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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 al 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 microcompuiter, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
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
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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 personad 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 materias

1

These materials are intended as areference to assist our customers in 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's rights,
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 lossrising from these
inaccuracies or errors.

Please d so 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 all of theinformation contained in these materials, including product data, diagrams, charts, programs, and
algorithms, please be sure to evaluate al information as atotal system before making afinal decision on the applicability of
theinformation 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 use in adevice or system that is used
under circumstances in which human lifeis potentialy 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, medica, aerospace, nuclear, or undersea
repeater use.

The prior written approva 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 alicense
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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Notice

When using this document, keep the following in mind:

1.

2.

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No oneis permitted to reproduce or duplicate, in any form, the whole
or part of this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents
or any other reasons during operation of the user’s unit according to this document.

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

No licenseis granted by implication or otherwise under any patents or other rights of any third
party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’s products are not authorized for usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales
company. Such use includes, but is not limited to, usein life support systems. Buyers of
Hitachi’ s products are requested to notify the relevant Hitachi sales offices when planning to
use the productsin MEDICAL APPLICATIONS.




Preface

The SH Series Simulator/Debugger (referred to in this manual as the simulator/debugger) isa
software tool that simulates programs for the SuperH RISC engine series of microprocessorsto
support program development and debugging on a host computer.

This user's manual describes the simulator/debugger functions and its usage. Read this manual
and the following manuals, and understand their contents before using the simulator/debugger.

« Hitachi Debugging Interface User’s Manual

» SuperH RISC engine Series C/C++ Compiler User’s Manual

e SuperH RISC engine Series Cross Assembler User's Manual

* H SeriesLinkage Editor, Librarian, Object Converter User’s Manual

For details on each SuperH RISC engine series microprocessor, refer to the appropriate hardware
and programming manuals.

Notes: 1. This manual assumes the operating environment to be the English version of

Microsoft® Windows®95 operating system on an IBM PC.

2. Microsoft®, Windows”®, and WindowsNT® are registered trademarks of Microsoft
Corporation in the United States and/or in other countries.

3. IBM PCisapersonal computer administered by International Business Machines
Corporation.

4. ELF/DWAREF isthe name of an object format devel oped by the Tool Interface
Standard Committee.

5. All other products or brand names are trademarks or registered trademarks of their
respective holders.
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Section1l Overview

The simulator/debugger V.4 provides simulation functions for SuperH RISC engine series (SH-1,
SH-2, SH-2E, SH-3, SH-3E, SH-4, and SH-DSP) microprocessors and provides debugging
functions for programs written in C, C++, or assembly language. Therefore, the
simulator/debugger promotes efficient debugging of programs for the SuperH RISC engine series.
This simulator/debugger operates with the Hitachi Debugging Interface (HDI), a Windows’-based
interface program.

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

e SuperH RISC engine series C/C++ compiler
» SuperH RISC engine series cross assembler
* H serieslinkage editor

* H serieslibrarian

* H series object converter

1.1 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 cal culate the number of instruction
execution cycles for aprogram, 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 The ability to handle all of the SuperH RISC engine series CPUs
0 Functionsto trace instructions or subroutines

0 Functionsto stop or continue execution when an error occurs during user program
execution

Function-unit performance measurement
A comprehensive set of break functions
Functions to set or edit memory maps
Functions to display function call history

» The breakpoint, memory map, performance, and trace can be set in the dialog box under
Windows®. Environments corresponding to each memory map of the SuperH RISC engine
series microprocessors can be set in the dialog box.

g
U
g
U
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12 Target User Program

Load modulesin SY SROF format, S-type format, and EL F/DWARF 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 SY SROF and S-type user program. Figure 1.2 shows the creation
of ELF/DWARF-format user program.

C source
program

SH series SH series
cross assembler C/C++ compiler

C++ source
program

Assembly source
program

Browser
information file

Librarian Object

load module

Library file
Y

\ Linkage editor

S-type converter |€—

Load module
(SYSROF)

Load module
(S type)

SH series
simulator/debugger

Figurel.1 Creation of SYSROF and S-Type User Programs
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Figure1.2 Creation of ELF/DWARF-Format User Programs
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13 Simulation Range

The simulator/debugger supports the following SuperH RISC engine series MCU functions:

All CPU instructions (pipeline simulation)
Exception processing

Registers

All address areas

MMU (only for SH-3, SH-3E, and SH-4 series)
Cache (only for SH-3, SH-3E, and SH-4 series)
DMAC (only for SH-4 series)

BSC (only for SH-4 series)

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

16-bit free-running timer (FRT)
Serial communication interface (SCI)
1/O ports

Interrupt controller (INTC)
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Section 2 Simulator/Debugger Functions

This section describes the SuperH RISC engine series simulator/debugger. Note that the endian,
MMU, cache, and control registers can be used only in the SH-3, SH-3E, and SH-4 series, and the
BSC and DMAC can be used only in the SH-4 series.

21 Simulator/Debugger Memory Management

211 Memory Map Specification

A memory map can be specified in the System Configuration dialog 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

e Memory data bus width

The memory types that can be specified depend on the CPU. For details, refer to section 5.4,
System Configuration Dialog Box. The user program can be executed in all areas except for the
internal 1/O area.

212 Memory Resour ce Specification

A memory resource must be specified to load and execute a user program.

The memory resource, including the following items, can be specified in the System Memory
Resour ce M odify dialog box.

* Start address
* End address
e Accesstype

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 aread-only memory), such an
illegal accessin the user program can be easily detected.
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2.2 Endian

In the SH-3, SH-3E, and SH-4 series, little endian as well as big endian can be specified as the
data allocation format in the memory; a user program created in the little endian format can also
be ssimulated and debugged. Use [Endian] in the System Configuration dialog box to specify the
endian.

The specified endian isvalid for all accesses to external memory; word or longword data is written
to or read from the memory in the specified byte order.

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

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

* The RUN command to which the execution start address has been specified is executed.
« Initidization 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 datais fetched
and decoded from the current PC. In addition, the number of instruction execution cyclesis zero-
cleared.

2.4 Memory Management Unit (MM U)

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

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

e TLB dialog box: Displaysand flushesthe TLB contents
e TLB Modify dialog box: Modifiesthe TLB contents
e TLB Find dialog box: Searchesthe TLB contents

For details, refer to section 5.40, TLB Dialog Box, section 5.41, TLB Modify Dialog Box, and
section 5.42, TLB Find Dialog Box.
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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:

e Instruction TLB dialog box: Displays and flushesthe ITLB contents
e Instruction TLB Modify dialog box: Modifiesthe ITLB contents

e Instruction TLB Find dialog box: Searchesthe ITLB contents

« Unified TLB dialog box: Displays and flushesthe UTLB contents

e Unified TLB Modify dialog box: Modifiesthe UTLB contents

» Unified TLB Find dialog box: Searchesthe UTLB contents

For details, refer to section 5.44, Instruction TLB Dialog Box, through section 5.49, 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 both
ITLB and UTLB.

Aswell as during user program execution, the MMU trandlates virtual addresses into physical
addresses during address display or input in the dialog boxes or windows. Therefore, in the dialog
boxes and windows, memory can be accessed with the virtual addresses used in the user program.
However, note that physical addresses must be used in the [Memory map] and [System memory
resourcej.

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

25 Cache

251 Displaying Cache Contents

For the SH-3, SH-3E, and SH-4 series, the simulator/debugger simulates cache operations. Cache
operations during user program execution can be monitored, and the cache hit ratio can be
displayed. The cache functions depend on the CPU.

SH-3 and SH-3E series:
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The following dialog boxes are provided to manipulate the 128-entry 4-way cache:

e Cachedialog box: Displays and flushes the cache contents
» Cache Modify dialog box: Modifies the cache contents

For details, refer to section 5.50, Cache Dialog Box, and section 5.51, Cache Modify Dialog Box.
For the cache control register, refer to section 5.23, CCR Diaog Box.

The cache is mapped in the range H'FO000000 to H'F1FFFFFF.
SH-4 Series:

The simulator/debugger simulates operations of the 8-kbyte instruction cache (1C), 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 flushesthe IC contents
* Instruction Cache Modify dialog box: Modifiesthe IC contents

« Operand Cache dialog box: Displays and flushes the OC contents
» Operand Cache Modify dialog box: Modifiesthe OC contents

For details, refer to section 5.53, Instruction Cache Dialog Box, through section 5.56, Operand
Cache Modify Dialog Box. For the cache control registers, refer to section 5.23, CCR Dialog Box,
and section 5.24, QACRO and QACRL1 Dialog Boxes.

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'E0000000 to H'E3FFFFFF.

Note: If an associative writeto a cache entry or modification of a cache addressarray 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 addresstag
stored in a cache addressarray to zeros.

When loading a program, by selecting the [Load Program...] menu, to the area where
the cacheis mapped, or copying memory datato this area by selecting the [Move
Memory...] menu, clear the AT bit of the MMUCR to zero to disablethe MM U.

25.2 Cache Hit Ratio

The simulator debugger checks and displays the cache hit ratio.
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Checking and Displaying the Cache Hit Ratio: The cache hit ratio is displayed in percentage in
the System Status window. The displayed value is the ratio of the cache hit count to the cache
access count, that is, the sum of the cache hit count and cache miss count.

Initializing the Cache Hit Ratio: The cache hit ratio isinitialized when the simulator/debugger is
initiated, the pipelineisreset, or the CCR register value is modified.

2.6 Bus State Controller (BSC)

For the SH-4 series, 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 2.1 lists the memory types that can be specified for the SH4 series.

Table2.1 Memory Typesfor the SH-4 Series

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'7CO01FFF 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 2.1 must beignored,;
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 5.7, Memory Map Dialog Box. For details on
BSC control register setting, refer to section 5.30, MCR Dialog Box, through section 5.39, RFCR
Dialog Box.

2.7 Direct Memory Access Controller (DMAC)

For the SH-4 series, the simulator/debugger simulates the 4-channel DMAC operations; the user
program using the DMAC can be debugged.
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For details on DMAC control register setting, refer to section 5.25, SARO-SAR3 Dialog Boxes,
through section 5.29, DMAOR Dialog Box.

2.8 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, and SH-4 series, the simulator/debugger simulates MM U-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 simulates FPU exception
processing.

The simulator/debugger simulates exception processing with the following procedures, depending
on the [M ode] setting in the System Configuration dialog box.

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

e When [Continug] is selected (continue mode):

1. Detects an exception during instruction execution.

2. Savesthe PC and SR in the stack area.

3. Readsthe start address from the vector address corresponding to the vector number.

4. Startsinstruction execution from the start address. If the start addressis 0, the
simulator/debugger stops exception processing, displays that an exception processing error
has occurred, and enters the command input wait state.

«  Whenthe[Stop] is selected (stop mode):

Executes steps 1 to 3 above, then stops.

SH-3 and SH-3E Series:

e When [Continug] is selected (continue mode):

1. Detects an exception during instruction execution.

2. Savesthe PC and SR to the SPC and SSR, respectively.
3. Setsthe BL bit, RB bit, and MD bit in the SR to 1s.
4

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

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

6. Startsinstruction execution from the address set in the PC.
«  Whenthe[Stop] is selected (stop mode):
Executes steps 1 to 5 above, then stops.
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SH-4 Series:

e When [Continug] is selected (continue mode):

1

S N

7.

Detects an exception during instruction execution.
Saves the PC and SR to the SPC and SSR, respectively.
Setsthe BL bit, RB bit, and MD hit in the SR to 1s.
Setsthe FD (FPU disable) bit in the SR to 0 at reset.

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

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

Starts instruction execution from the address set in the PC.

* Whenthe[Stop] is selected (stop mode):
Executes steps 1 to 6 above, then stops.

2.9

Control Registers

For the SH-3, SH-3E, and SH-4 series, the simulator/debugger supports the memory-mapped
control registersthat are used for exception processing, MMU control, and cache control. In
addition, for the SH-4 series, the simulator/debugger also supports the control registersthat are
used for BSC and DMAC control. Therefore, auser program using exception processing, MMU
control, cache control, BSC control, and DMAC control can be smulated and debugged.

MMU

PTEH: Page table entry high register
PTEL: Pagetable entry low register
TTB: Trandation table base register
TEA: TLB exception address register
MMUCR: MMU control register

Exception processing TRA: TRAPA exception register

Cache

BSC

EXPEVT: Exception event register
INTEVT: Interrupt event register
CCR: Cache control register
QACRO and QACR1*: Queue address control registers0 and 1
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 register
RTCOR*: Refresh time constant register
RFCR*: Refresh count register
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DMAC SARO to SAR3*: DMA source addressregistersOto 3
DARO to DAR3*: DMA destination addressregistersOto 3
DMATCRO to DMATCR3*: DMA transfer count registers 0 to 3
CHCRO to CHCR3*: DMA channel control registers0to 3
DMAOR*: DMA operation register

Note: The registers marked with * are supported only for the SH-4 series.

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

To modify or display a control register value, use the Control Registerswindow and the dialog
box for each register. For details, refer to section 5.14, Control Registers Window, through section
5.39, RFCR Dialog Box.

210 Trace

The simulator/debugger writes the results of the execution of each instruction execution into the
trace buffer. The trace buffer can hold the results for up to 1024 instruction executions. The
acquisition conditions of the trace information acquisition can be specified in the Trace
Acquisition dialog box displayed by using the [Acquisition] button in the Trace window.

The trace information displayed in the Trace window depends on the target CPU as follows.
SH-1, SH-2, SH-2E, and SH-DSP Series:

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

» Tota number of instruction execution cycles

* Instruction address

» Pipeline execution status

* Instruction mnemonic

» Dataaccess information (destination and accessed data)

SH-3 and SH-3E Series:

e C/C++ or assembly-language source programs
» Tota number of instruction execution cycles

e Dataon the address bus

« Dataon the data bus

e Instruction code

e Instruction number

 Instruction mnemonic

e Instruction number that was fetched
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Instruction number that was decoded (enclosed by [ ] when ho memory access was performed)
Instruction number that was executed

Instruction number that accessed memory

Instruction number that wrote back data

Data access information (destination and accessed data)

SH-4 Series:

C/C++ or assembly-language source programs

Total number of instruction execution cycles

Program counter value

Fetched instruction code

Instruction number that was executed, accessed memory, or wrote back datain the EX pipeline
Instruction number that was executed, accessed memory, or wrote back datain the LS pipeline
Instruction number that was executed, accessed memory, or wrote back datain the BR pipeline
Instruction number that was executed, accessed memory, or wrote back datain the FP pipeline
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)

The trace information can be searched. The search conditions can be specified in the Trace
Sear ch dialog box displayed by using the [Find] button in the Trace window.

For details, refer to section 5.11, Trace Window, through section 5.13, Trace Search Dialog Box.

211 Standard I/0O and FileI/O Processing

The simulator/debugger provides the Simulated 1/0 window to enable the standard 1/0 and file
I/0 processing listed in table 2.2 to be executed by the user program. When the |/O processing is
executed, the Simulated 1/0 window must be open.
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Table2.2 1/O Functions

Function Code Function Name Description

H'21 GETC Inputs one byte from the standard input device
H'22 PUTC Outputs one byte to the standard output device
H'23 GETS Inputs one line from the standard input device

H'24 PUTS Outputs one line to the standard output device
H'25 FOPEN Opens afile

H'06 FCLOSE Closes a file

H'27 FGETC Inputs one byte from a file

H'28 FPUTC Outputs one byte to a file

H'29 FGETS Inputs a line from a file

H'2A FPUTS Outputs a line to a file

H'0B FEOF Checks for end of file

H'0C FSEEK Moves the file pointer

H'0D FTELL Returns the current position of the file pointer

To perform 1/O processing, use the [System Call Address] in the System Configuration dialog
box in the following procedure.

1. Set the address specialized for 1/0 processing in the [System Call Address], and execute the
program.

2. When detecting a subroutine call instruction (BSR, JSR, or BSRF), that is, a system call to the
specialized address during user program execution, the simulator/debugger performs 1/0
processing by using the RO and R1 values as the parameters.

