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Preface

Read First

READ this user's manual before using the Hitachi Debugging Interface (hereinafter, referred to as
the HDI).

KEEP the user's manual handy for future reference.

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

About thisManual

This manual explains the use of the simulator debugger and the HDI and for Hitachi
microcomputer development tools. The following section will provide a brief Introduction to the
debugging interface and simulator/debugger, and list its key features.

The following sections, System Overview, Smulator/Debugger Functions, Menus, Windows and
Dialog Boxes, Command Lines, and Messages, give reference information about the operation and
facilities available from these respective areas.

The following sections, Looking at Your Program, Working with Memory, Executing Your
Program, Stopping Your Program, Looking at Variables, Overlay Function, Selecting Functions,
and Configuring the User Interface, provide a“how to” guide to using HDI for debugging.

Co-verification Functions describes how to debug the user program by using the co-verification
tool.

This manual assumes that the HDI is used on the English version of Microsoft® Windows 95
operating system running on the IBM PC.

Assumptions

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

This manual uses the following typographic conventions:

Table1l Typographic Conventions

CONVENTION

MEANING

[Menu->Menu Option]

Bold text with *->" is used to indicate menu options (for example,
[File->Save As...] ).

(The “how to” symbol)

FILENAME.C Uppercase names are used to indicate file names.

“enter this string” Used to indicate text that must be entered (excluding the “ ” quotes).

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

) When this symbol isused, it is aways located in the left-hand

margin. It indicates that the text to itsimmediate right is describing
“how to” do something.
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Section1 Overview

The Hitachi Debugging Interface (HDI) is a Graphical User Interface intended to ease the
development and debugging of applications written in C/C++ programming language and
assembly language for Hitachi microcomputers. Itsaim isto provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform in which the application is running.

Key Features

«  Windows® GUI for debugging

e Intuitiveinterface

¢« On-linehelp

e Common “Look & Feel”

Note: TheHDI does not run on Windows® version 3.1.

The simulator/debugger provides simulation functions for SuperH™ RISC engine series (SH-1,
SH-2, SH-2E, SH-3, SH-3E, SH-3DSP, SH-4, and SH-DSP series) microprocessors and provides
debugging functions for programs written in C, C++, or assembly language. Therefore, the
simulator/debugger promotes efficient debugging of programs. In “the SH-4 series’, there are two
types of microprocessors, “SH-4" and “SH-4 (SH7750R)”, which have different cache
specifications. In addition, “the SH-4" consists of two different-version microprocessors; one
improves the simulation speed by limiting a part of simulation functions (called "SH-4" in this
manual) and one provides high-level functions (called “ SH-4BSC” in this manual). “The SH-DSP
series’ consists of “the SH-DSP”, “the SH-2DSP”, and “the SH-DSP (SH7065) " which do not
have cache, and “the SH-DSP with Cache”, which has on-chip cache. Note that, in this manual,
“the SH-4 series” means “the SH-4", “SH-4BSC”, and “ SH-4 (SH7750R)", and “the SH-DSP
series’ means “the SH-DSP’, “the SH-2DSP”, “the SH-DSP (SH7065) ", and “the SH-DSP with
Cache”.

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

» Hitachi Embedded Workshop (HEW)

«  SuperH™ RISC engine series C/C++ compiler
» SuperH™ RISC engine series cross assembler
e Optimizing linkage editor
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11

Features

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

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

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

g
O
g

O
g
O
g

The ability to handle all of the SuperH™ RISC engine series CPUs
Functions to trace instructions or subroutines

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

Profile data acquisition and function-unit performance measurement
A comprehensive set of break functions

Functions to set or edit memory maps

Functions to display function call history

e The breakpoint, memory map, performance, and trace can be set through the dialog box under
Windows®. Environments corresponding to each memory map of the SuperH™ RISC engine
microprocessors can be set through the dialog box.
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12 Target User Program

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

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

Assembly source
program

SuperH™ RISC engine
cross assembler

C source
program

C++ source
program

SuperH™RISC engine
C/C++ compiler

\

Prelinker

Object
load module
Y

Instance
information file

A

Library file

Optimizing linkage editor

\

Stack information/
profile information

Load module
(ELF/S type)

L —

SuperH™RISC engine
simulator/debugger

Figurel.l Creation of Target User Programs
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1.3 Simulation Range

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

¢ All CPU instructions (pipeline simulation)

e Exception processing

e Registers

¢ All address areas

e MMU (only for SH-3, SH-3E, SH-3DSP, and SH-4 series)

e Cache (only for SH-3, SH-3E, SH-3DSP, SH-4 series, and SH-DSP with Cache)
« DMAC (only for SH-4BSC)

e BSC (only for the SH-4 series. Note that some functions are not supported for microprocessors
other than SH-4BSC.)

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.

e 16-hit free-running timer (FRT)

e Seria communication interface (SCI)
e 1/O ports

e Interrupt controller (INTC)
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Section 2 System Overview

HDI isamodular software system, utilizing self-contained modules for specific tasks. These
modules are linked to ageneral purpose Graphical User Interface, which provides a common look
& feel independent of the particular modules with which the system is configured.

21 User Interface

The HDI Graphical User Interface is aWindows® application that presents the debugging platform
to you and allows you to set up and modify the system. Refer to a standard Windows® user manual
for details on how to operate within a Windows® application.

2.2 Data Entry

When entering numbersin any dialog box or field you can always enter an expression instead of a
simple number. This expression can contain symbols and can use the operators in the C/C++
programming languages. Use of C/C++ programming language features such as arrays and
structuresisonly available if an object DLL that supports C/C++ programming language
debugging isin use.

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

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

+1 -1*1/1 &1 |1 Av ™ !1 >>1 <<1 %1 (1)1 <1 >1 <:1 >:1 ==, !:1&&1 ”

2.2.2 Data Formats

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

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

o Octal
B’ Binary
D’ Decimal

H’ Hexadecimal
(0)' Hexadecimal

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

#R1, #FR2

2.2.3 Precision

All mathematics in expression evaluation is done using 32 bits (signed). Any values exceeding 32
bits are truncated.

224 Expression Examples

Buf fer_start + 0x1000

#R1 | B 10001101

((pointer + (2 * increment_size)) & H FFFFO000) >> D 15
I'(flag N #ER4)

225 Symbol Format

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

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

oj ect . val ue

p_oj ect - >val ue

Cl ass: :val ue

*val ue

array[ 0]

oj ect . *val ue
::g_val ue

Cl ass::function(short)
(struct STR) *val ue

23 Hdp

: Specifies direct reference of amember (C/C++)

. Specifiesindirect reference of amember (C/C++)
. Specifiesreference of amember with class (C++)
: Specifies a pointer (C/C++)

: Specifiesan array (C/C++)

: Specifies reference of a pointer to member (C++)
: Specifies reference of aglobal variable (C/C++)

: Specifies a member function (C++)

: Specifies cast operation (C/C++)

HDI has a standard Windows® context sensitive help system. This provides on-line information

about using the debugging system.

Help can be invoked by pressing the F1 key or via the Help menu. Additionally, some windows
and dialog boxes have a dedicated help button to launch the help file at the appropriate content.

231 Context Sensitive Help

To get help on aspecific item in the HDI help cursor can be used. To enable the help cursor, press

SHIFT+F1 or click the button on tool bar.

Y our cursor then changes to include a question mark. Y ou can then click on the item for which
you require help and the help system will be opened at the appropriate content.
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Section 3 Simulator/Debugger Functions

This section describes the functions of the SuperH™ RISC engine series simulator/debugger. Note
that the endian, MMU, cache, control registers, BSC, and DMAC can be used only in the CPUs

listed in table 3.1.

Table3.1 Simulator/Debugger Functions Supported by Each CPU

Debugging Endian
Platform Name selection MMU Cache

Control
Registers

BSC DMAC

SH-1 —

SH-2, SH-2E — — —

SH-3, SH-3E

SH-3DSP

SH-4BSC

0]
@)
SH-4 0]
@)
0]

O0O/0|0|0O|0O
Oo/0|0|0O|0O

SH-4 (SH7750R)

Oo/0|O0|0O|O

SH-DSP — — —

SH-2DSP — — —

SH-DSP (SH7065) O — —

SH-DSP with Cache O — (0]

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

31 Simulator/Debugger Memory Management

311 Memory Map Specification

A memory map can be specified in the System Configuration dialog box to calcul ate the number

of memory access cycles during simulation.
The following items can be specified:

e Memory type

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

e Memory data bus width

HITACHI
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The memory types that can be specified depend on the CPU. For details, refer to section 5.18,
System Configuration Dialog Box. The user program can be executed in al areas except for the
internal 1/O area.

312 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.

e Start address
¢ End address
e Accesstype

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

3.2 Endian

In the SH-3, SH-3E, SH-3DSP, SH-4 series, SH-DSP (SH7065), and SH-DSP with Cache, little
endian as well as big endian can be specified as the data all ocation format in the memory; a user
program created in the little endian format can also be simulated and debugged. Use [Endian] in
the System Configuration dialog box to specify the endian.

The specified endian is valid for all accesses to external memory, and in the SH-3DSP it is also
valid for accesses to the X or Y memory; word or longword data is written to or read from the
memory in the specified byte order.

Note: The specified endian isapplied to all accessesto external memory in common. The
actual SH-DSP with Cache and SH-DSP (SH7065) have the function for specifying
endian in memory area units, but the ssmulator/debugger does not support this
function.

3.3 Pipeline Reset Processing
The simulator/debugger, which simulates the pipeline execution, 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.
e Initidization is performed, or a program is|oaded.
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e Memory data being currently fetched and decoded is rewritten.

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

34 Memory Management Unit (MM U)

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

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

e TLB diadog box: Displaysand flushesthe TLB contents
e TLB Moadify dialog box: Modifiesthe TLB contents
e TLB Find diaog box: Searchesthe TLB contents

For details, refer to section 5.50, TLB Dialog Box, section 5.51, TLB Modify Dialog Box, and
section 5.52, TLB Find Dialog Box.

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

SH-4 Series:

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

e Instruction TLB dialog box: Displaysand flushesthe ITLB contents
e Instruction TLB Modify dialog box: Modifiesthe ITLB contents

e Instruction TLB Find dialog box: Searchesthe ITLB contents

e Unified TLB dialog box: Displays and flushesthe UTLB contents

e Unified TLB Modify dialog box: Modifiesthe UTLB contents

e Unified TLB Find dialog box: Searchesthe UTLB contents

For details, refer to section 5.54, Instruction TLB Dialog Box, through section 5.59, Unified TLB
Find Dialog Box.
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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 trandates 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
resource.

Note: |If an associativewritetoa TLB entry isperformed by using the Memory window, the
entry may not be modified correctly. In this case, use the Edit dialog box in the
longword format. To open the Edit dialog box in the longwor d format, open the
Memory window in the longword format and double-click the data to be modified.

35 Cache

For the SH-3, SH-3E, SH-3DSP, SH-4 series, and SH-DSP with Cache, the simulator/debugger
simulates cache operations and displays the cache contents and cache hit rate. Cache operations
during user program execution can be monitored. The cache functions depend on the CPU.
351 Displaying Cache Contents

SH-3, SH-3E, SH-3DSP series, and SH-DSP with Cache:

The following dialog boxes are provided to manipulate the cache:

e Cachedialog box: Displays and flushes the cache contents
e CacheMoadify dialog box: Modifies the cache contents

For the SH-3 and SH-3E series, the Cache dialog box enables the cache capacity to be modified
and the half of the cache to be used asinternal RAM. Table 3.2 shows the cache capacity and the
ways to be used.

Table3.2 Specifiable Cache Capacity for SH-3 and SH-3E Series Simulator/Debugger

Internal RAM Specification

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

2 kbytes Way 0 No way can be used as internal RAM
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For details, refer to section 5.60, Cache Dialog Box, and section 5.61, Cache Modify Dialog Box.
For the cache control register, refer to section 5.32, CCR Diaog Box, and section 5.33, CCR2
Dialog Box (only for SH-3DSP series).

The cache is mapped in the range H'FO000000 to H'F1FFFFFF in the SH-3, SH-3E, and SH-3DSP
series. In the SH-DSP with Cache, the address array is mapped in the range H'60000000 to
H'7FFFFFFF, and the data array is mapped in the range H'C0000000 to H'COO000FFF.

SH-4/SH-4BSC.:

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 5.63, Instruction Cache Dialog Box, through section 5.66, Operand
Cache Modify Dialog Box. For the cache control registers, refer to section 5.32, CCR Dialog Box,
and section 5.34, QACRO0 and QACR1 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 longwor d format, open the Memory window in the longwor d
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 address array to zeros.

When loading a program, by using the L oad Object File dialog box, to the area where the cacheis
mapped, or copying memory datato this area by using the Copy Memory dialog box, clear the
AT bit of the MMUCR to zero to disable the MMU.

SH-4 (SH7750R):
The simulator/debugger simulates operations of the 16-kbyte instruction cache (1C), the 32-kbyte

operand cache (OC), and two 32-byte store queues (SQ).
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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 5.63, Instruction Cache Dialog Box, through section 5.66, Operand
Cache Modify Dialog Box. For the cache control registers, refer to section 5.32, CCR Dialog Box,
and section 5.34, QACRO0 and QACR1 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 for mat, 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 address array to zeros.

When loading a program, by using the L oad Object File dialog box, to the area where the cacheis
mapped, or copying memory data to this area by using the Copy Memory dialog box, clear the
AT bit of the MMUCR to zero to disable the MMU.

35.2 CacheHit Rate

Checking and Displaying the Cache Hit Rate: The simulator/debugger displays the cache hit
rate in percentage in the Platform sheet in the System Status window. The cache hit rateis
obtained by dividing the cache hit count by the cache access count (the sum of the cache hit count
and cache miss count). The cache hit count and the cache miss count are also displayed.

Initializing the Cache Hit Rate: The displayed cache hit rate is reset to zero when the
simulator/debugger isinitiated, the pipelineis reset, or the CCR register value is modified. In the
SH-3DSP series, the cache hit rate is reset to zero also when the CCR2 control register valueis
modified.

Rev. 3.0, 09/00, page 14 of 276
HITACHI



3.6 Bus State Controller (BSC)

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

Table 3.3 lists the memory types that can be specified for the SH-4BSC.

Table3.3 Memory Typesfor the SH-4BSC Simulator/Debugger

Address Specifiable Memory Types

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

H'7C000000 to H'7CO01FFF Internal RAM (cannot be changed)
H'E0000000 to H'FFFFFFFF I/0O (cannot be changed)

The high-order three bits of the addresses for areas 0 to 7 in table 3.3 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 5.21, Memory Map Dialog Box. For details on
BSC control register setting, refer to section 5.40, MCR Dialog Box, through section 5.49, RFCR
Dialog Box.

3.7 Direct Memory Access Controller (DMAC)

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

For details on DMAC control register setting, refer to section 5.35, SARO-SAR3 Dialog Boxes,
through section 5.39, DMAOR Diaog Box.
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3.8 SH-4/SH-4 (SH7750R) Supporting Functions

381 BSC

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

Table 3.4 lists the memory types that can be specified for the SH-4/SH-4(7750R).

Table3.4 Memory Typesfor the SH-4/SH-4(7750R) Simulator/Debugger

Address Specifiable Memory Types

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

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

H'08000000 to H'OBFFFFFF (area 2)

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

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

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

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

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

H'7C000000 to H'7CO01FFF Internal RAM (cannot be changed)
H'E0000000 to H'FFFFFFFF I/0O (cannot be changed)

3.82 DMA

The DMA function cannot be used.

3.8.3 External/Internal Clock Ratio

The externa/internal clock ratiois 1:1.

384 Control Registers

Table 3.5 lists the control registers supported by the SH-4/SH-4 (SH7750R) simulator/debugger.
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Table3.5 Control Registers Supported by the SH-4/SH-4 (SH7750R) Simulator/Debugger

@

Register Name Whether or Not Supported
PTEH Supported
PTEL Supported
TTB Supported
TEA Supported
MMUCR Supported
EXPEVT Supported
INTEVT Supported
TRA Supported
CCR Supported
QACRO0, QACR1 Supported
SARO-SAR3 Not supported
DARO-DAR3 Not supported

DMATCRO-DMATCR3

Not supported

CHCRO-CHCR3

Not supported

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

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

be affected.

The following shows how each control register is supported by each field.

HITACHI
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Table3.6 Control Registers Supported by the SH-4/SH-4 (SH7750R) Simulator/Debugger
@)

Register Name Field Name Whether or Not Supported

BCR1 ENDIAN Supported
MASTER Not supported
AOMPX Not supported
AOBST Not supported
ASBST Not supported
A6BST Not supported
DRAMTP Not supported
IPUP Not supported
OPUP Not supported
A1MBC Not supported
A4MBC Not supported
BREQEN Not supported
PSHR Not supported
MEMMPX Not supported
HIZMEM Not supported
HIZCNT Not supported
A56PCM Not supported

BCR2 A6SZ-A0SZ Supported
PORTEN Not supported

WCR1 DMAW Not supported
ABIW-A0IW Supported

WCR2 AB6W-AOW Supported
A6B Not supported
A5B Not supported
AOB Not supported

Note: If values are modified or referenced for the registers that are not supported via a
dialog box that controls registers, etc., the simulator/debugger execution will not be
affected.
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39

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, SH-3DSP, 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 [Execution M ode] setting in the System Configuration dialog box.

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

¢ When [Continug] is selected (continuation mode):

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

3.

4. Startsinstruction execution from the start address. If the start addressis O, the

Detects an exception during instruction execution.

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

simulator/debugger stops exception processing, displays that an exception processing 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, SH-3E, and SH-3DSP Series:

¢ When [Continug] is selected (continuation mode):

1

6.

Detects an exception during instruction execution.

2. Savesthe PC and SR to the SPC and SSR, respectively.
3.
4. Setsan exception codein control register EXPEVT. If necessary, appropriate values are set

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

in other control registers.

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

Starts instruction execution from the address set in the PC.

¢ When the [Stop] is selected (stop mode):
Executes steps 1 to 5 above, then stops.
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SH-4 Series:

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

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

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

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

7. Startsinstruction execution from the address set in the PC.
*  Whenthe[Stop] is selected (stop mode):
Executes steps 1 to 6 above, then stops.

ok~ w0

3.10 Control Registers

For the SH-3, SH-3E, SH-3DSP, and SH-4 series, the simulator/debugger supports the memory-
mapped control registers that 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. For the SH-DSP with Cache, the simulator/debugger only
supports the CCR register that is used for cache control. Therefore, a user program using
exception processing, MMU control, cache control, BSC control, and DMAC control can be
simulated and debugged.

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

MMU PTEH: Pagetable 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
EXPEVT: Exception event register
INTEVT: Interrupt event register
Cache CCR: Cache control register
CCR2™": Cache control register 2
QACRO0 and QACR1?  Queue address control registers 0 and 1
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BSC BCR1 and BCR2* Bus control registers 1 and 2
WCR1 to WCR3? Wait state control registers 1 to 3
MCR™ Individual memory control register
RTCSR™* Refresh timer control/status register
RTCNT%  Refresh timer/counter
RTCOR™ Refresh time constant register
RFCR™ Refresh count register
DMAC SAROto SAR3* DMA source address registers 0 to 3
DARO to DAR3* DMA destination address registers 0 to 3
DMATCRO to DMATCR3? DMA transfer count registers 0 to 3
CHCRO to CHCR3* DMA channel control registers 0 to 3
DMAOR* DMA operation register

Notes. 1. Theregister marked with *1 issupported only for the SH-3DSP series.
2. Theregistersmarked with *2 are supported only for the SH-4 series.
3. Only the CCR register issupported for the SH-DSP with Cache.

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 Register s window and the dialog
box for each register. For details, refer to section 5.23, Control Registers Window, through section
5.49, RFCR Dialog Box.

311 Trace

The simulator/debugger writes the results of each instruction execution into the trace buffer. The
conditions for the trace information acquisition can be specified in the Trace Acquisition dialog
box. Click the right mouse button in the Trace window and choose [Acquisition] from the popup
menu to display the Trace Acquisition dialog box. The acquired trace information is displayed in
the Trace window. The trace information displayed in the Trace window depends on the target
CPU asfollows.

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

e Tota number of instruction execution cycles

e Instruction address

¢ Pipeline execution status

¢ Instruction mnemonic

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

e Tota number of instruction execution cycles
e Dataon the address bus

¢ Dataon the databus

e Instruction code

¢ Instruction number

¢ Instruction mnemonic

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

e Instruction number that was decoded

¢ Instruction number that was executed

¢ Instruction number that accessed memory

¢ Instruction number that wrote back data

e Dataaccess information (destination and accessed data)
¢ C/C++ or assembly-language source programs

SH-3DSP Series:

¢ Tota number of instruction execution cycles
¢ Program counter value
e Instruction code

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

e Instruction number that was decoded

¢ Instruction number that was executed

¢ Instruction number that accessed memory

¢ Instruction number that wrote back data

¢ Instruction number

¢ Instruction mnemonic

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

e Tota number of instruction execution cycles (CPU internal clock)

¢ 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

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

e Dataaccess information (destination and accessed data)

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

The trace information can be searched. The search conditions can be specified in the Trace
Sear ch dialog box. Click the right mouse button in the Trace window and choose [Find] from the
popup menu to display the Trace Sear ch dialog box.

For details, refer to section 5.14, Trace Window.
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3.12 Standard 1/O and File1/O Processing

The simulator/debugger provides the Simulated 1/0O window to enable the standard 1/0 and file
I/O processing listed in table 3.7 to be executed by the user program. When the I/O processing is
executed, the Simulated 1/0 window must be open.

Table3.7 1/0 Functions

Function
No. Code Function Name Description
1 H'21 GETC Inputs one byte from the standard input device
2 H'22 PUTC Outputs one byte to the standard output device
3 H'23 GETS Inputs one line from the standard input device
4 H'24 PUTS Outputs one line to the standard output device
5 H'25 FOPEN Opens a file
6 H'06 FCLOSE Closes a file
7 H'27 FGETC Inputs one byte from a file
8 H'28 FPUTC Outputs one byte to a file
9 H'29 FGETS Inputs one line from a file
10 H2A FPUTS Outputs one line to a file
11 H'0B FEOF Checks for end of file
12 H'0C FSEEK Moves the file pointer
13 H'0D FTELL Returns the current position of the file pointer

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

1. Set the address specialized for 1/0O processing in the [System Call Address]|, select [Enable]
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 /O
processing by using the RO and R1 values as the parameters.

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

e Set the function code (table 3.7) to the RO register

MSB 1byte 1 byte LSB
, Function
| HO01 |code | _ | _ |
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¢ Set the parameter block addressto the R1 register (for the parameter block, refer to each
function description)

MSB LSB

| Parameter block address

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

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

Each /O function is described in the following format:

) 2) 4) ‘
(3) ‘

Parameter Block

®)

Parameters

(6)

(1) Number corresponding to table 3.7
(2) Function name

(3) Function code

(4) 1/O overview

(5) 1/0O parameter block

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

Parameter Block

One byte One byte

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

+2

Parameters

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

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

Parameter Block

One byte One byte

+0
- Output buffer start address  ----
+2

Parameters

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

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

Parameter Block

One byte One byte

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

+2

Parameters

e Input buffer start address (input)
Start address of the buffer to which the input datais written to.
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4 PUTS Outputs one line to the standard output device
H'24

Parameter Block

One byte One byte

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

+2

Parameters

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

5 FOPEN Opensafile
H'25

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

Parameter Block

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

Parameters

¢ Return value (output)

0: Normal completion

—1: Error
¢ File number (output)

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

H'00: "r"

H'01: "w"

H'02: "a"

H'03: "r+"
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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; "atb"

These modes are interpreted as follows.

"r": Open for reading.

"w": Open an empty file for writing.
"a": Open for appending (write starting at the end of the file).
"r+": Open for reading and writing.

"w+": Open an empty file for reading and writing.

"at" : Open for reading and appending.
"b" : Openin binary mode.

e Start address of file name (input)
The start address of the areafor storing the file name.

6 FCLOSE Closes afile
H'06
Parameter Block
One byte One byte
+0 ‘ Return value File number

Parameters

¢ Return value (output)

0: Normal completion

—=1: Error
¢ File number (input)

The number returned when the file was opened.
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7 FGETC

H'27

Inputs one byte from afile

Parameter Block

Parameters

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

e File number (input)

+0
+2
+4
+6

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.

8 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.
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e Start address of output buffer (input)
The start address of the buffer used for storing the output data.

9 FGETS Reads character string datafrom afile
H'29

Reads character string datafrom 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
+2 Buffer size
o Start address of input buffer ---
+6

Parameters

¢ Return value (output)
0: Normal completion
—1: EOF detected
¢ File number (input)
The number returned when the file was opened.
e Buffer size (input)
The size of the areafor storing the read data. A maximum of 256 bytes can be stored.
e Start address of input buffer (input)
The start address of the buffer for storing input data.
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10 FPUTS Writes character string datato afile
H'2A

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

Parameter Block

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

Parameters

¢ Return value (output)
0: Normal completion
—1: Error
e File number (input)
The number returned when the file was opened.
e Start address of output buffer (input)
The start address of the buffer used for storing the output data.

11 FEOF Checksfor end of file
H'0OB

Parameter Block

One byte One byte

+0 ‘ Return value File number

Parameters

¢ Return value (output)
0: File pointer is not at EOF
—1: EOF detected
¢ File number (input)
The number returned when the file was opened.
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12

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

Parameter Block

One byte One byte
+0 Return value File number
+2 Direction Unused
+4
6 Offset
Parameters
¢ Return value (output)
0: Normal completion
—1: Error

File number (input)

The number returned when the file was opened.

Direction (input)

0: The offset specifies the position as a byte count from the start of thefile.

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.

13

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

Parameter Block

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

¢ Return value (output)
0: Normal completion
—1: Error
¢ File number (input)
The number returned when the file was opened.
e Offset (output)
The current position of the file pointer, as a byte count from the start of thefile.

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
ALIGN 4

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

PARM . DATA. L | NBUF
| NBUF .RES. B 2
. END

Rev. 3.0, 09/00, page 33 of 276
HITACHI



3.13 Break Conditions

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

¢ Break dueto the satisfaction of a break command condition

¢ Break due to the detection of an error during execution of the user program
¢ Break dueto atrace buffer overflow

¢ Break due to execution of the SLEEP instruction

e Break dueto the[STOP] button

3.13.1 Break Duetothe Satisfaction of a Break Command Condition

There are five break commands as follows:

¢ BREAKPOINT: Break based on the address of the instruction executed
¢ BREAK_ACCESS: Break based on access to a range of memory
¢ BREAK_DATA: Break based on the value of data written to memory

¢ BREAK_REGISTER: Break based on the value of datawritten 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 3.8.

Table3.8 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 a break condition is satisfied during user program execution, a break condition satisfaction
message is displayed on the status bar and execution stops.
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3.13.2 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 3.9 lists the error
messages, error causes, and the action of the simulator/debugger in the continuation mode.

