckr [<rate>]

Parameter Type Description
None Displays the clock rate.
<rate> Numeric When the external clock rate is 1, the internal

clock rate is 1 to 16. (default = 1). However,
default is 3 only for SH-4 with BSC.

Example:

CLOCK RATE 6 Sets the clock rate to 1:6.

6.19 COVERAGE

Abbreviation: CV

Description:

Enables or disables the coverage range measurement or resets coverage information.
Syntax:

cv [<state>]

Parameter Type Description
none Displays coverage state.
<state> enable Enables coverage measurement.
disable Disables coverage measurement.
reset Resets result of coverage measurement.
Examples:
COVERAGE Displays coverage state.
CV enable Enables coverage measurement.
CVr Resets result of coverage measurement.
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6.20 COVERAGE_DISPLAY
Abbreviation: CVD
Description:

Displays coverage information.

Syntax:
cvd

Parameter Type Description

none Displays coverage information.
Example:

COVERAGE_DISPLAY Displays coverage information.

6.21 COVERAGE_LOAD
Abbreviation: CVL
Description:

Loads the coverage information from a .CQOV file.
If a wrong file format is specified or the specified file is not found, a warning message will be
displayed.

Syntax:

cvl <filename>

Parameter Type Description
filename Character File name
string
Examples:

COVERAGE_LOAD TEST Loads the coverage information from the TEST.COV file.

CLV COVERAGE.COV Loads the coverage information from the COVERAGE.COV
file.
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6.22 COVERAGE_RANGE

Abbreviation: CVR

Description:

Sets the coverage range or displays the range of coverage measurement without parameters.
Syntax:

cvr [<start> <end>]

Parameter Type Description

none Displays the coverage measurement range.

<start> Numeric Start address of the coverage measurement
range.

<end> Numeric End address of the coverage measurement
range.

Examples:

COVERAGE_RANGE Measures the coverage of addresses between H'1000 and

H'1000 H'10FF H'10FF.

CVR Displays the range of coverage measurement.

6.23 COVERAGE_SAVE
Abbreviation: CVS
Description:

Saves the coverage information in a .COV or .TXT file.
If a wrong file extension is specified, an error message will be displayed.

Syntax:

cvs <filename>
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Parameter Type Description

filename Character File name
string

Examples:
COVERAGE_SAVE TEST  Saves the coverage information in the TEST.COV file.

CVS COVERAGE.COV Saves the coverage information in the COVERAGE.COV file.

6.24 DEFAULT_OBJECT_FORMAT
Abbreviation: DO

Description:

Sets the default format for loading object (program) files. The format set with this command is
only valid when the format specification is omitted from the FILE_LOAD command.

Syntax:

do [<format>]

Parameter Type Description
none Displays the default format settings.
<format> Keyword Object format
Binary Binary type
Elf/Dwarf2 Elf/Dwarf2 type
IntelHex Intel-Hex type
S-Record S type
Example:

DEFAULT_OBJECT_FORMAT Displays the default format settings.

DO binary Sets the default format to binary .

6.25 DISASSEMBLE
Abbreviation: DA
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Description:

Disassembles memory contents to assembly-language code. The display of disassembled

memory is fully symbolic.
Syntax:

da <address> [<length>]

Parameter Type Description

<address> Numeric Start address

<length> Numeric Number of instructions (optional, default = 16)
Examples:

DISASSEMBLE H'100 5

DA H'3EO00 20

6.26 ERASE
Abbreviation: ER

Description:

Disassembles 5 lines of code starting at H'100.

Disassembles 20 lines of code starting at H’'3E0O.

Clears theCommand Line window

Syntax:
er

Parameter Type Description

none Clears the Command Line window
Example:

ER Clears th&€ommand Line window.