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

« Set the function code (table 2.2) to the RO register

MSB 1byte 1 byte LSB
, Function
| HO1 |code | _ | —— |

e 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
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Each parameter of the parameter block must be accessed in the parameter size.

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

Note: When aJSR, BSR, or BSRF instruction isused asa system call instruction, the
instruction following the system call instruction is executed asa normal instruction,
not a dot instruction. Therefore, theinstruction placed immediately after the system
call instruction (JSR, BSR, or BSRF) must not be one that produces different results
depending on whether executed asa normal instruction or asa dlot instruction.

Each 1/O function is described in the following format:

1) )

3)

4

Parameter Block

(5)
Parameters

(6)

(1) Number corresponding to table 2.2

(2) Function name

(3) Function code

(4) /O overview

(5) /O parameter block
(6) I/O parameters

RENESAS
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1 GETC Inputs one byte from the standard input device
H'21

Parameter Block

One byte One byte

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

+2

Parameters

e Input buffer start address (input)
Start address of the buffer to which the input datais 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

e Output buffer start address (input)
Start address of the buffer in which the output datais stored.
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3 GETS Inputs one line from the standard input device
H'23

Parameter Block

One byte One byte

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

+2

Parameters

e Input buffer start address (input)
Start address of the buffer to which the input datais written to.

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

Parameter Block

One byte One byte

+0
F--- Output buffer start address  ----

+2

Parameters

e Output buffer start address (input)
Start address of the buffer in which the output datais stored.
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5 FOPEN Opens afile
H'25

The FOPEN opens afile 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
+2 ---  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'O1: "w"
H'02: "a"
H'03: "r+"
H'04: "w+"
H'05: "at+"
H'10: "rb"
H'11: "wb"
H'12: "ab"
H'13: "r+b"
H'14: "w+b"
H'15: "at+b"
These modes are interpreted as follows.
"r": Open for reading.
"w": Open an empty file for writing.
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"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.
"at+" : Open for reading and appending.
"b" : Openin binary mode.
e Start address of file name (input)
The start address of the area for storing the file name.
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6 FCLOSE

H'06

Closes afile

Parameter Block

Parameters

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

e Filenumber (input)

One byte One byte

+0 ‘ Return value File number

The number returned when the file was opened.

7 FGETC

H'27

Inputs one byte from afile

Parameter Block

Parameters

* Return value (output)
0: Normal completion

+0
+2
+4
+6

—1: EOF detected or error

e Filenumber (input)

One byte One byte

Return value File number

Unused

I--- 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.
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FPUTC

H'28

Outputs one byte to afile

Parameter Block

Parameters

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

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.
Start address of output buffer (input)

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

RENESAS
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9 FGETS Reads character string data from afile
H'29

Reads character string data from afile. Datais read until either anew line code or aNULL codeis
read, or until the buffer isfull.

Parameter Block

One byte One byte
+0 Return value File number
42 Buffer size
Mo Start address of input buffer ---|
+6

Parameters

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

FPUTS

H'2A

Writes character string datato afile

Writes character string datato afile. The NULL code that terminates the character string is not

written to thefile.

Parameter Block

Parameters

Return value (output)
0: Normal completion

—1: Error

File number (input)

+0
+2
+4
+6

One byte One byte

Return value File number

Unused

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

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.
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11

FEOF

Checks for end of file

H'0B

Parameter Block

Parameters

Return value (output)

One byte One byte

+0 ‘ Return value File number

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

H'0C

Moves the file pointer to the specified position

Parameter Block

Parameters

Return value (output)
0: Normal completion

—1: Error

File number (input)

+0
+2
+4
+6

One byte One byte
Return value File number
Direction Unused

- Offset -

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 thefile.

Offset (input)

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

RENESAS
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13 FTELL Returns the current position of the file pointer
H'0D

Parameter Block

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

Parameters

* Return value (output)
0: Normal completion
—1: Error
e Filenumber (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 keyboard)

MOV. L PAR_ADR, R1
MOV. L REQ_COD, RO
MOV. L CALL_ADR R3
JSR a3
NOP

STOP NOP

SYS_CALL NOP
JALIGN 4

CALL_ADR .DATA L SYS_CALL
REQ CCD . DATA. L H 01210000
PAR_ADR . DATA L PARM

PARM . DATA. L I NBUF
| NBUF .RES. B 2
. END
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212 Break Conditions

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

» Break dueto the satisfaction of abreak command condition

« Break dueto the detection of an error during execution of the user program
« Break dueto atrace buffer overflow

» Break dueto execution of the SLEEP instruction

* Break dueto the[STOP] button

2.12.1 Break Dueto the Satisfaction of a Break Command Condition

There are five break commands as follows:

« BREAKPOINT: Break based on the address of the instruction executed
e BREAK_ACCESS: Break based on accessto arange of memory
« BREAK_DATA: Break based on the value of data written to memory

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

When abreak condition is satisfied during user program execution, the instruction at the
breakpoint may or may not be executed before a break depending on the type of break, aslisted in
table 2.3.

Table2.3 Processing When a Break Condition is Satisfied

Command Instruction When a Break Condition is Satisfied
BREAKPOINT Not executed

BREAK_ACCESS Executed

BREAK_DATA Executed

BREAK_REGISTER Executed

BREAK_SEQUENCE Not executed

For BREAKPOINT and BREAK _SEQUENCE, if abreakpoint is specified at an address other
than the beginning of the instruction, the break condition will not be detected.

When abreak condition is satisfied during user program execution, a break condition satisfaction
message is displayed and execution stops.
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2122 Break Duetothe Detection of an Error During Execution of the User Program

The simulator/debugger detects simulation errors, that is, program errors that cannot be detected
by the CPU exception generation functions. The System Configuration dialog box specifies
whether to stop or continue the simulation when such an error occurs. Table 2.4 lists the error
messages, error causes, and the action of the simulator/debugger in the continuation mode.

Table2.4 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 are read as 1.

Write to a memory area having the write
protect attribute

Read from a memory area having the read
disable attribute

Access to a memory area where memory
does not exist

lllegal Operation Zero division executed by the DIV1 Operates similar to the actual
instruction device operation.

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

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

When a simulation error occurs in the stop mode, the simulator/debugger returns to the command
wait state after stopping instruction execution and displaying the error message. Table 2.5 lists the
states of the program counter (PC) at simulation error stop. The status register (SR) value does not
change at smulation error stop.
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Table25 Register Statesat Simulation Error Stop

Error Message PC Value
Memory Access Error ¢« When an instruction is read:
0 SH-DSP
The third instruction address before the instruction that caused
the error.

O SH-1, SH-2, SH-2E, SH-3, SH-3E, and SH-4
The instruction address before the instruction that caused the
error.
The slot address if an error occurs when a branch destination
is read
e 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 Instruction The second instruction address following the instruction that caused
Code the 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 those in
the intended locations.

b. After confirming the above, execute the program in the continuation mode.

Note: If an error occursin the stop mode and simulation is continued after changing the
simulator mode to the continuation mode, ssmulation may not be performed
correctly. When restarting a ssimulation, alwaysrestoretheregister contents
(general, control, and system registers) and the memory contentsto the state prior to
the occurrence of theerror.

2.12.3 Break Dueto a Trace Buffer Overflow

After the [Break] mode is specified with [Trace buffer full handling] in the Trace Acquisition
dialog box, the ssmulator/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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2.12.4 Break Dueto 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 valueto the instruction address at the
restart location.

2125 Break Duetothe[STOP] Button

Users can forcibly terminate execution by pressing the [ Stop] button during instruction execution.
The following message is displayed when execution is terminated.

Stop

Execution can be resumed with the GO or STEP command.

213 Floating-Point Data

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

« Datainthe Set Break dialog box when the break typeis set to [Break Data] or
[Break Register]

e Datainthe Memory window

« DataintheFill Memory dialog box

e Datainthe Find Memory dialog box

* Register values displayed in the Register s window (only single-precision
floating-point data)

e Input datain the Register dialog 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 the System Configuration dialog box. One of the following two modes can be
selected:

* Round to nearest (RN)
* Roundto zero (RZ)

If adenormalized 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 overflow
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occurs during decimal-to-binary conversion, the maximum floating-point value is returned in RZ
mode, and the infinity is returned in RN mode.

2.14  Display of Function Call History

The simulator/debugger displays the function call history in the Stack Trace window when
simulation stops, which enables program execution flow to be checked easily. Selecting afunction
name in the Stack Trace window displays the corresponding source program in the Program
window; the function that has called the current function can a so be checked.

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

* When simulation stops under the break conditions described in section 2.12, Break Conditions.
« When register values are modified while simulation stops due to the above break conditions.
» While single-step execution is performed.

Note that the functions called after an interrupt is not displayed.

For details, refer to section 5.58, Stack Trace Window.
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Section 3 Installation

The simulator/debugger operates in conjunction with the Hitachi Debugging Interface (HDI). This
section describes how to install the HDI software without using the installer in the provided CD-
ROM and to confirm the simulator/debugger operation with the HDI.

31 Installing the HDI Software

The HDI software can be installed in Windows® 95 or WindowsNT® operating on an IBM PC.
Install the HDI software by using the installation disk as follows:

«  Run Windows”.
* |nsert thefirst HDI installation disk into the A drive.

* Click [Run] from the start menu to display the following dialog box. Type
A:\ hdi si nsh. exe and click the [OK] button.

Run 1

Type the name aof a program, folder, or document, and
Wwindowes will open it for you.

Open: & \Hdisimsh. EXE =]

Cancel 1 Browsze. .. !

Figure3.1 Run Dialog Box

e Thisrunsthe HDI installer, and the following Welcome! dialog box will be displayed. Click
the [OK] button to proceed with the installation.

‘welcome! 1

T hiz program will inztall the Hitachi Debugging
Interface for SH series simulator onto your computer,
Presz the OF button to start the installation. 'ou can
prezs the Cancel buttan if pou do nat want to install thiz

zofbware.
Cancel 1

Figure 3.2 Welcome! Dialog Box
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« Thefollowing dialog box then displays version information on the HDI you are installing.
Confirm that the version information is the same as the version information written on the
floppy disk label, then click the [OK] button to proceed.

Read Me |

-
Hitachi Debugaging Interface for SH senes simulator Installation j
Motes

June 1333

Thiz release containg the following components:

M ame Yersion  Description
HOIL.EXE 320 HDI User Interface
HOLHLF M ain help
TCLHLP TCL help file

HDIHELF.DLL 2.00 HELF DLL
RECORD32DLL 3.00 RECORD DLL
CPUSH32.DLL 4.00 SH family CPU DLL

Prezs the OF. buttan ta cantinue,
Prezs Cancel to abart the installation.

Cancel |

Figure 3.3 Read Me Dialog Box

« The Select Destination Directory dialog box then allows you to select adirectory for
installing the HDI and to click the [OK] button. When installing into the default directory
C: \ HDI , just click the [OK] button.
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Select Destination Directory |

The Hitachi Debugging Interface for SH zenes
gimulator will be ingtalled inta the following directon.

[F wou wauld like ta install it into a different
directomny/drive, uze the browze lizt below.

D estination Directaory:

(£ config

£ cpgdos

£ crw b
£ ceerve

£ dos

£ hdi

(£ hdi_test ;I

|E C j
Cancel |

Figure3.4 Select Destination Directory Dialog Box

When the specified directory already exists, the Install dialog box is displayed. Check the
information concerning the installation then click the[Y es] button to proceed. If you want to
change the directory, click the [No] button. The Select Destination Directory dialog box then
allows you to select another directory.

Install

The directom C:AHDI already exiztz, would pou like to
inztall inta that directon anpwap?

Mo |

Figure3.5 Install Dialog Box

Clicking the [Yeg] button in the I nstall dialog box displays the Make Backups? dialog box to
ask you whether backups should be made of the files replaced by the installation. Click the
[Yeg] button to save any files, such as earlier versions of the HDI, that may be replaced as part
of theinstallation, or the [No] button if you do not want to make a backup.
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Make Backups?

Thiz installation can create backup copies of all filez replaced
during the installation. Do you want to create backups of the
replaced files?

e Canicel

K|

Figure3.6 Make Backups? Dialog Box

« When you choose the [Y eg] button in the Make Backups? dialog box, the Select Backup
Directory dialog box is displayed. Specify the backup directory name then click the [OK]
button to proceed. If saving into the default directory C: \ HDI \ BACKUP, just click the [OK]

button.

Select Backup Directory i

The fI|ES replaced dunng the |nstallat||:|n l.-'-.ll|| I:ue placed
| itte the fallowing directarny.

[F wou would like the files placed into another
| directory, please edit the pathriame below,

Drestination Directary:

=- 5
Cancel ’

Figure3.7 Select Backup Directory Dialog Box

e Theinstaller then installs the HDI filesto the specified directory.
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Installing |

Copying file:
CAHDINHGL exe

B 7%

Figure 3.8 Installing Dialog Box

* Thelnsert New Disk dialog box will appear during installation. Insert the second installation
disk into the A drive and click the [OK] button.

Inzert Hew Disk |

Flace installation dizk #2 inta the loppy dive and
prezz the OF. button,

Source Pathname:

m

Prezs the OF. button to continue.
Presz Cancel to abort the installation.

carcel_|
N

Figure3.9 Insert New Disk Dialog Box

* Finaly the Select Program Manager Group dialog box allows you to specify the program
group name for the HDI icons. If specifying the default group name (HDI), just click the [OK]
button.
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Select Program Manager Group |

Fleaze zelect the Program kanager Group that pou
would like to place the Hitachi Debugging Interface
for SH zeries simulatar icons into.

r'ou can zelect fram an existing group or create a
NEw ane.

Group Mame:
HDI

Accessones “
Ha Senes Support Tools Y2.0

HDI3a

HDI95

HDIW4

HDPMwWS 2

Hitachi Integration Manager

SH Seriez Surpport Toolz ﬂ

coesl_|
3

Figure3.10 Select Program Manager Group Dialog Box

» Specifying the program group name enables the installer to create the following iconsin the
program group you specified.

i Hdi M[=] B3
File Edit Wiew Help

=
2

HOTfar SH T Uninstall HDI
series simulstor, for SH series
gimulator

2 abjects] 5B byt 2

Figure3.11 Hdi Program Group

These icons represent the following functions:

HDI for SH series simulator: The HDI program
Uninstall HDI for SH series simulator: The uninstall program

The installing procedure is now compl eted.
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32 Files Associated with the HDI Software
Thisingtaller installs the files into the following directories.

Directory Specified with the Select Destination Directory Dialog Box: Thefileslisted in table
3.lareinstalled.

Table3.1 HDI Software FilesInstalled into the Specified Directory

File Name Function

HDI.EXE HDI Hitachi debugging interface program file
UNWISE.EXE Uninstall program file

* HLP Help file used by the HDI program

*DLL Dynamic linked library file used by the HDI program
HDIL.HRF HDI information file for Hitachi Integrated Manager (HIM)
HDISIMSH.TXT Read Me file displayed during installation
HDISIMSH.LOG Installation log file used during the uninstall procedure

Windows Directory (C:\WINDOWS, C:\WIN95, or C:\WINNT): Thefile shown intable 3.2
isinstaled.

Table3.2 HDI SoftwareFilelInstalled into the Windows Directory

File Name Function

HDL.INI HDI setting file

HIMTOOLS.HDB HIM database
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3.3 Checking the System
The next step is to run the HDI software to check that the simulator/debugger isworking correctly.

Double-click the [HDI for SH series simulator] icon to start the simulator/debugger.

>

HDI for 5H
zenes simulator

Figure3.12 HDI for SH seriessimulator Icon

The Select Platform dialog box is then displayed. Select the platform and click the [OK] button.