Table3.9 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 an area where memory does

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

Writing zero by the SETRC instruction

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

Shift of more than 16 bits executed by
the PSHL instruction

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

address translation (only for the SH-3,
SH-3E, and SH-3DSP 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 3.10 lists
the states of the program counter (PC) at simulation error stop. The status register (SR) value does
not change at simulation error stop.
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Table3.10 Register Statesat Simulation Error Stop

Error Message PC Value

Memory Access Error * When an instruction is read:

O SH-3DSP and SH-DSP series
The third instruction address before the instruction that caused
the error.

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

* When an instruction is executed:
The instruction address following the instruction that caused the

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

Invalid DSP Instruction The second instruction address following the instruction that caused the
Code error.

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

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

a. First execute the program in the stop mode and confirm that there are no errors except 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 modeto the continuation mode, simulation may not be performed
correctly. When restarting a smulation, alwaysrestoretheregister contents
(general, control, and system registers) and the memory contentsto the state prior to
the occurrence of theerror.

3.13.3 Break Duetoa Trace Buffer Overflow

After the [Break] mode is specified with [Trace buffer full handling] in the Trace Acquisition
dialog box, the simulator/debugger stops execution when the trace buffer becomes full. The
following message is displayed when execution is stopped.
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Trace Buffer Full
3.13.4 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.

Sl eep

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

3.135 Break Duetothe[STOP] Button

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

St op
Execution can be resumed with the GO or STEP command.

3.14  Floating-Point Data

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

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

e Datainthe Memory window

e DataintheFill Memory dialog box

e Datainthe Search Memory dialog box

* Register values displayed in the Register s window

¢ 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|eft 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.

3.15 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 Sour ce
window; the function that has called the current function can aso be checked.

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

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

For details, refer to section 5.68, Stack Trace Window.
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Section4 Menus

This document uses the standard Microsoft® menu naming convention.

Menu title Check mark
Menu  =rreee -

bar E Hitachi Debugging | face - MAMUAL - EGND0D HBS5 /2600 Emulator

Drop File Edit %iew Bun Tools Window He

down EI:DN*I : _ ] |

menu

ztomize

Select Platiorm, e,
LConfigure Platform e

Menu
option |
Ll

Ellipsis Cascading menu

Figure4.1 Menus
Check marks indicate that the feature provided by the menu option is selected.

Ellipsisindicates that selecting the menu option will open adialog box that requires extra
information to be entered.

Refer to your Windows® user manual for details on how to use the Windows® menu system.

41 File

The File menu is used for aspects of the program that access program files.

411 New Session...

= Launches the Select Session dialog box allowing the user to select a new debugging
platform.

41.2 L oad Session...

Launches the Select Session dialog box allowing the user to load a session from a
selected session file (*.hds extension). A session file contains the debugging platform's settings,
and the current program and the position of open child windows (views) - it contains symbols,
breakpoints, or current register values.
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41.3 Save Session

Updates the session file for the current session file. If there is no current session file
defined, this actsin a similar manner to the [ Save Session As...] menu option.

41.4 Save Session As...

Launches the Save As dialog box allowing the user to save the current session details under a new
file name. A session file contains the debugging platform's settings, and the current program and
the position of open child windows (views) - it contains symbols, breakpoints, or current register
values.

415 Load Program...

Launches the L oad Program dialog box, alowing the user to select an object filein
either S-Record (*.mot; *.s20; and *.obj extensions) or EL F/DWARF (* .abs extension) format
and download it to the debugging platform's memory. Thiswill aso load the symbolsif they are
available in the selected file.

416 Initialize

Thiswill attempt to re-initialize the debugging system. It will close down any open child
windows and shut down the link to the debugging platform. If thisis successful, an attempt to re-
establish the link to the debugging platform will be made. The message 'Li nk up' will appear in
the left-most box of the status bar if thisis successful. (See also section 4.4.1, Reset CPU)

4.1.7 Exit

Thiswill close down the HDI. The actions that are carried out by the HDI can be defined by the
user in the 'On Exit' section of the HDI Options dialog box. (See aso section 4.6.2, Options...)

4.2 Edit

The Edit menu is used for aspects of the program that access or modify data in the child windows
and debugging platform.

421 Cut
&b Only available if ablock is highlighted in a child window whose contents can be
modified.
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Thiswill remove the contents of the highlighted block from the window and place it on the
clipboard in the standard Windows® manner.

422 Copy

Only availableif ablock is highlighted in a child window whose contents can be

modified. Thiswill copy the contents of the highlighted block to the clipboard in the standard
Windows®” manner.

4.2.3 Paste

W2 Only available if the contents of the child window can be modified. Thiswill copy the
contents of the Windows® clipboard into the child window at the current cursor position.

4.2.4 Find...

i, Only availableif the window contains text. Thiswill launch the Find dialog box allowing

the user to enter aword and locate occurrences within the text. If amatch isfound, the cursor will
move to the start of the word.

425 Evaluate...

Launches the Evaluate dialog box allowing the user to enter anumeric expression, e.g.
"(#pc + 205)*2", and display theresult in all currently supported radices.

4.3 View

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

431 Breakpoints

Opens the Breakpoints window allowing the user to view and edit current breakpoints.
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43.2 Command Line

= Opens the Command L ine window allowing the user to enter text-based commands to

control the debugging platform. These commands can be piped in from abatch file, and the results
piped out to alog file, alowing automatic tests to be performed.

4.3.3 Disassembly...

Launches the Set Address dialog box allowing the user to enter the address that you wish
to view.

434 L abels

Launches the L abels window allowing the user to manipulate the current program's
symbols (1abels).

435 Locals

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

4.3.6 Memory...

Launches the Open Memory Window diaog box allowing the user to specify a memory
block and view format to display within a M emory window.

4.3.7 Performance Analysis

Launches the Perfor mance Analysis window allowing the user to set up and view the
number of times that particular sections of the user program have been called.

4.3.8 Profile-List

[l Opens the Profile-List window allowing the user to view the address and size of a
function or aglobal variable, the number of times the function is called, and profile data.
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4.3.9 Profile-Tree

B Opensthe Profile-Tree window allowing the user to view the relation of function callsin
atree structure. The Profile-Tree window also displays the address, size, and stack size of each
function, number of function calls, and profile data. The stack size, number of function calls, and
profile data are values when the function is called.

4310 Registers

Opens the Register s window allowing the user to view all the current CPU registers and
their contents.

4311 Source...

Launches the Open dialog box alowing the user to enter afile name of the sourcefile (in

either C/C++ or assembly language format) to view. If the source file is not included within the
current program or there is no debugging information for the file within the ‘absolute’ (*.abs) file,
then the message " Cannot load program. No Source level debugging available” is displayed.

4312 Status

Opens the System Status window allowing the user to view the debugging platform's
current status and the current session and program names.

4313 Trace

Opens the Trace window allowing the user to see the current trace information.

43.14 Watch

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

4315 TLB

Opensthe TL B window allowing the user to view and modify the TLB contents.

4316 TLB..

Opensthe Open TL B dialog box allowing the user to enter the type of TLB that you wish to view.
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43.17 Cache

Opens the Cache window allowing the user to view and modify the cache array contents.

4.3.18 Cache...

Opens the Open Cache dialog box allowing the user to enter the type of cache that you wish to
view.

43.19 Simulated I/O

Opens the Simulated 1/0 window enabling the standard 1/0 and file 1/O.

4.3.20 Control Register

Opensthe Control Register s window allowing the user to view and modify the control register
contents.

4321 Stack Trace

Opensthe Stack Trace window displaying the current stack trace information.

4.3.22 External Tool

Opens the External Toolswindow allowing the user to use the co-verification tool.

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

44.1 Reset CPU

Bil Resets the user system hardware and sets the PC to the reset vector address. (See al'so
section 4.1.6, Initialize).

442 Go

Starts executing the user program at the current PC.
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443 Reset Go

Executes the user program from the reset vector address.

444 Go To Cursor

Elf Starts executing the user program at the current PC and continues until the PC equals the
addressindicated by the current text cursor (not mouse cursor) position.

445 Set PC To Cursor

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

4.4.6 Run...

Launches the Run Program dialog box allowing the user to enter temporary breakpoints before
executing the user program.

447 Step In

Executes a block of user program before breaking. The size of this block isnormally a
single instruction but may be set by the user to more than one instruction or a C/C++-source line
(see also section 4.4.10, Step...). If asubroutine cal is reached, then the subroutine will be entered
and the view is updated to include its code.

448 Step Over

Executes a block of user program before breaking. The size of this block isnormally a

single instruction but can be set by the user to more than one instruction or a C/C++-source line
(see also section 4.4.10, Step...). If asubroutine call is reached, then the subroutine will not be
entered and sufficient user program will be executed to set the current PC position to the next line
in the current view.

449 Step Out

Executes sufficient user program to reach the end of the current function and set the PC
to the next line in the calling function before breaking.
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4410 Step..

-+ Launches the Step Program dialog box allowing the user to modify the settings for
stepping.

4411 Halt

Stops the execution of the user program.

4.5 Memory

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

45.1 Refresh

Forces amanual update of the contents of all open Memory windows.

45.2 Load...

Launchesthe Load M emory dialog box, allowing the user to select an offset addressin
the memory area, and file name to load from an S-Record format file on disk.

453 Save...

Launches the Save Memory As dialog box, allowing the user to select a start and an end
addressin the memory area, to save to an S-Record format file on disk. If ablock of memory is
highlighted in a Memory window, these will be automatically entered as the start and end
addresses when the dialog box is displayed.

454  Verify...

Launchesthe Verify S-Record Filewith Memory dialog box, allowing the user to select
astart and an end address in the memory areato check against the contents of an S-Record file on
disk.

455 Test...

Launchesthe Test Memory dialog box allowing the user to specify ablock of memory to
test for correct read/write operation. The exact test is target dependent. However, in all casesthe
current contents of the memory will be overwritten - YOUR PROGRAM AND DATA WILL BE
ERASED. This simulator/debugger does not support this function.
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4.5.6 Fill...

Launches the Fill Memory dialog box allowing the user to fill ablock of the debugging
platform’'s memory with avalue. The start and end fields can be specified in the same way as that
with the Save option (refer to section 4.5.3, Save...).

457 Copy...

Launches the Copy Memory dialog box allowing the user to copy a block of the

debugging platform’'s memory to an address within the same memory area. The blocks may
overlap, in which case any data within the overlapped region of the source block will be
overwritten. The start and end fields can be specified in the same way as that with the Save option
(refer to section 4.5.3, Save...).

458 Compare...

Launches the Compare Memory dialog box, allowing the user to select a start and an

end address in the memory area, to check against another areain memory. The start and end fields
can be specified in the same way as that with the Save option (refer to section 4.5.3, Save...).

4.5.9 Configure Map...

Opens the Memory M apping window allowing the user to view and edit the debugging
platform’s current memory map. In some debugging platforms, the Memory Map dialog box will
open.

4510 ConfigureOverlay...

Launches the Overlay dialog box. When the overlay function is used, the target section
group can be selected in the dialog box.

4.6 Setup

The Setup menu is used to modify the settings of the HDI user interface, and the configuration of
the debugging platform.

46.1 Status Bar

Toggles the status bar feature on and off. If the feature is enabled then a check mark will be
displayed to the left of the menu text.
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4.6.2 Options...

Launchesthe HDI Options dialog box allowing the user to modify the settings that are
specific to the HDI (not debugging platform dependent settings).

4.6.3 Radix

E Cascades a menu displaying alist of radix in which the numeric values will be
displayed and entered by default (without entering the radix prefix). The current radix has a check
mark to its left and the associated toolbar button is locked down.

For example, if the current radix is decimal then the number ten will be displayed as"10" and
may be entered as"10", "H A", "0x0a", etc.; if the current radix is hexadecimal then the number
ten will be displayed as "0A" and entered as"A", "D’ 10", etc.

46.4 Customize

Dm Cascades a menu displaying alist of options that can be customized by the user.
Toolbar :When this cascade menu option is selected, the Customize dialog box is launched.

Font :When this cascade menu option is selected, the Font dialog box islaunched, allowing a
fixed width font to be selected.

File Filter : When this cascade menu option is selected, the Customize File Filter dialog box is
launched, alowing the browser file filters for object, source and memory files to be changed to
match the user’ s requirements.

4.6.5 Configure Platform...

E Launches a set-up dialog box allowing the user to modify the debugging platform
settings. Refer to section 5.18, System Configuration Dialog Box for more details.

4.7 Window

The Window menu modifies the display of currently open child windows. The following menu
options are always displayed, and a numbered list of current child windows will be appended - the
topmost child window will have a check mark.
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47.1 Cascade

Arranges the child windows in the standard cascade manner, i.e. from the top left such
that the title bar of each child window isvisible.

4.7.2 Tile

Arranges the child windows in the standard tile manner, i.e. sizes each window such that
all are displayed without overlapping.

47.3 Arrange lcons

Lines up any iconized windows neatly along the bottom of the parent frame in the
standard manner.

474 Close All

Closes all the child windows.

4.8 Help

The Help menu accesses additional information on how to use the functionality provided by HDI.

48.1 Index

Opens the main help file at the index.

482 Using Help

Opens a help file allowing the user to find out how to use Windows® hypertext help system.

4.8.3 Sear ch for Help on

Opens the main help file and launches the Sear ch dialog box allowing the user to enter and
browse through the file's keywords.

4.8.4 About HDI

Launchesthe About HDI dialog box alowing the user to view the version of HDI and the
currently loaded DLLs.
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Section5 Windows and Dialog Boxes

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

51 Breakpoints Window

Breakpoints = =] E3
|Enable [File/Line Symbo Address [ Type
sort.c/21 00000038 EP
0 sort.c/8 _main 00000o00  ES

Figure5.1 Breakpoints Window
Thiswindow displays all of the specified breakpoints. Items that can be displayed are listed below.

[Enable] Displays whether the breakpoint is enabled or disabled. Breakpoints with mark ® or
O are enabled.

[File/Line] Displaysfile 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: Break data
BR: Break register (Register name)
BS: Break sequence

When a breakpoint is double clicked in this window, the Set Break dialog box is opened and
break conditions can be modified. If abreak sequence is double clicked, the Break Sequence
dialog box is opened.

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

Sets breakpoints. Clicking thisitem will open the Set Break dialog box and break conditions can
be specified.

512 Edit...

Only enabled if abreakpoint is selected. Select a breakpoint to be edited and click thisitem. The
Set Break dialog box will open and break conditions can be changed. Note that if a break
sequence is selected for editing, the Break Sequence dialog box will open.

513 Delete

Only enabled if a breakpoint is selected. Removes the selected breakpoint. To retain the details of
the breakpoint but not have it cause a break when its conditions are met, use the Disable option
(see section 5.1.5, Disable/Enable).

514 Delete All

Removes all breakpoints from thelist.

515 Disable/Enable

Only enabled if abreakpoint is selected. Toggles the selected breakpoint between enabled and
disabled (when disabled, a breakpoint remainsin the list, but does not cause a break when the
specified conditions are satisfied). When a breakpoint is enabled, a check mark is shown to the left
of the menu text (and a circle is shown in the Enable column for the breakpoint).

51.6 Goto Source

Opens Sour ce or Disassembly window at address of breakpoint.
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52 Set Break Dialog Box
Set Break !

I.Typﬂ ...............................

i " PC Breakpoint slartaniliess ;

| " Break Access End address ;

i r- Erﬂak Data Hﬂgistﬂr iPC

| & Break Register

i ; Data

[ i Break Sequence ;1!]

| SEE A 5| = s e

~Access type————— | * Byte " Single float

i i Read | Word " Double float |

| £ vt | © Long Word

| = HeadfvWrite R S S s |

B e A A R R T Rar Dptiun e L L T A e T e
| = Equal " Not equal
| B I ) |

Count ;
Help i Cancel

Figure5.2 Set Break Dialog Box

This dialog box specifies break conditions.

A break type to be set is specified using the radio buttons in the [Type] box. Items that can be

specified are listed below.

[PC Breakpoint] [Start address]

[Count]

[Break Access)

[End address]

[Access type]

[Start address]

Address where a break occurs
Number of times that a specified instruction is fetched

(default: 1)

Start address of memory where a break occursif the memory

is accessed

End address of memory where a break occursif the memory is

accessed (If no dataisinput, only the start addressis break

range)

Read, Write, or Read/Write
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[Break Datd] [Start Address]  Address of memory where a break occurs

[Data) Datavalue 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, a break
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 section 14, Selecting Functions.

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

Note: For the SH-3DSP series, specify values within the range H' A5000000 to H' A501FFFF
(X 'and Y memory virtual addresses, corresponding to physical addresses H'05000000
to H'0501FFFF) asthe [Start address| and [End address] in [Break Access] and as
the[Start address] in [Break Data] for X or Y memory accesses by the MOV X or
MOVY instruction.
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53 Break Sequence Dialog Box

Break Sequence ]

Addressl1: iH'uuuuuuuu

Address2: iH'uuuuquuu

Address3: ;42|]|]

Addressd: ;

Cancel
Addressh: ;
Addressh: i

Help
Address?: i
Address8: ;

Figure 5.3 Break Sequence Dialog Box
This dialog box specifies the pass addresses as break conditions.

Specify addressesin [Addressl] to [Address8]. Not al 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 name in the dialog box. For
details, refer to section 14, Selecting Functions.

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 Command Line Window

Command Line:no batch file:no log File:

G| 2o | 7 4

*rE pC _maln -
»rd

RO: 00000000

E1: 00000000

R2: 00000000

R3: 00000000

R4: 00000000

R5: 00000000

Ee: 00000000

RE7?: 00000000

R&: 00000000

R9: 00000000

R10: 00000000 -
RE11l: 00000000

RE12: 00000000

RE13: 00000000

R14: 00000000

R15: 00000000

<] AW

Figure5.4 Command Line Window

Allows the user to control the debugging platform by sending text-based commands instead of the
window menus and commands. It is useful if a series of predefined commands need to be sent to
the debugging platform by calling them from a batch file and, optionally, recording the output in a
log file. The command can be executed by pressing 'Enter' after the command is input to the text
box (Or, the Enter button in the right of the text box is clicked). For information about the
available commands, refer to the on-line help.

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

The functionality of the toolbar buttonsisidentical to the popup menu options shown below.

54.1 Set Batch File...

Launches the Set Batch File dialog box, allowing the user to enter the name of an HDI
command file (*.hdc). The batch file is then run automatically. The name of thefileis shown on
the window title bar.
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542  Play

Runsthe last entered HDI command file (*.hdc). It is displayed in arecessed state while

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

54.3 Set Log File...

Launches the Open L og File dialog box, allowing the user to enter the name of an HDI
log file (*.log). The logging option is automatically set and the name of the file shown on the
window title bar.

Opening aprevious log file will ask the user if they wish to append or over-write the current log.

54.4 Logging

Toggles logging to file on and off. When logging is active, the button becomes effective.
Note that the contents of the log file cannot be viewed until logging is completed, or temporarily
disabled by clearing the check box. Re-enabling logging will append to the log file.

545 Select All

Selects all contents output in the Command Line window.

5.4.6 Copy

Only available if ablock of text is highlighted. This copies the highlighted text into the Windows®
clipboard, alowing it to be pasted into other applications.

55 Disassembly
Thiswindow is used to display code at the assembly-language level.

Thiswindow layout has a different layout to the Sour ce window, with an additional column Label
which displays the symbol/label name (if available) for that address. Assembler information is
obtained by disassembling the memory contents, and may be edited or viewed directly from
memory without requiring debug information from the object file.
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M Dizazsembly C:%hewihdid_shATUTORIALAsort.c [ O]
2Address EF [Code Labe Assembler Source -!
00000000 4F272 _main STS.L PR,@-R15 vold main(
00000002 FFCH ADD #H'C8,R15

00000004 E300 MO #H'00,R3 for{ i
00000006 1F32 MON . L R3,@H'08:4,R15)

00000008 AD1Z BRA @H'0030:12

0000000a 0009 MOP

00o0o00c D11E MON L L @(H'0078:8,PCY,R1 i
0000000e 4108 J5R @R1

00000010 0009 MOP

00oo001L2 1F03 MOW L L RO,@(H'0C:4,R15)

00000014 4011 MP/PZ RO if
00000016 Ba01 BT @H'001C: 8

00000018 &00E MEG RO,RO

0000001a 1F03 MON L L RO,@CH'OC:4,R15)

00o0o001c 53AF2 MON . L @(H'0B8:4,R15),R3 al
000000 Le 4308 SHLLZ R3 -
Ki ay

Figure5.5 Disassembly Window
It supports column-specific double-click actions:

« BP- Toggles standard event types at that address.

e Address - Launches the Set Address dialog box, allowing the user to enter anew address. If
the addressisin a sourcefile, then that file will be opened in a new window (a current source
view will be brought into focus) with the cursor set to the specified address. Finally, if the
address does not correspond to a source file, then this window will scroll to that location.
When an overloaded function or a class name is entered in the Set Address edit field, the
Select Function dialog box opens for you to select afunction.

e Code and Assembler - Launches the Assembler dialog box allowing the user to modify the
instruction at that address. Note that changes to the machine code do not modify the source
file, and any changes will be lost at the end of the session.

e Labd - Launchesthe Label dialog box, allowing the user to enter a new label, or to clear or
edit the name of an existing label.

+ Source - Launches editor at location in source (set by optional startup parametersin Windows®
Start menu HDI shortcut).

Within the BP column alist of currently supported standard breakpoint types can be displayed by
right clicking. The currently selected standard breakpoint is shown by a check mark to the left of
the menu text.

A popup menu containing the following options is available by right clicking within the window,
but outside the BP column:
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55.1 Copy

Ex
Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

55.2 Set Address...

Launches the Set Address dialog box, allowing the user to enter a new start address. The window
will be updated so that thisisthe first address displayed in the top-left corner. When an overloaded
function or a class name is entered, the Select Function dialog box opens for you to select a
function.

55.3 Go To Cursor

*
E Commences to execute the user program starting from the current PC address. The
program will continue to run until the PC reaches the address indicated by the text cursor (not the
mouse cursor) or another break condition is satisfied.

554 Set PC Here

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

555 Instant Watch

Launches the I nstant Watch dialog box with the name extracted from the view at the current text
cursor (not mouse cursor) position. Only available when the selected source lineisvalid.

55.6 Add Watch

Adds the name extracted from the view at the current text cursor (not mouse cursor) position to the
list of watched variables. If aWatch window is hot open, then it is opened and brought to the top
of the child windows. Only available when the selected source line is valid.

55.7 Goto Source

Opens the Sour ce window including the source program corresponding to the text cursor (not the
mouse cursor) position. Only available when the selected source lineis valid.
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5.6 LabelsWindow

+ Labels EIl =]

EFP |Value Name =
HTO00001000 startup koot
HTO0OO0101Z  main
H'00001064  STOP MODE
HTO0O0O102E  MAREL
HT000010BA  DMAC RUN
HTO0OOO01180 2 MASEKZ
HT000011lAC  DTC REGS
HTOOOD1Z9E _DTC SCI0_ACT
HTOOOO1ZEZ DTC SCIO RUN
HTO0OO1316  MARESD
HTO00O0134%Z  WDT RUN -
HTO00O013538  DENDOA
HTO0OOO136C WOVI
HTOOOO132E  TEIO
® H'0D0D13CE _COPY MEM
HTO0O0141%Z  THNITECT
HTO0O0145C D ROM |

Figure5.6 LabelsWindow

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

It supports column-specific double-click actions:

e BP- Setsor cancels a standard breakpoint at that address.
¢ Address - Opensa Source window at the start of the function.
¢ Name- Launchesthe Edit L abel dialog box.

Within the BP column alist of currently supported standard breakpoint types can be displayed by
right clicking. The currently selected standard breakpoint is shown by a check mark to the left of
the menu text.

A popup menu containing the following optionsis available by right clicking within the window,
but outside the BP column:
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56.1 Add...

Launches the Add L abel dialog box:

Add Label ]|

Hame ||

Walue I

k. I Cancel

Figure5.7 Add Label Dialog Box

Enter the new label name into the Name field and the corresponding value into the Vaue field and
press[OK]. The Add L abel dialog box closes and the label list is updated to show the new label.
When an overloaded function or a class name is entered in the Vaue field, the Select Function
dialog box opens for you to select afunction. For details, refer to section 14, Selecting Functions.

56.2 Edit...

Launches the Edit L abel dialog box:

Edit Label ]|

M arne
Value |H'00001012

(] I Cancel |

Figure5.8 Edit Label Dialog Box

Edit the label nhame and value as required and then press[OK] to save the modified version in the
label list. Thelist display is updated to show the new label details. When an overloaded function
or aclass nameis entered in the Name field, the Select Function dialog box opens for you to
select afunction. For details, refer to section 14, Selecting Functions.

5.6.3 Find...

Launches the Find L abel Containing dialog box:
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Il
k. I Clear | Cancel |

Figure5.9 Find Label Containing Dialog Box

Enter all or part of the label name that you wish to find into the edit box and click [OK] or press
ENTER. The dialog box closes and HDI searches the label list for alabel name containing the text
that you entered.

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

56.4 Find Next

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

5.6.5 View Source

Opens the Sour ce or Disassembly window containing the address corresponding to the label.

5.6.6 Copy

Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

5.6.7 Delete

Deletes the currently selected label from the symbol list. Alternatively use the Delete accelerator
key. A confirmation message box appears:
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HDI B |

Pleaze confirm:
Delete label.

Figure5.10 Message Box for Confirming Label Deletion

If you click on the [Y es] button the [abel isremoved from label list and the window display is
updated. If the message box is not required then do not select the Delete Label option of the
Confirmation seat in the HDI Options dialog box.

5.6.8 Delete All

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

HDI =

Pleaze confirm:
Delete ALL labels.

Figure5.11 Message Box for Confirming All Label Deletion

If you click on the [Yes] button all the |abels are removed from the HDI system’ s symbol table
and the list display will be cleared. If the message box is not required then do not select the Delete
All Labels option of the Confirmation seat in the HDI Options dialog box.

5.6.9 Load...

Merges a symbol fileinto HDI's current symbol table. The L oad Symbols dialog box opens:
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Load 5ymbols
Loak, Ia Haztut

my_code. zpm

butarial. sym

File name: Imy_cude.s_l,lm Open I
Files of type:  [Symbol Files (*.syml =l Cancel |

Figure5.12 Load SymbolsDialog Box

The dialog box operates like a standard Windows® open file dialog box; select the file and click
[Open] to start loading. The standard file extension for symbol filesis*.sym”. When the symbol
loading is compl ete a confirmation message box may be displayed showing how many symbols
have been loaded (this can be switched off in the Confirmations sheet on the HDI Options dial og).

56.10 Save

Saves HDI’ s current symbol table to a symbol file.