6.27 EVALUATE

Abbreviation: EV
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Description:

Provides a calculator function, evaluating simple and complex expressions, with parentheses,
mixed radices, and symbols. All operators have the same priority but parentheses may be use
change the order of evaluation. The operators have the same meaning as in C/C++. Expressic
can also be used in any command where a number is required. Register names may be used,
must always be prefixed by the ‘#' character. The result is displayed in hexadecimal, decimal,

octal, or binary.
Syntax:

ev <expression>

Parameter Type Description
<expression> Expression Expression to be evaluated
Valid operators:
&& logical AND Il logical OR << |left arithmetic >>  right arithmetic
shift shift
+  addition - subtraction * multiplication / division
%  modulo | bitwise OR &  bitwise AND ~  bitwise NOT
N bitwise exclusive OR |! logical NOT == equalto = unequal to
> greater than < less than >= greater than or <= less than or
equal to equal to

Examples:

EV H'123 + (D'73 | B'10)

EV #R1 * #R2

6.28 FILE_LOAD
Abbreviation: FL

Description:

Result: H'16E D'366 O'556
B'00000000000000000000000101101110

Result: H'121 D'289 0’441
B’00000000000000000000000100100001

RENESAS
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Loads an object code file to memory with the specified offset. Existing symbols are cleared, anc
the new ones are defined. If an offset is specified this will be added to the symbols. The file
extension default isMOT .

Syntax:

fl [<format>] <filename> [<offset>] [<state>]

Parameter Type Description
<format> Keyword Object format (optional, default =
DEFAULT_OBJECT_FORMAT settings)
Binary Binary type
Elf/Dwarf2 Elf/Dwarf2 type
IntelHex Intel-Hex type
S-Record S type
<filename> Character string File name
<offset> Numeric Offset to be added to load address (optional, default = 0)
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

FILE_LOAD A:\BINARYW\TESTFILE.A22 Loads Motorola S-Record file "testfile.a22".

FL ANOTHER.MOT H’200 Loads Motorola S-Record file "another.mot"
with an offset of H'200 bytes.

6.29 FILE_SAVE
Abbreviation: FS
Description:

Saves the specified memory area data to a file. The user is warned if about to overwrite an
existing file. The file extension default.ilOT. Symbols areot automatically saved.

Syntax:

fs [<format>] <filename> <start> <end>
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Parameter Type Description
<format> Keyword Object format (optional, default =
DEFAULT_OBJECT_FORMAT settings)

Binary Binary type
IntelHex Intel-Hex type
S-Record S type

<filename> Character string File name

<start> Numeric Start address

<end> Numeric End address

Examples:

FILE_SAVE TESTFILE 0 H'2013

FS D:WUSERVANOTHER.A22 H'4000
H'4FFF

6.30 FILE_VERIFY
Abbreviation: FV

Description:

Saves address range 0-H2013 as Motorola S-
Record file "TESTFILE.MOT".

Saves address range H'4000-H'4FFF as
Motorola S-Record format file
"ANOTHER.A22".

Verifies file contents against memory contents. The file data must be in a Motorola S-Record

format. The file extension default.i¥IOT .

Syntax:

fv <filename> [<offset>]

Parameter Type Description
<filename> Character File name
string
<offset> Numeric Offset to be added to file address (optional, default = 0)
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Examples:

FILE_VERIFY A:\BINARYWTEST.A22 Verifies Motorola S-Record file "TEST.A22" against
memory.

FV ANOTHER 200 Verifies Motorola S-Record file "ANOTHER.MOT"
against memory with an offset of H'200 bytes.

6.31 GO
Abbreviation: GO
Description:

Executes object code (the user program). While the user program is executitgyfdnemance
Analysis window is updated. While the user system is halted, a PC value is displayed.

Syntax:

go [<state>] [<address>]

Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing during
user program execution (optional, default = wait)
wait Causes command processing to wait until user program stops
continue Continues command processing during execution
<address> Numeric Start address for PC (optional, default = PC value)

Wait is the default and this causes command processing to wait until user program stops
executing.

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform).

Examples:

GO Executes the user program from the current PC value. Command
processing cannot be continued.

GO CONTINUE H1000 Executes the user program from H'1000. Command processing can
be continued.
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6.32 GO_RESET

Abbreviation: GR

Description:

Executes the user program starting at the address specified in the reset vector.
While the user program is executing, Berformance Analysiswindow is updated.
Syntax:

or [<state>]

Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)
wait Causes command processing to wait until user program stops
continue Continues command processing during execution

Wait is the default and this causes command processing to wait until user program stops
executing.

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform)

Example:

GR Executes the user program starting at the address specified in the
reset vector (does not continue command processing).

6.33 GO_TILL
Abbreviation: GT
Description:

Executes the user program from the current PC with temporary breakpoints. This command ta
multiple addresses as parameters, and these are used to set temporary PC breakpoints (these
breakpoints only exist for the duration of the command).