Select Platform |

SHI Simulator ) I
SHZ Sirmulator
SHZE Simulator
SH3 Sirnulatar 4
SHIE Simulator Exi |
SHA Sirnulator
5SH-DSP Simulator
Help |

Figure3.13 Select Platform Dialog Box

If the simulator/debugger is set up correctly, the Hitachi Debugging Interface window will be
displayed, and "Link up" will be shown in the status bar at the bottom of the window.

| Lirk. up | | [HUM | =

Figure3.14 HDI StatusBar
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Section4 Tutorid

The following describes a sample program debugging session, designed to introduce the main
features of the simulator/debugger used in conjunction with the Hitachi Debugging Interface
software.

41 Introduction

This sample program is based on a C program that sorts ten random data items first in ascending
order, then in descending order.

The sample program performs the following actions:

e With the mai n function, random data to be sorted is generated.

e Withthesort function, an array isinput, within which the random data generated by the
mai n function is stored, and the datais sorted in ascending order.

« With the change function, the array generated by thesor t function isinput, and the datais
sorted in descending order.

The sample program is provided on the installation disk asfilesort . c. A compiled version of
the tutorial is provided in the SY SROF format infilesor t . abs.

4.2 Running HDI

To run the HDI Interface program, double-click the [HDI for SH seriessimulator] icon.

>

HDI for 5H
zenes simulator

Figure4.1 Icon of HDI for SH series smulator
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4.3 Selecting the Tar get

The HDI can be extended to support multiple target platforms. If your system is set up for more
than one platform, you will be prompted to choose a platform for the current session.

Select Platform |

S
SH2 Sirmulatar R
SHZE Simulator
SH3 Sirnulatar H
SHIE Simulator Exi |
SHA Sirnulator
5SH-DSP Simulator

Help |

Figure4.2 Select Platform Dialog Box
For thistutorial, select SH1 Si rmul at or and click the [OK] button to continue.

Note that you can change the target platform at any time by choosing [Select Platform...] from
the [Setup] menu. If you have only one platform installed, this menu option will not be available.

When the simulator/debugger has been successfully set up, the Hitachi Debugging Interface
window will be displayed, with the message "Link up" in the status bar. Figure 4.3 shows the key
functions of the window:
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r-lll'ﬂllH h: Hitschi Debuggrg Inteclscs - Sof - SHT Semulabo
[
" Fle Edi Wew Bun Sehp Jook Window Help
e e e e e e e
- — " = —
bar o Pl e N I T el [ = e P e L= T~ i
L
Program hddraaw | Bz Cods
A e DOOO0oGn wradtd maiE fvetdl
"1 i |
e L
lopg m|l L]
v 4 - Halp
loang ji; e J
int i, ERN, EaE
OOlio00Cis foard i=d; d=l0; 1&& jj
Qo000 oL4 j = randib;
[etalilifura] afdg < 014
oOO00ozE ] = =g
I
[ismzalilsfent g mli] = 3;
1
GO00NsE Fore el ;
Lepasililifiop gl min = m[id];
oOOoooTE mAT = A[E]:
Pl min = 0;
Lem ] il L2 mmx = U
DOO000ss chamgs () 2
QD0 min = al?1;
“haie Le il mmx = m[id]y
bar %, [l ] o[ | :|
x""iFl:l'I:Iﬂ_ e T T e B e e T TR :-. — T [ 7

Figure4.3 Hitachi Debugging Interface Window
The key functions of Hitachi Debugging Interface are described in the following sections.
Menu bar: Giveyou accessto the HDI commands for using the HDI debugger.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used menu
commands.

Program window: Displays the source of the program being debugged.

Status bar: Displays the status of the simulator/debugger, and progress information about
downloading.

Help button: Activates context sensitive help about any feature of the HDI user interface.
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4.4 Mapping the Memory Resour ce

The next step is to map the memory resource used to operate an application being devel oped.

* Choose [Memory Mapping Window] from the [View] menu to display the current memory

mapping.
Memory Map i
System Configuration Memory map

CPU:SH1 «| |DD00DDDODD FFFFFFFF EXT 161

Bit Size:32

Exec Mode:5TOP

:;j
System MEmory resource
Modify Delete Reset Help Close

Figure4.4 Memory Map Dialog Box

» Clicking the [Add] button displays the System Memory Resour ce M odify dialog box.

System Memory Besource Modify

]|

Start address }H'uuuuuuuu

End address iH'3ﬂ‘f

| © Read ¢ Writt @ ReadfWrite | Help

| S0k

Cancel

Figure4.5 System Memory Resource M odify Dialog Box
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In the [Access type] box, you can specify one of the following three access types:

0 Read: Only read enabled

O Write: Only write enabled

0 Read/Write: Read and write enabled

For this tutorial, map the memory area of addresses ranging from H'00000000 to H'00003FFF
as aread/write enabled area

« Editthe[Start address] and [End address] fields to H'00000000 and H'00003FFF,
respectively, set the [Accesstype] as[Read/Write], and click the [OK] button.

The Memory Map dialog box will now show the modified ranges.
« Click the [Closg] button to close the dialog box.

Rev. 1.0, 10/98, page 45 of 164
RENESAS



45 Downloading the Tutorial Program

» To openthe Load Object File dialog box, choose [Load Program...] from the [File] menu,
select thefilesort . abs, and click the [OK] button.

Load Object File

Laoak. i I £3) Tutarial

Sort.abs

File name: ISDrt.aI:us

Files of twpe: IS_usmf or ELF/D'WARF Files [*.abs) j Cancel |

Offzet: Space:

IU b ernany j
Source File Path
Qld Path:

Beplace Path:

Figure4.6 Load Object File Dialog Box

The sample program is compiled with C: \ HDI \ TUTORI AL. When using a directory other
than C: \ HDI \ TUTORI AL, set asfollows:

[Old Path] C:\HDIN\TUTORIAL
[Replace Path] Path for the directory where the sample program is stored

» Click the [Open] button
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When the file has been loaded, the following dialog box displays information about the
memory areas that have been filled with the program code.

HDI =

kodule name: C:A\Hdivdh TUT ORIALNS ort. abs
Areas lnaded:
Q0000000 - 000001 F9
Q00001FC - Qo000 FF

Figure4.7 HDI Dialog Box

e Click the [OK] button to continue.
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4.6 Displaying the Sour ce Program

The HDI alows you to debug a program at the source level, so that you can see alisting of the C
program alongside the machine code as you debug. To do this, you need to read the C source file
that corresponds to the object file.

e Choose [Program Window...] from the [View] menu.
« Youwill be prompted for the C source file that corresponds to the object file you have loaded.

Dpen g

Look ir: | 3 Tutarial
iﬂ Saort.c
File narne: iSDrt.c
Filez of type: IE.-"E++ Source Files [* c¥) _*J Eanne] |
Addresz —Opehon————
0 ‘ " Address © Source

Figure 4.8 Open Program Window Dialog Box
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» Select [sort.c] and click the [OK] button to display the Program window.

Address |Break| Code AI
gaoaooaoo wold main(void)
{

long all0]; _I

long j»

int i, win, max;
00oaaoo4 for( i=0; i=10; i++ 1 {
oooooode 9 = randi);
oooooolg if(3 = 014
ooooools i = -a;

}

oooooole ali] = 3:

}
oooooozs sort ial;
a0oaao4a min = ald];
gooooog4 max = al9];
oooooo4ds min = 0O;
gooooodc wmax = 0;
oooooasd change (a) ;
oooooogs min = al[?];
gooaooasc wax = ald];
000000sn } LI

Figure4.9 Program Window (Displaying the Sour ce Program)

 If necessary, choose the [Font] option from the [Customise] submenu on the [Setup] menu to
choose afont and size suitable for your computer.

Initially the Program window shows the start of the main program, but you can use the scroll bar
to scroll through the program to see the other statements.
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4.7 Setting a PC Breakpoint

The Program window provides avery simple way of setting a breakpoint at any point in a
program. For example, to set a breakpoint at the sor t function call:

* Double-click in the [Break] column on the line containing the sor t function call.

]
Address |Break| Code AI

aoooaooo wold main{woid)
{

long allo]; _I
long j»
int i, min, max;

OO000004 fori{ i=0; i<10; i++ 1
ooo0o000a 3 = randi};
00000014 if(g = 01
Ooo0001s 3= -3;

}
ooo0o00lo alil = 3;

}

oooooo3s Br sort ial;

7

gooooogo min = al[d];

oooooog4 max = al?];

gooooo4s win = 0O;

gooooodc wmax = 0O;

gooaooaso chatge (a) ;

gooooogss min = al?];

aoooa0Ec max = al[l];

gooaooasn + ;I

Figure4.10 Program Window (Setting the Breakpoint)

The word Br eak will be displayed on the line containing the sor t function to show that a PC
breakpoint is set at that address.
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4.8 Setting Trace Information Acquisition Conditions

* Choose [Trace Window] from the [View] menu to open the Trace window.
Clicking the [Acquisition] button in the Trace window displays the following Trace
Acquisition dialog box.

Trace Acquisition |

~Trace starlfStop
" Disable
* Enable

—Instruction type
&+ Instruction
" Subroutine

Cancel

~Trace buffer full handling—————— Help

&~ Continue
" Break

Figure4.11 Trace Acquisition Dialog Box

e Set[Trace start/Stop] to [Enable] in the Trace Acquisition dialog box, and click the [OK]
button to make the trace information acquisition effective.
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4.9 Setting Performance Analysis

* Choose [Performance Analysis Window] from the [View] menu to open the Performance
Analysis dialog box.
Clicking the [Add...] button in the Performance Analysis dialog box displays the following
Performance Option dialog box.

Performance Option |

Function Name |SDI1

HEIP | ,. ................. GK .................. .- QancEI |

Figure4.12 Performance Option Dialog Box

e Set [Function Name] assort inthe Performance Option dialog box, and click the [OK]
button.

Peifoimance Al

Performancs:
Index Funclion Cycle  Count % Histogram
0 =or o il 0
Add.. | Modily | Dl ete | Del Al | Enaitrlel\‘l Reset |'"'n'r."'

Figure4.13 Performance Analysis Dialog Box (Setting)

« Confirmthat sort issetto[Function] inthe Performance Analysis dialog box, and click the
[Enable] button to make the performance analysis information acquisition effective.
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410  Setting the Stack Pointer
Set the stack pointer to run the program.

* Choose [Register Window] from the [View] menu to open the Register swindow.
« Double-click [R15] in the Register s window to modify the value of the stack pointer R15.

The following dialog box enables the value to be modified.

Register - R15 |

|H'4I]I]I]

* Whaole register

" High Word  Low Word Cancel |

" Byte 3 T Byte 1
" Byte 2 T Byte 0

™ Single float
= Double foat

Figure4.14 Register Dialog Box

e SetH 4000 for the value of the stack pointer in this sample program, and click the [OK]
button.
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411  Executing the Program

e To run the program, choose [Go] from the [Run] menu, or click the [Go] button on the
toolbar.

Figure4.15 Go Button

The program will be executed up to the breakpoint you inserted, and a statement will be
highlighted in the Program window to show that the program has halted, with the message
Break=PC Breakpoint in the status bar.

m Hitachi Debugging Interface - Sort - SH1 Simulator - [Sort.c]
ﬁ_ﬁ File Edit “iew Bun Setup Toolz “Window Help

et e e N e e N B el Y T Ml = =

Address |Break|EDde
oooooooo vwold mainiwoid)
{
long allO];
long J7 -J
int i, min, max;
ooooooogd fori{ i=0; i=<10; i++ ) {
ooooo000c 4 = randi);
ooooool4 iffg = 00§
ooooools = -3;
}
ooooo0le ali]l = 37
}
00000038 Ereak sort fal;
oooooo40 win = ald];
oooooo0dd max = al?];
oooooo4s min = 0;
aooooode max = 0;
ooooooso chandge (a) ;
ooooooss nin = al?];
ooooooses wmax = al0]; il
4| I 3
|Break = FC Breakpoint | | [HUM | o

Figure4.16 Program Window (Break Status)

Y ou can see the cause of the last break in the System Status window.
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Choose [Status Window] from the [View] menu.

System Status H=] E3
Simulator Connectead -
Session Name C:%WHAiL TUTORIALY Sort  hds
Program Name C:%WHAiW TUTORIALY Sort . abs
Connected Lo 5H Simulator
CPU SH1
Pun Status Beadsy
[Break Cause PC Breakpoint — ==re-s T
Single Step Count 1
Execute From Pipeline Beset  t===: i)

Exec Instructions g mmeer @'
Cycles 147z eeees e =
HE M

Figure4.17 System Status Window

This shows the following execution results:

(1) The cause of the break was a PC Break.

(2) Execution was from the pipeline reset.

(3) The number of instructions executed by the GO command was 600.
(4) The number of cycles executed from the pipeline reset was 1472.

Y ou can aso see the value of the registersin the Register s window.
Choose [Register Window] from the [View] menu.

i Registers =]

L1z 00000000 AI
pl4 00000000

1S 00003FC4

PG 00000038

=n --1111---T
CER 00000000

VERL 00000000

MACH 00000000

MACL 00000000

i1} 000000LE LI

Figure4.18 Registers Window

Y ou can see the value of each register at the program stop.
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412 Usingthe Trace Buffer

The trace buffer allows us to look back over previous execution cycles to see what accesses took
place.

*  Open the Trace window by choosing [Trace Window] from the [View] menu. Scroll up the
window so that you can see the first few cycles.

» If necessary, choose the [Font] option from the [ Customise] submenu on the [Setup] menu to
choose afont and size suitable for your computer.

FTH CYCLE saiDE = ==RIRELIND== ensss IEETRRICTION s == === -
valid sainivoid]
~[iei il O FIFFLIMNE REEET
void mainivoddi
-06E9 OO0000000E WaDnnl FFDE-HH (ETE. L PR, B-D15  O0003PPCa— 00000
=0ohE QUUDUUOEDSY DO e mirl e g + Al FUS, BLDS BLISE-UUULErY
Forl di=y; 1+4l0; a4 )|

DEST 0000000008 CaOoEnelld FRLeEw H o OO0, B3 REI«=-00000000

OEEE 0000000008 OCelelalelelolil £oD= EMN THEIT. L K}, @|000D0DD0OE, ®LE| Do PO C==000000nn
-DEES 000000000% COoODllil FFIER THER CDDODDI0D PCo-=D0000030
~(6Rd O0ODO00ELE OO0l f-shix=g KT
-06EY GO00000GL4 CleS0iel:=D FFRE- HT POR, RE  BE<-0000000L
-DEEE DOO0GONOLE CODOlxE 3 EFHEW CEOT. L @(DDDDDDOE, BLS), Rl RL<-O0nDO0DE
=UESl ODUOUOUOIELT Doeeisd FER<<Ex LEF/=E B2, Bl T=-iil] ;l

Todal Aecords:  BET [ne flber]
Fimgd I C1fe I sy =t f Hanl [ Clear |
Famil el I Acguisitisn I Hentart [ Smve |

Figure4.19 Trace Window (Displaying Trace | nfor mation)

Y ou can see that the mai n function is executed from cycle 0000000000 (pipeline reset) in the
trace display shown in figure 4.19.
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413 Trace Search

Click [Find] in the Trace window to open the Trace Sear ch dialog box.

Trace Search |

—ltem

= PTR
" Cycle
i Address

' Instruction

Cancel

Help

Yalue |NOP

Figure4.20 Trace Search Dialog Box

A trace search is executed by specifying the search item [Item] and search contents [Valug] then
clicking the [OK] button. When the corresponding trace information is found, the first line of the
information is highlighted. When continuing trace search with the same contents, click the [Find
Next] button. The next corresponding line is highlighted.