56.11 SaveAs...

The Save Symbols dialog box operates like a standard Windows® Save File As dialog box. Enter
the name for thefilein the File name field and click [Open] to save HDI's current label list to a
symbol file. The standard file extension for symbol filesis“.sym”.

See appendix C for symbol file format.
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57 L ocals Window

-« Locals !E[
Mame Value

+a =1 0x00003Fdd b (long[10])

j D'8410 1 0x=00003fdo (long)

1 0'10 { 0x00003fcc T {int)

min O'0 f 0x00003Fc8 b (int)

max D'22117 1 0x00003tcd b+ (int)

Figure5.13 LocalsWindow

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

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

[Vaue] Value, assigned location, and type.
The assigned location isenclosed by { } and the typeisenclosed by ().

The variables are listed with a plusindicating that the information may be expanded by double-
clicking on the variable name, and a minus indicating that the information may be collapsed.
Alternatively, the plus and minus keys may be used. For more information on the display of
information, refer to section 12.3.2, Expanding a Watch.

A popup menu containing the following optionsis available by right clicking within the window:
571 Copy

Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

57.2 Edit Value...

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

Changes the radix for the selected local variable display.

5.8 Memory Window

# Byte Memory - _Temp_Mame EIM=] B3

tddress Data Yalue
ODOFFECOO0 P2 69 74 61 Hita
ODFFEC04 63 68 00 00 ch..
OOFFECOE 00 00 00 0O
OOFFECOC 00 00 00 0O
O0OFFEC10 00 00 00 0O
O0OFFEC14 00 00 00 0O
ODOFFEC1E 00 00 00 0O

Figure5.14 Memory Window

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

The contents of memory may be edited by either typing at the current cursor position, or by
double-clicking on adataitem. The latter will launch the Edit dialog box, allowing the user to
enter anew value using a complex expression. If the data at that address cannot be modified (i.e.
within ROM or guarded memory) then the message "Invalid address value” is displayed.

Double-clicking within the Address column will launch the Set Address dialog box, alowing the
user to enter an address. Clicking the [OK] button will update the window so that the address
entered in the Set Address dialog box isthe first address displayed in the top-left corner.

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

581 Refresh

Forcibly updates the Memory window contents.

58.2 Load...

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

583 Save...

Launches the Save Memory As dialog box, allowing the user to save a block of the debugging
platform’'s memory to an S-Record file (*.mot). The start and end fields may be set similarly to the
Search option(see section 5.8.8, Search...).

584 Test...

Launchesthe Test Memory dialog box, allowing the user to validate ablock of memory within
the debugging platform. The details of the test depend on the debugging platform. The start and
end fields may be set similarly to the Search option(see section 5.8.8, Search...).

5.85 Fill...
Thisfunction is not supported by this simulator/debugger version.

Launches the Fill Memory dialog box, alowing the user to fill ablock of the debugging
platform's memory with a specified value. The start and end fields may be set similarly to the
Search option (see section 5.8.8, Search...).

5.8.6 Copy...

Launches the Copy Memory dialog box, allowing the user to copy a block of memory within the
debugging platform to another location within the same memory space. The blocks may overlap.
The start and end fields may be set similarly to the Search option(see section 5.8.8, Search...).

587 Compare...

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

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

5.8.8 Search...

Launches the Search Memory dialog box, allowing the user to search a block of the debugging
platform's memory for a specified data value. If ablock of memory is highlighted, the start and
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end fieldsin the dialog box will be set automatically with the start and end addresses
corresponding to the highlighted block, respectively.

5.8.9 Set Address...

Launches the Set Address dialog box, allowing the user to enter a new start address. The window
will be updated so that thisisthe first address displayed in the top-left corner. When an overloaded
function or aclass name including a member function is entered, the Select Function dialog box
opens for you to select afunction.

5.8.10 ASCII/Byte/Word/Long/Single Float/Double Float

A check mark next to these six options indicates the current view format. The user may select a
different option to change to that format.

59 Performance Analysis Window

Performance Analyziz =1 =]

Function| Cycle|Count | % |Histogram
u] Sart 3879 1 Le SEfEEH

Figure5.15 Performance Analysis Window
Thiswindow 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)

[Cycle] Total number of execution cycles required for the function
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[Count] Total number of callsfor the function

[%] 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

Double-clicking afunction to be evaluated displays the Performance Option dialog box. In this
dialog box, functions can be modified. Up to 255 functions can be specified.

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

591 Add Range...

Adds a new function to be evaluated. Clicking this option launches the Performance Option
dialog box, allowing the user to add a function.

5.9.2 Edit Range...

Only enabled when the highlighting bar is on a user-defined range. Launches the Perfor mance
Option dialog box, allowing the user to modify the range's settings.

593 Delete Range

Only enabled when the highlighting bar is on a user-defined range. Del etes the range and
immediately recalcul ates the data for the other ranges.

594 Reset Counts/Times

Clears the current performance analysis data.

5.9.5 Delete All Ranges

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

5.9.6 Enable Analysis

Toggles the collection of performance analysis data. When performance analysisis active, a check
mark is shown to the left of the text.
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5.10 Performance Option Dialog Box

Performance Option Ed |

Function Name |50ﬂ

Help | 1] 4 Cancel |

Figure5.16 Performance Option Dialog Box

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

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 afunction. For details, refer to
section 14, Selecting Functions.

Clicking the [OK] button stores the setting. Clicking the [Cancel] button closes this dialog box
without setting the function to be eva uated.
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511 RegistersWindow

B Registers El W=l E3
Register Value -
RO Q0000000
R1 Q0000000
R2 Q0000000
R3 Q0000000
R4 Q0000000
RS Q0000000
R& Q0000000
= Q0000000
RE Q0000000
RGO Q0000000
R10 Q0000000
R11 Q0000000
R1Z2 Q0000000
R13 Q0000000
R14 Q0000000
R15% Q0000000
= Q0000000
- SR --1111----
M 0
0 0
IMASK. T3 1
IMASKE . T2 1 —
ImMASE.T1 1
IMASE.TO 1
Reserved 0
Reserved 0
5 0
T 0 hd

Figure5.17 RegistersWindow
Allows the user to view and modify the current register values.

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

5111 Copy

Only available if ablock of text is highlighted. This copies the selected text into the
Windows® clipboard, allowing it to be pasted into other applications.
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5112 Edit...

Launches the Register dialog box, allowing the user to set the value of the register indicated by
the text cursor (not mouse cursor).

5.11.3 ToggleBit

Only availableif the text cursor is placed on abit-field, e.g. aflag within a status register. Changes
the current state of the bit to its other state, e.g. a set overflow flag can be cleared.

5.12 Source Window

The Sour ce window can be used to view any source file that was included within the object file's
debug information - this may be C/C++ and assembly language.

Line |[Address |BF LaEg Source i ‘I
8 00000000 _main ¥o1d main (wold)

9

10 long a[10];

11 long j;

17 int i, min, max;

13

14 CO00000 for{ 1=0; 1<10: i++ 3
15 Q000000 ] = rand(};

16 00000014 1707 < 034

17 0000001S j=-7;

15

19 0000001c ali] = 3;

20

21 OOO00038 - sortial:

22 Qoo000g40 min = aLD;lI; =
i ] ST A A mimne =[] .

KE 2V

Figure5.18 Source Window
It supports column-specific double-click actions:

e BP- Sets/clears a program (PC) breakpoint at that address.

e Address - Launchesthe Set Address dialog box, allowing the user to enter anew address. If
the address is within the range of thisfile, then the view will scroll such that the cursor can be
positioned correctly. If the addressisin a different source file, then that file will be opened in a
new window with the cursor set to the specified address. Findlly, if the address does not
correspond to a source file, then a new Disassembly window will be opened. When an
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overloaded function or a class name is entered, the Select Function dialog box opens for you
to select afunction.

e Labd - Launchesthe Label dialog box, allowing the user to enter a new label and edit the
name of an existing label.

¢ Line- Launchesthe Set Line dialog box, alowing the user to go directly to aline in the source
file

e Source - Opensthe source file in the editor (specified in the Startup menu HDI shortcut) at this
source line.

Within the BP column alist of currently supported standard breakpoint types can be displayed by
right clicking. The currently selected standard breakpoint is shown by a check mark to the left of
the menu text.

A popup menu containing the following options is available by right clicking in any of the other
columns within the window:

5121 Copy

Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

5122 Find

Launches the Find dialog box, allowing the user to search the source file for a string.

5123 Set Address

Launches the Set Address dialog box, allowing the user to enter a new start address. The window
will be updated so that thisisthe first address displayed in the top-left corner. When an overloaded
function or a class name is entered, the Select Function dialog box opens for you to select a
function.

5124 SetlLine

Launches the Set Line dialog box, allowing the user to display and move the text cursor (not the
mouse cursor) to a specific line.

5125 GoTo Cursor

Elf Commences to execute the user program starting from the current PC address. The
program will continue to run until the PC reaches the address indicated by the text cursor (not the
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mouse cursor) or another break condition is satisfied. Grayed if not supported by the debugging
platform.

5126 Set PC Here

Changes the value of the PC to the address indicated by the text cursor (nhot the mouse cursor).

5.12.7 Instant Watch...

Launches the Instant Watch dialog box with the name extracted from the view at the current text
cursor (not mouse cursor) position.

5.12.8 Add Watch
Adds the name extracted from the view at the current text cursor (not mouse cursor) position to the

list of watched variables. If the Watch window is not open, then it is opened and brought to the
top of the child windows.

5129 Goto Disassembly

Opens a Disassembly view at the address matching the current source line.

513 System Status Window

Sypztem Status =1 W= E3
Item status =
Connected to SH-1 Simulator
CRPU SH-1
Fun Status Readh _

Ereak Cause FC Breakpoint

Single Step Count 1 ]

Execute From Fipeline Reset

Exec Instructions &00

Cycles 1482 o
Session » Platform 4 Memory 4 Events /

Figure5.19 System Status Window

Allows the user to view the current status of the debugging platform.
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The System Statuswindow is split into four panes:

1. Session - contains information about the current session including the connected debugging
platform and the names of |oaded files.

2. Platform - contains information about the current status of the debugging platform, typically
including CPU type and mode; run status; and timing information.

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

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

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

5.13.1 Update
Updates the displayed data.
5132 Copy

Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

514 Trace Window

Thiswindow 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:

% Trace - 661 records [no filter) (o] - [O] <]

PTR C¥CLE —=ADDR-- —--PIPELINE--  --—-- INSTRUCTION-——-——--— Source

-0&6&0 0000000000 :PIPELINE REZET void main{wvoid)

-065% 0000000002 Q0000000 FFDE=-MM :8T5.L PR, @-Rl5 OOO0O03FFC<-00000000 void main{wvoid)

—0&58 0000000004 0000000Z fD=Ex IADD #Cg, R1S R15<-00003FC4

-0657 0000000006 00000004 FFD=E= -HMov #00, R3 R3=-00000000 fori i=0; i<l10; it++ 1 {
-0656 0000000005 00000006 £-D=-EMM tMOV.L R3, @{00000002, R15); OQO0O03FCC<-00000000

—0&55 0000000002 00000005 FFDE= :ERA Q00000030 PC=-00000030

-0&654 0000000013 00000004 £-+D*E tHOP

-0653 0000000014 00000030 FFDE= -HMov #0A, REZ RE<-00000004

—0&65Z 000000001le 000O0003Z £D=EMMIT CMOV.L  @{0000000%, RlS5), Bl Rl<-00000000

—-0&51 0000000015 00000034 FFD=<E= :CMP/GE RZ, R1 T<-(0}

-0650 0000000021 00000036 £<<D*Ex :EF 0oo00000C  T¢D0), PC<-0000000C

-064% 0000000023 00000038 FFD H sortia);

—-0&d2 00000000E2 0QO0000024h £ H

-0647 00000000Z5 0000000C FFDE=MMW tMOV.L @{00000072, PC), Rl R1<-00000150 3 = randi);

-0646 0000000022 0000000E £D=<<E TER @Rl PC<-00000130

—0&645 0000000032 00000010 FF<<-D=E :NOP e
4 .z

Figure5.20 Trace Window (for SH-1, SH-2, SH-2E, and SH-DSP Series)
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Thiswindow 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 the instruction
>: Split
<: Stall due to conflict
Refer to the programming manual of each device for more information on
pipeline operation.

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

[Source] C/C++ or assembly-language source programs

SH-3 and SH-3E Series:

% Trace - 105 records [no filter) = =] B3

PTR CYCLE ADDR-BUS DATA-BUS CODE No INSTRUCTION IF DE EX Mi 31 ACCESS DATA Source -
=-003& 0000000010 00000030 00000000 0003 -- - - = = = = = = = = = = - - - 0g -- -- 05 —-

-0035 0000000011 Q0000032 EZOASLFZ EZO0A 08 MOV §0000000A4,RZ [03]08 08 —-- --

-0034 0000000012 00000034 EZOAELFZ GSLFZ 0% MOV.L @{00000003,RLE),R1 0L 03 08 -- —- _J
-0033 0000000013 00000036 31Z3SBES  3LE3 0 CMP/CE RZ,R1 [0E]OA 03 08 --

-002Z 0000000014  OQO0003FCC 31EZ38BE? 3LE3  -- - - = = = = = = = = = = = - = -= == -- 0% 08 (08) :RE=-00000004

-0021 0000000015 00000038 00000000 SEER 0B EF 0000000C OC OB 0A -- 0% (02) :Rl=-00000000 sortial

-0020 00000000le  OQOO0QOOZ3A &4F37410 64F3 0C MOV RLS,P4 (op10oc OB OA --

-0022 0000000017  0000000C &4F237410 &4F2  -- - - = = = = = = = = = = = - - 0E -- -- 0B D& (0A):T=-0 3 = rand();
—-0028 0000000018 OQOO0QOOQE D1lE410E DLLE 0E MOV.L @{00000072 PC) , RL [OFIQE —— —— ——

—-0087 0000000018 00000010 D1lE410E  410B 0OF JSE @R1 10 OF QE —— ——

—-0086 0000000020 00000088 0O0091FO03 410B @ -- - - - - - - - - - - - - - - - -- —-— —— 0OE ——

-0085 0000000021 00000012 00000190 0009 10 NOP [11]10 OF —- OE (0E) :R1<-000001590

-0084 0000000022 00000190 00000190 0009 -- - - - — — — — — — — — - — — — 12 -- -- OF ——

-0083 0000000023 00000192 4FZZD407 4F2F 12 8T8 L PR, @-R1S [13]11% 10 -- OF (0F) - PR=<-0000001Z

-008Z 0000000024 00000194 4FZ2ZD407 D407 13 MOV_L @{0000001C, PC) , R4 14 13 17 -- -- o
KN 307

Figure5.21 Trace Window (for SH-3 and SH-3E Series)

Thiswindow displays the following trace information items:
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[PTR]

[CYCLE]

[ADDR-BUS]|

[DATA-BUS]

[CODE]

[No]

[INSTRUCTION]

[IF]

[DE]
[EX]
[MA]
[Sw]

[ACCESS DATA]

[Source]

SH-3DSP Series:

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)
Instruction mnemonic

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

Instruction number that was decoded

Instruction number that was executed

Instruction number that accessed memory

Instruction number that wrote back data

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

C/C++ or assembly-language source programs

% Trace - 102 records (no filter) = =] B3

ITR

-00101
-001oo0
-000a9
-00023
-00037
-0002s
-0003s
-00034
-00093z
-0003z
-00021
-00020
-000g3
-000g3
-000s7

CYCLE

ooooooooon
ooQoooooolL
[alulalalujululu]u}3
0000000003
0000000004
0000000006
0000000007
0000000008
ooQooooolo
0oQooooo1l
000QQoooo0LE
0000000013
0000000014
0000000018
0000000018

oooo
[ululals]
[ululals]
[ululals]
[ululals]
[ululals]
oooo
oooo
[ululals]
[ululals]
[alulals]

ADDREZZ CODE IF DE EX MA 2W No INSTRUCTION

0003 —— e - = -

---- 0003 al -- -- 00 ——- -—-

0000 4Fzz oz 0l -- -- -- 01 GESTS.L PR,E-RLE void mainivoid

000z 7FCE 03 0Z 01 -- -- 0E& ADD #CE,R1E

0004 EZ00 [D4]03 0Z 01 -- 03 MOV #00000000,R3 fori i=0; i=1l0; i++ ) {
0006 1F3E 0f 04 03 02 01 04 MOV.L R3,@(00000003, R15

0008 ADLlE [0s]05 04 03 02 05 ERA 00000030

0004 0003 —-- 0& 05 04 02 0& HNOP

---- Qoo0g g -- - 05 - - - - - - - - =-=- - - - -

0030 EZ0A 0% 08 06 -- —-- 08 HNOV 000000O0A, RZ

003z ElFZ OA 0% 08 -- -- 03 NOV.L @{0000000%,R15),R1

0034 31E3 [DOE]OA 0% 08 -- 0A CMPSGE RZ,R1

---- 31l&3 -— - -- 0503 -- - - - -------- -

0036 SEES oC 0B OA -- 0% OB EF 0000000C

0038 &4F3 [0D]OC OB O&A -- 0OC MOV R15,Rd sortia); il

Figure5.22 Trace Window (for SH-3DSP Series)

Thiswindow displays the following trace information items:

[PTR]

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

[CODE]

[IF]

[DE]
[EX]
[MA]
[SW]
[No]

[INSTRUCTION]

[Source]

Total number of instruction execution cycles (cleared by pipeline reset)
Program counter value
Instruction code

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

Instruction number that was decoded

Instruction number that was executed

Instruction number that accessed memory

Instruction number that wrote back data

Instruction number (corresponds to execution number in each stage)

Instruction mnemonic and data access information
(display format: destination <- accessed data)

C/C++ or assembly-language source programs
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SH-4 Series:

% Trace - 1024 records [no Filter) [ _[O] x]

PTR CY¥CLE ADDRESS codel codeZ EX-EAS LS-EAS BR-EAS FP-EHASD INSTRUCTION ACCESS DATA Source -

-078% 0000036005 00000034  xxxx *1F32 2 x x x x 1 x % ¥ X ¥ ¥ ¥ X

-0722 0000036006 000000322 EZOA *1F3Z 2 x x x x 1 x x x X X X X X sorcfa);
-0727 0000036007 00000022 EZ0A *1F3Z 2 x x x x 1 X X X X X X X X sortfa);
-0786 0000036008 00000032 EEZ0A *1F32 2 x x x x 1 ® X X X X X X X sortilal; |
-0785 000003600% 00000038 EZ0A *1F32 2 x x x x 1 x X ¥ ¥ ¥ X X X sort{al;
-0724 0000036010 00000022  EZO0A *1F3Z 2 x x x x 1 ® x x X X X X X sortfa);
-0783 0000036011 00000032 EZ0A& *1F32 2 x x x x 1 ® X X X X X X X sortial;
-078Z 0000036012 00000035 EEZ0A *1F32 2 x x x x 1 % X X X X X X X sortial;
-0721 0000036012 000000322 EZOA *1F3Z Z x x x x 1 ® x x X X X X X sorcfa);
-0720 0000036014 00000022 EZ0A *1F3Z 2 x x x x 1 X X X X X X X X sortfa);
-077% 0000036015 00000032 EE20A& *1F32 2 x x x x 1 = x x = x x x x [4 (00000030): EZ0A MOV $0A&, RE] R3<-00000008 sortial;
-0778 0000036016 00000038  xxxx *51F2 4 2 x 3 x x x x ¥ x x x x x [5& (00000032): G1F2 MOV.L @{&, R1S), R1] sort {al;
-0777 0000036017 00000038 xxxx xxxx x 4 Z & 2 x x x x x x x x x R3<-00000003 sorcfa);
-0776 0000036012 00000022 xxxx xxxx x x 4 x § 3 xxx xx x x x 00003FCC<-00000002 sortial;
-0775 0000036012 00000038 xxxx =xxxx x x 4 % 53 ® XX X X X X X sortial;
-0774 00000360Z0 00000038  xwxx xwxx x x 4 x 5 3 ® x ¥ ¥ ¥ ¥ ¥ ¥ sort(al;
-0772 0000036021 00000022 xxxx xxxx x x 4 x £ 3 X X % X X X X x sortia); ¥

KN H

Figure5.23 TraceWindow (for SH-4 Series)
Thiswindow displays the following trace information items:
[PTR] Pointer within the trace buffer (The latest instruction is 0)

[CYCLE] Total number of instruction execution cycles (cleared by pipeline reset). The
CPU internal clock cycles are counted as execution cycles. For the SH-
4BSC, one execution cycle is equivalent to three external cycles.

[ADDRESS] Program counter value
[codel] Fetched code 1
[code?] Fetched code 2

The code currently decoded is marked with *. If the two codes are executed
in parallel, the code fetched at the smaller address is marked with *.

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

[LS-EAS] Instruction number that was executed, accessed memory, or wrote back data
inthe LS pipeline

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

[FP-EXASD] Instruction number that was executed, accessed memory, or wrote back data
in the FP pipeline (only for FSCA, FSRRA, FIPR, and FTRV instructionsin
the X stage, and for FDIV and FSQRT instructionsin the D stage)
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[INSTRUCTION] Instruction number assigned to the instruction to be executed, memory
address, instruction code, and mnemonic of that instruction.

[ACCESSDATA] Dataaccessinformation (display format: destination <- transfer data)
[Source] C/C++ or assembly-language source programs

Double-clicking alinein the Trace window opens the Sour ce window or Disassembly window.
In the window, the source code is displayed and the selected line is indicated by the cursor.

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

5141 Find...

Launches the Trace Sear ch dialog box, allowing the user to search the current trace buffer for a
specific trace record.

5142 Find Next

If afind operation is successful, and the item found is non-unique, then thiswill move to the next
similar item.

5143 Filter...

This function is not supported by this simulator/debugger version.

Launchesthe Filter Trace dialog box, allowing the user to mask out all unnecessary trace entries.

5.14.4  Acquisition

Launches the Trace Acquisition dialog box, allowing the user to define the area of user program
to betraced. Thisis useful to focus tracing on problem areas.

5145 Halt
This function is not supported by this simulator/debugger version.

Stops tracing data and updates the trace information without stopping execution of the user
program.

5146 Restart
Starts tracing data.
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5.14.7  Snapshot
This function is not supported by this simulator/debugger version.

Updates the trace information to show the debugging platform'’s current status without stopping
user program execution.

5148 Clear

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

5149 Save..

Launches the Save Asfile dialog box, allowing the user to save the contents of the trace buffer as
atext file. It ispossible to define a numeric range based on the Cycle number or to save the
complete buffer (saving the complete buffer may take several minutes). Note that this file cannot
be reloaded into the trace buffer.

5.14.10 View Source

Opens a Sour ce or Disassembly window for the address.

5.14.11 Trim Source

Removes white space from the left side of the source.
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515 TraceAcquisition Dialog Box

Trace Acquisition ]

Trace startfStop——————————————
' Disable
' © Enable

- Instruction type —————————————
% |nstruction Cancel
" Subroutine ;

-Trace buffer full handling——— Help

& Continue
" Break

:: Trﬂ[:ﬂ Eﬂpﬂcit‘f ...............................................
& 1024 records
" 4096 records
" 16384 records
" 32768 records

Figure5.24 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 al instructions.
[Subrouting]  Acquires trace information for the subroutine instructions only.

[Trace buffer full handling]
[Continue] Continues acquiring trace information even if the trace information
acquisition buffer becomes full.
[Break] Stops execution when the trace information acquisition buffer becomes full.
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The trace buffer capacity can be selected from 1024 records, 4096 records, 16384 records, and
32768 records in the [Trace capacity].

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

5.16  Trace Search Dialog Box

Trace Search Ed |

—ltem

. PTR

" Cycle

" Address
& Instruction

Cancel

Help

Yalue |BRA

Figure5.25 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 [Value].

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

[Cycle] Total number of instruction execution cycles

[Address] Instruction address

[Instruction] I nstruction mnemonic

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without searching.
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517 Watch Window

« « Watch Window El =] E3

Mame Walue

-a =1 0x00003Fdd b (long[10])
;D; H' 00000000 { Ox00003tdd 1 (long)
[1] H'00000daa { Ox00003fds } (long)
[2] H'000020da { Ox00003fdc } (long)
[ 3] H'00002704 1 0x00003fe0 } (long)
[4 ] H'00002f5%a { 0x00003fed 1 (long)
[ 5] H'00003ead { 0x00003fe8 } (long)
[ ] H'0000421F { 0x00003fec } (long)
;?; H'00004d1ld { Ox00003Ff0 1 (long)
El H'000053de { Ox00003ff4 1 (long)
[ 9] H'O0Q0S665 { 0x00003FF8 1 (Tong)

max H'O000%66% { 0x00003fc4 } {intg

Figure5.26 Watch Window

Allows the user to view and modify C/C++-source level variables. The contents of this window
are blank unless the current user program can be associated to a C/C++-source file via the
debugging information available in the absolute file (*.abs).

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

[Vaue] Value, assigned location, and type.
The assigned location isenclosed by { } and the type is enclosed by ().

The variables are listed with a plusindicating that the information may be expanded by double-
clicking on the variable name, and a minus indicating that the information may be collapsed.
Alternatively, the plus and minus keys may be used.

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

5171 Copy

Only availableif ablock of text is highlighted. This copies the highlighted text into the
Windows® clipboard, allowing it to be pasted into other applications.

5172 Delete

Removes the variable indicated by the text cursor (not the mouse cursor) from the Watch window.
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5.17.3 DeleteAll

Removes all the variables from the Watch window.

5174 Add Watch...

Launches the Add Watch dialog box, allowing the user to enter a variable or expression to be
watched.

5.17.5 Edit Value...

Launches the Value dialog box, allowing the user to change the variable's value. Particular care
should be taken when the value of apointer is changed as it may no longer point to valid data.

5.17.6 Radix

Modifies the radix for the selected watch item display.

518 System Configuration Dialog Box

System Configuration !

CPU [sH-3E B

Bit size |32 System Call Address | Enable
|H'uuuunuuu

Endian  |Big Endian -
—Execution Mode

Memory Map ' Stop " Continue

00000000 7EFFFFFF EXT 32 1

7F00000D 7FODOFFF RAM 321 ~Round Mode

7F001000 DFFFFFFFEXT 321 « Round to nearest

E00DDD0O0 FFFFFFFF 110 321
* Round to zero

Cancel |

Add Modify Delete Help

Figure5.27 System Configuration Dialog Box
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This dialog box specifies the endian, system call start location, execution mode, floating-point
rounding mode, and memory map.

[CPU] Displaysthe current CPU. (The CPU must be specified in the Select Session dialog
box.)
For the SH-DSP, Internal Mode or External Mode is selected.
For SH-DSP (SH7065), one of the following is selected:
[ROM Disable/Fast Mode]  Specifiesinternal ROM disabled/fast access mode.
[ROM Disable/Slow Mode]  Specifiesinternal ROM disabled/d ow access mode.
[ROM Enable/Fast Mode]  Specifiesinternal ROM enabled/fast access mode.
[ROM Enable/Slow Mode]  Specifiesinternal ROM enabled/slow access mode.
For SH-2DSP, one of the following is selected:
[ROM Disable] Specifiesinternal ROM disabled mode.
[ROM Enable] Specifiesinternal ROM enabled mode.