Syntax:

gt [<state>] <address>...
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Parameter Type Description

<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)
wait Causes command processing to wait until user program
stops
continue Continues command processing during execution
<address>... Numeric Temporary breakpoint address (list)

Wait is the default and this causes command processing to wait until user program stops
executing

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform)

Example:

GO_TILL H1000 Continues execution until the PC reaches address H’1000.

6.34 HALT
Abbreviation: HA
Description:

Halts the user program. This command can be used after the GO command if the GO comman
uses continue for option.

Syntax:
ha

Parameter Type Description

none Halts the user program

Example:

HA Halts the user program.
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6.35 INITIALIZE
Abbreviation: IN
Description:

Initializes all breakpoints and memory mapping. It also initializes debugging platform, as if you
had reselected the target DLL.

Syntax:
in
Parameter Type Description
none Initializes debugging platform.
Example:
IN Initializes debugging platform.
6.36 LOG

Abbreviation: LO
Description:

Controls logging of command output to file. If no parameters are specified, logging status is
displayed. If an existing file is specified, you will be warned; if you answerdata, will be
overwritten to the existing file, otherwise the file will be added. Logging is only supported for
the command line interface.

Syntax:

lo [<state>|<filename>]

Parameter Type Description

none Displays logging status

<state> Keyword Starts or suspends logging
+ Starts logging

- Suspends logging

<filename> Numeric Specifies the logging output file
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Examples:

LOG TEST Stores the logging in file TEST.
LO - Suspends logging.

LOG + Resumes logging.

LOG Displays logging status

6.37 MAP_DISPLAY
Abbreviation: MA
Description:

Displays memory mapping.

Syntax:
ma

Parameter Type Description

none Displays the current memory mapping
Example:

MA Displays the current memory mapping.

6.38 MAP_SET
Abbreviation: MS
Description:

Allocates a memory area.
Syntax:

ms<start address><pnd address>kmode>]
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Parameter Type Description

<start address> Numeric Specified start address
<end address> Numeric Specified end address (optional, default = start
address)
<mode> Keyword Access type (optional, default = RW)
R Read only
w Write only
RW Displays the current memory mapping
Examples:

MAP_SET 0000 3FFF RW A read/write-enabled area is allocated to addresses H'0000 to
H'3FFF.

MS 5000 A read/write-enabled area is allocated to address H'5000.

6.39 MEMORY_DISPLAY
Abbreviation: MD

Description:

Displays memory contents.
Syntax:

md <address> [<length>] [<xmode>]

Parameter Type Description
<address> Numeric Start address
<length> Numeric Length (optional, default = H'100 bytes)
<mode> Keyword Display format (optional, default = byte)
byte Displays in byte units
word Displays in word units (2 bytes)
long Displays in longword units (4 bytes)
ascii Displays in ASCII codes
single Displays in single-precision floating-point format
double Displays in double-precision floating-point format
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Examples:

MEMORY_DISPLAY H'C000 H'100 WORD  Displays H'100 bytes of memory starting at
H’C000 in word units

MEMORY_DISPLAY H'1000 H'FF Displays H'FF bytes of memory starting at
H'1000 in byte units

6.40 MEMORY_EDIT
Abbreviation: ME
Description:

Allows memory contents to be modified. When editing memory the current location may be
modified in a similar way to that described in &8SEMBLE command description.

When editing, '." exits edit mode, " goes back one data unit, and blank line goes forward withot
modification.

Syntax:

me <address> [<mode>] [<state>]

Parameter Type Description
<address> Numeric Address to edit
<mode> Keyword Format (optional, default = byte)
byte Edits in byte units
word Edits in word units
long Edits in longword units
ascii Edits in ASCII codes
single Edits in the single-precision floating-point
format
double Edits in the double-precision floating-point
format
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
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Example:

ME H’1000 WORD Modifies memory contents in word units starting from H'1000 (with
verification)

6.41 MEMORY _FILL

Abbreviation: MF

Description:

Modifies the contents in the specified memory area to the specified data value.
Syntax:

mf <start> <end> <data> [<mode>] [<state>]

Parameter Type Description
<start> Numeric Start address
<end> Numeric End address
<data> Numeric Data value
<mode> Keyword Data size (optional, default = byte)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:
MEMORY_FILL H'C000 Modifies memory contents in the range from H’C000 to
H'COFF H'55AA WORD H'COFF to word data H'55AA.
MF H'5000 H'7FFF H'21 Modifies memory contents in the range from H’5000 to

H'7FFF to data H'21.
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6.42 MEMORY_MOVE
Abbreviation: MV

Description:

Moves data in the specified memory area.