FTE CYCLE =xfllil== ==FIFILIUl==  ==s== INETHCTION = s sssmma= -
redd madinfvraid]
=OsEEaD 00N ;FIFELTHE BEAET
wodd madintwaldl
-0EER QDOOOQOQMQZ GDORPOO0Y FFO-E+EM ETELL PR, 8-RLE  DOODOARPC-QQDD0D0
=058 DDOOO0O0C ODOoD00E fprEe Y 1E =] #Ce, RLE  PL1E<-0000FFCY
fori i=0p; <000 1+t 11
LT ODDOD00000E SOODD004 FFOrEe H =y EOO,. E3 EJ«=-0000000%
ESE OODD0O0000GE OODOOOO0E &0 KR (EOW.L RBI, @{0OODD0O0E, LS| OHOOIFCCY=0000n00n
-C£EE FRE= ; BRE 00000030 PC<-00000030

~0EEZ D0O00000L4 DDODODA0 FFE- LA Pk, FI RE<-DO00000A
-0EEE QODOOO00LE DDODOOAE (D FEEW CEORLL Bo00000ddE, p1E3, BL RL<-DOO00G00]
-0EE1 D0D00000LE DDODO0AY PFU-~<~Er (CHEPSCE RE, B Te-100 _ﬂ

Tolal Records: 661 [mo filter]

Finad | Eiller | Emape ot | Hiull | Clear I

Find Next | Acquisition | i .

Figure4.21 Trace Window (Search Results)
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4.14  Reviewing Breakpoints
You can see alist of all the breakpoints set in the program in the Breakpoints window.

e Choose [Breakpoint Window] from the [View] menu.

F_,a Hilachi Debogoing Interlace - Sorl - SH1 Simulsion - [Hreakpoms]

.ﬁiﬁiﬁfﬂmiﬂnlm&ﬂf@&# =12] x|
- a2 D 1 e Y01 T v e el e e (=1 e
Enable |File/Line Zymbol Address Typa -
=
Add Edit Delebe Diel Al Disahle Help |
1 of 265 PC breakpolnts In use =
0l of ¥ Break Access in use j
0 of & Break Data In use
0 of B Break Register in use _:J
Fot Helpi. gesszs F1 | [ |

Figure4.22 Breakpoints Window

The Breakpoints window also allows you to enable and disable breakpoints, define new
breakpoints, and del ete breakpoints.

e Close the Breakpoints window.

Rev. 1.0, 10/98, page 58 of 164
RENESAS




415 Viewing Memory

Y ou can view the contents of a memory block in the M emory window. For example, to view the
memory corresponding to array mai n inword size:

e Choose [Memory Window...] from the [View] menu, enter mai n in the [Address] field, and

set [Format] asWor d.

Open Memory Window

Address:

]

Imain

Eormat;

IWurd

Space:

IMemury

[
B
Cancel |

Figure4.23 Open Memory Window Dialog Box

e Click the [OK] button to open the Word M emory window showing the specified area of

memory.

Z wWhord Memory - _main

laddress

oooooooo
ooooooog
0000a01a
ooo0ools
O00000z0
OO0000za
00000030
[niuiuiuiuiei=s

Data

dFZZ TFCS E300 1F3Z2

AQLE 0003
o002 1Foz
&00B 1F0z
EZF3 TZ10
2312 L3F:
EZ0A E1FZ
&£4F3 7410

L1lE
4011
L3FE
33EC
730l
21E3Z
BOl4

IS =] E3

Fs

410E
5501
4308
51F3
1F3z
SBED
ooos x|

Figure4.24 Word Memory Window
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416 Watching Variables

Asyou step through a program, it is possible to watch the values of variables used in your
program and to verify that they change in the way that you expected. For example, set awatch on
the long-type array “a” declared at the beginning of the program, by using the following
procedure;

« Click to position the cursor to the left of “a” in the Program window.

» Click in the Program window with the right mouse button to display a pop-up menu, and
choose [Instant Watch].

The following dialog box will be displayed.

Instant Watch |

+a = { 0=x00003fd4 } i Close

Add Watch I

Figure4.25 Instant Watch Dialog Box

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

+ » Watch Window [Hi=] E3

ta = { Ox00003fd4 }

EE 2

Figure4.26 Watch Window (Displaying the Array)

Y ou can also add a variable to the Watch window by specifying its name.
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» Pressthe right mouse button on the Watch window and choose [Add Watch] from the pop-up

menu.

The following dialog box appears.

Add Watch |

) hddress I j

% 4 arjable on expression

IITIEIH

Cancel |

* Typevariable max and click the [OK] button.
The Watch window will now also show the long-type variable max.

Figure4.27 Add Watch Dialog Box

+» Watch Window [l[=] E3

ta = { Ox0O0003fd4 }

t%ax =D'0

< | [

Figure4.28 Watch Window (Displaying the Variable)

Y ou can double-click the + symbol to the left of any variable in the Watch window to expand
the variable and show the individual elementsin the array.

+» Watch Window  [H[=] E3

-a = { 0x00003fd4 }
[0] =D'0
[1] = D'z1468
[z] = D'9033
[2] = D'zz117?
[4] = D'z433
[E] = D'163E7
[6] = D'1le045
[7] = D'1974]1
[8] = D'1z1EE
[2] = D'&4l0
max = D'0
| o

Figure4.29 Watch Window (Displaying Array Elements)
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417  Stepping Through a Program

The simulator/debugger provides arange of step menu commands that allow efficient program
debugging.

Table4.1 Step Menu Commands

Menu

Command Description

Step In Executes every statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following that called the
function in the program.

Step... Steps repeatedly at a specified rate.

To demonstrate program stepping, confirm that the sor t function statement at address
H’ 00000038 has been executed.

F’_z Hibackn Dabuggeedg Inbeilscs - Soil - SH1 Smialalod

fle Ede Miew Fun Setp Jock Window Help

s18)%] sl E] alznee] BesEsEE 2

Addrexx |Br Cods - a = | Ox05003£fd4 }
Ll lifeali]e wold maimiwsid) 0] = B'd
| 111 = B'Z1468
long w[20] ; iZ] = D908
lesg 454 --J |3] s B ZELLY
iee i, min, BaK; 1d] = B'349&
5] = D'L&PZT
DOG03d04 P d 40y 2Ly a++ 34 6] = B'LEO4E
D00 e 1 = randdd; 17] = B'LET]
Oooingal4 1fi3 = 01y IA] = D'LILID
DEOOE0LE 4 = =gy {8] = BfE4lO
¥ Eay ® B0
Ulia i [ b &lil = dF
I
Q00003 E Braak Forn fal )
D034 0 win = alll:
poGO0oos4 max = mf9];
DOD0DgE win & 0
i lifal e wak = 0;
OO0O00Os o changs (&) ;
DOD0DESE min & al9)y
D05 e wak = will;
O0O000ED ¥ ﬂ al | ﬂ
For Help, presz F1 | LM | i

Figure4.30 Program Window (Stepping)
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417.1

The [Step In] command steps through the called function and stops at the first statement of the

called function.

e To step through the sor t function, choose [Step In] command from the [Run] menu, or click

Executing [Step In]

the [Step In] button in the toolbar.

Figure4.31 Step In Button

000000328 Break
oooooo40
oooo00dd
oooooo4s
oooo004e
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oooooo74
oooooo?e
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}

gk
Addre=ss BrealeDde AI
}

sortial;

min = al0];

max = al3];

min = 0O;

max = 0;

change (a) ; J
win = al[3];

wax = ald];

wold sort(long *a)

{

long i
int i, j, k., gap:;

gqap = L;
while{ gap = 0 }{
fori{ k=0; k<gap; k++){
for| i=k+tgap; i=10; i=itgap
forij=i-gap; j==k; j=j-gap]{
iffaljl=alitgapl!{ %

Figure4.32 Program Window (Step In)

e The highlighted line moves to the first statement of thesor t function in the Program

window.
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4.17.2  Executing [Step Out]

The [Step Out] command steps out of the called function and stops at the next statement in the
calling program.

« Tostep out of thesort function, choose [Step Out] command from the [Run] menu, or click
the [Step Out] button in the toolbar.

P

Figure4.33 Step Out Button
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OO0G0DOaE df il ]sm]yogapllq .:I -Il | ;I

Break. = Shep Mormal End [ MUK | A

Figure4.34 Program Window (Step Out)

» Thedataof variable“a” displayed in the Watch window is sorted in ascending order.
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« To execute two steps, use [Step In].

a = | CxO0O003fd4 |
o] = B'0

0003035 Break sort il ; 111 = B'3432

00000040 wim = af0j;: {Z] = D'@4Ll0

D0O0mdE 4 max = 8]y 18] = B'58@5

D004 3 win = 0; 4] = B'LE1ZE

DOGO004 S max = O 1E] = D'LED4S

Tl e chixnge (&) ; _J 6] = Bi'LEIZT

DD0MDE S wim = wi®]; 17] = B'LET4]

DOGnoOS: wax = al0]: IA] = p'Z146R

Lilitadifeal e i 9] = LPZ1LR
ey = 'EIZ1ILT

i dy [l = wold mport [lomig "&b

1
Loy w;
ine i, 7. K. gaps

DO0DG0ES e = Ej

D037 0 vhiilel gap = O |

0oGOoa74 for| k=0; k<gap; kitj{

D00 7e fori asktgap: i<00) disitgap |

DOOD00E: Eor{imi-gaps jemk: 3m]-gapl |

NOGO0GaE itialI1=al15gap]lq ﬂ 4 | ;l

| Break = Step Momal End | MUK | o

Figure4.35 Program Window (Step Out —> Step In)

e Thevalue of max displayed in the Watch window is modified to the maximum data value.
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4.17.3 Executing [Step Over]

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

» Todemonstrate [Step Over] command, execute two steps to reach the change function
statement.

F’_: Hibackn Dabuggeedg Inbeilscs - Soil - SH1 Smialalod

fle Ede Miew Fun Setp Jock Window Help

LA

HEIEI

s | o e B E)0) w5 6w ¢

Addrexx |Br Cods - a = | Ox05003£fd4 }

I o] = B'd
NOO00O3E Breal Sorninl ; 111 = B'3488
ooGnooOan minm = midj: {Z] = D'@eln
DOD0ddE4 max & al9]} 13] = bi'F9Es
DOO0mDE S win = 0; 14l = B'LELZZ
DOO00O4: max = 0; 5] = D'LG045
DODODEN chimngs (@) __J |6] = B'LESET
DODDDES win = al9]; 7] = B'LST]
O0GNoGS s max = alld]; 18] = D'Z14€0
Do O i 2] = DLW

wAN @ [0
ONONi0sE woid soxrt [long "&b
1

Losg . ;

ine 4, 9. K. gap:
DODD0E: gap = §)
DoaNGD70 vhillel fgoap = O |y
Doaooa74 gor| ke0; kagmp: kidj|
OO0 e fori ashktgaps i<00; dsatgap )|
DDA foF (jei-gap: d==l: d=j-oapl |
OO0GNnOaE dfial]lsajogapllq ﬂ -I| | ﬂ

Braak = Shep Homal End | LM | ]

Figure4.36 Program Window (Before Step Over Execution)
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To step through all statementsin the change function at a single step, choose [Step Over]
command from the [Run] menu, or click the [Step Over] button in the toolbar.

Figure 4.37 Step Over Button
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Figure4.38 Program Window (Step Over)

When the last statement of the change function is executed, the data of variable“a”, which is
displayed in the Watch window, is sorted in descending order.
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4.18 Displaying Local Variables

Y ou can display local variablesin afunction using the L ocals window. For example, we will
examine the local variablesin the nai n function, which declares five local variables. a, j , i ,
nm n, and max.

* Open the Locals window by choosing [Local Variable Window] from the [View] menu.
Initially, the L ocals window is empty because local variables have not yet been declared.
* Choose [Step In] from the [Run] menu to execute a single step.
The L ocals window will now show the local variables and their values.

-- Locals =]

Figure4.39 Locals Window

« Double-click the + symboal in front of array “a” in the L ocals window to display the separate
elements of array “a”.

» Refer to the elements of array “a” before and after the execution of the sort function, and
confirm that random data is sorted in ascending or descending order.
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419 Reviewingthe Performance Analysis

Y ou can see the performance analysis results of functionsin the Performance Analysis dialog
box.

* Choose [Performance Analysis Window] from the [View] menu.

Peifoimance Al

Performancs:
Index Function Cycle  Count % Histogram
0 =or 35719 1 56 BTy
Addl... Modify.. [l et | e 411 Disable | Hesel |""ni:'"

Figure 4.40 Performance Analysis Dialog Box (Viewing)

The Performance Analysis dialog box allows you to enable and disable the performance
analysis, define new functions for performance analysis, and delete functions.

e Closethe Performance Analysis dialog box.
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420 Saving the Session

Before exiting, it isagood practice to save your session, so that you can resume with the same
conditions in your next debugging session.

* Choose [Save Session] from the [File] menu.
e Choose [Exit] from the [File] menu to exit from the HDI.
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Section 5 Windows and Dialog Boxes

Table 5.1 lists the menu bars and pull-down menus of the Hitachi Debugging Interface window.
Note, however, that [L ocalized Dump Window] is supported only in the Japanese environment,
and [TLB Window], [Cache Window], and[Control Register Window] are supported only by
the SH-3, SH-3E, and SH-4 series. In table 5.1, the O mark shows that the menu is described in the
Hitachi Debugging Interface User's Manual, and the number indicates the corresponding section(s)
in this manual.

Table5.1 HDI Window Menusand Corresponding Manuals

Sections in This

Menu Bar Pull-Down Menu HDI Manual Manual
File menu Load Program... (0] 25,45
Save Memory... (0] —
Verify Memory... (0] —
Save Session (0] 4.20
Load Session... (0] —
Save Session As... (0] —
Initialise (0] —
Exit (0] 4.20
Edit Menu Cut (0] —
Copy (0] —
Paste (0] —
Find... (0] 2.13
Set Line... (0] —
Fill Memory... (0] 2.13
Move Memory... (0] 25
Test Memory... (0] —
Update Memory (0] —
View Menu Toolbar (@] 4.3,4.11, 4.17
Status Bar (0] 3.3,43,4.11
Breakpoint Window (@] 4.14,5.1
Command Line Window (0] —
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Table5.1 HDI Window Menusand Corresponding Manuals (cont)
Sections in This
Menu Bar Pull-Down Menu HDI Manual Manual
View Menu 1/0 Register Window (0] —
Local Variable Window (0] 4.18
Memory Mapping Window (0] 44,57
Memory Window... (@] 2.5,2.13,4.15
Performance Analysis Window (0] 4.9,4.19,5.9
Program Window... (@] 4.6,4.7,4.11, 4.16,
4.17
Register Window (0] 2.13,4.10,4.11
Status Window (@] 2.5,4.11
Text Window o —
Trace Window (@] 2.10,4.8,4.12, 4.13,
5.11
Watch Window o 4.16,4.17
TLB Window... — 2.4,5.40, 5.43, 5.44,
5.47
Cache Window... — 2.5,5.50, 5.52, 5.55
Localized Dump Window (0] —
Simulated /O Window — 2.11,5.57
Control Register Window — 2.9,5.14
Stack Trace Window — 2.14,5.58
Run Menu Go (0] 411
Go Reset o —
Go to Cursor (0] —
Run... (0] —
Step In (0] 4.17
Step Over (0] 4.17
Step Out (0] 4.17
Step... (0] 4.17
Halt Program (0] —
Set PC to Cursor (0] —
Reset CPU o —
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Table5.1 HDI Window Menusand Corresponding Manuals (cont)

Sections in This
Menu Bar Pull-Down Menu HDI Manual Manual

o

Setup Menu Options...

Radix

Customise 4.6

Select Platform... 3.3,4.3

O0|0|0|O

2.1,2.2,28,2.11,
2.12,2.13,5.4

Configure Platform...

Overlay...

Tools Menu Symbols...

Evaluate...