[Bit size] Displays the address bus width. It isfixed to 32 bits.

[Endian] Specifies big endian or little endian (for the SH-1, SH-2, SH-2E series, SH-DSP, and
SH-2DSP, thisitem is fixed 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.
[Continue]  Continues the simulation.

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

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

e SH-1, SH-2, SH-2E, SH-3, SH-3E, and SH-3DSP Series
ROM (internal ROM), RAM (internal RAM), EXT (external memory), 1/O (internal 1/0)

e SH-DSP
XROM (internal XROM), YROM (interna YROM), XRAM (internal XRAM), YRAM
(internal YRAM), EXT (external memory), 1/O (internal 1/O)

¢ SH-DSP with Cache
XRAM (interna XRAM), YRAM (internal YRAM), INTRAM (internal RAM), EXT (external
memory), 1/O (internal 1/0)
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» SH-DSP (SH7065)
XRAM (interna XRAM), YRAM (internal YRAM), INTROM (internal ROM), EXT (external
memory), 1/O (internal 1/0)

e SH-2DSP
XRAM (internal XRAM), YRAM (internal YRAM), INTROM (internal ROM), INTRAM
(internal RAM), EXT (external memory), 1/O (interna 1/O)

e SH-4/SH-4 (SH7750R)
NORMAL (normal memory), INTRAM (internal RAM), 1/O (internal 1/0)

e SH-4BSC
NORMAL (normal memory), MPX (Multiplex), BCSRAM (byte-control SRAM), BSTROM
(burst ROM and burst count), DRAM (DRAM), SDRAM (synchronous DRAM), INTRAM
(internal RAM), /O (interna 1/0)

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

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

Notes: For the SH-4BSC, the following must be noted:
1. Theaccesscycle count isdisplayed as --.
2. Memory map entries cannot be newly created or canceled. Therefore, only the
[Modify] button can be used for [Memory Map].
3. For theinternal RAM and /0O, the memory map entries cannot be modified. To
enable or disabletheinternal RAM, use the ORA bit of the CCR control register.

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

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

Memory Map Modify |

Memory type IHOM
Start address |H'uuuuuuuu

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

Figure5.28 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 cyclesfor 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] and [End address] cannot be modified. Specify [Memory
type] and [Data bus 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 be inserted in areas 0 to 7 can be specified. The specified values
correspond to the values in 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.

Note: Thememory map setting for the area allocated to a system memory resour ce cannot
be deleted or modified. First delete the system memory resour ce allocation with the
Memory Map dialog box, then delete or modify the memory map setting.
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520  Set State Dialog Box

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

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

The Set 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 =

Cancel

Help |

i

Figure5.29 Set State Dialog Box (Normal Memory)

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

[Inserted Wait Cycle] Specifies the number of wait cyclesto be inserted in all accesses
(corresponds to the AnW in WCR?2).
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DRAM:

Set State i
Inserted Idle Cycle: 15 -
CAS Assertion Width: 16 =

Help i

Cancel |

[Inserted Idle Cycle]

Figure5.30 Set State Dialog Box (DRAM)

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

Help i

Inserted Idle Cycle: 15 -

CAS Latency Cycle: ]1 *l

[Inserted Idle Cycle]

[CAS Latency Cycle]

Figure5.31 Set State Dialog Box (SDRAM)

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 CAS latency cycles (correspondsto AnW in
WCR?2).
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MPX:

Set State |

Inserted Idle Cycle: 15 -
First Bead Cycle:
First Write Cycle:
Second After Cycle:

Help |

Cancel

i

Figure5.32 Set State Dialog Box (MPX)

[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).

[First Read Cycle]* Specifies the number of cyclesto beinserted in the first cycle for the
read access.

[First Write Cycle]* Specifies the number of cyclesto beinserted in the first cycle for the
write access.

[Second After Cyclel* 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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521 Memory Map Dialog Box

Memory Map !
System Configuration Memory map

CPU:5H-3E =] [00000000 7ZEFFFFFF EXT 321

Bit Size:32 7F000000 7FODOFFF RAM 321

Exec Mode:STOP 7F001000 DFFFFFFF EXT 321

=] E000000D FFFFFFFF IO 321

42

w5tem memory resource

00000000 DO0O03FFF Read
00004000 DOO0O7FFF Write
00008000 DODOFFFF ReadfWrite

Add Modify Delete BReset Help Close

Figure5.33 Memory Map Dialog Box
This dialog box displays a memory map and information on the target CPU.

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

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

[Memory map] Displays the start address, end address, memory type, 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 Resource Modify dialog box, and [ System memory
resour ce] items can be specified.

[Modify] Modifies [System memory resour ce] items. Select an item to be modified in
the list box and click this 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 this button.
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Note that the [Reset] button can reset the [M emory map] and [System memory resour ce] to the
default value. Clicking the [Close] button closes this dialog box.
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522  System Memory Resource Modify Dialog Box

System Memory Resource Modify |

Start address |H'uuuuuuuu

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

Cancel

Access type
|7F Read " Write T HeadfWrite Help

Figure5.34 System Memory Resource Modify Dialog Box
This dialog box specifies or modifies system memory 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

Click the [OK] button after specifying the [Start address|, [End address], and [Accesstype].
Clicking the [Cancel] button closes this dialog box without modifying the setting.

Rev. 3.0, 09/00, page 94 of 276
HITACHI




523 Control Registers Window

Thiswindow displays the following control register values. Thiswindow is provided only for the
SH-3, SH-3E, SH-3DSP, SH-4 series, and SH-DSP with Cache. The displayed contents depend on
the target CPU.

SH-3 and SH-3E Series:

W Contral Registers !E

FTEH 10000000
PTEL  2000010E
TTB 10000000
TEA, 20000000
MMUCE 00000723
EAPEYT 00000700
INTEYT 00000200
TRA, 00000040
CCR 00000023

Figure5.35 Control RegistersWindow (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-3DSP Series:

B Control Registers !EE

FTEH 10000000
FTEL  2000010E
1TB 10000000
TEA 20000000
MMUCRE 00000123
EXFEYT 00000700
INTEYT 00000200
TRA (00000040
CCR Q0000007
CCRz 00000303

Figure5.36 Control RegistersWindow (for SH-3DSP Series)

In addition to the registers displayed for the SH-3 and SH-3E series, the CCR2 (cache control
register 2) isdisplayed for the SH-3DSP series.

SH-4 Series:

B Control Registers !E

FTEH 00000000 3*
PTEL  2000010F
TTE 10000000
TEA, 20000000
MMUCE 00000301
EXPEYT 00000700
INTEVT 00000200
TRA 00000040
CCR 00008147
LACRO 00000000
LACR1 00000000 =]

Figure5.37 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] Queue address control registers0 and 1
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[SARO to SAR3]
[DARO to DARS]
[DMATCRO to DMATCR3]
[CHCRO to CHCR3]
[DMAOR]

[MCR]

[BCR1 and BCR?]
[WCRL to WCR3]
[RTCSR]

[RTCNT]

[RTCOR]

[RFCR]

SH-DSP with Cache:

DMA source address registers 0 to 3
DMA destination addressregisters 0 to 3
DMA transfer count registers0to 3
DMA channel control registers0to 3
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 register

Refresh count register

B Control Registers !EE

CCR ZF

Figure5.38 Control Registers Window (for SH-DSP with Cache)

Only the CCR (cache control register) is displayed for the SH-DSP with Cache.

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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5.24  PTEH Dialog Box

I |

VPN[Bit31-10):
pr1uuuuuuu

ASID([Bit7-0);
|H'I]I]

Help (1] 4 Cancel

Figure5.39 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, SH-3DSP, 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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5.25 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, SH-3DSP, and SH-4 series. The displayed
contents depend on the target CPU.

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

PTEL i
PPN[Bit30-10): -8ZBitBita) .
|H'20000000 & 1-Kbyte page ’

i " 4-Khyte page
-PR Field[Bit6-5)— i R
P¥ Mode User Mode M ¥ bit(Bit8)
* Read only Mo access ¥ C bit[Bit3)
" Readfrite No access
" Read only Read only | M D bit[Bit?)

I T ReadfWrite Read/\Write ¥ SH bit[Bit1)

Help Cancel

Figure5.40 PTEL Dialog Box (for SH-3, SH-3E, and SH-3DSP Series)
[PPN] Physical page number in longword size.

[PR Field] Page protection status.
PV Mode User Mode
Read only Noaccess  Enablesread in privileged mode.
Read/Write  Noaccess  Enablesread and write in privileged mode.
Read only Read only Enablesread 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.
[C bit] Cacheable bit.
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[D bit] Dirty bit.

[SH bit] Sharing bit.
SH-4 Series:
PTEL ]|
g — P
[H'20000000 : :
i Eit[Eit?,Bitd] .................................... Cancel

# 1-Kbyte page
" A-Kbyte page
" G4-Khyte page
" 1-Mbyte page

Help

M ¥ bit[Bit8)
M C bit[Bit3)
M D bit[Bit2)
M SH bit[Bit1)
¥ WT bit[Bit0)

.FIH Fiﬂld[BitE'E]' ....................................... i
PY¥ Mode User Mode {
* Read only Mo access
" ReadfWrite Mo access
" Read only Read only
' ReadfWrite ReadMWrite

Figure5.41 PTEL Dialog Box (for SH-4 Series)

In addition to the items set for the SH-3, SH-3E, and SH-3DSP 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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526 TTB Dialog Box

TTB K|

TTBE:
pr1uuuuuuu

Help 4] 4 Cancel

Figure5.42 TTB Dialog Box

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

527 TEA Dialog Box

TEA K|

TEA:
przuuuuuuu

Help Cancel

Figure5.43 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, SH-3DSP, 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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528 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, SH-3DSP, and SH-4 series. The displayed
contents depend on the target CPU.

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

MMUCR |
RC Field(Bit5-4): ¥ SV bit(Bit8)
|2 A bit(Bit2)

M IX bit[Bit1)
M AT bit[Bit0]

Help Ok Cancel

Figure5.44 MMUCR Dialog Box (for SH-3, SH-3E, and SH-3DSP Series)

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

[RC Field] Random counter.

[SV hit] 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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SH-4 Series:

MMUCR ]

LRUI Field[Bit31-26]:

[H'0000000D WV SV bit(Bit8)

URB Field(Bit23-18); ~ T bit[Bit2)
|H"00000000 ¥ SQMD bit[Bit9)

i s e P S ot
s L -

Figure5.45 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 hit] Single virtual memory mode bit.

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

[SQMD hit] Store queue mode bit.

[AT bit] Address trandlation 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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529 EXPEVT Dialog Box

EXPEVT =]

Exception Code[Bit11-0]:
[H*100

Help 4] 4 Cancel

Figure5.46 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, SH-3DSP, and SH-4 series.

[Exception Code] specifies an exception code. (H' 000 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.

530 INTEVT Dialog Box

INTEVT =]

Exception Code[Bit11-0]:
|H*200

Help

Cancel

Figure5.47 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, SH-3DSP, and SH-4 series.

[Exception Code] specifies an exception code. (H' 000 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.

Rev. 3.0, 09/00, page 104 of 276
HITACHI




531 TRA Dialog Box

TRA K|

Immediate Data[Bit9-2]:
[H*10

Help 1] 4 Cancel

Figure5.48 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, SH-3DSP, and SH-4 series.

[Ilmmediate Data] specifies an immediate value (H' 00 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 values in the memory. Clicking the [Cancel] button
closes the dialog box without storing the modified values.
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5.32 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, SH-3DSP, SH-4 series, and SH-DSP with Cache. The
displayed contents depend on the target CPU.

SH-3 and SH-3E Series:

CCR |

¥ RA bit[Bit5)

V¥ CE bit[Bit3)

Cancel

M WT bit[Bit1)

¥ CE bit(Bit0) Help

Figure5.49 CCR Dialog Box (for SH-3 and SH-3E Series)

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

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

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

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

[CE hit] Cache enable bit.
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SH-3DSP Series:

CCR |

M CF bit[Bit3) e o]

¥ CB bit[Bit2)
Cancel

V¥ WT bit[Bit1)

¥ CE bit{Bit0] Help

Figure5.50 CCR Dialog Box (for SH-3DSP Series)

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

[CF bit]

[CB bit]

[WT bit]

[CE bit]

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

Copy-back bit. Specifies the cache writing mode in the P1 area.

Write-through bit. Specifies the cache operating mode in the PO, U0, and P3
aress.

Cache enable hit.
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SH-4/SH-4BSC.:

CCR i
M 11X bit[Bit15) M OIX bit(Bit7) M ORA bit[Bits)
M ICI bit[Bit11] M OCI bit[Bit3) M CB bit[Bit2)
¥ ICE bit[Bit8) ¥ OCE bit[Bit0) ¥ T bit[Bit1)
e i e -

Figure5.51 CCR Dialog Box (for SH-4/SH-4BSC)

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

[11X bit]

[ICI bit]

[ICE bit]
[OIX bit]

[OCI bif]

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

[WT bit]

IC index enable bit.

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

I C 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 all 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 modein the P1 area.

Write-through bit. Specifies the cache writing mode in the PO, U0, and P3 areas.
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SH-4 (SH7750R):

CCR EEI
¥ EMODE bit(Bit31] ¥ OCI bit[Bit3) T
M 11X bit[Bit15) W OCE bit[Bit0)
Cancel
M ICI bit[Bit11) ¥ ORA bit[Bit5)
W ICE bit[Bit8] M CB bit(Bit2) Help
M OIX bit(Bit7) ~ WT bit[Bitl)

Figure5.52 CCR Dialog Box (for SH-4 (SH7750R))

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

[EMODE bit]  Cache doubled mode bit.

[11X bit]

[1CI bit]

[ICE bif]
[OIX bit]

[OCI bit]

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

[WT bit]

IC index enable bit.

IC disable bit. Selecting this box and clicking the [OK] button flushes the V hits
of al entriesin the IC.

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

OC disable hit. Selecting this box and clicking the [OK] button clearsthe V and
the U bits of all 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 mode in the PO, UO, and P3 areas.
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SH-DSP with Cache:

CCR |
V¥ WB bit(Bit5) ¥ 1D bit{Bit1)
M CP bit[Bitd) ¥ CE bit[Bit0)

W TW bit[Bit3)
~ 0D bit[Bit2)

Y field[Bit7-6] Cancel
~ Wayl  Way?2 =
 Wayl  Way3 Help

Figure5.53 CCR Dialog Box (for SH-DSP with Cache)

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

[WB hit] Write-back bit.

[CP hit] Cache purge bit.

[TW hit] Two way mode bit.

[OD bhit] Operand replacement disable bit.
[ID bit] Instruction replacement disable bit.
[CE hit] Cache enable bit.

[W field] Way specification bit.

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. 3.0, 09/00, page 110 of 276
HITACHI




5.33 CCR2Dialog Box

CCR2 ]|

¥ W3LOAD bit(Bit9) T T

F W3LOCK bit[Bit8)
Cancel

W W2LOAD bit[Bit1)
¥ W2LOCK bit[Bit0) Help

Figure5.54 CCR2 Dialog Box

This dialog box specifies the following values of the cache control register 2 (CCR2). This dialog
box is provided only for the SH-3DSP series.

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

[W3LOAD bit]
[W3LOCK hbit]
[W2LOAD bit]

[W2LOCK hbit]

Way 3 load hit.
Way 3 lock bit.
Way 2 |load hit.

Way 2 lock 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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534 QACRO0and QACR1 Dialog Boxes

QACRO =]

ArealBitd-2]:
|H'uuuuuuuu

Help 4] 4 Cancel

Figure5.55 QACRO Dialog Box

These dialog boxes specify the values of the queue address control registers 0 and 1 (QACRO and
QACR1). The QACRL1 dialog box has the same functions as the QACRO dialog box shown in
figure 5.55. 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 isdisabled.

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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535 SAROto SAR3 Dialog Boxes

SARD =]

Source Address:
|H'uuuuuuuu

Help 1] 4 Cancel

Figure5.56 SARO 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 5.56. 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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536 DAROtoDAR3Dialog Boxes

b |
Destination Address:
|H'uuuuuuuu
Help ................. S o

Figure5.57 DARO Dialog Box

These dialog boxes specify the values of the DMA destination address registers 0 to 3 (DARO to
DARS3). The DAR1 to DAR3 dialog boxes have the same functions as the DARO dialog box
shown in figure 5.57. 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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537 DMATCROto DMATCRS3 Dialog Boxes

Transfer Count[Bit23-0):
|H'00000000

Help OK gy

Figure5.58 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 5.58. 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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538 CHCROto CHCRS3 Dialog Boxes

CHCRO
SSA Field[Bit31-29): ™ STC bit(Bit28) SM Field[Bit13-12):
;Setting prohibited for PCMCIA access _:j ihddress incremented _:j
DSA Field[Bit27-25): ™ DTC bit[Bit2 4] DM Field[Bit15-14):
!Setting prohibited for PCMCIA access __v_i iﬁ.ddress incremented _jj

RS Field[Bit11-8]:
iExternaI request, dual address mode :j

~T5 FIEId[BItE'd] .................................................... :

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

" Byte size[8 bits] ¥ RL bit(Bit18) I IE bit[Bit2)
« “Word size[16 bits]

" Longword size[32 bits]
| 32-byte block transfer . ¥ AL hit[Bit16) ¥ DE bit[Bit0)

V¥ AM bit[Bit17) V¥ TE bit[Bit1)

Help 0K Cancel

Figure5.59 CHCRO Dialog Box

These dialog boxes specify the values of the DMA channel control registers 0 to 3 (CHCRO to
CHCRS3). The CHCR1 to CHCR3 dialog boxes have the same functions as the CHCRO dialog
box shown in figure 5.59. 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 hit] Specifies wait 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 addressis
incremented or decremented.
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[DM Field]

[RS Field]
[TSField]
[DS bit]
[RL bit]
[AM bit]
[AL bit]
[TM bit]
[1E bit]

[TE bif]

[DE bit]

Destination address mode. Specifies whether the DMA transfer destination
address isincremented or decremented.

Resource select. Specifies the transfer request source.
Transmit size. Specifies the transfer data size.

DREQ select hit.

Request check level bit.

Acknowledge mode hit.

Acknowledge level bit.

Transmit mode bit. Specifies the bus mode for transfer.
Interrupt enable bit.

Transfer end bit. This bit is set when transfer has been completed for the count
specified in the DMATCR.

DMA enable hit. 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
request 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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539 DMAOR Dialog Box

pMAOR [

PR Field(Bit9-8] —
% CHO>CH1>CH2>CH3
 CHO>CH2>CH3>CH1 | ™ AE bit[Bit2)
£ CH2>CHO>CHI>CH3 | ™ NMIF bit[Bit1]

¢~ Bound robin mode ¥ DME bit(Bit0]

V¥ DDT bit(Bit15)

Help (1] 4 Cancel

Figure5.60 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.

[PR Field] Priority mode. Specifiesthe priority of the channels when transfer is requested
to two or more channels at the same time.

[DDT hit]* On-demand data transfer bit.

[AE bit] 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 modified values.
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540 MCR Dialog Box

MCR ]

TRC Field(Bit29-27): TRWL Field([Bit15-13):

[ o f -]
TPC Field(Bit21-19): TRAS Field(Bit12-10]:

o A [z =
RCD Field[Bit17-16]: SZ Field([Bit8-7):

|2 =] |64bit |
AMX Field([Bit5-3):

o 5
™ RASD bit[Bit31) ™ AMXEXT Bit[Bit6)
™ MRSET bit(Bit30) ™ RFSH bit[Bit2)
I~ TCAS bit[Bit23) ™ RMODE bit[Bit1]
™ BE Bit(Bit9) I~ EDOMODE Bit[Bit0)

s 0 -

Figure5.61 MCR Dialog Box

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

[TRC Field] Specifies the RAS precharge period after refresh.
[TPC Field] RAS precharge period.

[RCD Field] RAS-CASdelay.

[TRWL Field] Write precharge delay.

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

[AMX Field] Address multiplexing.
[RASD hit] RAS down mode hit.
[MRSET] Mode register set.
[TCAS hit] CAS negation period.
[BE Bit] Burst enable bit.

[AMXEXT Bit] Address multiplex bit.
[RFSH hit] Refresh control bit.
[RMODE hit] Refresh mode bit.
[EDOMODE bit]  EDO mode bit.

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. 3.0, 09/00, page 120 of 276
HITACHI



541 BCR1 Dialog Box

BCR1
ENDIAN Bit[Bit31]: ADBST Field[Bit13-11]:
iﬂig endian _:! iNurmaI Mmemory _v_j
MASTER Bit[Bit30]: ALBST Field[Bit10-8]:
iMaster _:j iNurmaI Mmemory :_i
AIMPX[Bit29]: ABBST Field[Bit7-5]:
iMF‘X _v_i ]Nnrmal Mmemory _v_!

DBAMTP Field[Bit4-2]:

ihrea 2 and 3 are DRAM

 IPUP bit[Bit25) ¥ PSHR bit[Bit18)

~ OPUP bit[Bit24) ¥ MEMMPX bit[Bit17)

¥ AIMBC bit[Bit21] ¥ HIZMEM bit(Bit15] Cancel
 AAMBC bit[Bit20] W HIZCNT bit(Bit1 4]

I BREQEN bit[Bit19) ¥ ASBPCM bit[Bit0] Help

L]

Figure5.62 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]
[MASTER Bit]
[AOMPX]

[AOBST Field]

[ASBST Field]

Endian flag.
Master/slave flag.
Memory type of areaO.

Burst ROM control in area 0. When using the burst ROM, specify the burst
count together.

Burst ROM control in area 5. When using the burst ROM, specify the burst

count together.
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[AGBST Field]

[DRAMTP Field]
[IPUP bit]*
[OPUP bit]*
[AIMBC bit]
[A4MBC bit]
[BREQEN bit]*
[PSHR bit]*
[MEMMPX bit]
[HIZMEM bit]*
[HIZCNT bit]*

[AS6PCM bit]

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

Burst ROM control in area 6. When using the burst ROM, specify the burst

count together.

Memory type for areas 2 and 3.

Pull-up resistor state for control input pins.
Pull-up resistor state for control output pins.
SRAM byte control mode for area 1.
SRAM byte control mode for area 4.
BREQ enable bit.

Partial sharing mode hit.

MPX bus bit for areas 1 to 6.
High-impedance control bit.
High-impedance control bit.

Bustype for areas 5 and 6.

closes the dialog box without storing the modified values.
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542 BCR2 Dialog Box

BCR2 !
- ABSZ Field(Bit13-12) ~A2SZ Field(Bit 54— -
" BAbits " 16 bits | € G4bits " 16 bits
" 8 bits ¥ 32 bits ' i~ B bits = 32 bits
= AESZ Fiﬂld[Bit ‘l ‘l_‘l [l] ..................... A‘I Sz Fiﬂld[Bit 3_2]. DAL
" B4 bits = 16 bits = 64 bits = 15 bits
= 8 hits * 32 bits " § bits i+ 32 bits
-AASZ Field(Bit 98] [ A0SZ Field(Bit 15-14)
i~ B4 bits = 15 bits = 64 bits 15 bits

i~ 8 hits * 32 bits = @ bits i+ 32 bits .
-A3SZ Field(Bit 7-6] — e

© GAbits 16 bits B

= 8 hits ' 32 bits

ﬂﬂlp J _, ................. I‘JK .................. - Qancﬂl

Figure5.63 BCR2 Dialog Box

This dialog box specifies the values of the bus control register 2 (BCR2). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:
[AOSZ Field] to [A6SZ Field]  Buswidth of the corresponding area (O to 6).

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

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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543 WCRL1 Dialog Box

WCR1

DMAIVY Field[Bit30-28]:

ABNY Field[Bit26-24]:

ABIW Field[Bit22-20); o =
A4IW Field[Bit18-16); o Help
A3IW Field(Bit14-12); e
A2IW Field(Bit1 0-8); o
A1IW Field(Bit6-4): o =
ADIW Field(Bit2-0): o =

Cancel

Figure5.64 WCR1 Dialog Box

This dialog box specifies the values of the wait control register 1 (WCR1). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:

[DMAIW Fied]* Idle cycle count specification for the DMAIW-DACK devices.
[AOIW Field] to [A6IW Field]  Idle cycle count specification for areas O 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.
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544 WCR2 Dialog Box

WCR2 i
ABWY Field(Bit31-29):
AGB Field(Bit28-26];:

Cancel

ARV Field[Bit25-23): 15 -
ASB Field[Bit22-20]; 2 3 Help
A4V Field(Bit19-17): 15 ~
A3W Field(Bit15-13): 15 ~| MNormal
A2V Field[Bit11-9): 15 ~| MNormal
A1V Field[Bit8-6): 15 ~
ADWY Field[Bit5-3): 15 ~
AOB Field(Bit2-0): 2

Figure5.65 WCR2 Dialog Box

This dialog box specifies the values of the wait control register 2 (WCR2). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:

[AOW Field] to[ABW Field]  Wait state control for the corresponding area (O to 6). Note that
the specifications for areas 2 and 3 are valid only for normal
memory. Memory types for areas 2 and 3 are indicated on the
right side of [A3W Field] and [A2W Field].

[A6B Field]* Burst pitch count for the burst transfer in area 6.
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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.
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545 WCR3Dialog Box

WCR3 i

AGH Field[Bit25-24): lu ~| ¥ ABSO bit[Bit26)
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A3H Field[Bit13-12]:

AZH Field[Bit9-8]: ]l] vl v A250 bit[Bit10)
ATH Field[Bith-4]: ]l] vl ¥ A150 bit(Bit6)
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Help i

<

<

<

Cancel

Figure5.66 WCR3 Dialog Box

This dialog box specifies the values of the wait control register 3 (WCR3). Thisdialog box is
provided only for the SH-4 series.

In this dialog box, specify the following values:
[AOH Field] to [A6H Field] Data hold time for the corresponding area (0 to 6).

[AOSO hit] to [A6S0 hit] Setup time of the write strobe signal for the corresponding area
(Oto 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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546 RTCSR Dialog Box

RTCSH ]
M CMF bit[Bit7) CKS field[Bit5-3):
M CMIE bit(Bits) | CKI0/4096 ]

W OVF bit[Bit2)
~ OVIE bit(Bitl)
W LMTS bit[Bit0)

Help 0K Cancel

Figure5.67 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 bit] Compare match flag.

[CMIE bit]* Compare match interrupt enable bit.

[OVF bit]* Refresh count overflow flag.

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

[LMTS hit] Refresh count overflow limit select bit.

[CKSField] Clock select hit.