Syntax:

mv <start> <end> <dest> [<state>]

Parameter Type Description
<start> Numeric Start address
<end> Numeric End address (including this address)
<dest> Numeric Destination start address
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

MEMORY_MOVE H’1000 H'1FFF H2000

MV H'FB80 H'FF7F H’3000

6.43 MEMORY_TEST
Abbreviation: MT

Description:

Performs read, write, and verification testing in the specified address range. The original conten

Moves memory contents in the area from
H’1000 to H'1FFF into H’2000.

Moves memory contents in the area from
H'FB80 to H'FF7F into H’3000.

of memory have been replaced by the newly written data. The test will access the memory

according to the map settings.

This simulator/debugger does not support the MEMORY_TEST command.

Syntax:

mt <start> <end>
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Parameter Type Description

<start> Numeric Start address
<end> Numeric End address (including this address)
Examples:

MEMORY_TEST H’8000 H'BFFF Tests from H’8000 to H'BFFF.

MT H’4000 H’5000 Tests from H'4000 to H’5000.

6.44 OPEN_WORKSPACE
Abbreviation: OW

Description:

Opens a workspace.

Syntax:

ow <filename>

Parameter Type Description
filename Character Workspace file name
string
Example:
OW WKSP.HWS Opens the WKSP.HWS file.

6.45 PROFILE
Abbreviation: PR

Description:

Enables, disables or sets the profiler display and resets the profiler information.

Syntax:

pr [<state>]
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Parameter Type Description

None Displays the profiler information.
<state> Keyword Enables, disables or sets the profiler display
and resets the profiler information.
enable Enables the profiler.
tree-off Enables the profiler but does not trace function
calls during profile information acquisition.
disable Disables the profiler.
reset Resets the profiler information.
Examples:
PROFILE ENABLE Enables the profiler.
prr Resets the profiler information.

6.46 PROFILE_DISPLAY
Abbreviation: PD

Description:

Displays the profiler information.
Syntax:

pd [<mode>] [<statel>] [<state2>] [<count>]
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Parameter Type Description
<mode> Keyword Specifies the method of displaying the profiler
information. (optional, default=list)
tree Displays in tree format
list Displays in list format
<statel> Keyword Specifies whether or not to include child function
information in the parent function cycle
information. (optional, default=n)
i Specifies child function information to be
included in the display.
n Specifies child function not to be included in the
display.
<state2> Keyword Specifies whether or not to control displaying
functions that are not executed (optional,
default=a).
e Displays only executed functions.
a Displays all functions.
<count> Numeric Specifies the nesting level for calling functions
to be displayed. This can be specified only
when the <mode> parameter is ‘tree’ (optional,
default = 16).
Examples:

PROFILE_DISPLAY TREE |

pd

Specifies the profiler information to be displayed in tree
format and to include child functions.

Specifies the profiler information to be displayed in list
format, without child function information.

6.47 PROFILE_SAVE

Abbreviation: PS

Description:

Saves the profiler information to a file. The default file extensioRRO.

Syntax:

ps [<filename>]
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Parameter Type Description

None Saves the profiler information on all download
modules to files.
<filename> Character Specifies the name of the file to which profiler
string information is saved.
Example:

PROFILE_SAVE PR_INFO Saves profiler information to a file named PR_INFO.PRO.

6.48 QUIT

Abbreviation: QU

Description:

Exits HEW. Closes a log file if it is open.
Syntax:

qu

Parameter Type Description
None Exits HEW

Example:

QU Exits HEW.

6.49 RADIX
Abbreviation: RA
Description:

Sets default input radix. If no parameters are specified, the current radix is displayed. Radix car
be changed by using B’, H’, D', or O’ before numeric data.

Syntax:

ra [<mode>]
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Parameter Type Description
none Displays current radix
<mode> Keyword Sets radix to specified type
H Sets radix to hexadecimal
D Sets radix to decimal
(0] Sets radix to octal
B Sets radix to binary
Examples:
RADIX Displays the current radix.
RAH Sets the radix to hexadecimal.