Window Menu Cascade

Tile

Arrange Icons

Close All

Help Menu Index

Using Help

Search for Help on

o/o/ololojo o o/o|o|O
|

About HDI

This section describes windows and dialog boxes displayed by the simulator/debugger of SuperH
RISC engine series microprocessors.
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51 Breakpoints Window

[ Breakpoiwts __  mmE|
(Ensble [Pile/Line | Symbol |Address [Tvp
Quix:c?ﬁ. main Qooooooo Bé
N
Add Edit Delete Del Al Disahle Help 1
1 of 255 PC breakpoinis in use =
0 of 2 Break Access In use
0 of @ Break Data in use
0l of 8 Break Register in use =l

Figure5.1 Breakpoints Window
Thiswindow displays all of the specified breakpoints.

[Enable]  Displayswhether the breakpoint is enabled or disabled. Breakpoints with X are
enabled.

[File/lLine] Displays file names and line numbers where breakpoints are specified.

[Symbol]  Displays symbolsthat correspond to breakpoint setting addresses. When no symbol
exists, nothing is displayed.

[Address] Displays addresses where breakpoints are specified.

[Type] Displays break types.
BP: PC break
BA: Break access
BD: Bresak data
BR: Break register (A register nameis parenthesized.)
BS: Break segquence
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The text box below the buttons displays the current break-setting conditions.
The window buttons have the following features:

[Add] Sets breakpoints. Clicking this button will open the Set Break dialog box and
break conditions can be specified.

[Edit] Edits breakpoints. Select breakpoints to be edited and click this button. The Set
Break dialog box will open and break conditions can be modified.
Note that if a break sequence is selected for editing, the Break Sequence dialog

box will open.

[Delete] Deletes specified breakpoints. Select breakpoints to be deleted and click this
button.

[Del All] Deletes all breakpoints.

[Disable] Reverses the enable/disable status of a breakpoint. Select breakpoints to be
([Enable]) modified and click this button.

[Help] Displays help information.

Clicking anywhere in the view areain the top part of the window with the right mouse button
displays the following pop-up menu:

[Help] Displays help information.

[Add] Sets breakpoints. Clicking this button will open the Set Break dialog box and
break conditions can be specified.

[Edit] Edits breakpoints. Select breakpoints to be edited and click this button. The Set
Break dialog box will open and break conditions can be changed.
Note that if abresk sequenceis selected for editing, the Break Sequence dialog
box will open.

[Delete] Deletes specified breakpoints. Select breakpoints to be deleted and click this
button.

[Delete All]  Deletesall breakpoints.

[Disable] Reverses the enable/disable status of a breakpoint. Select breakpoints to be
([Enable]) modified and click this button.
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52 Set Break Dialog Box

Set Break i

;--Type
| © PC Breakpoint |
" Break Access End address ;

Start address ;

. Break Data Hegister ;PC

' Break Register |

{ Break Sequence Shls iII]

A e A T A D Size ..........................................................................................
;“ﬁ.[:[:ESS WPE ey Byte ' Single float
EEREad " \Word " Double float

5 " Long Word
+ Equal " Mot equal
Count i

Cancel

Figure5.2 Set Break Dialog Box
This dialog box specifies break conditions.

A break type is specified using the radio buttonsin the [Type] box. Itemsthat can be specified are
listed below. Specifying an item and clicking the [OK] button can set break conditions.

[PC Breakpoint] [Start address] Address where abreak occurs
[Count] Number of times that a specified instruction is fetched
(default: 1)

[Break Access] [Start address] Start address of memory where a break occursif the memory
is accessed
[End address] End address of memory where a break occurs if the memory
isaccessed (If no dataisinput, only the start address is break
range)
[Accesstype] Read, Write, or Read/Write
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[Break Data] [Start Address] Address of memory where a break occurs

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

[Break Register] [Register] Register name where break conditions are specified

[Data] Data value that causes a break (If no dataisinput, abreak
occurs whenever datais written to the register)

[Size] Datasize

[Option] Data match/mismatch

Note that when [Break Sequence] is selected under [Type], the Break Sequence dialog box
opens.

When [PC Breakpoint] is selected, if an overloaded function or class name including a member
function is specified in [Start Address], the Select Function dialog box opens. In the dialog box,
select afunction. For details, refer to the Hitachi Debugging Interface User's Manual .

Clicking the [Cancel] button closes the Set Break dialog box.
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53 Break Sequence Dialog Box

Break Sequence I

Addressl: |H'uuuuuuuu

Address2: IH'I]I]I]I]dI]I]I]

Address3: I42|]|]

AddressA: I

Cancel
Addressh: I
Addressh: |

Help
Address¥: |
Address8: |

Figure5.3 Break Sequence Dialog Box
This dialog box specifies the pass addresses as break conditions.

Specify addressesin [Addressl] to [Address8]. Not all eight addresses need to be specified.
When an overloaded function or a class name including a member function is specified as a pass
address, the Select Function dialog box will open; select the function namein the dialog box. For
details, refer to the HDI User's Manual.

Clicking the [OK] button sets the pass addresses. Clicking the [Cancel] button closes this dialog
box without adding a new pass address.
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54 System Configuration Dialog Box

System Configuration ;

CPU ;SH3E :j System Call Address " Enable
[H'000000DD

Bitsize |32
EXE[:l.Itil]I'I Ml]dt: .............................................................

Endian  |Big Endian B - o

00000000 7EFFFFFF EXT 321

?F["]["]["] ?FI]["]FFF HAM 32 1 {H' Huund to ﬂearest

JFO01000 DFFFFFFF EXT 321

E0DOOODD FFFFFFFF O 321 &+ Round to zero

i o o e EEen] e

Figure5.4 System Configuration Dialog Box

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

[CPU] [Bit size] Display the CPU name and bit size. These items cannot be modified.

[Endian]  Specifiesbig endian or little endian (for the SH-1, SH-2, SH-2E, and SH-DSP series,
thisitem isfixed as Big Endian)

[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 when
asimulation error occurs.
[Stop] Stops the simulation when an error occurs.
[Continue]  Continues the simulation when an error occurs.

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

e SH-1, SH-2, SH-2E, SH-3, and SH-3E Series
ROM (internal ROM), RAM (internal RAM), EXT (external bus space), 1/0 (internal 1/O area)
e SH-DSP Series
XROM, YROM (internal ROM), XRAM, YRAM (internal RAM), EXT (external bus space),
1/O (internal 1/0 area)
e SH-4 Series
NORMAL (normal memory), MPX (MPX), BSTROM (burst ROM and burst count), DRAM

(DRAM), SDRAM (synchronous DRAM), BCSRAM (byte-control SRAM), INTRAM
(internal RAM), 1/O (internal 1/O area)

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

[Add] Specifies[Memory Map] items. Clicking this button opens the Memory Map
M odify dialog box, and Memory Map items can be specified.

[Modify] Maodifies[Memory Map] items. Select an item to be modified in the list box and
click the M odify button. The Memory Map M odify dialog box opens and M emory
M ap items can be modified.

[Delete] Deletes[Memory Map] items. Select an item to be deleted in the list box and click
the Delete button.

Note: For the SH-4 series, the following must be noted:
1. Theaccess cycle count isdisplayed as --.

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

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

4. The memory map contents depend on the BSC settings. If the memory map contents
memory types and ?? for the bus width.

Clicking the [OK] button stores the modified settings. Clicking the [Cancel] button closes this
dialog box without modifying the settings.
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55 Memory Map Modify Dialog Box

Memory Map Modify

Memory type IHDM

Start address |H'uuuuuuuu

Cancel
End address  |H'7EFFFFFF
State count |1 Help
Data bus size |32 S

Figure5.5 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 datais used to
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

[Databussizel Memory data bus width

For the SH-4 series, [Start address|, [End address], and [State count] cannot be modified.
Specify [Memory type] and [Data size].

In addition, for the SH-4 series, clicking the [Set state...] button opens the Set State dialog box,
and the number of wait statesto beinserted in areas 0 to 7 can be specified. The specified values
correspond to the valuesin the WCR1 and WCR2 control registers.

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without modifying the settings.
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5.6 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.

The Set State dialog 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:

Set State |
Inserted Idle Cycle: 15 -
Inserted Wait Cycle: 15 -

Help | Cancel |

Figure5.6 Set State Dialog Box (Normal Memory)

[Inserted Idle Cycle] Specifies the number of idle cyclesto be inserted when the access
type changes from read to write, or when the access area changes
(corresponds to the AnlW in WCRL1).

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

Set State i
Inserted [dle Cycle: 15 -
CAS Assertion Width: 16 -

Help i Cancel i

Figure5.7 Set State Dialog Box (DRAM)

[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 WCRL1).

[CAS Assertion Width] Specifiesthe CAS assertion period (corresponds to the AnW in
WCR2).

SDRAM:

Set State i

Inserted [dle Cycle: 15 -

CAS Latency Cycle: 1

] :]v
Help 1 Cancel i

Figure5.8 Set State Dialog Box (SDRAM)

[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 WCRL1).

[CAS Latency Cycle] Specifies the number of CAS latency cycles (corresponds to AnW in
WCR2).
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MPX:

Set State |

Inserted [dle Cycle: 15 -
First Head Cycle:
First Write Cycle:

Second After Cycle:

Help |

Cancel

iLLL

[Inserted Idle Cycle]

[First Read Cycle]*

[First Write Cycle]*

[Second After Cycle]*

Figure5.9 Set State Dialog Box (MPX)

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 WCRL1).

Specifies the number of cyclesto be inserted in the first cycle for the
read access.

Specifies the number of cyclesto be inserted in the first cycle for the
write access.

Specifies the number of cyclesto 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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5.7 Memory Map Dialog Box

Memory Map |
System Configuration Memory map

CPU:SH3E =] |oooo00DD FEFFFFFF ROM 321

Bit Size:32 FF000000 7FODDFFF RAM 321

Exec Mode:5STOP FF001000 DFFFFFFF EXT 321

| EODOOOODO FFFFFFFF IFO 321

£

wstem memory resource

00000000 00003FFF Read
00004000 00007 FFF Yrite
00008000 D000FFFF Read/VWrite

Modify Delete Reset Help Close

Figure5.10 Memory Map Dialog Box
This dialog box displays a memory map and information on the target CPU.

[System Configuration] Displays the target CPU, hit size, and execution mode of the
simulator/debugger.

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

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

[System memory resour ce] can be specified, modified, and deleted using the following buttons:

[Add] Specifies [System memory resour ce] items. Clicking this button opens the System
Memory Resour ce M odify dialog box, and [System memory resour ce] items can be
specified.

[Modify] Maodifies[System memory resour ce] items. Select an item to be modified in the list
box and click the M odify button. The System Memory Resour ce M odify dialog box
opens and [ System memory resour ce] items can be modified.

[Delete] Deletes [System memory resour ce] items. Select an item to be deleted in the list box
and click the Delete button.

Rev. 1.0, 10/98, page 85 of 164
RENESAS




Note that [M emory map] and [ System memory resour ce] can be reset to the default values using

the [Reset] button. Clicking the [Close] button closes this dialog box.

5.8 System Memory Resour ce M odify Dialog Box

System Memory Resource Modify

Start address |H'uuuuuuuu

End address |H'I]I]I]I]3FFF

Cancel

Access type
|7'F' Read  Write ¢ Read/\Write Help

Figure5.11 System Memory Resour ce Modify Dialog Box
This dialog box specifies or modifies memory resource settings.
[Start address]  Start address of the memory areato be allocated
[End address]  End address of the memory areato be allocated

[Accesstype]  Accesstype
Read: Read only
Write: Write only
Read/Write: Read and write

Clicking the [OK] button after specifying the above items stores the memory resource settings.

Clicking the [Cancel] button closes this dialog box without modifying the settings.
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5.9 Performance Analysis Dialog Box

Peitoimamse &l s

P rfonmean:
Ividirs Funetiom Cyede  Count % Histogram
0 sor 3571 1 S Ry
atd. | wmosie | veer | oean | pissble | peset [T oK

Figure5.12 Performance Analysis Dialog Box
This dialog box 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 of
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)

[Cycl€] Total number of execution cycles required for the function
[Count] Total number of callsfor the function
[%0] Ratio of execution cycle count required for the function to the execution cycle count

required for the whole program
[Histogram] Histogram display of the aboveratio

Functions to be evaluated can be added, modified, deleted, or reset using the following buttons.
Up to 255 functions can be specified.

[Add..]] Adds functions to be evaluated. Clicking this button opens the Per for mance Option
dialog box, and functions can be added.
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[Modify...] Madifiesfunction to be evaluated. Select a function to be modified in the list box and
click the [Modify] button. The Performance Option dialog box opens and the
function can be modified.

[Delete] Deletes function to be evaluated. Select afunction to be deleted in the list box and
click the [Delete] button.

[Del All]  Deletes al functions to be evaluated.

[Disable] Reversesthe stop/restart status of the performance analysis.
([Enable])

[Reset] Resets performance analysisinformation.

Clicking the [OK] button closes this dialog box.
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510 Performance Option Dialog Box

Performance Option

Function Name |SDI1

Help |

0K

Cancel |

Figure5.13 Performance Option Dialog Box

This dialog box specifies functions (including labels) to be evaluated. Evaluation results are
displayed in the Performance Analysis dialog box.

Note that when an overloaded function or a class name including a member function is specified,
the Select Function dialog box opens. In the dialog box, select a function. For details, refer to the
Hitachi Debugging Interface User's Manual.

Clicking the [OK] button stores the setting. Clicking the [Cancel] button closes this dialog box
without setting the function to be evaluated.
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511 TraceWindow

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

SH-1, SH-2, SH-2E, and SH-DSP Series:
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Figure5.14 Trace Window (for SH-1, SH-2, SH-2E, and SH-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)
[ADDR] 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 an instruction
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[INSTRUCTION]

>: Split

<: Stall due to conflict
Refer to the programming manual of each device for more information on
pipeline operation.

Instruction mnemonic and data access (displayed in the form of [ Transfer
destination <— Transfer data])

SH-3 and SH-3E Series:
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Figure5.15 Trace Window (for SH-3 and SH-3E Series)

This window displays the following trace information items:

[PTR]

[CYCLE]
[ADDR-BUS]
[DATA-BUS]
[CODE]

[No]
[INSTRUCTION]
[IF]

[DE]

Pointer in the trace buffer (O 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)

I nstruction mnemonic

Instruction number that was fetched

Instruction number that was decoded
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(EX]
[MA]
[SW]

[ACCESS DATA]

SH-4 Series:

Instruction number that was executed
Instruction number that accessed memory

Instruction number that wrote back data

Data access information (display format: destination <— accessed data)
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Figure5.16 Trace Window (for SH-4 Series)

This window displays the following trace information items:

[PTR]

[CYCLE]

[ADDRESS]
[codel]
[code?]

[EX-EAS]

Pointer in the trace buffer (The latest instruction is Q)

Total number of instruction execution cycles (cleared by pipeline reset). The
CPU internal clock cycles are counted as execution cycles. One execution

cycle isequivalent to three external cycles.
Program counter value
Fetched code 1

Fetched code 2

Instruction number that was executed (in the E stage), accessed memory
(inthe A stage), or wrote back data (in the S stage) in the EX pipeline
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[LSEAS] Instruction number that was executed, accessed memory, or wrote back
datain the LS pipeline

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

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

[INSTRUCTION] Instruction number assigned to the instruction to be executed, memory
address, instruction code, and mnemonic of that instruction.

[ACCESSDATA] Dataaccessinformation (display format: destination <- accessed data)

The buttons and pop-up menus, which will be displayed by clicking the view area with the right
mouse button, are the same regardless of the CPU type. The window has the following buttons and
pop-up menus.

[Find] Searches trace information. Clicking this button opens the Trace Sear ch dialog
box, and search conditions can be specified.

[Find Next]  Searchestrace information for the next occurrence of the item specified by [Find].
[Filter] Not supported by this simulator/debugger.

[Acquisition]  Specifies the conditions of trace information acquisition. Clicking this button
opensthe Trace Acquisition dialog box, and acquisition conditions can be
specified.

[Snapshot] Not supported by this simulator/debugger.