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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547 RTCNT Dialog Box

Riovt |
RTCNT(Bit7-0):
|H'FF
o S e

Figure5.68 RTCNT Dialog Box

This dialog box specifies the values of the refresh timer counter (RTCNT). 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.

548 RTCOR Dialog Box

Ricon |
RTCOR(Bit7-0):
|H'FF
i S e

Figure5.69 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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549 RFCR Dialog Box

RPCR____________________________H
RFCR(Bit3-0):
|H*3FF
- S o

Figure5.70 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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550 TLB Dialog Box
TLB

Entry Wayl Wayl Way2 Way3

00 | [1000010042000010E | [00000000/00000000 | {0D000000/00000000 | [0D0O00D000/00000000 i’
01 | |00000000/00000000 | {0D0D000D/00000000 | {0D000D00O/00000000 |00000O00D0/0000000D

02 | |00000000/00000000 | |00000000/00000000 {0D000000/00000000 |0000D00000000000

03 | |00000000/00000000 | {0D0D0000/00000000 | {0D000D00O/00000000 |00000D00D0/00000000

04 | |00000000/00000000 | (00000000/00000000  {0D000000/00000000 |0000D000/00000000

05 | |00000000/00000000 | (0D0D000D/00000000  {0D000DOO/00000000  |0000O00D0/00000000

06 | |00000000/00000000 | |00000000/00000000 {0D000D00/00000000 |0000D0O000000000

07 | |00000000/00000000 | (0DODODOD/00000000 | {0D000DOO/00000000 |0000O00D0/00000000

08 | |00000000/00000000 | (0000D0000/00000000  |0D000000/00000000 |0000D0O000000000

03 | |00000000/00000000 | {0D0D000D/00000000 | {0D000DOO/00000000 |00D0D00D0/00000000

0A | |00000000/00000000 | {00000000/00000000 | {0D000000/00000000 |0000D0O000000000

0B | |00000000/00000000 | (0D00D0000/00000000 | {0D000D00O/00000000 |0000000D0/00000000

0C | |00000000/00000000 | |00000000/00000000  {0D000000/00000000 |0000D00000000000

0D | |00000000/00000000 | {0D0D0000/00000000 | {0D000D00O/00000000  |0000O00D0/00000000

0E | |00000000/00000000 | (00000000/00000000 |0D000000/00000000 | |0000D00000000000

OF  |00000000/00000000 |0000000000000000 |00000000;00000000 |00000000700000000 ~ |

Find Flush Help Cancel i

Figure5.71 TLB Dialog Box

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

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

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

Searchesthe 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.

button closes the dialog box without storing the modified contents.
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551 TLB Modify Dialog Box

TLB Modify ]|
Entry: Yirtual Address:
|H*00 [H*10000000
Way Physical Addess:
[ |H*20000000
ASID[H'D-H'FF]:
¥ ¥Valid H'I]I-] [ i
¥ Cacheable i
’;‘. Qirt"f Prﬂtﬂdiﬂn ......____i
¥ Share status PY Mode User Mode :

* Read only No access

.
! R ]| " ReadfWrite No access |
' + 1-Kbyte page I " Read only Read only |
| " 4-Kbyte page | ' ReadfWrite ReadfWrite i
Help ................. T e

Figure5.72 TLB Modify Dialog Box

This dialog box specifiesthe TLB contents of the entry and way selected in the TL B dialog box.
Thisdialog box is provided only for the SH-3, SH-3E, and SH-3DSP series.

The following items can be specified.
[Entry] Entry number selected by the TL B dialog box.
[Way] Way number selected by the TL B dialog box.

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

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

[ASID] Address space I D, which specifies the process that can access the virtual
page.
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[vaid] Specifies whether or not the entry is valid. Selecting this box makes the entry

valid.
[Cacheable] 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

assumes 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.

[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 TLB dialog box. Clicking the
[Cancel] button closes the dialog box without modifying the TLB contents.
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5,52 TLB Find Dialog Box

TLB Find |
Address:
|H'10000000
Modify

Address Type

% ¥irtual address Cloge

" Physical address

Help

Entry Way Address array Data array
00 0 10000100 2000010E

Figure5.73 TLB Find Dialog Box

This dialog box searches the TLB contents. This dialog box is provided only for the SH-3, SH-3E,
and SH-3DSP 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 virtua 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 TL B M odify dialog box will open and the TLB contents can be modified.

Thisdialog box is closed by clicking the [Close] button.
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553 Open TLB Dialog Box

R |
TLB Kind At i

# Instruction TLB
Cancel

" Unified TLB

Help

Figure5.74 Open TLB Dialog Box

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

In thisdialog 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 TL B dialog box. Clicking the [Cancel] button
closes the Open TLB dialog box.
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554 Instruction TLB Dialog Box

Inztruction TLB |

Entry Address array Data arrayl

oo 00000000 O0O0000OOO
m 10000000 10000000
02 20000000 0O0O0D0OOO
03 30000000 10000000

Modify Flush Eind

Help Cancel

Figure5.75 Instruction TLB Dialog Box
This dialog box displaysthe ITLB contents. This dialog 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)
[Address array] Address array in each entry of the ITLB
[Dataarrayl] Dataarray 1 in each entry 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 the list box,
click the button. The Instruction TLB M odify dialog box will open and the ITLB
contents can be modified.

[Flush] Flushes all ITLB contents. Clicking the button clears the V bits of al 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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5,55 Instruction TLB Modify Dialog Box

Inztruction TLB Modify ]
Entry: Yirtual Address:
]H'm §H'1uuuuuuu
ASID[H'0-H'FF]: Physical Address:
;H'uu iH'zuuuuuuu
r'PﬂgE SiZﬂ' ..................................................... '!':‘; va!id
* 1-Kbyte page v Cacheable

' G4-Kbyte page ¥ Share status

" 1-Mbyte page

I
i " 4-FKbyte page

PR e R —
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|

" Head only No access

Help

&~ Read only Read only

Figure5.76 Instruction TLB Modify Dialog Box

This dialog box modifiesthe ITLB contents of the entry selected in the Instruction TLB dialog
box. This dialog box is provided only for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by the Instruction TLB dialog box.
[ASID] Address space I 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]

[Valid]

[Cacheable]

[Share status]

Specifies the page protection status.

PV Mode User Mode

Readonly  No access Enablesread in privileged mode.

Read only Read only Enablesread in privileged or user mode.

Specifies whether or not the entry is valid. Selecting this box makes the entry
valid.

Enables or disables caching. Selecting this box enables caching of the page.

Specifies whether or not 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 I nstruction TL B dialog box.
Clicking the [Cancel] button closes the dialog box without modifying the ITLB contents.
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556 Instruction TLB Find Dialog Box

Instruction TLE Find |
Address:
|H'1uuuuuuu
Modify
~Address type
& Virtual address Close
' g
Physical address Help

Entry Address Array Data arrayl
o 10000100 20000144

Figure5.77 Instruction TLB Find Dialog Box
Thisdialog box searchesthe 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 isvirtual 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 ITLB entry, address
array, and data array 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 [Close] button closes this dialog box.
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5,57 Unified TLB Dialog Box
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Figure5.78 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]
[Address array]

[Dataarrayl]

Dataarray 1 in each entry of the UTLB

Entry number in the UTLB (H'00 to H'3F)

Address array in each entry 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] Flushes all UTLB contents. Clicking the button clears the V bits of all address
arrays and data arrays 1 to zero, and invalidates all UTLB entries.
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[Find] Searches the UTLB contents. Clicking the button will 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.
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5,58 Unified TLB Modify Dialog Box

Unified TLB Modify
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Figure5.79 Unified TLB Modify Dialog Box

This dialog box specifies the UTLB contents of the entry selected in the Unified TLB dialog box.
This dialog box is provided only for the SH-4 series.

The following items can be specified.

[Entry] Entry number selected by the Unified TL B dialog box.
[ASID] Address space I 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 Enablesread in privileged mode.
Read only Read only Enablesread in privileged or user mode.
Read/Write  No access Enables read and write in privileged mode.
Read/Write Read/Write  Enablesread and writein privileged or user

mode.
[vaid] Specifies whether or not the entry is valid. Selecting this box makes the entry
valid.
[Cacheable] 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 simulator/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 TL B dialog box. Clicking
the [Cancel] button closes the dialog box without modifying the UTLB contents.
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5,59  Unified TLB Find Dialog Box
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Figure5.80 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 data array 1.

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

Clicking the [Close] button closes this dialog box.
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5.60

Cache Dialog Box

Cache

EntUVY LRU Tagadr LW0 LWl LWz W3

WayD:

0 0000000 00000000 00000000 00000000 00000000 DOOOOODOOD
00111111 00000000 00000000 00000000 00000000 DOOOOOOOD
0 0 000000 00000000 00000000 00000000 00000000 DOOOOODOO
0 0 000000 00000000 00000000 00000000 00000000 DOOOOODOO
0 0 000000 00000000 00000000 00000000 00000000 DOODOOOD

Ll |

Wayl:

0 0 000000 00000000 00000000 DOD0O0000 00000000 DOODOOOD
00111111 00000000 00000000 00000000 00000000 DOOOOOOOD
0 0000000 00000000 00000000 00000000 00000000 DOOOOODOOD
0 0000000 00000000 00000000 00000000 00000000 DOOOOODOOD
0 0 000000 00000000 00000000 00000000 00000000 DOOOODDOO

L | Le

Way2:

0 0 000000 OFFFFCOO0 DOO0DO00O0 11111111 22222222 33333333
00111111 00000000 00000000 00000000 00000000 DOODOOOD
0 0 000000 00000000 00000000 DOD0O0000 00000000 DOODOOOD
0 0000000 00000000 00000000 00000000 00000000 DOOOOODOOD
0 0 000000 00000000 00000000 00000000 00000000 DOOOODDOD

L) L

Way3:

0 0000000 00000000 00000000 00000000 00000000 DOOOOODOOD
00111111 00000000 00000000 00000000 00000000 DOOOOODOO
0 0 000000 00000000 00000000 00000000 00000000 DOOOOODOO
0 0 000000 00000000 00000000 DOD0O0000 00000000 DOODOOOD
0 0 000000 00000000 00000000 00000000 00000000 DOODOOOD

L] L

|

" Internal RAM

= 8-Kbyte
' 4Kbyte
" 2-Kbyte

Modify,

Cancel

T
Help I

Figure5.81 Cache Dialog Box (for SH-3 and SH-3E Series)

This dialog box displays the cache contents in [WayQ] to [Way3]. Thisdialog box is provided only
for the SH-3, SH-3E, SH-3DSP series, and SH-DSP with Cache.

The following items are displayed.

[Ent]

(V]

Entry number in the cache. The specifiable value depends on the CPU.

SH-3 and SH-3E series: H'00 to H'7F
SH-3DSP series: H'00 to H'FF
SH-DSP with Cache: H'00 to H'3F

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

[LRU]

[Tag adr]

[LWO] to [LW3]

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

Numerical string that determines which way's entry should be replaced when
acache miss occurs. (The same LRU valueis assigned to the same entry in
al ways.)

Tag address.

Longword data O to 3 stored in cache.
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[Internal RAM]* Internal RAM mode. Selecting this box enables a half of the cache to be used
astheinternal RAM when 8-K byte or 4-K byte is selected in [Capacity].

[Capacity]* Cache capacity.
Note: Theitemsmarked with * are displayed only for the SH-3 and SH-3E series.
The cache contents can be modified and flushed using the following buttons.

[Modify] Modifies the cache contents. After selecting the entry to be modified in the
list box, click the button. The Cache M odify 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 al entriesto zero, and invalidates all cache entries.

Clicking the [OK] button stores the modified contentsin the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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561 Cache Modify Dialog Box

Cache Modify
Entry: Way Long WordD:
]H'm ]H'uz }H'uuuuuuuu
Tag Address: Long Wordl:
]H'1 0000000 ;H'11111111
LRELL: Long Word2:
]B'uuuuuu jH'22222222
v ¥alid Long Word3:
H'33333333
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HEIP 1 .................. "JK .................. f Cancﬂl

Figure5.82 Cache Modify Dialog Box

This dialog box modifies the cache contents of the way and entry selected in the Cache dialog
box. This dialog box is provided only for the SH-3, SH-3E, SH-3DSP series, and the SH-DSP

with cache.
The following items can be specified.
[Entry]
[Way]

[Tag Address)
arevalid.

[LRU]

Entry number selected by the Cache dialog box.

Way number selected by the Cache dialog box.

are also modified to the specified value.

[Vdid]
valid.
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Tag address. A longword physical address must be specified. Bits 31 to 10

Numerical string that determines which way's entry should be replaced when
a cache miss occurs. The LRU values for the same entries in the other ways

Specifies whether or not the entry isvalid. Selecting this box makes the entry




[Update] Indicates whether or not the entry has been written to. Selecting this box
makes the simulator/debugger assume that the entry has been written to.

[Long WordQ] 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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5,62 Open Cache Dialog Box

Open Cache [ %] |

Cache Kind

& Instruction cache

Cancel

" QOperand cache

Help

Figure 5.83 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 thisdialog 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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5.63 Instruction Cache Dialog Box

This dialog box displays the contents of the IC. This dialog box is provided only for the SH-4
series, and the displayed contents differ according to the target CPU.

SH-4/SH-4BSC.:

Instruction Cache

EntY Tag adr L0 L1 L2 LYW3 L4 LW/5 LV/6 L\W7

00 1 00000000 00000000 11111111 22222222 33333333 44444444 55555555 66666666 77777777 i_1
01 1 00000000 00000000 11111111 22222222 33333333 44444444 55555555 66666666 77777777
02 1 00000000 00000000 11111111 22222222 33333333 44444444 55555555 66666666 77777777
03 0 00000000 00000000 00000000 DOOOOOOO 00000000 00000000 DODOOOOO DOOOOO0O OOOO0O0D
04 0 00000000 00000000 DODOOOOO DOOOOOOO OO00O00O00 00000000 DODOOOO0 DOOOOO0O OOOO0O0D
05 0 00000000 00000000 DODOOOO0 DOOOOO00 00000000 00000000 DODOOOOO DOOOOO0O OOOO0O00
06 0 00000000 00000000 DODOOOO0 DOOOO0O00 00000000 00000000 DODOOO00 DOOOOO0O OOOO0O0D
07 0 00000000 00000000 00000000 DOOOOOOD OO0D0O0D 00000000 00O0DO0O00 DODOOOOD ODOODOODOOD
08 0 00000000 00000000 00000000 DOOOOOOD OO0O0O0D 00000000 00000000 DODOOOOD ODOODOODOOD
09 0 00000000 00000000 00000000 DOOOOOOD OOOD0O0D 00000000 00000000 DODOOOOD DOOOODOOD
0A 0 00000000 00000000 00000000 DOOOOOOD OO0D0O0D 00000000 00O0DO0O00 DODOOOOD DOOOODOOD
0B 0 00000000 00000000 00000000 DOOOO0OOD 0O0O0O0D 00000000 00O0OO0O00 DODOOOOD DOODOODOD
0C 0 00000000 00000000 00000000 DOOOOOOD OO0D0O0D 00000000 00O0DO0O00 DODOOOOD ODOODOODOOD
0D 0 00000000 00000000 00000000 DOOOOOOD OO0O0O0D 00000000 00000000 DODOOOOD ODOODOOOOD
OE 0 00000000 00000000 00000000 DO0O00O0D 0000O00O0D 00000000 00000000 DODOOOOD DOOOOOOD
OF 0 00000000 00000000 00000000 DO0O00OO0D 0O00D00O0D 00000000 00000000 DODOOOOD DOOOOOOD =

Miodify: Flush Help 1 LCancel i

Figure5.84 Instruction Cache Dialog Box (for SH-4/SH-4BSC)

The following items are displayed.

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

[LWQ] to [LWT] Longword data O to 7 stored in | C entries.
The IC contents can be modified and flushed using the following buttons.

[Modify] Modifiesthe IC contents. After selecting the entry to be modified in the list
box, click the button. The Instruction Cache M odify dialog box will open
and the IC contents can be modified.

[Flush] Flushes all 1C entries. Clicking the button clearsthe V bits of all entriesto
zero, and invalidates all 1C entries.
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Clicking the [OK] button stores the modified contentsin the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.

SH-4 (SH7750R):

Instruction Cache
Ent¥ Tag adr L\Wo LW1 L2 L'W3 [RYE LW5 L'WE LW
Wayl: 00 000000000 DODOOOOOO DOODODDOO OO00O0ODD 00000000 0O000000 DOODOOOO DOODOOOD O0DOD0OOD _;J

01 000000000 00000000 DODOOO0OO OODOOO0O0 DOOOOODO 0O0O00OO00 0OOOOOOD 00DOOO0O00 O0OODOOO
02 000000000 00000000 DODOOOOO OODOOO0D0 DOOOOODO 0O0OOOO00 0ODOOOOOD 00OOOO00 O0DOODOOO
03 000000000 00000000 DODOOOOO OODOOO0D0 DOOOOODO 0O0O00OO00 0DOOOOOD 00DOOOO00 O0DOODOOO
04 000000000 00000000 DODOOO0OO OODOOO0OO0 DOOOOODO 0OOOOO00 0ODOOOOOO 00OOOO00 O0OODOOO
05 000000000 00000000 DODOOO0OO OODO0OO0D0 DOOOOODO 0O0O00OO00 0ODOOOOOD 00DOOOO00 O0DOODOOO
06 000000000 00000000 DODODOOOO OODO0OO0DO0 DOOOOODO 0O0O00OO00 0ODOOOOOO 00DOOOO00 O0OODOOO
07 000000000 00000000 DODOOOOO OODOOO0DO0 DOOOOODO 0O0OO0OO00 0DOOOOOD 00DOOOO00 O0OODOOO
08 000000000 OODOOO0OO0 OODOOO0OO OODOOO0DO0 DOOOOODO 0OOOOO00 0ODOOOOOD 00DOOOO00 O0OODOOO hd|

00 000000000 00000000 DODDOO0OO OOD00OO0D0 DOOOOODO 0O0O00OO00 0DOOOOOD 00DOOOO00 O0OODOOO ﬁl
01 000000000 00000000 DODOOO0OO OODOOO0O0 DOOOOODO 0O0O00OO00 0OOOOOOD 00DOOO0O00 O0OODOOO
02 000000000 00000000 DODOOOOO OODOOO0D0 DOOOOODO 0O0OOOO00 0ODOOOOOD 00OOOO00 O0DOODOOO
03 000000000 00000000 DODOOOOO OODOOO0D0 DOOOOODO 0O0O00OO00 0DOOOOOD 00DOOOO00 O0DOODOOO
04 000000000 00000000 DODOOO0OO OODOOO0OO0 DOOOOODO 0OOOOO00 0ODOOOOOO 00OOOO00 O0OODOOO
05 000000000 00000000 DODOOO0OO OODO0OO0D0 DOOOOODO 0O0O00OO00 0ODOOOOOD 00DOOOO00 O0DOODOOO
06 000000000 00000000 DODODOOOO OODO0OO0DO0 DOOOOODO 0O0O00OO00 0ODOOOOOO 00DOOOO00 O0OODOOO
07 000000000 00000000 DODOOOOO OODOOO0DO0 DOOOOODO 0O0OO0OO00 0DOOOOOD 00DOOOO00 O0OODOOO
08 000000000 OODOOO0OO0 OODOOO0OO OODOOO0DO0 DOOOOODO 0OOOOO00 0ODOOOOOD 00DOOOO00 O0OODOOO hd|

Wayl:

Modify | Flush Help | Cancel |

Figure5.85 Instruction Cache Dialog Box (for SH-4 (SH7750R))

This dialog box displays the contents of the cache set on Way0 and Way1. The following items 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.

[LWQ] to [LWT] Longword data 0 to 7 stored in | C 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 M odify dialog box will open
and the | C contents can be modified.

[Flush] Flushes all IC entries. Clicking the button clearsthe V bits of all entriesto
zero, and invalidates all 1C 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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5.64

Instruction Cache M odify Dialog Box

This dialog box maodifies the IC contents of the entry selected in the Instruction Cache dialog
box. This dialog box is provided only for the SH-4 series, and the displayed contents differ
according to the target CPU.

SH-4/SH-4BSC:
Instruction Cache Modify ]
Entry: H'O1 Tagq Address: ;H'I]1 gooooo
Long WordD: Long Word4:
: = . = ¥ Valid
1H'uuuuuuuu §H'44444444
Long Word]1: Long Wordy: @ —————
H11111111 |H'55555555
Long Word2: Long Wordb:
|H'22222222 [H'66666666 i
Long Word3: Long Word¥:
|H'33333333 W77777777 el

Figure5.86 Instruction Cache Modify Dialog Box (for SH-4/SH-4BSC)

The following items can be specified.

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

[Tag Address] Tag address. A longword physical address 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 O to 7 to be set to IC entries.

Clicking the [OK] button displays the modified contents in the I nstruction 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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SH-4 (SH7750R):

Inztruction Cache Modify - Way0. Entry00

Tag Address: |H'01000000 I Valid
Long Word0: [H'00000000 Long Wordd: [H'44444444
Long Wordl: |H'11111111 Long Words: |H'55555555
Long Word2: [H'22222222 Long Word6: |H'66666666
Long Word3: |H'33333333 Long WordZ: [H'77777777
Help | Cancel |

Figure5.87 Instruction Cache Modify Dialog Box (for SH-4 (SH7750R))
The following items can be specified.

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

arevalid.

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

[Long WordQ] to

[Long Word7] Longword data 0 to 7 to be set to 1C entries.

Clicking the [OK] button displays the modified contentsin the I nstruction Cache dialog box.
Clicking the [Cancel] button closes the dialog box without displaying the modified contentsin the
Instruction Cache dialog box.

5,65 Operand Cache Dialog Box

This dialog box displays the contents of the OC. This dialog box is provided only for the SH-4
series, and the displayed contents differ according to the target CPU.
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SH-4/SH-4BSC.:

Operand Cache

EntU¥ Tag adr LW0 w1 Lw2 LW3 L4 LW5 LWE LW7

000 11 DODOOO0D 0DDOODDOD 111111711 22222222 33333333 44444444 55555555 66666666 77777777 ﬂ
001 11 00000000 DODODODO 11111111 22222222 33333333 44444444 55555555 66666666 77777777
002 11 DOD0OD0OD0 DODODODO 11111111 22222222 33333333 44444444 55555555 66666666 77777777
003 11 00000000 DODODODO 11111111 22222222 33333333 44444444 55555555 66666666 77777777
004 0 0 DODOD0O00 DODODOODO DODODODO DODODO00 DOO0DO000 00000000 00000000 0O0O0O00 000ODODO
005 0 0 DOD0OD000 DODODO00 DODODOD0 DOD0OD000 00000000 00000000 00000000 0O0ODO00 000ODODO
006 0 0 DODODOD0 DODODOOD0 DODODOD0 DOD0OD000 DO0D0D0000 00000000 00000000 0O0O0O00 000ODODO
007 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
008 0 0 DO0DDO0O0OD 00000000 00DODO0O0 00000000 000DODO0 00000000 00000000 00D0ODO00 DOOOO0OOD
005 0 0 DODOO0O0D O0DOO0D0OD 0DDODOOO 00000000 0ODDDDOO DOODODOOD OO0000D0 OO0DDO0OO DOOOOOOD
00A 0O 0 DODODODO DODODOOD0 DODODODO DODOD000 00000000 00000000 00000000 0O0O0O00 000ODODO
0080 0 00000000 DODODOOD0 DODODODO DODOD0OO00 DO0D0D0000 00000000 00000000 0O0O0O00 000ODODO
00C 0 0 00000000 DODODOD0 DODODOD0 DOD0OD000 00000000 00000000 00000000 0O0O00O00 000ODODO
00D 0 0 DOD0OD0O00 DODODO00 DODODOD0 DOD0OD000 00000000 00000000 00000000 0O0O0O00 000ODODO
ODO0E O 0 00000000 DODODO00 DODODOD0 DOD0OD000 00000000 00000000 00000000 0O0O0O00 000ODODO
00F 0 0 DODOD000 DODODO00 DODODOD0 DOD0D000 00000000 00000000 00000000 00000000 000ODOD0 =

Modify J Flush Help 1 Cancel i

Figure5.88 Operand Cache Dialog Box (for SH-4/SH-4BSC)

The following items are displayed.

[Ent] Entry number in the OC (H'000 to H'1FF).

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

[Tag adr] Tag address.

[LWQ] to [LWT] Longword data 0 to 7 stored in OC entries.
The OC contents can be modified and flushed using the following buttons.

[Modify] Modifies the OC contents. After selecting the entry to be modified in the list
box, click the button. The Operand Cache M odify dialog box will open and
the OC contents can be modified.

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

Clicking the [OK] button stores the modified contents in the memory. Clicking the [Cancel]
button closes the dialog box without storing the modified contents.
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SH-4 (SH7750R):

Operand Cache

Wayl:

Wayl:

Ent¥ U Tag adr LW0 L1 Lw?2 LW3 L4 LW5 LW6 LW7

000 0 0 00000000 DODODOOO DOOODO0O0 00000000 00000000 00000000 00000000 00000000 OODOOODO
001 0 0 00000000 DODODOOO DOOODO0OO 00000000 00000000 00000000 00000000 00000000 OODOODODO
002 0 0 00000000 DODODO0O DOOODO0O0 00000000 00000000 00000000 00000000 00000000 OODODODO
003 0 0 00000000 DODODOOO DOOODO0OO 00000000 00000000 00000000 00000000 00000000 OODOODODO
004 0 0 00000000 DODODOOO DOOODO0OO 00000000 00000000 O0DODO0OO0 00000000 00000000 OODOOODO
005 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
006 0 0 00000000 DODODO0O DOOODO0O 00000000 00000000 00000000 00000000 00000000 OODOODODO
007 0 0 00000000 DODODOOO DOOODO0O 00000000 00000000 00000000 00000000 00000000 OODOODODO
008 0 0 00000000 DODODO0OO DOO0DO0O0 00000000 00000000 00000000 00000000 00000000 OODOODO0DO

000 0 0 00000000 DODODOOO DOOODO0O0 00000000 00000000 00000000 00000000 00000000 OODOOODO
001 0 0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
002 0 0 00000000 DODODO0O DOOODO0O0 00000000 00000000 00000000 00000000 00000000 OODODODO
003 0 0 00000000 DODODOOO DOOODO0OO 00000000 00000000 00000000 00000000 00000000 OODOODODO
004 0 0 00000000 DODODOOO DOOODO0OO 00000000 00000000 O0DODO0OO0 00000000 00000000 OODOOODO
005 0 0 00000000 DODODO0O DOOODO0O 00000000 00000000 00000000 00000000 00000000 OODOODODO
006 0 0 00000000 DODODO0O DOOODO0O 00000000 00000000 00000000 00000000 00000000 OODOODODO
007 0 0 00000000 DODODOOO DOOODO0O 00000000 00000000 00000000 00000000 00000000 OODOODODO
005 0 0 00000000 00000000 00000000 00000000 0OO00000 00000000 00000000 00000000 00000000

Modity | Flush | Help | Cancel |

Figure5.89 Operand Cache Dialog Box (for SH-4 (SH7750R))

This dialog box displays the contents of the cache set on Way0 and Way1. The following items are

displayed.