6.50 REGISTER_DISPLAY

Abbreviation: RD

Description:

Displays CPU register contents.

Syntax:
rd

Parameter Type Description

none Displays all register contents
Example:

RD Displays all register contents

6.51 REGISTER_SET

Abbreviation: RS

Description:

Changes the contents of a register.
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Syntax:

rs <register> <value> [<mode>]

Parameter Type Description
<register> Keyword Register name
<value> Numeric Register value
<mode> Keyword Data size (optional, default = corresponding
register size)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
Examples:
RS PC_StartUp Sets the program counter to the address defined by the symbol
_StartUp

RS RO H'1234 WORD  Sets word data H’'1234 to RO.

6.52 RESET
Abbreviation: RE
Description:

Resets the microprocessor. All register values are set to the initial values of the device. Memon
mapping and breakpoints are not initialized.

Syntax:
re

Parameter Type Description

none Resets the microprocessor

Example:

RE Resets the microprocessor.
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6.53 RESPONSE
Abbreviation: RP
Description:

Specifies the frequency of the window update.
When a long refresh interval is specified, the simulation becomes faster but the response, sucl
for the break button, becomes slower. Set a frequency appropriate for the machine used.

Syntax:
rp [<instruction number>]

Parameter Type Description

<instruction number> Numeric Specifies the frequency, in number of instruction
executions, the window is to update. 1 to 65535
(default=40000)

Example:

RESPONSE 9 Sets the window to refresh every 9 information executions.

6.54 SLEEP

Abbreviation: None

Description:

Delays command execution for a specified period.
Syntax:

sleep <milliseconds>

Parameter Type Description

<milliseconds> Numeric Delayed time (ms)

The value must always be specified in decimal.
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Example:

SLEEP D’9000 Delays 9 seconds.

6.55 STEP
Abbreviation: ST
Description:

Single step (in source line or instruction units) execution. Performs a specified number of
instructions, from current PC. Default is stepping by lines if source debugging is available. Cour
default is 1.

Syntax:

st [<xmode>] [<count>]

Parameter Type Description
<mode> Keyword Type of single step (optional)
instruction Steps by assembly instruction
line Steps by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
STEP 9 Steps code for 9 steps.

6.56 STEP_MODE
Abbreviation: SM
Description:

Selects the step mode.

Syntax:

sm <mode>
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Parameter Type Description

<mode> Keyword Type of step mode
Auto If Source windows is active, steps by source
code line

If Disasembly windows is active, steps by
assembly instruction

Assembly Steps by assembly instruction

Source Steps by source code line

Example:

STEP_MODE atuo  Sets the step mode to auto.

6.57 STEP_OUT
Abbreviation: SP
Description:

Steps the program out of the current function. (i.e., a step up). This works for both assembly-
language and source level debugging.

Syntax:
sp

Parameter Type Description

none Steps the program out of the current function
Example:

SP Steps the program out of the current function.

6.58 STEP_OVER
Abbreviation: SO
Description:

Performs a specified number of instructions from current PC.
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This command differs from STEP in that it does not perform single step operation in subroutine:
or interrupt routines. These are executed at full speed.

Syntax:

S0 [<mode>] [<count>]

Parameter Type Description
<mode> Keyword Type of stepping (optional)
instruction Steps by assembly instruction
line Step by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
SO Steps over 1-step code.

6.59 STEP_RATE
Abbreviation: SR
Description:

Controls the speed of stepping in the STEP and STEP_OVER commands. A rate of 6 causes tt
fastest stepping. A value of 0 is the slowest.

Syntax:

sr [<rate>]

Parameter Type Description
none Displays the step rate
<rate> Numeric Step rate 0 to 6 (6 = fastest)
Examples:
SR Displays the current step rate.
SR 6 Specifies the fastest step rate.
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6.60 STEP_UNIT
Abbreviation: SN
Description:

Sets and displays the execution unit. This command is only supported in the SH-3, SH-3E, SH
DSP, and SH-4 series.

Syntax:

shn [<mode>]

Parameter Type Description
<mode> Keyword Sets and displays an instruction unit (optional,
default = display).
stage Executed in pipeline stage units. Pipeline does
not become disordered.
instruction Executed in instruction units. Pipeline becomes
disordered.
Example:
STEP_UNIT Executed in instruction units (initiates a break after memory
INSTRUCTION access).