[Halt] Not supported by this simulator/debugger.
[Restart] Not supported by this simulator/debugger.
[Clear] Clears the contents in the trace buffer.
[Save] Saves trace information into afile.
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512  Trace Acquisition Dialog Box

Trace Acquisition |

~Trace starlfStop
" Disable
* Enable

~Instruction type
&+ Instruction Cancel
" Subroutine

~Trace buffer full handling————— Help

&~ Continue
" Break

Figure5.17 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]  Acquirestrace information for all instructions.
[Subrouting]l  Acquirestrace information for the subroutine instructions only.

[Trace buffer full handling]
[Continug] Continues acquiring trace information even if the trace information
acquisition buffer becomes full.
[Break] Stops execution when the trace information acquisition buffer becomes
full.

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without modifying the settings.
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5.13  Trace Search Dialog Box

Trace Search

—Item

i~ PTR
" Cycle
i~ Address

i* Ingtruction

Cancel

Help

Value |BRA

Figure5.18 Trace Search Dialog Box

This dialog box specifies the conditions for searching trace information. Specify a search itemin
[Item] and search for the specified contentsin [Valug].

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

[Cycl€] Total number of instruction execution cycles

[Address] Instruction address

[Instruction] Instruction mnemonic

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box

without modifying the settings.
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514  Control RegistersWindow

Thiswindow displays the following control register values. Thiswindow is provided only for the
SH-3, SH-3E, and SH-4 series.

SH-3 and SH-3E Series:

B Contral Registers !E

FTEH 10000000
FTEL  2000010F
1TB 10000000
TEA 20000000
MMUCE 00000723
EXPEYT 00000700
INTEVT 00000200
TRA 00000040
CCR 00000023

Figure5.19 Control Registers Window (for SH-3 and SH-3E Series)

[PTEH] Page table entry high register
[PTEL] Page table entry low register
[TTB] Trandation table base register
[TEA] TLB exception address register
[MMUCR] MMU control register
[EXPEVT] Exception event register
[INTEVT] Interrupt event register

[TRA] TRAPA exception register
[CCR] Cache control register
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SH-4 Series:

B Contral Registers !E

FTEH 00000000 *}
FTEL 00000000

TTB 00000000
TEA 00000000
MMUCE 00000000

EXPEYT 00000000
INTEVT 00000000

TRA, 00000000
CCR 00000000
GACROD 00000000
(ACR1 00000000 =

Figure5.20 Control RegistersWindow (for SH-4 Series)

In addition to the registers displayed for the SH-3 and SH-3E series, the following registers are

displayed for the SH-4 series.
[QACRO and QACR1]
[SARO to SAR3]

[DARO to DAR3]

[DMATCRO to DMATCRS3]

Queue address control registersO and 1
DMA source address registers0to 3

DMA destination address registers 0 to 3

DMA transfer count registers 0 to 3

[CHCRO to CHCR3] DMA channel control registers0to 3

[DMAOR]
[MCR]

[BCR1 and BCR?2]
[WCRL1 to WCR3]
[RTCSR]
[RTCNT]
[RTCOR]

[RFCR]

DMA operation register

Individual memory control register
Bus control registers 1 and 2

Wait state control registers1to 3
Refresh timer control/status register
Refresh timer counter

Refresh time constant counter

Refresh counter register
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The control register values can be directly modified in the window. Double-clicking a register
opens the corresponding dialog box. In this dialog box, the register value can be modified in bit or
field units.
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515 PTEH Dialog Box

PTEH ]|

YPN(Bit31-10):
|H'1 0000000

ASID[Bit7-0);
IH'I]I]

..............................................

Help 0K Cancel

Figure5.21 PTEH Dialog Box

This dialog box specifies the following values of the page table entry high register (PTEH). This
dialog box is provided only for the SH-3, SH-3E, and SH-4 series.

[VPN] Virtual page number in longword size.
[ASID] Address space ID.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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516 PTEL Dialog Box

This dialog box specifies the following values of the page table entry low register (PTEL). This
dialog box is provided only for the SH-3, SH-3E, and SH-4 series. The displayed contents depend
on the target CPU.

For SH-3 and SH-3E Series:

PTEL i
PPN[Bit30-10): r SZ Bit[Bit4) e
|H*20000000 & 1-Kbyte page !

" 4-Kbyte page
FIH Fiﬂld[BitE_E] .................................................. | ORIV TG AT IO DR R WV |
P¥ Mode User Mode W ¥ hit[Bit8)
* Read only No access ¥ C bit[Bit3)
" Readfwrite No access

" Read only Read only M D bit[Bit?)
" Readf¥rite Read/\Write W SH bit[Bit1)

Help 0K Cancel

Figure5.22 PTEL Dialog Box (for SH-3 and SH-3E Series)
[PPN] Physical page number in longword size.

[PRField] Specifies page protection status.
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  Enablesread and writein privileged or user
mode.

[Sz Bit] Page size hit.

[V bit] valid bit.
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[Chit] Cacheable hit.

[D hit] Dirty bit.
[SH bit] Sharing bit.
For SH-4 Series:
PTEL 1

PPN(Bit28-10):
]H'zuuuuuuu

~SZ Bit(Bit7.Bitg) Cancel
| & 1Kbyte page
" 4-Khvyte page
" 64-Kbyte page
" 1-Mhyte page

Help

¥ ¥ bit[Bit8)

C hit[Bi

PY¥ Mode User Mode

|  Read only No access ¥ D bit{Bit2)
" ReadfWrite No access ¥ SH bit[Bit1]
" Read only Read only M WT bit[Bit0]

Figure5.23 PTEL Dialog Box (for SH-4 Series)

In addition to the items set for the SH-3 and SH-3E series, the following item must be specified
for the SH-4 series.

[WT bit] Write-through bit. Specifies the writing mode for the cache.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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5.17 TTB Dialog Box

TTB =]

TTB:
|H'1 0000000

Help Cancel

Figure5.24 TTB Dialog Box

This dialog box specifies the value of the tranglation table base register (TTB) in longword size.
This dialog box is provided only for the SH-3, SH-3E, and SH-4 series.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.

518 TEA Dialog Box

TEA |

TEA:
|H'zuuuuuuu

..............................................

Help 0K Cancel

Figure5.25 TEA Dialog Box

This dialog box specifies the value of the TLB exception address register (TEA) in longword size.
This dialog box is provided only for the SH-3, SH-3E, and SH-4 series.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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519 MMUCR Dialog Box

This dialog box specifies the following values of the MMU control register (MMUCR). This
dialog box is provided only for the SH-3, SH-3E, and SH-4 series. The displayed contents depend
on the target CPU.

For SH-3 and SH-3E Series:

MHMUCR =]

RC Field[Bit5-4): ¥ SV bit[Bit8]
|2 |~ 1FbiBity)

¥ IX bit{Bitl)
¥ AT bit[Bit0]

Help Cancel

Figure5.26 MMUCR Dialog Box (for SH-3 and SH-3E Series)

The following items must be specified. Selecting each item turns the setting on.

[RC Field] Random counter.

[SV bit] Single virtual memory mode bit.

[TF bit] TLB flush bit. Selecting this box and clicking the [OK] button flushes TLB.
[1X bit] Index mode bit.

[AT bit] Address trandation bit. Specifies whether or not to enable the MMU.
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For SH-4 Series:

MMUCR i

LBUI Field[Bit31-26]:

|H*00000000 W SV bit[Bit8)

URB Field[Bit23-18): M Tl bit(Bit2)
|H'00000000 ¥ SQMD bit[Bit9)]

B L T e
- - T

Figure5.27 MMUCR Dialog Box (for SH-4 Series)
The following items must be specified. Selecting each item turns the setting on.
[LRUI Field] Number indicating the ITLB entry to be replaced when an ITLB miss occurs.
[URB Field] Boundary value of the UTLB entry to be replaced.

[URC Field] Random counter value, which indicates the UTLB entry to be replaced by
the LDTLB instruction.

[SV bit] Single virtual memory mode hit.

[TI bit] TLB invalidating bit. Selecting this box and clicking the [OK] button
flushesUTLB and ITLB.

[SQMD bit] Store queue mode hit. Specifies the access right to the store queue.
[AT bit] Address trandation bit. Specifies whether or not to enable the MMU.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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520 EXPEVT Dialog Box

EXPEVT |

Exception Code[Bitl11-0):
[H'100

Help Cancel

Figure5.28 EXPEVT Dialog Box

This dialog box specifies the value of the exception event register (EXPEVT). Thisdialog box is
provided only for the SH-3, SH-3E, and SH-4 series.

[Exception Code] specifies an exception code. (H' 0 to H' FFF)

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.

521 INTEVT Dialog Box

INTEVT =]

Exception Code[Bitl11-0):
|H'200

Help (8] 4 Cancel

Figure5.29 INTEVT Dialog Box

This dialog box specifies the value of the interrupt event register (INTEVT). Thisdialog box is
provided only for the SH-3, SH-3E, and SH-4 series.

[Exception Code] specifies an exception code. (H' 0 to H' FFF)

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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522 TRA Dialog Box

TRA =]

Immediate Data|Bit9-2]:
[H'10

Help (8] 4 Cancel

Figure5.30 TRA Dialog Box

This dialog box specifies the value of the TRAPA exception register (TRA). Thisdialog box is
provided only for the SH-3, SH-3E, and SH-4 series.

[Immediate Data] specifies an immediate value (H’0 to H' FF). The specified value is multiplied
by four, and the result is set in the TRA register.

Clicking the [OK] button stores the modified valuesin the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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522 CCR Dialog Box

This dialog box specifies the following values of the cache control register (CCR). This dialog box
is provided only for the SH-3, SH-3E, and SH-4 series. The displayed contents depend on the
target CPU.

For SH-3 and SH-3E Series:

CCR |

M RA bit[Bit5)

W CE bit[Bit3)

Cancel

M WT bit[Bit1)

M CE bit{Bit0] Help

Figure5.31 CCR Dialog Box (for SH-3 and SH-3E Series)

The following items must be specified. Selecting each item turns the setting on.

[RA bit] RAM bit. Specifies the cache operating mode.

[CF hit] Cache flush bit. Selecting this box and clicking the [OK] button flushes the
V, U, and LRU bits of all entriesin the cache.

[WT bit] Write-through hit. Specifies the cache operating mode in the PO, U0, and P3
areas.

[CE bit] Cache enable bit.
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For SH-4 Series:

CCR =]
M 11X bit[Bit15) ¥ OIX bit[Bit?) ¥ ORA bit[Bit5)
M ICI bit[Bit11) W 0CI bit{Bit3) ¥ CB bit(Bit2)
M ICE bit(Bit8) ¥ OCE bit(Bit0) W WT bit(Bit1)
e e ; -

Figure5.32 CCR Dialog Box (for SH-4 Series)

The following items must be specified. Selecting each box turns the setting on.

[11X bit]

[1CI bit]

[ICE bit]
[OIX bif]

[OC! bit]

[OCE bit]
[ORA bit]
[CB bit]

[WT bit]

IC index enable bit.

IC disable bit. Selecting this box and clicking the [OK] button flushesthe V bits of all
entriesin theIC.

IC enable bit. Specifies whether or not to use the IC.
OC index enable bit.

OC disable hit. Selecting this box and clicking the [OK] button clears the V and the U
bits of al entriesin the OC to zero.

OC enable hit. Specifies whether or not to use the OC.
OC RAM hit.
Copy-back bit. Specifies the cache writing mode in the P1 area.

Write-through bit. Specifies the cache writing modein the PO, UO, and P3 areas.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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524 QACRO0and QACR1 Dialog Boxes

QACRO |

Area[Bit4-2]:
|H'uuuuuuuu

Help Cancel

Figure5.33 QACRO Dialog Box

These dialog boxes specify the values of the queue address control registers 0 and 1 (QACRO and
QACRL). The QACRL dialog box has the same functions as the QACRO dialog box shown in
figure 5.33. These dialog boxes are provided only for the SH-4 series.

In these dialog boxes, specify the areas where the store queues (0 and 1) are mapped when the
MMU is disabled.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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525 SAROto SAR3 Dialog Boxes

SARD =]

SAROD:
|H'uuuuuuuu

Help (8] 4 Cancel

Figure5.34 SARO0 Dialog Box

These dialog boxes specify the values of the DMA source address registers 0 to 3 (SARO to
SAR3). The SAR1 to SAR3 dialog boxes have the same functions as the SARO dialog box shown
in figure 5.34. These dialog boxes are provided only for the SH-4 series.

In these dialog boxes, specify the DMA transfer source addresses corresponding to channels 0
to 3.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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526 DAROto DAR3Dialog Boxes

DARD =]

DARD:
|H'uuuuuuuu

Help Cancel

Figure5.35 DARO Dialog Box

These dialog boxes specify the values of the DMA destination address registers 0 to 3 (DARO to
DARS3). The DARL to DAR3 dialog boxes have the same functions as the DARO dialog box
shown in figure 5.35. These dialog boxes are provided only for the SH-4 series.

In these dialog boxes, specify the DMA transfer destination addresses corresponding to channels 0
to 3.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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527 DMATCROto DMATCRS Dialog Boxes

DMATCRO E|

Transfer Count[Bit23-0]:
|H'uuuuuuuu

Help (8] 4 Cancel

Figure5.36 DMATCRO Dialog Box

These dialog boxes specify the values of the DMA transfer count registers 0 to 3 (DMATCRO to
DMATCR3). The DMATCR1 to DMATCR3 dialog boxes have the same functions as the
DMATCRO dialog box shown in figure 5.36. These dialog boxes are provided only for the SH-4
series.

In these dialog boxes, specify the transfer count corresponding to channels 0 to 3.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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528 CHCROto CHCR3 Dialog Boxes

CHCRO i
S55A Field(Bit31-29): ™ STC bit[Bit28) SM Field[Bit13-12):
iSetting prohibited for PCMCIA access :j iAddress incremented :j
D3SA Field[Bit27-25]: ™ DTC bit[Bit24) DM Field[Bit15-14]:
;Setting prohibited for PCMCIA access _:i ihddress incremented __'__i

RS Field[Bit11-8]:
;Extt:rnal request, dual address mode :_j

5 : ¥ DS bit[Bit19] ¥ TM bit[Bit7]
" Quadword size[64 bits]

" Byte size[B bits) M RL bit[Bit18] ¥ IE bit[Bit2)
& Word size[16 bits]

" Longword size[32 hits)
" 32-byte block transfer M AL bit(Bit16) ¥ DE bit[Bit0)

Help i Cancel i

¥ AM bit[Bitl7) V TE bit[Bit1)

Figure5.37 CHCRO Dialog Box

These dialog boxes specify the values of the DMA channel control registers 0 to 3 (CHCRO to
CHCR3). The CHCR1 to CHCRS3 diaog boxes have the same functions as the CHCRO dialog box
shown in figure 5.37. These dialog boxes are provided only for the SH-4 series.

In these dialog boxes, specify the following values. Selecting each box turns the setting on.
[SSA Field] Specifies attributes for the source address space.

[STC bit] Specifieswait control for the source address space.

[DSA Field] Specifies attributes for the destination address space.

[DTC hit] Specifieswait control for the destination address space.

[SM Field] Source address mode. Specifies whether the DMA transfer source address
isincremented or decremented.
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[DM Field] Destination address mode. Specifies whether the DMA transfer destination
addressisincremented or decremented.

[RSField] Resource select. Specifies the transfer request source.

[TSField] Transmit size. Specifiesthe transfer data size.

[DS bit] DREQ select bit.

[RL bit] Request check level bit.

[AM bit] Acknowledge mode bit.

[AL hit] Acknowledge level bit.

[TM hit] Transmit mode bit. Specifies the bus mode for transfer.

[IE bit] Interrupt enable bit.

[TE bit] Transfer end bit. This bit is set when transfer has been completed for the count

specified in the DMATCR.
[DE hbit] DMAC enable bit. This bit is enabled when the user program execution starts.