[Ent] Entry number in the OC (H'000 to H'1FF).

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

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

[LWO] to [LW7] Longword data O to 7 stored in OC entries.

The OC contents can be modified and flushed using the following buttons.

[Modify] Modifies the OC contents. After selecting the entry to be modified in the list
box, click the button. The Operand Cache Modify dialog box will open and
the OC contents can be modified.

[Flush] Flushes al OC entries. Clicking the button clears the U and V bits of all

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

entriesto zero, and invalidates all OC entries.

button closes the dialog box without storing the modified contents.
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5,66 Operand Cache Modify Dialog Box

This dialog box modifies the OC contents of the entry selected in the Operand Cache dialog box.
This dialog box is provided only for the SH-4 series, and the displayed contents differ according to

the target CPU.
SH-4/SH-4BSC:
Operand Cache Modify ]
Entry: H'0O1 Tagq Address: ;H'I]1 gooooo
Long WordD: Long YWordA: ¥ Update
iH 00000000 §H 44444444  Valid
Long Word]1: Long Wordy: = @ ————
}H'1 1111111 ;H'55555555
Long Word2: Long Wordb:
[Hr22222222 [H'66666666 e
Long Word3: Long Word?:
|H'33333333 W77777777 el

Figure5.90 Operand Cache Modify Dialog Box (for SH-4/SH-4BSC)

The following items can be specified.

[Entry]

[Tag Address)

[Update]

[Valid]

[Long Word0Q] to
[Long Word7]

Entry number selected by the Operand Cache dialog box.

Tag address. A longword physical address must be specified. Bits 31 to 10
arevalid.

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.

Indicates whether or not the entry isvalid. Selecting this box makes the entry
valid.

Longword data O to 7 to be set to OC entries.
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Clicking the [OK] button displays the modified contentsin the Operand Cache dialog box.
Clicking the [Cancel] button closes the dialog box without displaying the modified contentsin the
Operand Cache dialog box.

SH-4 (SH7750R):

Operand Cache Modify - Wayl, Entrp001 i
Tag Address: !H'I]1 000000 V Update v ¥alid
Long Word0: [H'00000000 Long Wordd:  |H'44444444
Long Wordl: |[H'11111111 Long Words: |H'55555555
Long Word2: |H'22222222 Long Word6: |H'66666666
Long Word3: |H'33333333 Long WordZ: [H'77777777
el | T Cancel |

Figure5.91 Operand Cache Modify Dialog Box (for SH-4 (SH7750R))

The following items can be specified.

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

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

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

Clicking the [OK] button displays the modified contentsin 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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567 Simulated I/O Window

B Simulated 1/0 Window H=] B3
Simulated I/0

Figure5.92 Simulated 1/0 Window
Thiswindow isfor standard 1/0 and file I1/O system calls from the user program.

Clicking the right mouse button on the Simulated 1/0O window displays the following popup
menus.

[Copy] Copies the highlighted text to the Windows® clipboard so that the text can be
pasted to another application.

[Paste] Pastes the text from the Windows”® clipboard to the Simulated 1/0 window.
[Clear Window] Clears the contents of the Simulated 1/0O window.

For the I/O processing, refer to section 3.12, Standard 1/0 and File 1/0 Processing.
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568 Stack Trace Window

il Stack Trace

Eind| Name Value

F func3 (short *) { Ox00000024 )

= param 3 0=x00003ffa { 0x00003fd3 } (short?*)
L local 3 D3 { 0x00003fd4 } {unsigned long)
F funcZ (ghort *) { O=x00000072 }

F param 2 O=x00003ffa { Ox00003fed4 } (short*)
L local Z D'Z { 0x00003fel } {unsigned long)
F funcl (short *) { O0x0000003e 1}

F param 1 O=x00003ffa { Ox00003f££f0 } (short*)
L local 1 D1 { 0x00003fec } {unsigned long)
F main() { 000000012 1}

L start DT103 { 0xx00003ffa } (short)

Figure5.93 Stack Trace Window
Thiswindow displays the function call history.

The following items are displayed.

[Kind] Indicates the type of the symbol.
F: Function
P: Function parameter
L: Local variable
[Name] Indicates the symbol name.
[Vaue] Indicates the value, address, and type of the symbol.

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

5.68.1 Copy

Copies the highlighted text into the Windows® clipboard, allowing it to be pasted into other
applications.

5.68.2 Goto Source

Displays, in the Sour ce window, the source program corresponding to the selected function.
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5.68.3 View Setting...

Launches the Stack Trace Setting dialog box, allowing the user to specify the Stack Trace
window settings.

Stack Trace Setting

Mest level 0-64) Iim =]

—Dizplay =y mbal
¥ Parameter
[+ Local Wariable

—Diaplay Radix
i Hexadecimal
i+ Decimal
 Octal
" Binary Cancel |

Figure5.94 Stack Trace Setting Dialog Box

[Nest level] specifies the level of function call nestings to be displayed in the Stack Trace
window.

[Display symbol] group check boxes specify the symbol typesto be displayed in addition to
functions.

[Display Radix] group radio buttons specify the radix for displaysin the Stack Trace window.
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569 Profile-List Window

3 Profile-List

(Function/Yariable [hddress Size Ti
main H'OODO0OOOO  H'OODOOOQDAS 93
_sort H'OOOOOO&AY  HUODOOODI3C O 0
_change H'OOODOOD1EE  H'ODOOOODODAE O 0
_rand H'OOODOZ8E  H'OOOOOOOO ] 181
FOIVLE3 H'O0000QZCE  HOOoOOOOQo ] 104
SMULLE3 H'O0000QZEC  HOOOOOOQO ] 104
SOIVULES H'O00000304  HOoooooQoo ] 137
__rnext H'OOoOD340  HTODOODOODOOD 3 1]
KN i

Figure5.95 Profile-List Window

Thiswindow displays the address and size of afunction or aglobal variable, the number of times
the function is called or the global variable is accessed, and profile data. Displayed profile data
differs according to the target CPU asfollows:

SH-1/SH-2/SH-2E Series, SH-DSP, SH-2DSP, and SH-DSP (SH 7065):
Called (the number of times a global variable is accessed)
Cycle (the number of execution cycles)

SH-3/SH-3E/SH-3DSP Series and SH-DSP with Cache:
Called (the number of times a global variable is accessed)
Cycle (the number of execution cycles)

Cache miss (the number of cache misses)

SH-4 Series:
Cdlled (the number of times a global variable is accessed)
Cycle (the number of execution cycles)
| Cache miss (the number of instruction cache misses)
OCache miss (number of operand cache misses)

The number of execution cycles and cache misses are calculated by subtracting the total execution
cycles or cache misses at a specific function call instruction execution from the total execution
cycles or cache misses at a return instruction execution of a specific function.

When the column header is clicked, data are sorted in aphabetic or ascending/descending order.

Double-clicking the Function/Variable or Address column displays the source program or
disassembled memory contents corresponding to the addressin the line. Right-clicking on the
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mouse within the window displays a popup menu. Supported menu options are described in the
following sections:

5.69.1 View Source

Displays the source program or disassembled memory contents for the address in the selected line.
If aline of aglobal variableis selected, this menu option is displayed in gray characters.

5.69.2 View ProfileTree

Displaysthe Profile-Tree window.

5.69.3 View Profile-Chart

Displaysthe Profile-Chart window focused on the function in the specified line.

5.69.4 EnableProfiler

Toggles acquisition of profile data. When profile data acquisition is active, a check mark is shown
to the left of the text. Profile data and performance analysis data cannot be acquired at atime. If
the profile data acquisition is going to be enabled when the performance analysis data acquisition
is active (when the “Enable Analysis’ in the Performance Analysis window is checked), a
warning message box is displayed.

HDI ]|

Perfarmance Analysis iz enabled.
Frofiing and Performance Analpziz uze the zame rezources,
z0 cannot be uzed at the zame time. |f pou continue and

enable Profiling, Performance dnalysis will be dizabled.
Thiz will delete pour current Perfarmance Analysiz data.

Cancel |

Figure 5.96 War ning Message Box Showing Profiler and Analysis Cannot Be Set at a Time

When [OK] is clicked, the performance analysis data acquisition is disabled and the profile data
acquisition is enabled.
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5695 Find...

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

5.69.6 Clear Data

Clears the number of times functions are called and profile data. Datain the Profile-Tree window
and the Profile-Chart window are also cleared.

5.69.7 Profilelnformation File...

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

5.69.8 Output Text File...

Displaysthe Save Text of Profile Data dialog box. Displayed contents are saved in atext file.

5.69.9 Select Data...

Selects profile data types. The types of profile data differ according to the debugging platform. If
this menu option is not supported by the debugging platform, it is displayed in gray characters.

5.69.10 Setting...

Displaysthe Setting Profile-List dialog box to set displayed contents.
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Setting Profile-List ]|

—Column QK

[+ Show Size
¥ Show Times

—FunctionsYariables
i+ Show both

i~ Show only Functions

i~ Show only Mariables

[ Show only executed functioniz)
[ helude data of child functiontz

Figure 5.97 Setting Profile-List Dialog Box
[Column] group check boxes set to display or not to display a specific column.

[Function/Variables] group radio buttons specify whether to display both the functions and
global variables or to display either one of them in the Function/Variable column.

Checking in the [Show Only Executed Function(s)] check box disables displaying unexecuted
functions. If astack information file (.sni extension) output from the optimizing linkage editor
does not exist, unexecuted functions are not displayed even if this check box is not checked.

The [Include Data of Child Function(s)] check box sets whether or not to display information for
achild function called in the function as profile data.

Rev. 3.0, 09/00, page 164 of 276
HITACHI




570 ProfileeTree Window

= & Profile-Tree
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KA 2

Figure5.98 Profile-Tree Window

Thiswindow displays the relation of function callsin atree structure. Displayed contents are the
address, size, stack size, number of function calls, and profile data. The stack size, number of
function calls, and profile data are values when the function is called.

Displayed profile data differ according to the target CPU asfollows:

SH-1/SH-2/SH-2E Series, SH-DSP, SH-2DSP, and SH-DSP (SH 7065):
Cycle (the number of execution cycles)

SH-3/SH-3E/SH-3DSP Series and SH-DSP with Cache:
Cycle (the number of execution cycles)
Cache miss (the number of cache misses)

SH-4 Series:
Cycle (the number of execution cycles)
| Cache miss (the number of instruction cache misses)
OCache miss (the number of operand cache misses)

The number of execution cycles and cache misses are calculated by subtracting the total execution
cycles or cache misses at a specific function call instruction execution from the total execution
cycles or cache misses at a return instruction execution of a specific function.

Note: Displayed stack size does not represent the actual size. Useit asareference value
when the function iscalled. If thereisno stack information file (.sni extension) output
from the optimizing linkage editor, the stack sizeisnot displayed. For details of the
stack information file, refer to the manual of the optimizing linkage editor.

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

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

5.70.1 View Source

Displays the source program or disassembled memory contents for the addressin the selected line.

5.70.2 View Profile-List

Displaysthe Profile-List window.

5.70.3 View Profile-Chart

Displaysthe Profile-Chart window focused on the function in the specified line.

5.70.4 EnableProfiler

Toggles acquisition profile data. When profile data acquisition is active, a check mark is shown to
the left of the menu text. Profile data and performance analysis data cannot be acquired at atime.
If the profile data acquisition is going to be enabled when the performance analysis data
acquisition is active (when the “Enable Analysis’ in the Perfor mance Analysiswindow is
checked), awarning message box is displayed.

HDI ]|

Perfarmance Analysis iz enabled.
Frofiing and Performance Analpziz uze the zame rezources,
z0 cannot be uzed at the zame time. |f pou continue and

enable Profiling, Performance dnalysis will be dizabled.
Thiz will delete pour current Perfarmance Analysiz data.

Cancel |

Figure 5.99 War ning Message Box Showing Profiler and Analysis Cannot Be Set at a Time

When [OK] is clicked, the performance analysis data acquisition is disabled and the profile data
acquisition is enabled.
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5705 Find...

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

5.70.6 Find Data...

Displaysthe Find Data dialog box. When the cursor is in the Function column, this menu option
isdisplayed in gray characters.

Find Data

Find Data——————————— Find Mext |
o Cancel |

Figure5-100 Find Data Dialog Box

By selecting the search type from the Find Data group and entering [Find Next] button or
ENTER key, search is started. If the [Find Next] button or the ENTER key is input repeatedly,
the second larger data (the second smaller data when the Minimum is specified) is searched for.

5.70.7 Clear Data

Clears the number of times functions are called and profile data. Data in the Profile-Tree window
and the Profile-Chart window are aso cleared.

5.70.8  Output Profile Information File...

Displaysthe Save Profile Information File dialog box. Profiling results are saved in aprofile
information file (.pro extension). The optimizing linkage editor optimizes user programs according
to the profile information in thisfile. For details of the optimization using the profile information,
refer to the manual of the optimizing linkage editor.

5.70.9 Output Text File...

Displaysthe Save Text of Profile Data dialog box. Displayed contents are saved in atext file.
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5.70.10 Select Data...

Selects profile data types. The types of profile data differ according to the debugging platform. If
this menu option is not supported by the debugging platform, it is displayed in gray characters.

5.70.11 Setting...

Displaysthe Setting Profile-Tree dialog box to set displayed contents.

Setting Profiler-Tree E3 |

—Column QK

Cancel |

¥ Show Size
v Show Stack Size
[+ Show Times

[~ Show only executed function (s
[T heclude data of child functionis)

Figure5.101 Setting Profile-Tree Dialog Box

[Column] group check boxes set to display or not to display a specific column.

Checking in the [Show Only Executed Function(s)] check box disables displaying unexecuted
functions. If a stack information file (.sni extension) output from the optimizing linkage editor
does not exist, unexecuted functions are not displayed even if this check box is not checked.

[Include Data of Child Function(s)] check box sets whether or not to display information for a
child function called in the function as profile data.
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571 Profile-Chart
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_main _rand

Figure 5-102 Profile-Chart Window

Thiswindow displays the relation of calls for a specific function. This window displays the calling
relation for the function specified in the Profile-List window or Profile-Tree window. The
specified function is displayed in the middle, the calling function on the | eft side, and the called
function on the right side. Values beside the calling and called functions show the number of times
the function has been called.

The Profile-Chart window includes the following tool buttons:

e Expands Size
* Reduces Size

Right-clicking on the mouse within the window displays a popup menu. Supported menu options
are described in the section 5.71.3, View Source and in the subsequent sections.

5711 ExpandsSize

|

Expands spaces between each function. The “+” key can also be used to expand spaces.

5.71.2 Reduces Size

|

Reduces spaces between each function. The“-" key can also be used to reduce spaces.

5.71.3 View Source

Displays the source program or disassembled memory contents for the address of the function on
which the cursor is placed when the right side button of the mouse is clicked. If the cursor is not
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placed on afunction when the right side button is clicked, this menu option is displayed in gray
characters.

5714 View Profile-List

Displaysthe Profile-List window.

5715 View Profile-Tree

Displaysthe Profile-Tree window.

5.71.6 View Profile-Chart

Displaysthe Profile-Chart window for the specific function on which the cursor is placed when
the right side button of the mouse is clicked. If the cursor is not placed on a function when the
right side button is clicked, this menu option is displayed in gray characters.

5.71.7 Enable Profiler

Toggles acquisition of profile data. When profile data acquisition is active, a check mark is shown
to the left of the menu text. Profile data and performance analysis data cannot be acquired at a
time. If the profile data acquisition is going to be enabled when the performance analysis data
acquisition is active (when the “Enable Analysis’ in the Performance Analysis window is
checked), awarning message box is displayed.

HDI =]

Perfarmance Analyziz iz enabled.
Prafiing and Perfformance Analyziz use the zame rezources,
z0 cannot be uged at the zame time. |f pou continue and

enable Profiling, Performance Analvziz will be dizabled.
Thiz will delete your curment Performance Analysis data.

Cancel |

Figure5.103 Warning Message Box Showing Profiler and Analysis Cannot Be Set at a Time

When [OK] is clicked, the performance analysis data acquisition is disabled and the profile data
acquisition is enabled.
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5.71.8 Clear Data

Clears the number of times functions are called and profile data. Datain the List window and the
Profile-Tree window are also cleared.

5719 MultipleView

If the Profile-Chart window is going to be opened when it has already been opened, selects
whether another window is to be opened or the same window is to be used to display data. When a
check mark is shown to the left side of the menu text, another window is opened.

5.71.10 Output Profile Information File...

Displaysthe Save Profile Information File dialog box. Profiling results are saved in a profile
information file (.pro extension). The optimizing linkage editor optimizes user programs according
to the profile information in thisfile. For details of the optimization using the profile information,
refer to the manual of the optimizing linkage editor.
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Section 6 Command Lines

Table 6.1 lists the commands.

Table6.1 Simulator/Debugger Commands

Command Name Abbreviation  Function

! - Comment

ANALYSIS AN Enables or disables performance analysis
ANALYSIS_RANGE AR Sets or displays performance analysis functions
ANALYSIS_RANGE_ AD Deletes a performance analysis range

DELETE

ASSEMBLE AS Assembles instructions into memory

ASSERT - Checks if an expression is true or false
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

DISASSEMBLE DA Disassembles memory contents

ERASE ER Clears the Command Line window

EVALUATE EV Evaluates an expression

FILE_LOAD FL Loads an object (program) file

FILE_SAVE FS Saves memory to a file

FILE_VERIFY FVvV Verifies file contents against memory

GO GO Executes user program

GO_RESET GR Executes user program from reset

GO_TILL GT Executes user program until temporary breakpoint
HALT HA Halts user program

HELP HE Gets help for command line or help on a command
INITIALISE IN Initializes HDI
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Table6.1

Command Name

Abbreviation

Simulator/Debugger Commands (cont)

Function

LOG LO Controls command output logging
MAP_DISPLAY MA Displays memory mapping

MAP_SET MS Allocates a memory area
MEMORY_DISPLAY MD Displays memory contents
MEMORY_EDIT ME Modifies memory contents
MEMORY_FILL MF Fills a memory area

MEMORY_MOVE MV Moves a block of memory
MEMORY_TEST MT Tests a block of memory

QUIT QU Exits HDI

RADIX RA Sets default input radix
REGISTER_DISPLAY RD Displays CPU register values
REGISTER_SET RS Changes CPU register contents

RESET RE Resets CPU

SLEEP - Delays command execution

STEP ST Steps program (by instructions or source lines)
STEP_OUT SP Steps out of the current function
STEP_OVER SO Steps program, not stepping into functions
STEP_RATE SR Sets rate of stepping

SUBMIT SuU Executes a command file

SYMBOL_ADD SA Defines a symbol

SYMBOL_CLEAR SC Deletes a symbol

SYMBOL_LOAD SL Loads a symbol information file
SYMBOL_SAVE SS Saves a symbol information file
SYMBOL_VIEW YY) Displays symbols

TRACE TR Displays trace buffer contents
TRACE_ACQUISITION TA Enables or disables trace information acquisition

The following describes each command syntax.
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I(COMMENT)
Abbreviation: none
Description:

Allows a comment to be entered, useful for documenting log files.

Syntax:
I <text>
Parameter Type Description
<text> Text Output text
Example:
I Start of test routine Outputs comment 'Start of test routine' into the Command Line
window (and to the log file, if logging is active).
ANALYSIS

Abbreviation: AN
Description:

Enables/disables performance analysis. Counts are not automatically reset before running.

Syntax:
an [<state>]
Parameter Type Description
none Displays the performance analysis state
<state> Keyword Enables/disables performance analysis
enable Enables performance analysis
disable Disables performance analysis
reset Resets performance analysis counts
Examples:
ANALYSIS Displays performance analysis state.
AN enable Enables performance analysis.
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AN disable Disables performance analysis.

AN reset Resets performance analysis counts.
ANALYSIS RANGE
Abbreviation: AR
Description:

Sets a function for which the performance analysisis provided, or displays afunction for which
the performance analysisis provided without parameters.

Syntax:

ar [<function name>]

Parameter Type Description

none Displays all functions for which the
performance analysis is provided

<function name> String Name of function for which the performance
analysis is provided

Examples:
ANALY SIS RANGE sort Provides the performance analysis for the function sort.
AR Displays the function for which the performance analysis

isprovided.

ANALYSIS RANGE_DELETE

Abbreviation: AD
Description:

Deletes the specified function, or al functions if no parameters are specified (it does not ask for
confirmation).

Syntax:
ad [<index>]
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Parameter Type Description

none Deletes all functions
<index> Numeric Index number of function to delete
Examples:

ANALYSIS RANGE DELETE6  Deletesthe function with index number 6.

AD Deletes al functions.

ASSEMBLE
Abbreviation: AS
Description:

Assembles mnemonics and writes them into memory. In assembly mode, . exits, "' steps back a
byte, the ENTER key steps forward a byte.

Syntax:

as <address>

Parameter Type Description

<address> Numeric Address at which to start assembling

Example:

ASH’1000 Starts assembling from H’ 1000.

ASSERT

Abbreviation: none
Description:

Checks if an expression istrue or false. It can be used to terminate the batch file when the
expression isfalse. If the expression isfalse, an error is returned. This command can be used to
write test harnesses for subroutines.

Syntax:

assert <expression>
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Parameter Type Description

<expression> Expression Expression to be checked

Example:

ASSERT #R0 == 0x100 Returns an error if RO does not contain 0x100.

BREAKPOINT

Abbreviation: BP

Description:

Specifies a breakpoint at the address where the instruction is written.
Syntax:

bp <address> [<count>]

Parameter Type Description
<address> Numeric The address of a breakpoint
<count> Numeric The number of times the instruction at the specified

address is to be fetched (optional, default = 1).

Examples:

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

BP CO A break occurs when an attempt is made to execute the instruction at
address H'CO.

BREAK_ACCESS

Abbreviation: BA

Description:

Specifies amemory range as a break condition
Syntax:

ba <start address> [<end address>] [<mode>]
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Parameter Type

Description

<start address> Numeric The start address of a breakpoint
<end address> Numeric The end address of a breakpoint (optional, default =
<start address>)
<mode> Keyword Access type (optional, default = RW).
R A break occurs when the specified range is read.
w A break occurs when the specified range is written to.
RW A break occurs when the specified range is read or
written to.
Examples:

BREAK_ACCESS 0 1000 W

BA FFFF

A break occurs when the specified range from address H'O to
address H'1000 is written to.

A break occurs when address H'FFFF is accessed.

Note: For the SH-3DSP series, specify valueswithin the range H' A5000000 to
H'A501FFFF (X and Y memory virtual addresses, corresponding to physical
addr esses H'05000000 to H'0501FFFF) asthe start end addressesfor X or Y
memory accesses by the MOV X or MOVY instruction.

BREAK CLEAR
Abbreviation: BC
Description:

Deletes breakpoints.

Syntax:
bc <index>

Parameter Type

Description

<index> Numeric

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

Examples:

BREAK_CLEARDO

BC

Thefirst breakpoint is deleted.

All breakpoints are deleted.
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BREAK_DATA

Abbreviation: BD

Description:

Specifies amemory data value as a break condition.
Syntax:

bd <address> <data> [<size>] [<option>]

Parameter Type Description

<address> Numeric The address where the break condition is checked.

<data> Numeric Access data

<size> Keyword Size (optional, default = L).
B Byte size
w Word size
L Longword size
S Single-precision floating-point size
D Double-precision floating-point size

<option> Keyword Match or mismatch of data. The default is EQ.
EQ A break occurs when the data matches the specified value.
NE A break occurs when the data does not match the specified

value.
Examples:

BREAK_DATA 0100 L EQ A break occurs when H'100 is written to memory address H'0O
in longword.

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

BD 4000 1000 A break occurs when H'1000 is written to memory address
H'4000 in longword.

Note: For the SH-3DSP series, specify values within the range H' A5000000 to
H'A501FFFF (X and Y memory virtual addresses, corresponding to physical
addr esses H'05000000 to H'0501FFFF) asthe start end addressesfor X or Y
memory accesses by the MOV X or MOVY instruction.
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BREAK_DISPLAY
Abbreviation: B
Description:

Displaysalist of breakpoints.

Syntax:
bi

Parameter Type Description

None Displays a list of breakpoints
Examples:

BREAK_DISPLAY

Bl

BREAK_ENABLE

Abbreviation: BE

Description:

Enables or disables a breakpoint.

Syntax:

be <flag> [<index>]

A list of breakpointsis displayed.

A list of breakpointsis displayed.

Parameter Type Description
<flag> Keyword Enabling or disabling of a breakpoint
E Enable
D Disable
<index> Numeric Index of the breakpoint to be canceled. If the index is
omitted, all breakpoints are deleted.
Examples:

BREAK_ENABLE D O

BE E

The first breakpoint is disabled.

All breakpoints are enabled.

HITACHI
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BREAK_REGISTER

Abbreviation: BR

Description:

Specifies aregister data as a break condition

Syntax:

br <register name> [<data> <size>] [<option>]

Parameter Type

Description

<register>  Character string

Register name.

<data> Numeric Access data.
<size> Keyword Access size. If no size is specified, the size of the specified
register is assumed. Note that when data is specified, the
size must not be omitted.
B Byte size
w Word size
L Longword size
S Single-precision floating-point size
D Double-precision floating-point size
<option> Keyword Match or mismatch of data. The default is EQ.
EQ A break occurs when the data matches the specified value.
NE A break occurs when the data does not match the specified
value.
Examples:

BREAK_REGISTER RO FFFFW EQ A break occurs when the low-order two bytes of the

BR R10

BREAK_SEQUENCE

Abbreviation: BS
Description:

Sets sequential breakpoints
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Syntax:
bs <address1> [<address2> [<address 3> [...] ] ]

Parameter Type Description
<address1> - Numeric Addresses of sequential breakpoints. Up to eight
<address8> addresses can be specified.

Examples:

BREAK_SEQUENCE 1000 2000 A break occurs when addresses H'1000 and H'2000 are
passed in this order.

BS 1000 A break occurs when address H'1000 is executed.

DISASSEMBLE

Abbreviation: DA
Description:

Disassembles memory contents to assembly-language code. The display of disassembled
memory isfully symbolic.

Syntax:

da <address> [<length>]

Parameter Type Description

<address> Numeric Start address

<length> Numeric Number of instructions (optional, default = 16)
Examples:

DISASSEMBLE H’'100 5 Disassembles 5 lines of code starting at H’ 100.

DA H’3EQ0 20 Disassembles 20 lines of code starting at H' 3EQO.