6.61 SUBMIT
Abbreviation: SU
Description:

Executes a file of emulator commands. This command can be used even in a command file to
processed. Any error aborts the file.

Syntax:

su <filename>

Parameter Type Description
<filename> Character File name
string
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Examples:
SUBMIT COMMAND.HDC Processes the file COMMAND.HDC.

SU A:SETUP.TXT Processes the file SETUP.TXT on drive A..

6.62 SYMBOL_ADD

Abbreviation: SA

Description:

Adds a symbol, or changes an existing one.
Syntax:

sa <symbol> <value>

Parameter Type Description
<symbol> Character string Symbol name
<value> Numeric Value
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Examples:
SYMBOL_ADD start H'1000 Defines the symbol start at H'1000.

SA END_OF_TABLE 1FFF Uses current default radix and defines END_OF_TABLE at
H'1FFF .

6.63 SYMBOL_CLEAR

Abbreviation: SC

Description:

Deletes a symbol. If no parameters are specified, deletes all symbols (after confirmation).
Syntax:

sc [<symbol>]

Parameter Type Description
none Deletes all symbols
<symbol> Character Symbol name
string
Examples:
SYMBOL_CLEAR Deletes all symbols (after confirmation).
SC start Deletes the symbol ‘start’.

6.64 SYMBOL_LOAD
Abbreviation: SL
Description:

Loads symbols from file. File must be in XLINK Pentica-b format (i.e. 'XXXXH name’). The
symbols are added to the existing symbol table.

Syntax:

sl <filename>
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Parameter Type Description

<filename> Character File name
string
Examples:
SYMBOL_LOAD TEST.SYM Loads the file TEST.SYM.
SL MY_CODE.SYM Loads the file MY_CODE.SYM.

6.65 SYMBOL_SAVE

Abbreviation: SS

Description:

Saves symbols to a file in XLINK Pentica-b format. The symbol file extension defablis.
Syntax:

ss <filename>

Parameter Type Description
<filename> Character File name
string
Examples:
SYMBOL_SAVE TEST Saves symbol table to TEST.SYM.
SS MY_CODE.SYM Saves the symbol table to MY_CODE.SYM.

6.66 SYMBOL_VIEW
Abbreviation: SV
Description:

Displays all defined symbols, or those containing the case sensitive string pattern.
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Syntax:

sv [<pattern>]

Parameter Type Description
none Displays all symbols
<pattern> Character Character string that should be contained in the symbols to
string be displayed
Examples:

SYMBOL_VIEW BUFFER

SV

6.67 TCL

Abbreviation: None
Description:

Enables or disables the TCL.
Syntax:

tcl [<state>]

Displays all symbols containing the word BUFFER.

Displays all the symbols.

Parameter Type Description

None Displays the TCL information.

<state> Keyword Enables or disables the TCL
enable Enables the TCL
disable Disables the TCL

Examples:

TCL Displays the TCL information.

TCL enable Enables the TCL.

TCLd Disables the TCL.
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6.68 TRACE
Abbreviation: TR
Description:

Displays the trace buffer contents. The record in the buffer that was executed first is O; older
records have positive offset values.

Syntax:

tr [[<start rec> [<count>]] | [<clear>]]

Parameter Type Description
<start rec> Numeric Record to start display (optional, default = most recent
record - 9)
<count> Numeric Number of records to be displayed (optional, default = 10)
<clear> Keyword Clears all trace records (optional)
clear Clears all trace records

Note: When a negative value is specified for <start rec> (-0 cannot be specified), the value is
recognized as a PTR value.

Examples:

TR0 20 Displays twenty lines of trace buffer contents starting from the top of the
buffer.

TR Displays ten lines of trace buffer contents starting from the end of the buffer
(the ten most recently executed lines).

TR -20 10 Displays trace buffer contents for which the PTR value is between —20
and -11.

TRC Clears all trace records.

6.69 TRACE_ACQUISITION
Abbreviation: TA
Description:

Enables or disables trace information acquisition
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Syntax:

ta <mode>
Parameter Type Description
<mode> Keyword Enables or disables trace information acquisition.
E Trace information acquisition is enabled.
D Trace information acquisition is disabled.
Examples:

TRACE_ACQUISITION E Trace information acquisition is enabled.