This simulator/debugger does not support PCMCIA. For the [RS Field] setting, only the automatic
reguest and the external area can be selected.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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529 DMAOR Dialog Box

DMADR

&+ CHO>CH1>CHZ2>CH3
" CHD>CH2>CH3>CH1
" CH2>CHO>CH1>CH3
" Bound robin mode

PR Field[Bit9-8) —

]|

 DDT bit[Bit15)
I AE bit[Bit2)

¥ NMIF bit[Bit1)
¥ DME bit[Bit0]

..................

Help

OK Cancel

Figure’5.38 DMAOR Dialog Box

This dialog box specifies the values of the DMA operation register (DMAOR). Thisdialog box is

provided only for the SH-4 series.

In this dialog box, specify the following values.

Selecting each box turns the setting on.

[PRField] Priority mode. Specifies the priority of the channels when transfer is requested

to two or more channels at the same time.
[DDT bit]* On-demand data transfer bit.
[AE hit] Address error flag.

[NMIFbit]*  NMI flag.

[DME bit] DMAC master enable bit. Enables whole DMAC operations. This bit becomes
valid when the user program execution starts.

The simulator/debugger does not support the functions marked with *.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button

closes the dialog box without storing the modifi

ed values.
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530 MCR Dialog Box

MCR
TRC Field[Bit29-27]. TBMWL Field[Bit15-13]:
o 5 [ -]
TPC Field[Bit21-19]: TRAS Field[Bit12-10]:
o G 3]
RCD Field[Bit17-16]: SZ Field[Bit8-7]:

|2 =] [64bit
AMX Field[Bit5-3]:
iﬂ—hit column address product

|

=

~ RASD bit[Bit31) ~ RESH bit[Bit2)
¥ MRSET bit[Bit30) ¥ RMODE bit[Bit1]
¥ TCAS bit[Bit23) ~ EDOMODE Bit(Bit0)

~ BE Bit[Bit9)

Help (0] 4 Cancel

]|

This dialog box specifies the values of the individual memory control register (MCR). Thisdialog

Figure5.39 MCR Dialog Box

box is provided only for the SH-4 series.

In this dialog box, specify the following values. Selecting each box turns the setting on.

[TRC Field]
[TPC Field]
[RCD Field]
[TRWL Field]

[TRASField]

Specifiesthe RAS precharge period after refresh.
RAS precharge period.

RAS-CAS delay.

Write precharge delay.

RAS assertion period for CAS-before-RAS refresh.
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[Sz Field] Memory data size.

[AMX Field] Address multiplexing.

[RASD bit] RAS down mode bit.
[MRSET] Mode register set.
[TCAS bit] CAS negation period.
[BE Bit] Burst enable bit.
[RFSH hit] Refresh contral bit.

[RMODE hit] Refresh mode bit.
[EDOMODE bit] EDO mode hit.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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531 BCR1Dialog Box

BCR1 E|
ENDIAN Bit[Bit31]: ADBST Field[Bit1 3-11]:
iBig endian :_j iNurmaI memory j
MASTER Bit[Bit30]: AGBBST Field[Bit1 0-8):
iMaster :_j iNurmaI memory ::j
AODMPX[Bit29]: ABBST Field[Bit7-5):
iMF‘X :j il\lurmal Mmemory j

DRAMTP Field[Bit4-2):
ihrea 2 and 3 are DRAM

||

M IPUP bit(Bit25) ~ PSHR bit[Bit18]

¥ OPUP bit[Bit24) ¥ MEMMPX bit[Bit17)

¥ AIMBC bit(Bit21) W HIZMEM bit(Bit15) Cancel
¥ A4MBC bit{Bit20] ¥ HIZCNT bit[Bit14)

~ BREQEN bit[Bit19)  ~ AS6PCM bit[BitD) Help

Figure5.40 BCR1 Dialog Box

This dialog box specifies the values of the bus control register 1 (BCR1). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values. Selecting each box turns the setting on.
[ENDIAN Bit]  Endian flag.

[MASTER Bit] Master/slaveflag.

[AOMPX] Memory type of area 0.

[AOBST Field] Burst ROM control in area 0. When using the burst ROM, specify the burst
count together.

[ASBST Field] Burst ROM control in area 5. When using the burst ROM, specify the burst

count together.
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[A6BST Field] Burst ROM control in area 6. When using the burst ROM, specify the burst
count together.

[DRAMTP Field] Memory type for areas 2 and 3.

[IPUP bit]* Pull-up resistor state for control input pins.
[OPUP hit]* Pull-up resistor state for control output pins.
[A1IMBC hit] SRAM byte control mode for area 1.
[A4MBC bhit] SRAM byte control mode for area 4.
[BREQEN bit]* BREQ enable bit.

[PSHR bit]* Partial sharing mode bit.

[MEMMPX bit] MPX bus bit for areas 1 to 6.

[HIZMEM bit]* High-impedance control hit.

[HIZCNT bit]*  High-impedance control bit.

[A56PCM bit] Bustypefor areas’5 and 6.

The simulator/debugger does not support the functions marked with *, and does not support
PCMCIA.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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5.32

BCR2 Dialog Box

BCR2

~ABSZ Field(Bit13-12)

" B4 bits
" B bits

" 16 bits
+ 32 bits

-ARSZ Field[Bit 11-10) ————

" B4 bits
" 8 bits

" 16 bits

~AASZ Field[Bit9-8)

" 64 bits
" § bits

" 16 bits
&+ 32 bits

+ 32 bits

—A257 Field[Bit 5-4] ———— |
™ b4 bits = 16 bits
i 8 hits i+ 32 bits

" 64 bits
" 8 bits

" 16 bits
+ 32 bits

. " G4bits T 16 bits
8 bits f+ 32 hits

[~ PORTEN Bit[Bit 0)

= B4 bits i~ 16 bits
i~ 8 hits + 32 bits
Help

Cancel

~A18Z Field(Bit3-2) —

This dialog box specifies the values of the bus control register 2 (BCR2). Thisdialog box is

Figure5.41 BCR2 Dialog Box

provided only for the SH-4 series.

In this dialog box, specify the following values:
[AOSZ Field] to [AGSZ Field]

[PORTEN Bit]

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button

Bus width of the corresponding area (0 to 6).

Port function enable bit. When this box is selected, the pins are
used as ports.

closes the dialog box without storing the modified values.
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533 WCR1 Dialog Box

WCR1 |

DMAIW FieldBit3o-28;: [0 -] T
ABIW Field(Bit26-24); o
ABIW Field(Bit22-20); o
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ADIW Field(Bit2-0): o

Figure5.42 WCR1 Dialog Box

This dialog box specifies the values of the wait control register 1 (WCRZ1). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:

[DMAIW Field]* Idle cycle count specification for the DMAIW-DACK devices.
[AOIW Field] to [A6IW Field] Idle cycle count specification for areas 0 to 6.

The simulator/debugger does not support the function marked with *.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.

Rev. 1.0, 10/98, page 121 of 164
RENESAS




5.34

WCR2 Dialog Box

WCR2

ABYY Field[Bit31-29]:

AGBB Field[Bit28-26]).

Cancel

ALY Field[Bit25-23]: 15 T

ALB Field[Bit22-20):

A4V Field[Bit1 9-17): 15 ~
A3W Field(Bit15-13); 15 ~|  Mormal
A2V Field[Bit11-9); 15 ~|  MNormal
A1W Field([Bit8-6]: 15 -
ADW Field([Bit5-3): 15 ~

—

ADB Field[Bit2-0]:

2 il

Figure5.43 WCR2 Dialog Box

This dialog box specifies the values of the wait control register 2 (WCR?2). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:

[AOW Field] to [A6W Field]

[A6B Field]*
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[A5B Field]* Burst pitch count for the burst transfer in area 5.
[AOB Field]* Burst pitch count for the burst transfer in area 0.
This simulator/debugger does not support the functions marked with *.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.

Rev. 1.0, 10/98, page 123 of 164
RENESAS



535 WCRS3Dialog Box
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Figure5.44 WCR3 Dialog Box

This dialog box specifies the values of the wait control register 3 (WCRS3). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:
[AOH Field] to [AGH Field] Data hold time for the corresponding area (0 to 6).

[AOSO hit] to [ABSO bit] Setup time of the write strobe signal for the corresponding area (O
t0 6).

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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536 RTCSR Dialog Box

RTCSH |
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Figure5.45 RTCSR Dialog Box

This dialog box specifies the values of the refresh timer control/status register (RTCSR). This
dialog box is provided only for the SH-4 series.

In this dialog box, specify the following values. Selecting each box turns the setting on.
[CMF hit] Compare match flag.

[CMIE bit]* Compare match interrupt enable bit.

[OVF hit]* Refresh count overflow flag.

[OVIE bit]* Refresh count overflow interrupt enable bit.

[LMTS bit] Refresh count overflow limit select bit.

[CKS Field] Clock select bit.

The simulator/debugger does not support the functions marked with *.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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537 RTCNT Dialog Box

RTCNT =]

RTCNT(Bit7-0):
|H'FF

Help Cancel

Figure5.46 RTCNT Dialog Box

This dialog box specifies the values of the refresh timer counter (RTCNT). Thisdialog box is
provided only for the SH-4 series.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.

538 RTCOR Dialog Box

RTCOR |

RTCOR(Bit7-0):
|H'FF

..............................................

Help 0K Cancel

Figure5.47 RTCOR Dialog Box

This dialog box specifies the values of the refresh time constant register (RTCOR). This dialog
box is provided only for the SH-4 series.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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539 RFCR Dialog Box

RFCR

RFCR(Bit3-0):

|H'3FF

Help

Cancel

Figure5.48 RFCR Dialog Box

This dialog box specifies the values of the refresh count register (RFCR). Thisdialog box is

provided only for the SH-4 series.

Clicking the [OK] button stores the modified values in the memory. Clicking the [Cancel] button

closes the dialog box without storing the modified values.
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5.40

TLB Dialog Box

Entry Wayll Wayl Wyl Wayl
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0z |00ODODOKISONOE0S |DO0ODO0O/ODO0000 |BOADADA0IDODODND |000D0R0LII000000
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0D |000BOBOKIS0SNGNG |DO0ODON/BOGOG000 |ANADAAOIOBONND |0B0BIBINI000000
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Modity | Emd Flush Help | | ok Cancel |

Figure5.49 TLB Dialog Box

This dialog box displaysthe TLB contents. This dialog box is provided only for the SH-3 and SH-

3E series.

The following items are displayed.

[Entry]

[WayQ]-[Way3]

Entry number inthe TLB (H’'00 to H' 1F)

Address array and data array in each way

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

[Modify]

[Find]

[Flush]

Modifiesthe TLB contents. After selecting the entry to be modified in the list
box, click the button. The TL B Modify dialog box will open and the TLB
contents can be modified.

Searches the TLB contents. Clicking the button will open the TLB 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. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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541 TLB Modify Dialog Box
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Help Cancel

Figure5.50 TLB Modify Dialog Box

This dialog box specifiesthe TLB contents of the displayed entry and way. Thisdialog box is
provided only for the SH-3 and SH-3E series.

The following items can be specified.

[Virtual Address]  Virtual addressin longword size. Bits 16 to 12 are set to O regardless of the
input value. Bits 31to 17, 11, and 10 are used as the virtual address.

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

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

[Valid] Specifies whether or not the entry is valid. Checking this box makes the entry
valid.
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[Cacheable] Enables or disables caching. Checking this box enables caching of the page.

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

[Share status] Specifies whether or not to share the page with multiple processes. Checking
this box specifies that the page is shared.

[Page Size] Specifies the page size.
The page protection status can be selected by [Protection].

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 contentsin the TL B dialog box. Clicking the
[Cancel] button closes the dialog box without displaying the modified contentsin the TL B dialog
box.
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542 TLB Find Dialog Box
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Figure5.51 TLB Find Dialog Box

This dialog box searchesthe TLB contents. This dialog box is provided only for the SH-3 and SH-
3E 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 the [Find] 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 click the [M odify]
button. The TLB Modify dialog box will open and the TLB contents can be modified.

Thisdialog box is closed by clicking the [Closeg] button.
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543 Open TLB Dialog Box
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Cancel

" Unified TLB

Help

Figure5.52 Open TLB Dialog Box

This dialog box selectsthe 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]  Selectstheinstruction TLB (ITLB).
[Unified TLB] Selects the unified TLB (UTLB).

Clicking the [OK] button displays the selected TLB dialog box. Clicking the [Cancel] button
closes the Open TLB dialog box.
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544  Instruction TLB Dialog Box
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Figure5.53 Instruction TLB Dialog Box
This dialog box displaysthe ITLB contents. Thisdialog box is provided only for the SH-4 series.
The following items are displayed.
[Entry] Entry number in the ITLB (H'00 to H'03)
[Addressarray] Addressarray of the ITLB
[Data arrayl] Dataarray 1 of the ITLB
The ITLB contents can be modified, flushed, and searched using the following buttons.

[Modify] Modifiesthe ITLB contents. After selecting the entry to be modified in thelist box,
click the button. The Instruction TLB Modify dialog box will open and the ITLB
contents can be modified.

[Flush] Flushesall ITLB contents. Clicking the button clearsthe 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 open the Instruction TLB Find
dialog box and the search condition can be specified.

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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545 Instruction TLB Modify Dialog Box
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Figure5.54 Instruction TLB Modify Dialog Box

This dialog box modifies the ITLB contents of the displayed entry. This dialog box is provided
only for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by the Instruction TLB dialog box.

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

[Virtual Address| Virtual addressin longword size. Bits 31 to 10 are valid.

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

[Page Size€] Specifies the page size.
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[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.
[Vaid] Specifies whether or not the entry isvalid. Selecting this box makes the
entry valid.
[Cacheable] Enables or disables caching. Selecting this box enables caching of the
page.
[Share status] Specifies whether or not to share the page with multiple processes.

Selecting this box specifies that the page is shared.

Clicking the [OK] button displays the modified contentsin the Instruction TLB dialog box.
Clicking the [Cancel] button closes the dialog box without displaying the modified contentsin the
Instruction TLB dialog box.
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546 Instruction TLB Find Dialog Box
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Figure5.55 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.
[Addresstype]  Specifies whether the address to be searched for is virtual or physical.

After specifying the search condition, clicking the [Find] button starts search. The search results
are displayed in thelist box at the bottom of the dialog box, in the order of ITLB entry, address
array, and dataarray 1.

To modify the displayed ITLB contents, select the ITLB entry in the list box, and click the
[Modify] button. The Instruction TLB Modify dialog box will open and the ITLB contents can be
modified.

Clicking the [Closg] button closes this dialog box.
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5.47 Unified TLB Dialog Box

Unified TLB E|

Entry Address array Data arrayl

EdAAdArE
:'"-.{,: gy

00 00000000 04000000 gl e 4
01 01000100 05000000

02 02000000 OG000O00O0 Flush

03 03000000 07000000 T
04 04000000 04000000
05 0s000000 05000000
06 0000000  OGO0O0O00O0
o7 07000000 07000000
0a 04000000 O0O000OOOOD

09 05000000 000D0DDOD
04 06000000 DODODDOD Lancel
0B 07000000 000D0DDOD
0C  0000D00DD DODODDOD Help

oD 0ooooooo 00000000
OE 00000000 OOOOOOOO0
OF 00ooooooo 00000000 hd

Figure5.56 Unified TLB Dialog Box
This dialog box displaysthe 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)
[Addressarray]  Addressarray in each way of the UTLB
[Data arrayl] Dataarray 1 in each way of the UTLB
The UTLB contents can be modified, flushed, and searched using the following buttons.

[Modify] Modifiesthe UTLB contents. After selecting the entry to be modified in the list box,
click the button. The Unified TLB Modify dialog box will open and the UTLB
contents can be modified.

[Flush] Flushesall UTLB contents. Clicking the button clearsthe V bits of al 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 open the Unified TLB Find
dialog box and the search condition can be specified.

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.

Rev. 1.0, 10/98, page 138 of 164
RENESAS



548 Unified TLB Modify Dialog Box
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Figure5.57 Unified TLB Modify Dialog Box

This dialog box modifies the UTLB contents of the displayed entry. This dialog box is provided
only for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by the Unified TLB dialog box.