ERASE

Abbreviation: ER
Description:

Clearsthe Command L ine window
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Syntax:

er

Parameter Type Description

none Clears the Command Line window
Example:

ER Clearsthe Command Line window.
EVALUATE

Abbreviation: EV
Description:

Provides a calculator function, evaluating simple and complex expressions, with parentheses,
mixed radices, and symbols. All operators have the same priority but parentheses may be used to
change the order of evaluation. The operators have the same meaning asin C/C++. Expressions
can also be used in any command where a number is required. Register names may be used, but
must always be prefixed by the ‘# character. The result is displayed in hexadecimal, decimal,
octal, or binary.

Syntax:
ev <expression>

Parameter Type Description

<expression> Expression Expression to be evaluated

Valid operators:

&& logical AND |l logical OR << left arithmetic >>  right arithmetic
shift shift

+  addition - subtraction * multiplication / division

%  modulo | bitwise OR &  bitwise AND ~  bitwise NOT

A bitwise exclusive OR |! logical NOT == equal to I=  unequal to

> greater than < less than >= greater than or <= less than or
equal to equal to
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Examples:

EVH 123+ (D'73|B'10) Result: H 16E D’ 366 O’ 556
B’ 00000000000000000000000101101110

EV #R1* #R2 Result: H'121 D’'289 O’ 441
B’ 00000000000000000000000100100001

FILE_LOAD

Abbreviation: FL
Description:

L oads an object code file to memory with the specified offset. Existing symbols are cleared, but
the new ones will override any existing ones with the same names. If an offset is specified this
will be added to the symbols. The file extension default is. MOT.

Syntax:
fl <filename> [<offset>] [<state>]
Parameter Type Description
<filename> String File name
<offset> Numeric Offset to be added to load address (optional, default = 0)
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

FILE_LOAD A:\BINARYWTESTFILE.A22  Loads S-Record file "testfile.a22".

FL ANOTHER.MOT H’200 L oads Motorola S-Record file "another.mot"
with an offset of H’ 200 bytes.

FILE_SAVE

Abbreviation: FS
Description:

Saves the specified memory areadatato afile. The datais saved in Motorola S-Record format.
The user iswarned if about to overwrite an existing file. The file extension default is . MOT.
Symbols are not automatically saved.
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Syntax:

fs <filename> <start> <end>

Parameter Type Description

<filename> String File name

<start> Numeric Start address

<end> Numeric End address
Examples:

FILE_SAVE TESTFILEH 0H’ 2013 Saves address range H’ 0-H’ 2013 as Motorola

S-Record file"TESTFILEMOT".

FS D:WUSERWANOTHER.A22 H’ 4000 Saves address range H'4000-H' 4FFF as S

H'4FFF Record format file "ANOTHER.A22".
FILE_ VERIFY

Abbreviation: FV
Description:

Verifies file contents against memory contents. The file data must be in a Motorola S-Record
format. Thefile extension default is.MOT.

Syntax:

fv <filename> [<offset>]

Parameter Type Description

<filename> String File name

<offset> Numeric Offset to be added to file address (optional, default = 0)
Examples:

FILE_VERIFY A:\BINARYWTEST.A22 Verifies S-Record file"TEST.A22" against memory.

FV ANOTHER 200 Verifies Motorola S-Record file"ANOTHER.MOT"
against memory with an offset of H' 200 bytes.
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GO
Abbreviation: GO
Description:

Executes object code (the user program). While the user program is executing, the Perfor mance
Analysiswindow is updated.

Syntax:

go [<state>] [<address>]

Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing during
user program execution (optional, default = wait)
wait Causes command processing to wait until user program stops
continue Continues command processing during execution
<address> Numeric Start address for PC (optional, default = PC value)

Wait is the default and this causes command processing to wait until user program stops
executing.

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform).

Examples:

GO Executes the user program from the current PC value. Command
processing cannot be continued.

GO CONTINUE H'1000  Executes the user program from H’1000. Command processing can
be continued.

GO_RESET

Abbreviation: GR
Description:
Executes the user program starting at the address specified in the reset vector.

While the user program is executing, the Perfor mance Analysis window is updated.
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Syntax:

or [<state>]
Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)
wait Causes command processing to wait until user program stops
continue Continues command processing during execution

Wait is the default and this causes command processing to wait until user program stops
executing.

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform)

Example:
GR Executes the user program starting at the address specified in the
reset vector (does not continue command processing).
GO _TILL

Abbreviation: GT
Description:

Executes the user program from the current PC with temporary breakpoints. This command takes
multiple addresses as parameters, and these are used to set temporary PC breakpoints (these
breakpoints only exist for the duration of the command).

Syntax:

ot [<state>] <address>...

Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)
wait Causes command processing to wait until user program
stops
continue Continues command processing during execution
<address>... Numeric Temporary breakpoint address (list)

Rev. 3.0, 09/00, page 188 of 276
HITACHI



Wait is the default and this causes command processing to wait until user program stops
executing

Continue allows you to continue to enter commands (but they may not work depending on the
debugging platform)

Example:

GO _TILL H'1000 Continues execution until the PC reaches address H’ 1000.

HALT
Abbreviation: HA
Description:

Halts the user program. This command can be used after the GO command if the GO command
uses continue for option.

Syntax:

ha

Parameter Type Description

none Halts the user program

Example:

HA Halts the user program.

HELP

Abbreviation: HE

Description:

Opens awindow displaying the help file.

For context sensitive help, the F1 key should be pressed. Help on a particular command can be
displayed by entering HEL P or HE followed by the command name.

Syntax:

he [<command>]
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Parameter Type Description

none Displays the contents of the help
<command> String Displays the help for the specified command
Examples:
HE Displays the contents of the help.
HE GO Displays help for the GO command.
INITIALISE

Abbreviation: IN
Description:

Initializes HDI, user system, all breakpoints, and memory mapping. It also initializes debugging
platform, asif you had reselected the target DLL.

Syntax:
in

Parameter Type Description

none Initializes HDI

Example:

IN Initializes HDI.

LOG

Abbreviation: LO
Description:

Controls logging of command output to file. If no parameters are specified, logging statusis
displayed. If an existing file is specified, you will be warned; if you answer 'No', datawill be
overwritten to the existing file, otherwise the file will be added. Logging is only supported for
the command line interface.

Syntax:

lo [<state>|<filename>]
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Parameter Type Description

none Displays logging status

<state> Keyword Starts or suspends logging

+ Starts logging
- Suspends logging

<filename> Numeric Specifies the logging output file
Examples:

LOG TEST Storesthe logging in file TEST.

LO- Suspends logging.

LOG + Resumes logging.

LOG Displays logging status
MAP_DISPLAY
Abbreviation: MA
Description:
Displays memory mapping.
Syntax:
ma

Parameter Type Description

none Displays the current memory mapping
Example:

MA Displays the current memory mapping.
MAP_SET

Abbreviation: MS

Description:

Allocates amemory area.
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Syntax:

ms <start address> [<end address>] [<mode>]

Parameter Type Description

<start address> Numeric Specified start address

<end address> Numeric Specified end address

<mode> Keyword Access type (optional, default = RW)
R Read only
W Write only
RW Displays the current memory mapping

Examples:

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

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

MEMORY_DISPLAY
Abbreviation: MD
Description:

Displays memory contents.

Syntax:

md <address> [<length>] [<mode>]

Parameter Type Description
<address> Numeric Start address
<length> Numeric Length (optional, default = H'100 bytes)
<mode> Keyword Display format (optional, default = byte)
byte Displays in byte units
word Displays in word units (2 bytes)
long Displays in longword units (4 bytes)
ascii Displays in ASCII codes
single Displays in single-precision floating-point format
double Displays in double-precision floating-point format
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Examples:

MEMORY_DISPLAY H'C000 H'100 WORD  Displays H' 100 bytes of memory starting at
H’ C000 in word units

MEMORY_DISPLAY H'1000 H'FF Displays H' FF bytes of memory starting at
H’ 1000 in byte units
MEMORY_EDIT
Abbreviation: ME
Description:

Allows memory contents to be modified. When editing memory the current location may be
modified in asimilar way to that described in the ASSEM BL E command description.

When editing, " exits edit mode, ' goes back a unit, and blank line goes forward without
modification.

Syntax:

me <address> [<mode>] [<state>]

Parameter Type Description
<address> Numeric Address to edit
<mode> Keyword Format (optional, default = byte)
byte Edits in byte units
word Edits in word units
long Edits in longword units
ascii Edits in ASCII codes
single Edits in the single-precision floating-point
format
double Edits in the double-precision floating-point
format
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
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Example:
ME H’ 1000 WORD Modifies memory contentsin word units starting from H’ 1000 (with
verification)
MEMORY_FILL
Abbreviation: MF
Description:
Modifies the contents in the specified memory areato the specified data value.
Syntax:

mf <start> <end> <data> [<mode>] [<state>]

Parameter Type Description
<start> Numeric Start address
<end> Numeric End address
<data> Numeric Data value
<mode> Keyword Data size (optional, default = byte)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:
MEMORY_FILL H’C000 Modifies memory contents in the range from H’ C0O00 to
H’ COFF H'55AA WORD H’ COFF to word data H’ 55AA.
MF H’'5000 H' 7FFF H' 21 Modifies memory contents in the range from H’ 5000 to

H’ 7FFF to data H’ 21.
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MEMORY_MOVE

Abbreviation: MV

Description:

Moves data in the specified memory area.
Syntax:

mv <start> <end> <dest> [<state>]

Parameter Type Description
<start> Numeric Source start address
<end> Numeric Source end address (including this address)
<dest> Numeric Destination start address
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

MEMORY_MOVE H’1000 H' 1FFF H’ 2000

MV H’'FB80 H'FF7F H’ 3000

MEMORY_TEST

Abbreviation: MT

Description:

Moves memory contents in the areafrom
H’ 1000 to H’ 1FFF into H’ 2000.

Moves memory contentsin the areafrom
H’FB80 to H' FF7F into H’ 3000.

Performs read, write, and verification testing in the specified address range. At thistime, the
original contents are destroyed. The test will access the memory according to the map settings.

This simulator/debugger does not support the MEMORY _TEST command.

Syntax:

mt <start> <end>
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Parameter Type Description

<start> Numeric Start address
<end> Numeric End address (including this address)
Examples:

MEMORY_TEST H’8000 H'BFFF Tests from H'8000 to H’ BFFF.

MT H’4000 H’ 5000 Tests from H’4000 to H'5000.

QUIT

Abbreviation: QU

Description:

ExitsHDI. Closes alog fileif it is open.
Syntax:

qu

Parameter Type Description

none Exits HDI

Example:

QuU ExitsHDI.

RADIX
Abbreviation: RA
Description:

Sets default input radix. If no parameters are specified, the current radix is displayed. Radix can
be changed by using B’, H’, D’, or O’ before numeric data.

Syntax:

ra[<mode>]
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Parameter Type Description
none Displays current radix
<mode> Keyword Sets radix to specified type
H Sets radix to hexadecimal
D Sets radix to decimal
0] Sets radix to octal
B Sets radix to binary
Examples:
RADIX Displaysthe current radix.
RAH Sets the radix to hexadecimal.

REGISTER_DISPLAY
Abbreviation: RD
Description:

Displays CPU register contents.

Syntax:
rd

Parameter Type Description

none Displays all register contents
Example:

RD Displays all register contents

REGISTER_SET
Abbreviation: RS

Description:

Changes the contents of aregister.

Syntax:

rs <register> <value> <mode>

HITACHI
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Parameter Type Description

<register> Keyword Register name
<value> Numeric Register value
<mode> Keyword Data size (optional, default = corresponding
register size)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
Examples:
RSPC _StartUp Sets the program counter to the address defined by the symbol
_StartUp

RSROH'1234 WORD  Setsword data H’ 1234 to RO.

RESET

Abbreviation: RE
Description:

Resets the microprocessor. All register values are set to theinitial values of the device. Memory
mapping and breakpoints are not initialized.

Syntax:
re

Parameter Type Description

none Resets the microprocessor
Example:

RE Resets the microprocessor.
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SLEEP

Abbreviation: none

Description:

Delays command execution for a specified period.
Syntax:

sleep <milliseconds>

Parameter Type Description

< milliseconds > Numeric Delayed time (ms)

Default radix (it is not always decimal) is used, if you do not specify D’.
Example:

SLEEP D’9000 Delays 9 seconds.

STEP

Abbreviation: ST
Description:

Single step (in source line or instruction units) execution. Performs a specified number of
instructions, from current PC. Default is stepping by linesif source debugging is available. Count
default is 1.

Syntax:

st [<mode>] [<count>]

Parameter Type Description
<mode> Keyword Type of single step (optional)
instruction Steps by assembly instruction
line Steps by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
STEP9 Steps code for 9 steps.

Rev. 3.0, 09/00, page 199 of 276
HITACHI



STEP_OUT
Abbreviation: SP
Description:

Steps the program out of the current function. (i.e., a step up). Thisworks for both assembly-
language and source level debugging.

Syntax:

p

Parameter Type Description

none Steps the program out of the current function

Example:

SP Steps the program out of the current function.

STEP_OVER

Abbreviation: SO

Description:

Performs a specified number of instructions from current PC.

This command differs from STEP in that it does not perform single step operation in subroutines
or interrupt routines. These are executed at full speed.

Syntax:

SO [<mode>] [<count>]

Parameter Type Description
<mode> Keyword Type of stepping (optional)
instruction Steps by assembly instruction
line Step by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
SO Steps over 1-step code.
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STEP_RATE

Abbreviation: SR

Description:

Controls the speed of stepping in the STEP and STEP_OVER commands. A rate of 6 causes the
fastest stepping. A value of 1 isthe slowest.

Syntax:
S <rate>
Parameter Type Description
none Displays the step rate
<rate> Numeric Step rate 1 to 6 (6 = fastest)
Examples:
SR Displaysthe current step rate.
SR6 Specifies the fastest step rate.
SUBMIT

Abbreviation: SU

Description:

Executes afile of emulator commands. This command can be used even in acommand file to be
processed. Any error aborts the file. The [stop] button terminates the process.

Syntax:
su <filename>
Parameter Type Description
<filename> String File name
Examples:

SUBMIT COMMAND.HDC

SU A:SETUP.TXT

Processes the file COMMAND.HDC.

Processes the file SETUP. TXT on drive A:.
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SYMBOL_ADD

Abbreviation: SA

Description:

Adds a symbol, or changes an existing one.
Syntax:

sa <symbol> <value>

Parameter Type Description

<symbol> String Symbol name

<value> Numeric Value
Examples:

SYMBOL_ADD start H'1000  Defines the symbol start at H’' 1000.

SA END_OF TABLE 1000 Uses current default radix and defines END_OF_TABLE at
H'1000 .

SYMBOL CLEAR
Abbreviation: SC
Description:

Deletes asymbol. If no parameters are specified, deletes all symbols (after confirmation).

Syntax:

st [<symbol>]
Parameter Type Description
none Deletes all symbols
<symbol> String Symbol name

Examples:
SYMBOL_CLEAR Deletes all symbols (after confirmation).
SC start Deletes the symbol ‘start’.
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SYMBOL_LOAD

Abbreviation: SL

Description:

Loads symbols from file. File must bein XLINK Pentica-b format (i.e. 'XXXXH name'). The
symbols are added to the existing symbol table.

Syntax:
gl <filename>
Parameter Type Description
<filename> String File name
Examples:

SYMBOL_LOAD TEST.SYM

SL MY_CODE.SYM

SYMBOL_SAVE

Abbreviation: SS

Description:

Loads the file TEST.SY M.

LoadsthefileMY_CODE.SYM.

Saves symbolsto afilein XLINK Pentica-b format. The symbol file extension default is.SYM.
If the file name already exists, then a prompt to overwrite the file is displayed.

Syntax:
ss <filename>
Parameter Type Description
<filename> String File name
Examples:

SYMBOL_SAVE TEST

SSMY_CODE.SYM

HITACHI

Saves symbol tableto TEST.SYM.

Saves the symbol tableto MY _CODE.SY M.
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SYMBOL _VIEW

Abbreviation: SV

Description:

Displays al defined symbols, or those containing the case sensitive string pattern.
Syntax:

sv [<pattern>]

Parameter Type Description

none Displays all symbols

<pattern> String Displays the symbols including the specified string pattern
Examples:

SYMBOL_VIEW BUFFER Displays all symbols containing the word BUFFER.

sV Displays al the symbols.
TRACE

Abbreviation: TR
Description:

Displays the trace buffer contents. The last (most recently executed) cycle in the buffer is 0, and
older cycles have negative values.

Syntax:

tr [<start rec> [<count>]]

Parameter Type Description
<start rec> Numeric Offset (optional, default = most recent cycle - 9)
<count> Numeric Count (optional, default = 10)
Example:
TRO5 Displaysfive lines of trace buffer contents starting from the top of the
buffer.
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TRACE_ACQUISITION

Abbreviation: TA

Description:

Enables or disables trace information acquisition

Syntax:
ta <mode>
Parameter Type Description
<mode> Keyword Enabling or disabling trace information acquisition.
E Trace information acquisition is enabled.
D Trace information acquisition is disabled.
Examples:
TRACE_ACQU Traceinformation acquisition is enabled.
ISITION E
TAD Trace information acquisition is disabled.
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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 succeeded.

Stop

Execution has been stopped by the [Stop] button.

Trace Buffer Full

Since the Break mode was selected by Trace buffer full handling in the
Trace Acquisition dialog box and the trace buffer became full, execution
was terminated.
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7.2 Error M essages

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:

¢ A PC value was an odd number.

e An instruction was read from the internal I/O area.

¢ Word data was accessed to an address other than a multiple of 2.

* Longword data was accessed to an address other than a multiple of 4.
¢ 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.

Exception Error

An error occurred during exception processing.
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 during floating-point operation:

e An FPU error occurred.

¢ Aninvalid operation occurred.

« Adivision by zero occurred.

* An overflow occurred.

e An underflow occurred.

« Aninaccurate operation occurred.

Correct the user program to prevent the error from occurring.

General Invalid
Instruction

Either of the following states occurred:
¢ A code other than an instruction was executed.

« An error occurred in the exception processing of a reserved instruction
exception.
Correct the user program to prevent the error from occurring.

lllegal CCR2 Set

The CCR2 value is illegal. Check the setting.

lllegal Combination
BSC Register

An attempt was made to access the area for which the BSC register setting is
invalid. Correct the user program to prevent the error from occurring.
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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 Operation

Either of the following states occurred:

e Adivision by zero occurred during DIV1 instruction execution.
e Zero was written to by the SETRC instruction.

Correct the user program to prevent the error from occurring.

lllegal PR bit

An attempt was made to execute an FPU instruction while the PR bit value of
the FPSCR is illegal. Correct the user program to prevent the error from
occurring.

Initial Page Write

Initial page write occurred during simulation. Take necessary procedures such
as updating the TLB contents.

Instruction TLB
lllegal LRU

An LRU value in the instruction TLB is illegal. Check the setting.

Instruction TLB
Miss

Instruction TLB
Protection Violation

An instruction TLB miss occurred during memory access. Take necessary
procedures such as updating the TLB contents.

An instruction TLB protection exception occurred during memory access. Take
necessary procedures such as updating the TLB contents.

Invalid DSP
Instruction Code

An invalid instruction code was detected in the DSP parallel instruction.
Correct 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.
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Table7.2

Message

Error Messages (cont)

Contents

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.
e A memory area in which memory does not exist was accessed.

Allocate memory, change the memory attribute, or correct the user program to
prevent the memory from being accessed.

Multiple Exception

Multiple exceptions occurred. Correct the user program to prevent the error
from occurring.

Slot FPU Disable

An attempt was made to execute an FPU instruction in a delay slot while the
FPU is disabled (SR.FD = 1). Correct the user program so that no error
occurs.

System Call Error

System call error occurred. Modify the incorrect contents of registers RO, R1,
and parameter block.

TLB Invalid TLB invalid exception occurred during simulation or during command
execution. Take necessary procedures such as updating the TLB contents.
TLB Miss TLB miss occurred during simulation or during command execution. Take

necessary procedures such as updating the TLB contents.

TLB Multiple Hit

Multiple TLB entries were hit when a virtual address was accessed during
simulation or command execution. TLB is not correctly set. Modify TLB
contents and user program (handler routine).

TLB Protection
Violation

lllegal TLB protection exception occurred during simulation.

Unified TLB Miss

A unified TLB miss occurred during memory access. Take necessary
procedures such as updating the Unified TLB (UTLB) contents.

Unified TLB Multiple unified TLB entries were hit when a virtual address was accessed.

Multiple Hit TLB is not correctly set. Modify TLB contents and user program (handler
routine).

Unified TLB A unified TLB protection exception occurred during memory access. Take

Protection Violation

necessary procedures such as updating the Unified TLB (UTLB) contents.
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Section 8 Looking at Y our Program

This section describes how to look at your program as source code and assembly language
mnemonics. HDI' s facilities for dealing with code and symbol information are explained and you
will be shown how to look at text filesin the user interface.

8.1 Compiling for Debugging

In order to be able to debug your program at C/C++ source level, your C/C++ program must be
compiled and linked with the debug option enabled.

Note: Make sureyou havethe debug option enabled on your compiler and linker, when
you gener ate an object file for debugging.

If your debug object file does not contain any debugging information, then you can still load it
into the debugging platform, but you will only be able to debug at assembly-language level.

8.2 Viewing the Code

821 Viewing Sour ce Code

To look at your program’s source, choose the [View->Sour ce...] menu option; use the Ctrl+K
accelerator; or click on the Source Window toolbar button ml .

Select your sourcefile and click [Open], HDI opens a Sour ce window:

Line [Address |BP [Lahel dource -
28 gooolo01z _main vold main({wvoid)

z9 { il
20

31 poooio1s if (MDCOR.BIT.MDS.=0xé4
3z i* printf{"gele
a3 QOO010Z4 @ return;

24 }

35 0ooo010Z6 1f(S¥ICR.BYTE.!=0x01)
i) oooo1o030 AYSCR.EYTE=0x1;

a7

28 oooo1io3s ECRL.EIT.EAE = 0O;

39

40 ooooio40 BTOF_MODE () ; -
KN 1

Figure8.1 Source Window
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The Sour ce window is divided into two areas; the header bar area and the main window area,
and split vertically into five columns; Line, Address, BP (breakpoint), Label, and Source. The
respective width of each column can be adjusted by dragging the dividing line between each
column title in the header bar. The cursor will change to +* and a vertical line will be displayed
where the dividing line of the columns will be. Rel ease the mouse button when you are satisfied
with the column width and the display will be updated with the new column width.

8.2.2 Viewing Assembly-L anguage Code

If you have a source file open, right-click to open the popup menu and select Go to Disassembly
to open a Disassembly window at the same address as the current Sour ce window.

If you do not have a source file, but wish to view code at assembly-language level, either choose
the [View->Disassembly...] menu option; use the Ctrl+D accelerator; or click on the
Disassembly Window toolbar button []. Thiswill open a Set Addressdialog box in which
you can address to start disassembling.

The Disassembly window shows Address, BP (breakpoint), Code - showing the machine code
values, Label and Assembler - showing the disassembled mnemonics (with |abels when
available). Additionally the final column contains any source line starting at that address, thus
providing mixed mode display.

[ Dizassembly C:\Hew\Hdi5_shATUTORIAL\zort.c =] B3
Address  [BP|[Code [Label [Assembler Source -
00000000 4F22 _main STS.L PR,@-R15 vold mainQwold)
00000002 JTFCH ADD #H'CE,R1G

00000004 E300 MOy #H'00,R3 for{ i=0; i<l
00000006 1F32 MOW, L R3,@CH'0B:4,R15D

00000008 ADLZ ERA @H'0030:12

0000000a 0009 NOP

0000000c D116 MOW, L @CH'0058:8,PCY,RL j = randt
0000000e 4108 1SR @R1

00000010 noo9 NOP

0ooQoo12 1F03 MOW, L ROLACH ' OC:4,R15D

000Ma014 4011 MR fPZ R if(] < 0
000p001LeE 8201 BT @H'001C: 8 -
iI I » é
Add'ress \ Assembly-language Source

field Breakpoint code code

Figure 8.2 Disassembly Window
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8.2.3 M odifying Assembly-L anguage Code

Y ou can modify the assembly-language code by double-clicking on the instruction that you wish
to change. The Assembler dialog box will open:

Aszzembler E
Address

Addresz  Code rrnemaonic
Machine code UUUUUEFB 2312 MOW.L  R1.@A3

Disassembled U |

instruction

Canicel |

Figure8.3 Assembler Dialog Box

The address, machine code and disassembled instruction are displayed. Type the new instruction
or edit the old instruction in the Mnemonic field. Pressing ENTER will assemble the instruction
into memory and move on to the next instruction. Clicking [OK] will assemble the instruction
into memory and close the dialog box. Clicking [Cancel] or pressing ESC will close the dialog
box.

Note: The assembly-language display is disassembled from the actual machine codein the
debugging platform’s memory. If the memory contents are changed the display will
show the corresponding new assembly-language code, but will not match the text
shown in the sour ce display.

8.3 Looking at L abels

The debug object file also contains symbolic information. Thisis atable of text names that
represent an address in the program and isreferred to aslabelsin HDI. You will see symbolsin
the Label field on the line of the corresponding address, and in the Assembler field as part of an
instruction’s operand.

Notes 1. Aninstruction’soperand isreplaced with alabel nameif the operand and label
value match. If two or morelabels have the same value, then the label that comes
first alphabetically will be displayed.

2. Wherever you can enter an addressor valuein an HDI edit control you can usea
label instead.
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831 Listing Labels

To seealist of al the labels defined in the current session open the L abels window by choosing
the [View->L abels] menu option.

# Labels =] E3
BE |Value Natne -

HT00001000 startup _hoot
HT0000101Z main
H'0000106A _ 3TOP_MODE
H'O0OOD108E _MASEL
H'000010BA _DMAC_RUN
HT™0O0001180  MASEZ
H'000011AC DTC REGS
H'O0001Z%E _DTC SCI0_ACT
H'00001ZEZ _DTC_scI0_RUN
H'00001316  MASBK3
H'00001342 WDT RUN |
HT0O0001353  DENDOA
HTO000O136C WOWI
HTOOOO13%E _TXIO
@ H'000013Cé COPY MEM
HT™0ODO0141Z  TNITSCT
HTO000145C D ROM =

Figure8.4 LabelsWindow

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

Y ou can quickly set a software break at an address by double-clicking (or right-clicking and
selecting Break on the BP popup menu) in the BP column.

8.3.2 Adding a Label from a Sour ce or Disassembly Window

Y ou can quickly add alabel from a Sour ce or Disassembly window, by double-clicking in the
Label column at the address for which you want to assign the Label. The Label dialog box opens
for you to enter the text.

fi
ak. I Clear | Cancel |

Figure 8.5 Label Dialog Box
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Enter the label name text and click [OK], so that the label is added to the label list with the
address value contained in the Address column of the corresponding line, and the Sour ce
window display is updated to show the label. The [Clear] button can be used to remove the label.