TAD Trace information acquisition is disabled.

6.70 TRACE_SAVE
Abbreviation: TV
Description:

Saves the trace information in files. The files are in text format, so the default file extension is
TXT.

Syntax:

tv<filename>

Parameter Type Description
<filename> Character File name
string
Examples:

TRACE_SAVE TEST Saves the trace information in TEST.TXT.

TV TRACE.TXT Saves the trace information in TRACE.TXT
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6.71 TRACE_STATISTIC

Abbreviation: TST

Description:

Analyzes the statistic information under the specified conditions.
Syntax:

tst <item> <string>

Parameter Type Description
<item> Character Statistic information item to be analyzed
string
<string> Character Character string that specifies conditions
string
Example:
TST CODE1 E630 Analyzes the statistic information under condition CODE1 = E630.
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Section 7 Messages

7.1 Information Messages

The simulator/debugger outputs information messages as listed in table 7.1 to notify users of

execution status.

Table 7.1

Message

Information Messages

Contents

Break Access

The break access condition was satisfied and execution has stopped.

Break Cycle

The break cycle condition was satisfied and execution has stopped

Break Data

The break data condition was satisfied and execution has stopped.

Break Register

The break register condition was satisfied and execution has stopped.

Break Sequence

The break sequence condition was satisfied and execution has stopped.

PC Breakpoint

The breakpoint condition was satisfied and execution has stopped.

Sleep

Execution has been stopped by the SLEEP instruction.

Step Normal End

The step execution succeeded.

Stop

Execution has been stopped by the [Stop] button.

Trace Buffer Full

Since the Break mode was selected by Trace buffer full handling in the
Trace Acquisition dialog box and the trace buffer became full, execution
was terminated.
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7.2 Error Messages

The simulator/debugger outputs error messages to notify users of the errors of user programs o
operation. Table 7.2 lists the error messages.

Table 7.2 Error Messages

Message Contents

Address Error One of the following states occurred:
e A PC value was an odd number.
* An instruction was read from the internal I/O area.
e Word data was accessed to an address other than a multiple of 2.
* Longword data was accessed to an address other than a multiple of 4.
e The VBR or SP was a value other than a multiple of 4.
e An error occurred in the exception processing of an address error.
Correct the user program to prevent the error from occurring.

Exception Error An error occurred during exception processing.
Correct the user program to prevent the error from occurring.

File Open Error An error occurred during opening a file with the break of file-input/output
action. Correct the file setting.

File Input Error An error occurred during reading a file with the break of file-input/output action.
Correct the file setting.

File Output Error  An error occurred during writing to a file with the break of file-input/output
action. Correct the file setting.

FPU Disable An attempt was made to execute an FPU instruction while the FPU is disabled
(SR.FD = 1). Correct the user program to prevent the error from occurring.

FPU Error One of the following states occurred during floating-point operation:
e An FPU error occurred.
* Aninvalid operation occurred.
e Adivision by zero occurred.
¢ An overflow occurred.
e Anunderflow occurred.
e An inaccurate operation occurred.
Correct the user program to prevent the error from occurring.
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Table 7.2 Error Messages (cont)

Message Contents
General Invalid Either of the following states occurred:
Instruction

* A code other than an instruction was executed.

« An error occurred in the exception processing of a reserved instruction
exception.
Correct the user program to prevent the error from occurring.

llegal CCR2 Set  The CCR2 value is illegal. Check the setting.

lllegal DSP Either of the following states occurred:
Operation * A shift of more than 32 bits was executed with the PSHA instruction.
« A shift of more than 16 bits was executed with the PSHL instruction.

Correct the user program to prevent the error from occurring.

lllegal LRU Set LRU value of the cache is invalid. Check the setting.

lllegal Operation Either of the following states occurred:
« Adivision by zero occurred during DIV1 instruction execution.
e Zero was written to by the SETRC instruction.
Correct the user program to prevent the error from occurring.

lllegal PR bit An attempt was made to execute an FPU instruction while the PR bit value of
the FPSCR is illegal. Correct the user program to prevent the error from
occurring.

Initial Page Write  Initial page write occurred during simulation. Take necessary procedures such
as updating the TLB contents.