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

[Virtual Address] Virtual addressin longword size. Bits 31 to 10 are valid.

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

[Page Size] Specifies the page size.
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[Protection] Specifies the page protection status.
PV Mode User Mode
Read only Noaccess Enablesread in privileged mode.
Read only Read only  Enablesread in privileged or user mode.
Read/write  Noaccess Enablesread and write in privileged mode.
Read/write  Read/write  Enablesread and write in privileged or user

mode.
[Vaid] Specifies whether or not the entry isvalid. Selecting this box makes the
entry valid.
[Cacheabl€] Enables or disables caching. Selecting this box enables caching of the
page.
[Dirty] Specifies whether or not the page has been written to. Selecting this box

makes the simul ator/debugger assume that the page has been written to.

[Share status] Specifies whether or not to share the page with multiple processes.
Selecting this box specifies that the page is shared.

[Write through] Write-through bit. Specifies the cache writing mode.

Clicking the [OK] button displays the modified contents in the Unified TLB dialog box. Clicking
the [Cancel] button closes the dialog box without displaying the modified contents in the Unified
TLB dialog box.
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549 Unified TLB Find Dialog Box
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Figure5.58 Unified TLB Find Dialog Box
This dialog box searches the UTLB 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.
[Addresstype]  Specifies whether the address to be searched for is virtual or physical.

After specifying the search condition, clicking the [Find] 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 dataarray 1.

To modify the displayed UTLB contents, select the UTLB entry in the list box, and click the
[Modify] button. The Unified TLB Modify dialog box will open and the UTLB contents can be
modified.

Clicking the [Closg] button closes this dialog box.
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550 CacheDialog Box
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Figure5.59 Cache Dialog Box

This dialog box displays the cache contents in ways 0 to 3. Thisdialog box is provided only for
the SH-3 and SH-3E series.

The following items are displayed.

[Ent] Entry number in the cache (H'00 to H'7F).

[U] Update bit. When this bit is 1, the entry has been written to.

V] Validity bit. When thisbit is 1, the entry isvalid.

[LRU] 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 adr] Tag address.

[LWO] to[LW3] Longword data O to 3 stored in cache entries.

The cache contents can be modified and flushed using the following buttons.
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[Modify] Modifies the cache contents. After selecting the entry to be modified in the list box,
click the button. The Cache Modify dialog box will open and the cache contents can
be modified.

[Flush] Flushes all cache contents. Clicking the button clearsthe V, U, and LRU bits of all
entries to zero, and invalidates all cache entries.

Selecting the [I nternal RAM] enables a half of the cache to be used asthe internal RAM.

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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551 Cache Modify Dialog Box
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Figure5.60 Cache Modify Dialog Box

This dialog box modifies the cache contents of the displayed way and entry. Thisdialog box is
provided only for the SH-3 and SH-3E series.

The following items can be specified.

[Entry] Entry number selected by the Cache dialog box.

[Way] Way number selected by the Cache dialog box.

[Tag Address] Tag address. A physical address (longword) must be specified. Bits 31 to
10 arevalid.

[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 waysare d

so modified to the specified value.

[Valid] Specifies whether or not the entry isvalid. 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.
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[Long Word(] to
[Long Word3] Longword data 0 to 3 to be set to cache entries.

Clicking the [OK] button displays the modified contents in the Cache dialog box. Clicking the
[Cancel] button closes the dialog box without displaying the modified contents in the Cache
dialog box.
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Figure5.61 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. Clicking the [Cancel] button
closes the Open Cache dialog box.
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5,53 Instruction Cache Dialog Box
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Figure5.62 Instruction Cache Dialog Box

This dialog box displays the contents of the IC. Thisdialog box is provided only for the SH-4
series.

The following items are displayed.

[Ent] Entry number in the IC (H'00 to H'FF).
V] Validity bit. When thisbit is 1, the entry isvalid.
[Tag adr] Tag address.

[LWO] to[LW7] Longword data0 to 7 stored in I1C 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. The Instruction 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 entriesto zero,
and invalidates all IC entries.

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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Figure5.63 Instruction Cache Modify Dialog Box

This dialog box modifies the I C contents of the displayed entry. This dialog box is provided only
for the SH-4 series.

The following items can be displayed or specified.

[Entry] Displays the entry number selected by the Instruction Cache dialog box.

[Tag Address] Tag address. A physical address (longword) must be specified. Bits 31 to
10 arevalid.

[Valid] Indicates whether or not the entry isvalid. Selecting this box makes the

entry valid.

[Long Word0Q] to

[Long Word7] Longword data 0 to 7 to be set to IC entries.

Clicking the [OK] button displays the modified contentsin the Instruction Cache dialog box.
Clicking the [Cancel] button closes the dialog box without displaying the modified contentsin the
Instruction Cache dialog box.
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Figure5.64 Operand Cache Dialog Box

This dialog box displays the contents of the OC. Thisdialog is provided only for the SH-4 series.
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] Vdidity bit. When thisbit is 1, the entry isvalid.

[Tag adr] Tag address.

[LWO] to[LWT7] 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. The Operand Cache Modify dialog box will open and the OC
contents can be modified.

[Flush] Flushes all OC entries. Clicking the button clearsthe U and V hits of all entriesto
zero, and invalidates all OC entries.

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]

button closes the dialog box without storing the modified contents.
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Figure5.65 Operand Cache Modify Dialog Box

This dialog box modifies the OC contents of the displayed entry. This dialog box is provided only
for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by the Operand Cache dialog box.

[Tag Address] Tag address. A physical address (longword) must be specified. Bits 31 to
10 arevalid.

[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.

[Vaid] Indicates whether or not the entry isvalid. Selecting this box makes the

entry valid.

[Long Word(] to

[Long Word7] Longword data 0 to 7 to be set to OC entries.

Clicking the [OK] button displays the modified contents in the Operand Cache dialog box.
Clicking the [Cancel] button closes the dialog box without displaying the modified contentsin the
Operand Cache dialog box.
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Figure5.66 Simulated 1/0 Window
Thiswindow isfor standard I/O and file I/O system calls from the user program.

For the 1/O processing, refer to section 2.11, Standard 1/O and File I/O Processing.
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Figure5.67 Stack Trace Window
This window displays the function call history except the functions called after an interrupt.

Selecting a displayed function and clicking the [Go To] button, or double-clicking a displayed
function displays the corresponding source program in the Program window.
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Section 6 Simulator/Debugger Commands

This section describes the commands that can be used only in the simulator/debugger. For other
commands, refer to the Hitachi Debugging Interface User's Manual.

Table 6.1 lists the simulator/debugger commands.

Table6.1 Simulator/Debugger Commands

Abbrevi-
Command Name ation Function
BREAKPOINT BP Sets a breakpoint at an instruction address
BREAK_ACCESS BA Specifies a memory range access as a break condition
BREAK_CLEAR BC Deletes breakpoints
BREAK_DATA BD Specifies a memory data value as a break condition
BREAK_DISPLAY BI Displays a list of breakpoints
BREAK_ENABLE BE Enables or disables a breakpoint
BREAK_REGISTER BR Specifies a register data as a break condition
BREAK_SEQUENCE BS Sets sequential breakpoints
MAP_SET MS Allocates a memory area
TRACE_ACQUISITION TA Enables or disables trace information acquisition
ANALYSIS_RANGE AR Specifies or displays functions for performance analysis

Details of each command are provided in the format shown in figure 6.1.

6.1 BREAKPOINT [BP] Setsabreakpoint at an instruction address
@ (@) ®)

Syntax: 4)
Parameters. (5)

Examples: (6)

Figure6.1 Command Description For mat

(1) Command name
(2) Abbreviated command name
(3) Command function

(4) Command input syntax
A: Indicates one or more spaces or tabs
[A]: Indicatesthat A can be omitted.

(5) Command parameters
(6) Command usage examples
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6.1 BREAKPOINT [BP] Sets a breakpoint at an instruction address

Syntax: BREAKPOINTAaddress Acount]
Parameters: address The address of a breakpoint
count The number of times the instruction at the specified addressis

to be fetched. The default is 1.

Examples: BREAKPOINT 0 2 A break occurs when an attempt is made to
execute the instruction at address O for the
second time.

BP CO A break occurs when an attempt is made to

execute the instruction at address CO.

6.2 BREAK_ACCESS[BA] Specifies a memory range access
asabreak condition

Syntax: BREAK _ ACCESSAstart address|Aend address] [Aaccess type]

Parameters: start address  The start address of the break memory range, to which access
stops program execution.

end address  The end address of the break memory range, to which access
stops program execution. If omitted, the end address is assumed
to be the same as the start address.

accesstype  Accesstype
R: A break occurs when the range is read.
W: A break occurs when the range is written to.
RW: A break occurs when the rangeis read or written to.
The default is RW(read or written to).

Examples: BREAK_ACCESSO01000W A break occurs when the range from address 0
to address 1000 is written to.

BA FFFF A break occurs when address FFFF is
accessed.
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6.3 BREAK_CLEAR [BC] Deletes breakpoints
Syntax: BREAK_CLEAR [Aindex]

Parameters: index Index of the breakpoint to be canceled. If the index is omitted,
all breakpoints are deleted.

Examples: BREAK_CLEARDO The first breakpoint is deleted.
BC All breakpoints are canceled.
6.4 BREAK_DATA [BD] Specifiesa memory data value
asa break condition
Syntax: BREAK_DATAAaddressAdata [Asize] [Aoption]
Parameters: address The address where the break condition is checked.
data Access data
size Size
B: Byte
W: Word
L: Longword
S. Single-precision floating-point data
D: Double-precision floating-point data

The default isL (longword)

option Match or mismatch of data
EQ: A break occurs when the data matches the specified
value.
NE: A break occurs when the data does not match the
specified value.
The default is EQ (match).

Examples: BREAK _DATA 0100L EQ A break occurs when 100 is written to memory
address 0 in longword.

BD CO FF B NE A break occurs when avalue other than FF is
written to memory address CO in byte.

BD 4000 1000 A break occurs when 1000 is written to
memory address 4000 in longword.
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6.5 BREAK_DISPLAY [BI]  Displaysalist of breakpoints
Syntax: BREAK_DISPLAY

Examples: BREAK_DISPLAY A list of breakpointsis displayed.

6.6 BREAK_ENABLE [BE]  Enablesor disablesa breakpoint

Syntax: BREAK_ENABLE Aenable/disable flag [Aindex]
Parameters: enable/disable flag Enabling or disabling of a breakpoint.
E: Enable
D: Disable
index Index of abreakpoint. If the index is omitted, all breakpoints
are enabled or disabled.
Examples: BREAK_ENABLE D 0 The first breakpoint is disabled.
BE E All breakpoints are enabled.

Rev. 1.0, 10/98, page 156 of 164
RENESAS



6.7 BREAK_REGISTER [BR] Specifiesaregister data

Syntax:

Parameters:

Examples:

asa break condition
BREAK _REGISTER Aregister name [AdataAsize] [Aaccess type]
register name Register name

data Datafor abreak condition
If no datais specified, a break occurs when any value iswritten to
the specified register.

size Accesssize
B: Byte
W: Word
L: Longword
S.  Single-precision floating-point data
D: Double-precision floating-point data
If no sizeis specified, the size of the specified register is assumed.
Note that when data is specified, the size must not be omitted.

accesstype  Datamatch or mismatch
EQ: A break occurs when the data matches the specified
value.
NE: A break occurs when the data does not match the
specified value.
The default is EQ (match).

BREAK_ REGISTER RO FFFFW EQ A break occurs when the low-order two
bytes of the RO register change to
FFFF.

BR R10 A break occurs when the R10 register is
written to.

6.8 BREAK SEQUENCE [BY] Sets sequential breakpoints

Syntax:

Parameters:

Examples:

BREAK_SEQUENCE Aaddressl [Aaddress2 [Aaddress 3[...] ] ]
addressl—address8 Addresses of sequential breakpoints. Up to eight addresses

can be specified.
BREAK_SEQUENCE 1000 2000 A break occurs when addresses 1000 and
2000 are passed.
BS 1000 A break occurs when address 1000 is
executed.
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6.9 MAP_SET [M§] Allocates a memory area

Syntax:

Parameters:

Examples:

MAP_SET Astart address [Aend address] [Aaccesstype]
start address Start address of amemory area.

end address End address of a memory area. If omitted, the end addressis
assumed to be the same as the start address.

access type Accesstype
R: Read
W:  Write
RW: Read/write
The default is RW (Read/write).

MAP_SET 0000 3FFF RW A read/write-enabled areais allocated to
addresses 0000 to 3FFF.

MS 5000 A read/write-enabled areais allocated to
address 5000.

6.10 TRACE_ACQUISITIONI[TA] Enables or disablestrace

Syntax:

Parameters:

Examples:

infor mation acquisition
TRACE_ACQUISITION Aenable/disable flag

enable/disable flag Enabling or disabling trace information acquisition.
E: Traceinformation acquisition is enabled.
D: Traceinformation acquisition is disabled.

TRACE_ACQUISITION E Trace information acquisition is enabled.

TAD Trace information acquisition is disabled.
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6.11 ANALYSIS RANGE [AR] Specifies or displays functions

for performance analysis
Syntax: ANALYSIS RANGE [Afunction]

Parameters: function Function to be evaluated. If omitted, the function that has
been specified is assumed.

Examples: ANALY SIS RANGE sort The sort function is specified to be evaluated.
AR The function that has been specified is
displayed.
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Section 7 Messages

7.1 Information M essages

The simulator/debugger outputs information messages as listed in table 7.1 to notify users of
execution status.

Table7.1 Information Messages

Message Contents

Break Access The break access 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 was normally terminated.

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 halted.
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7.2 Error Messages

The simulator/debugger outputs error messages to notify users of the errors of user programs or
operation. Table 7.2 lists the error messages.

Table7.2  Error Messages

Message

Contents

Address Error

One of the following states occurred:

e A PC value was an odd number.

¢ Aninstruction was read from the internal I/O area.

* Word data was accessed to an address other than 2n.

« Longword data was accessed to an address other than 4n.

« The VBR or SP was a value other than a multiple of 4.

* An error occurred in the exception processing of an address error.
Correct the user program to prevent the error from occurring.

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:

« An FPU error occurred.

¢ Aninvalid operation occurred.

« A division by zero occurred.

¢ An overflow occurred.

¢ An underflow occurred.

¢ An inaccurate operation occurred.

Correct the user program to prevent the error from occurring.

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 general invalid
instruction.
Correct the user program to prevent the error from occurring.
lllegal An attempt was made to access the area for which the BSC register setting is

Combination BSC invalid. Correct the user program to prevent the error from occurring.

Register
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Table7.2 Error Messages (cont)

Message Contents

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 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.

Instruction TLB
lllegal LRU

An LRU value in the instruction TLB is illegal. Check the setting.

Instruction TLB
Miss

An instruction TLB miss occurred during memory access. Take necessary
procedures such as updating the TLB contents.

Instruction TLB
Multiple Hit

Multiple instruction TLB entries were hit when a virtual address was accessed in
memory. TLB is not correctly set. Modify TLB contents and user program
(handler routine).

Instruction TLB

An instruction TLB protection exception occurred during memory access. Take

Protection necessary procedures such as updating the TLB contents.
Violation
Invalid DSP An invalid instruction code was detected in the DSP parallel instruction. Correct

Instruction Code

the user program to prevent the error from occurring.

Invalid Slot
Instruction

Either of the following states occurred:
¢ Aninstruction 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.

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.
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Table7.2 Error Messages (cont)

Message

Contents

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 occurred during simulation.

Unified TLB Miss

A unified TLB miss occurred during memory access. Take necessary
procedures such as updating the TLB contents.

Unified TLB Multiple unified TLB entries were hit when a virtual address was accessed in

Multiple Hit memory. 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 necessary procedures such as updating the TLB contents.

Violation
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