Instruction TLB An LRU value in the instruction TLB is illegal. Check the setting.
lllegal LRU

Instruction TLB An instruction TLB miss occurred during memory access. Take necessary
Miss procedures such as updating the TLB contents.
Instruction TLB An instruction TLB protection exception occurred during memory access. Take

Protection Violation necessary procedures such as updating the TLB contents.

Interrupt Exception An interrupt exception occurred, execution halted

Invalid DSP An invalid instruction code was detected in the DSP parallel instruction.
Instruction Code Correct the user program to prevent the error from occurring.

Invalid Slot Either of the following states occurred:

Instruction

e An instruction that changes a PC value (a branch instruction) immediately
after a delayed branch instruction was executed.

* An error occurred during the exception processing of an invalid slot
instruction.

Correct the user program to prevent the error from occurring.
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Table 7.2

Message

Error Messages (cont)

Contents

lllegal Combination
BSC Register

An attempt was made to access the area for which the BSC register setting is
invalid. Correct the user program to prevent the error from occurring.

Memory Access
Error

One of the following states occurred:

* A memory area that had not been allocated was accessed.

« Data was written to a memory area having the write protect attribute.
- Data was read from a memory area having the read disable attribute.
¢ A memory area in which memory does not exist was accessed.

Allocate memory, change the memory attribute, or correct the user program to
prevent the memory from being accessed.

Multiple Exception

Multiple exceptions occurred. Correct the user program to prevent the error
from occurring.

Slot FPU Disable

An attempt was made to execute an FPU instruction in a delay slot while the
FPU is disabled (SR.FD = 1). Correct the user program so that no error
occurs.

System Call Error

System call error occurred. Modify the incorrect contents of registers RO, R1,
and parameter block.

TLB Invalid TLB invalid exception occurred during simulation or during command
execution. Take necessary procedures such as updating the TLB contents.
TLB Miss TLB miss occurred during simulation or during command execution. Take

necessary procedures such as updating the TLB contents.

TLB Multiple Hit

Multiple TLB entries were hit when a virtual address was accessed during
simulation or command execution. TLB is not correctly set. Modify TLB
contents and user program (handler routine).

TLB Protection
Violation

lllegal TLB protection exception occurred during simulation.

Unified TLB Miss

A unified TLB miss occurred during memory access. Take necessary
procedures such as updating the Unified TLB (UTLB) contents.

Unified TLB Multiple unified TLB entries were hit when a virtual address was accessed.

Multiple Hit TLB is not correctly set. Modify TLB contents and user program (handler
routine).

Unified TLB A unified TLB protection exception occurred during memory access. Take

Protection Violation

necessary procedures such as updating the Unified TLB (UTLB) contents.
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Appendix A - GUI Command Summary

Menu Item Accelerator Toolbar Graphic

View Workspace Alt+K [EI
Output Alt+U E
Breakpoints Shift+Ctrl+B @
Coverage... Shift+Ctrl+O =%
Command Line Ctrl+L
Disassembly Ctrl+D &)
10 Ctrl+l o0
Image... Shift+Ctri+G 1 |
Labels Shift+Ctrl+A
Locals Ctrl+Shift+W a
Memory... Ctrl+M
Performance Analysis Shift+Ctrl+P =
Profile Shift+Ctrl+F
Registers Ctri+R
Status Ctrl+U ﬁ
Trace Ctrl+T
Watch Ctrl+wW @
Waveform... Shift+Ctrl+V =]
TLB...
Cache... (")
Simulated I/O Shift+Ctrl+l D
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Menu Item Accelerator Toolbar Graphic

Stack Trace Ctrl+K @
View Trigger Shift+Ctrl+R @
Options Debug Settings...
Radix »
Hex 16
Decimal 10
Oct
Bin g >
Simulator >
System... b
Memory Resource...
Debug Reset CPU f
Go F5 Ell
Reset Go Shift+F5
Go to Cursor f
Set PC to Cursor I,
Run...
Step In F11 ™
Step Over F10 w
Step Out Shift+F11 i
Step...
Step Mode >
Auto
Assembly
Source
Halt Program Esc @
Initialize
Disconnect

Download Modules

Unload Modules
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Menu

Iltem Accelerator

Toolbar Graphic

Memory

Search...

Copy...

Compare...
Fill...

Refresh

Configure Overlay...

B
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