This method can aso be used for quickly modifying the text of existing labels. When you
double-click on the label in the Label column, the text is copied into the edit box of the L abel
dialog box. Y ou can then edit it and the modified version is saved in the label list. The Sour ce
window display is updated to show the new label.

Note: Touseadded or modified labelsagain in later sessions, save them in afile. For
details, see section 5.6.11, Save As....

8.4 L ooking at a Specific Address

When you are looking at your program in a Sour ce window, you may want to look at another
area of your program’s code. Rather than scrolling through alot of code in the program, you can
go directly to a specific address. Double-click in the Address column; the Set Addr ess dialog
box opens:

Set Address E2

I_main

ak. I Cancel |

Figure 8.6 Set AddressDialog Box

Enter the address or symbol name in the edit box and either click on [OK] or pressENTER. If
the code at that addressis in the same source file, the Sour ce window updates to show the code
at the new address. When an overloaded function or a class name is entered, the Select Function
dialog box opens for you to select afunction. For details, refer to section 14, Selecting Functions.

If the new addressisin a sourcefile that is aready being viewed in a Sour ce window, that
window is brought to the front and updated to show the code at the new address.

If the new addressisin another sourcefile, a new Sour ce window opens to show the code at that
address. By default the new window shows source if it is available. If no sourceis available for
the new address, then a Disassembly window shows assembly-language code.
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84.1 Looking at the Current Program Counter Address

Wherever you can enter an address or value into HDI, you can also enter an expression (see
section 2.2, Data Entry). If you enter aregister name prefixed by the “#” character, the contents
of that register will be used as the value in the expression. Therefore if you open the Set Address
dialog box and enter the expression “#PC”, the Sour ce or Disassembly window display will go
to the current PC address. Y ou can also display from an offset of the current PC by entering an
expression with the PC register plus an offset, e.g., “#PC+0x100".

8.5 Finding Text

Y ou can search for a particular text string in the Sour ce window using the find option. To do
this, choose the [Find...] menu option from the popup menu, or use the F3 accelerator key.

The Find dialog box is displayed:

Find EHE

Find what: IIncaIint Firnd Mext |

Direction Canicel |
 Up  Down

Figure 8.7 Find Dialog Box

Enter the text that you wish to find and click [Find Next] or press ENTER. The Sour ce window
will display the text (if found) highlighted. To find the next occurrence of the text, click [Find
Next] or pressENTER again. To close the Find dialog box, click [Cancel] or press ESC.
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Section 9 Working with Memory

This section describes how to look at areas of memory in the CPU’ s address space. It will show
you how to look at an area of memory in different formats, fill, move and test a block of
memory, and save, load and verify an area of memory with adisk file.

9.1 Looking at an Area of Memory

To look at an area of memory, choose the [View->Memory...] menu option; using the Ctrl+M
accelerator; or clicking the Memory Window toolbar button [[zl]] to open aMemory window.
Thiswill open an Open Memory Window dialog box:

Dpen Memory Window

Addrezs:
I Cancel |

Format:

IByte ﬂ

Figure9.1 Open Memory Window Dialog Box

Typein the start address or equivalent symbol for the window display in the Address field and
select the required display format from the Format list. Click [OK] or press ENTER, and the
dialog box closes and a M emory window opens:

< Byte Memory - _Temp_Mame FEE=] E

ddress Data Value
DOFFECO0 B2 69 74 61 Hita
€3 68 00 D0 ch..
DOFFECOS 00 00 00 00
DOFFECOC 00 00 00 00

OOFFEC1O0 00 00 00 00
COOFFEC14 00 00 00 00
OOFFEC1S 00 00 00 00

Figure9.2 Memory Window (Bytes)
There are two display columns excluding the address display column:

1. Daa- Thedataread from the debugging platform. Where supported it is read from
physica memory at the displayed width. Editing is supported.

2. Vaue- Datadisplayed in an adternative format. Editing is not supported.
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If you want to change the display format from the one you selected when you opened the
window, do it from the popup menu.

911 Displaying Memory as ASCI |

To display and edit memory as ASCII characters, choose the [ASCI1] menu option from the
popup menu and the display will be updated to show the area of memory as ASCII characters.

9.1.2 Displaying Memory as Bytes

To display and edit memory as bytes, choose the [Byte] menu option from the popup menu and
the display will be updated to show the area of memory asindividual bytes as shown in figure
9.2

9.1.3 Displaying Memory as Words

To display and edit memory as words, choose the [Wor d] menu option from the popup menu
and the display will be updated to show the area of memory as 16-bit words.

9.14 Displaying Memory as L ongwords

To display and edit memory as longwords, choose the [L ong] menu option from the popup menu
and the display will be updated to show the area of memory as 32-bit longwords.

9.15 Displaying Memory as Single-Precision Floating Point

To display and edit memory as single-precision floating-point data, choose the [Single float]
menu option from the popup menu and the display will be updated to show the area of memory
as single-precision floating-point data.

9.1.6 Displaying Memory as Double-Precision Floating Point

To display and edit memory as double-precision floating-point data, choose the [Double float]
menu option from the popup menu and the display will be updated to show the area of memory
as double-precision floating-point data.

9.1.7 Looking at a Different Area of Memory

If you want to change the area of memory that is displayed in the Memory window, use the
scroll bars. To quickly look at anew address you can use the Set Address dialog box. Thiscan
be opened either be choosing the [Set Address...] menu option from the popup menu or by
double-clicking in the Address column.
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Set Address E2

I_main

ak. I Cancel |

Figure9.3 Set Address Dialog Box

Enter the new address value, and click [OK] or press ENTER. The dialog box closes and the
Memory window display is updated with the data at the new address. When an overloaded
function or a class name is entered, the Select Function dialog box opensfor you to select a
function. For details, refer to section 14, Selecting Functions.

9.2 Modifying Memory Contents
There are two ways that you can change the contents of memory at an address:

1. Quick edit method - alows you to enter values by typing directly into the window, but is
limited to ASCII (when displaying ASCII format) or hexadecimal
values only (when displaying all other formats).

2. Full edit method - usesadialog box to enter values as floating point or evaluated
expressions.

921  Quick Edit

The quick way to change the contents of memory isto select the digit that you wish to change,
by clicking or dragging on it. Y ou will see the selected digit is highlighted. Type the new value
for the digit; it must be in the range 0-9, a-f (when displaying not ASCII format) or the new
valuefor ASCII; it must be ASCII (when displaying ASCII format) . The new value iswritten
into the digit and the cursor moves on to the next digit in memory.

922 Full Edit

The full way to change the contents of memory is accessed via the Edit dialog box. Move the
cursor on the memory unit (depending on your M emory window display choice) that you wish
to change. Either double-click on the memory unit, or press ENTER. The Edit dialog box opens:

Rev. 3.0, 09/00, page 219 of 276
HITACHI




Edit word at H'00001024

v ety Cancel |

Figure9.4 Edit Dialog Box

Like any other data entry field in HDI, you can enter aformatted number or C/C++ expression
(see section 2.2, Data Entry). When you have entered the new number or expression, click the
[OK] button or press ENTER, the dialog box closes and the new value is written into memory.

9.23 Selecting a Memory Range

If the memory address range isin the Memory window, you can select the range by clicking on
the first memory unit (depending on your Memory window display choice) and dragging the
mouse to the last unit. The selected range is highlighted.

9.3 Finding a Valuein Memory

To find avalue in memory you must open a M emory window, then choose the [ Sear ch] menu
option from the popup menu. Alternatively, with aMemory window in focus, just press F3.

Thiswill open the Search Memory dialog box:

Search Memory

Beaqin:

|HFFECO0 oK |
[ Gl |

End:
i+H '0E

Cancel

Data:
f
Format:

iLong ﬂ

Figure9.5 Search Memory Dialog Box

Enter the start and end addresses of the range in which to search (if an area of memory was
selected in the Memory window then the Begin and End address values will befilled in
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automatically) and the data value to search for. The end address can also be prefixed by a'+'
which will use the entered value as a range.

Select the search format and click [OK] or press ENTER. The dialog box closes and HDI
searches the range for the specified data. If the datais found, it will be highlighted in the
Memory window. If the data cannot be found, the caret position in the M emory window
remains unchanged and a message informing you that the data could not be found is displayed on
the message box.

9.4 Filling an Area of Memory with a Value

Y ou can set the contents of arange of memory addresses to a value using the memory fill
feature.

94.1 Filling a Range

To fill arange of memory with the same value, choose the [Fill...] menu option on aMemory
window's popup menu, or [Memory->Fill...] menu option. The Fill Memory dialog box opens:

Fill Memory
Beaqin:
|HFFECOD oK |
End: |

[ +H'0E

Cancel

Data:

|| = ety

Format:

iLong ﬂ

Figure 9.6 Fill Memory Dialog Box

If an address range has been selected in the M emory window, the specified start and end
addresses will be displayed. Select the format from the Format drop list and enter the data value
in the Datafield. Click the [OK] button or press ENTER, the dialog box closes and the new
value are written into the memory range.

95 Copying an Area of Memory

Y ou can copy an area of memory using the memory copy feature. Select amemory range (see
section 9.2.3, Selecting a Memory Range), choose the [Copy...] menu option from the popup
menu. The Copy Memory dialog box opens:
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Copy Memory

Beaqin:

lH'FFECIZIIZI oK. |
_ Coresl |

End:
i+H '0E

Cancel

Diestination:
|| I erify

Format:

iLong :__'J

Figure 9.7 Copy Memory Dialog Box

The source start and end address specified in the Memory window will be displayed in the Begin
and End fields. Enter the destination start addressin the Destination field and click the [OK]
button or press ENTER, the dialog box closes and the memory block will be copied to the new
address.

9.6 Saving an Area of Memory

Y ou can save an area of memory in the address space to a disk file using the save memory
feature. Open the Save Memory As dialog box by choosing the [Memory->Save...] menu
option:

Save Memory As E
Start; End:

: .f
Cancel |

File name:

Ic:'\hdi\.tutnlial\th\tutmiaI.mnt J Browse. .. |

Figure 9.8 Save Memory AsDialog Box

Enter the start and end addresses of the memory block that you wish to save and afile name. The
File name drop-list contains the previous four file names used for saving memory, or a standard
Save As dialog box can be launched by clicking the [Browse...] button. Click the [Save] button
or press ENTER, so that the dialog box closes and the memory block will be saved to the disk as
aMotorola S-Record format file. When the file save is completed, a confirmation message box
may be displayed (this can be switched off in the Confirmations tab on the HDI Options dialog
box).
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9.7 Loading an Area of Memory

To load an S-Record file to an area of memory without removing the current debugging
information by using the load memory feature. Open the L oad M emory dialog box by choosing
the [Memory->Load...] menu option:

Load Memory EHE
Dffzet:
o W Werily

Cancel |
File narme:
Ic:'\hdiktutnlialkhﬂs\test.mot j Browsze... |

Figure9.9 Load Memory Dialog Box

Y ou can offset the loading address from the address specified in the S-Record by entering a
value (positive or negative) in the Offset field. Click the [Open] button or press ENTER, so that
the dialog box closes and the data loads into memory. When the file load is completed, a
confirmation message box may be displayed (this can be switched off in the Confirmations tab
on the HDI Options dialog box).

9.8 Verifying an Area of Memory

Y ou can compare an area of memory against a previously saved block of memory using the
memory verify feature. Open the Verify S-Record File with Memory dialog box by choosing
the [Memory->Verify...] menu option:

Yerify 5-Record File with Memory EE
a
I Cancel |
File narme:
Ic:'\hdiktutnlialkhﬂs\test.mot j Browsze... |

Figure9.10 Verify S-Record File with Memory Dialog Box

Y ou can offset the verification address from the address specified in the S-Record by entering a
value (positive or negative) in the Offset field. Click the [Open] button or press ENTER so that
the dialog box closes and the file and the memory contents are verified. When the file
verification is completed a confirmation message box may be displayed (this can be switched off
in the Confirmations tab on the HDI Options dialog box).
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Section 10 Executing Y our Program

This section describes how you can execute your program. Y ou can either run your program
continuously or step single or multiple instructions at atime.

10.1  Running from Reset

To reset your user system and run your program from the reset vector address, choose the [Run-
>Reset Go] menu option, or click the Reset Go toolbar button [[EL]].

The program will run until it hits a breakpoint or a bresk condition is satisfied. Y ou can stop the
program manually at any time by choosing the [Run->Halt] menu option, or by clicking the Halt
toolbar button [[@]].

Note: The program will start running from whatever addressisstored in the reset vector
location. Thereforeit isimportant to make surethat thislocation containsthe
address of your startup code.

10.2  Continuously Running Your Program

When your program is stopped and the debugger isin break mode, the HDI will highlight the
line in the Sour ce and Disassembly windows that correspond to the CPU’ s current program
counter (PC) address value. Thiswill be the next instruction to be executed if you perform a step
or continue running.

EP |Address |[Lakel Line |Sourae

00001012 main za wold main{void)
z9 i
PC Location 30 :
goooiols 31 1t (MDCR.EBIT.MD:Z
32 i printf(
oooo10z24 33 returmn;
Registers ol 1ol x] if { SYSCR. BYTE L=
Begister |[Value - Y ECR. EYTE=
R1l4 goooooon
R13 oooooooo BECRL.BIT.EAE =
P ooooiois
+ &R --11l1i---- +| S@TOP_MODE () ;

TL

L)

Figure10.1 Highlighted Line Correspondingto PC Address

Rev. 3.0, 09/00, page 225 of 276
HITACHI




To continue running from the current PC address, click the Go toolbar button [, or choose
the [Run->Go] menu option.

10.3  Running to the Cursor

The function for executing only a part of the user program is provided by the Go To Cursor
feature to execute to a specific address.

< Using Go To Cursor

1. Make sure that a Source or Disassembly window is open showing the
address at which you wish to stop.

2. Position the text cursor on the address at which you wish to stop by
either clicking in the Addressfield or using the cursor keys.

3. Choosethe [Go To Cursor] menu option from the popup menu.

The debugging platform will run your program from the current PC value until it reaches the
addressindicated by the cursor’s position.

Notes 1. If your program never executesthe code at this address, the program will not
stop. If this happens, program execution can be stopped by pressing ESC,
choosing the [Run->Halt] menu option, or clicking on the ‘Halt’ toolbar button
(=1

2. TheGo To Cursor featurerequiresatemporary breakpoint - if you have already
used all those available then the feature will not work, and the menu option will
be disabled.

10.4  Runningto Several Points

When you want to perform something like the Go To Cursor operation but the destination is
outside the Sour ce window, or want to stop at several addresses, you can use HDI’ s temporary
breakpoint feature (see section 11.5, Temporary Breakpoints).

105 Single Step

When you are debugging your code, it is very useful to be able to step asingle line or instruction
at atime and examine the effect of that instruction on the system. In the Sour ce window, a step
operation will step a single source line. In the Disassembly window, a step operation will step a
single assembly-language instruction. If the instruction calls another function or subroutine, you
have the option to either step into or step over the function. If the instruction does not perform a
call, then either option will cause the debugger to execute the instruction and stop at the next
instruction.
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10.5.1 Stepping Into a Function

If you choose to step into the function, the debugger will execute the call and stop at thefirst line
or instruction of the function. To step into the function either click the Step In toolbar button
[, or choose the [Run->Step In] menu option.

10.5.2  Stepping Over a Function Call

If you choose to step over the function, the debugger will execute the call and al of the codein
the function (and any function calls that that function may make) and stop at the next line or
instruction of the calling function. To step over the function either click the Step Over toolbar
button [, or choose the [Run->Step Over] menu option.

10.6  Stepping Out of a Function

During debugging, there are occasions when you may have entered a function, finished stepping
through the instructions that you want to examine, and would like to return to the calling function
without stepping through al the remaining code in the function. Or aternatively (and perhaps
more usefully) you may have stepped into afunction by accident, when you meant to step over it
and so want to return to the calling function without stepping all the way through the current
function. Y ou can do this with the Step Out feature.

To step out of the current function either click the Step Out toolbar button [[{#]], or choose the
[Run->Step Out] menu option.
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10.7  Multiple Steps

Sometimes you may find it useful to step several instructions at atime. Y ou can do this by using
the Step Program dialog box. The dialog box also provides an automated step with a selectable
intervals between steps. Open it by choosing the [Run-> Step...] menu option.

The Step Program dialog box is displayed:

Step Program |
Stepx I
Rate: I'I [Slowes 'I

[ Step Ower Callz
¥ Source Level Step

(] Cancel

Figure 10.2 Step Program Dialog Box

Enter the number of stepsin the Stepsfield, choose whether you want to step over function calls
by the Step Over Calls check box, and choose whether to make one line of the source program
correspond to one step by the Source Level Step check box. If you are using the feature for
automated stepping, choose the step rate from thelist in the Rate field. Click [OK] or press
ENTER to start stepping.
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Section 11 Stopping Y our Program

This section describes how you can halt execution of your program. This section describes how
to do this directly by using the halt command and by setting breakpoints at specific locationsin
your code.

11.1  Halting Execution

When your program is running, the Halt toolbar button is enabled [ (ared STOP sign), and
when the program has stopped it is disabled [ (the STOP sign is grayed out). To stop the
program click on the Halt toolbar button, press ESC, or choose the [Run->Halt] menu option.

Y our program’ s execution is halted, with the message "Br eak = St op" displayed on the
status bar. HDI will then update any open windows.

The last break cause can aso be viewed in the Platfor m pane of the System Status window.

11.2  Standard Breakpoints (PC Breakpoints)

When you are trying to debug your program, you will want to be able to stop the program
running when it reaches a specific point or pointsin your code. Y ou can do this by setting a PC
breakpoint on the line or instruction at which to want the execution to stop. The following
instructions will show you how to quickly set and clear simple PC breakpoints. More complex
breakpoint operation can be done via the Breakpoints window, which is discussed later.

< To set a program (PC) breakpoint

1. Make sure that the Sour ce window is open at the place you want to set a
program (PC) breakpoint.

2. Double-click in the BP column, or press F9, at the line showing the
address at which you want the program to stop.

3. You will see a circle and the word ‘Br eak’ appear in the column to
indicate that a program (PC) breakpoint has been set.
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Line |Addre=ss |BEP |Lakel Source -

28 ooooi101z _main wold main(wvoid)

29 { ==l

20

a1 goooiols 1f (MDCR.EBIT.MDA!=0xA
Break- A
point 32 i* printfi"gele
isset || 33 00001024 o return;

24 i

34 00001026 1f(8YSCR.EYTEI=0x01)

36 ooo01030 BYECR. BYTE=0x1;

a7

28 ooooio3s ECRL.EIT.EAE = 0;

39

40 ooooio4o 3TOP _MODE () ; -

KN 1y

Figure1l.1 Settinga Program Breakpoint

Now when you run your program and it reaches the address at which you set the program (PC)
breakpoint, execution halts with the message "Br eak = PC Br eakpoi nt " displayed on the
status bar, and the Sour ce window display is updated with the program (PC) breakpoint line
highlighted.

Note: Thelineor instruction at which you set a program (PC) breakpoint isnot actually
executed; the program stopsjust beforeit isabout to executeit. If you chooseto Go
or Step after stopping at the program (PC) breakpoint, then the highlighted line
will be the next instruction to be executed.

11.3  Breakpoints Window

The Breakpoints window allows you to access complex breakpoints (if your debugging platform
supports them) and gives you more control over setting or clearing and enabling or disabling
breakpoints. To open the Break points window choose the [View->Breakpoints] menu option or
click the Breakpoint toolbar button [], if visible.
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The Breakpoints window opens.

Breakpoints E =] B
Headerbar [ppa3le [File/Tine Symbol Address |Type
Breakpoint TUTORIAL. O/ 36 00001030 Type=PC
disabled TUTCRIAL. &/ 42 00001042 Type=PC
_Temp_Name 00O0ECO0 Type=Read

| &
Breakpoint o
enabled _I
_.l_l

i

Figure11.2 Breakpoints Window

The window displays alist of the breakpoints set in the system. The breakpoint list is divided
horizontally into five columns; Enable, File/Line, Symbol, Address, and Type. The respective
widths of each of the columns can be adjusted by clicking and dragging on the dividing line
between each column title in the header bar. The cursor will change to +* and avertical line
will be displayed at the dividing line of the columns. Rel ease the mouse button when you are
satisfied with the column width and the display will be updated with the new column width.

11.3.1 Adding a Breakpoint

Y ou can add a new breakpoint in the Breakpoints window by choosing the [Add...] menu
option from the popup menu.

The Set Break dialog box will open in which you can enter the type and parameters of the new
breakpoint.

11.3.2 Modifying a Breakpoint

To edit an existing breakpoint in the Breakpoints window, select the breakpoint in the list by
double-clicking, or by clicking on the line corresponding to it and choose [Edit...] menu option
from the popup menu.

The Set Break dialog box will open in which you can change the type and parameters of the
selected breakpoint. When a break sequence is selected, the Break Sequence dialog box will
open.

11.3.3 Deleting a Breakpoint

To delete an existing breakpoint in the Breakpoints window, select the breakpoint in the list by
clicking on the line corresponding to it and choose the [Delete] menu option from the popup
menu.

The breakpoint is deleted and the window is updated.
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11.3.4 Deleting All Breakpoints

To delete all of the breakpoints listed in the Breakpoints window choose the [Delete All] menu
option from the popup menu.

All breakpoints are deleted and the window is cleared.

11.4 Disabling Breakpoints

During the course of a debugging session you may find that you tend to focus on particular areas
of code for a period of time and then look at other areas, but want to return to the previous ones
afterwards. When concentrating on these areas you will want to set breakpoints to stop your
program execution at useful points. If you have set these breakpoints and wish to move on to
another area of investigation, but know that you will want to return to the current area later, it is
frustrating to have to delete all the breakpoints you have set only to have to set them all again
when you return. Fortunately, HDI eases this problem by allowing you to disable breakpoints,
while still leaving them in the breakpoint list.

1141 Disabling a Breakpoint

To disable an individual breakpoint, select the breakpoint in the list by clicking on the line
corresponding to it and choose the [Disable] menu option from the popup menu.

Alternatively, double-click in the Enable column of the breakpoint you need to disable.

The symbol in the Enable column is cleared to show that the breakpoint is disabled.

11.4.2 Enabling a Breakpoint

When you want to re-enable a breakpoint in the Breakpoints window list, select the breakpoint
in the list by clicking on the line corresponding to it and choose the [Enable] menu option from
the popup menu.

Alternatively, double-click in the Enable column of the breakpoint you need to enable.

The symbol in the Enable column is set to show that the breakpoint is enabled.

115 Temporary Breakpoints

There are times when you may want to start running your program and want it to stop if it hits
one or more addresses, but do not want to set permanent breakpoints at these addresses. For
example you may want to perform something like the Go To Cursor operation, but the
destination may be outside the Sour ce window or you may want to stop at several addresses. To
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do this you can use HDI' s temporary breakpoint feature to run asit supports up to ten temporary
breakpoints that are cleared when you break. Temporary breakpoints are set in the Run Program
dialog box, which is opened by choosing the [Run-> Run...] menu option.

The Run Program dialog box opens:

Run Program

Program Counter:
{H'00001000

Stop At

H'oooo1oi0
main
COPY_MEM

GoPC I Gnﬂesetl Cancel |

Elaeh Eroanan | et Eont |

Figure11.3 Run Program Dialog Box

Enter the symbols or address values for the points at which you want the program to stop (up to
ten points) in the Stop At field. When an overloaded function or a class name is entered, the

Select Function dialog box opens for you to select a function. For details, refer to section 14,
Selecting Functions.

Click the [Go PC] button to start running from the current program counter address, as displayed

in the Program Counter field. Click the [Go Reset] button to reset the CPU and start running
from the reset vector address.

When the program halts the temporary breakpoints that you specified are cleared from the
current breakpoint list. However, when the dialog box is opened again, the list isretained in the
Stop At field and will be set again if you click the[Go PC] or [Go Reset] buttons.
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Section 12 Looking at Variables

This section describes how to look at the variables and data objects that your program uses. It
shows you how to view variables, set up watch items and look at the contents of the CPU’s
general, FPU, DSP and on-chip peripheral registers.

121 Tooltip Watch

The quickest way to look at avariable in your program isto use the Tooltip Watch feature.
< To use Tooltip Watch:

1. Open the Source window showing the variable that you want to
examine.

2. Rest the mouse cursor over the variable name that you want to examine;
a tooltip will appear near the variable containing basic watch
information for that variable.

¢ MEM 221  woid COPY MEM(void)

ZZZ {
223 unsigned short u;
224 for{ w=i; u < sizeof(NAME); ut++ )

225 * (TempZ Name+ \ = * (NAME+u) ;
226
727 } u=HYE21

Figure12.1 Tooltip Watch

12.2 Instant Watch
To look at the variable in more detail, use the Instant Watch feature.
& To use Instant Watch:

1. Open the Source window showing the variable that you want to
examine.

2. Click on the variable. You should see a cursor on the variable.
3. Choose the [Instant Watch] menu option from the popup menu.

The Instant Watch dialog box opens:
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Instant Watch

- Temp _Elose
[EI] H48 'H {DxDDDDbeB}[ur _
[11=HBI " { 0x00003f03 } [uns Add Watch
[2] = H'74 't { 0:00003fba } [ung _—l
[3] =H'B1 'a' { 0x00003fb } un
[4] = H'E3 'c' { 0=x00003fbe ¥ (un
[6] = H'E62 'h' { 0x00003fbd } [un

[5] = H'E9 7 { 0x00003fbe } (uns
[7]= H'20"" § 0000036 } [unsi +

il
i [ LI S LI o PO o T 0 O Y P9

Figure12.2 Instant Watch Dialog Box

Y ou can add this variable to the list of watch items in the Watch window by clicking on the
[Add Watch] button.

123  Using Watch Items

When you are debugging your program you may find it useful to be able to look at variables of
interest and see their values at different times during the program execution. HDI allows you to
open Watch windows, which contain alist of variables and their values. To open a Watch
window choose the [View->Watch] menu option; or click on the Watch Window toolbar button
[ if itisvisible. A Watch window opens. Initially the contents of the window will be blank.

12.3.1 Adding aWatch

There are two ways to add watch items to the Watch window; the quick method accessed from
the Sour ce window, and the full method using the Add Watch dialog box in the Watch
window.

Quick Method
The quickest way to add a variable to the Watch window isto use the Add Watch feature.
< To use Add Watch from a Source Window:

1. Open the Source window showing the variable that you want to
examine.

2. Click on the variable. Y ou should see a cursor on the variable.
3. Choose the [Add Watch...] menu option from the popup menu.

The variable is added as awatch item and the Watch window is updated.
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Full Method

The full method uses adialog box that allows you to enter more complex watch expressions, for
example arrays, structures or pointers.

& To use Add Watch from a Watch Window:
1. Open the Watch window.

2. Choose the [Add Watch...] menu option from the popup menu.

The Add Watch dialog box opens:

Add Watch |

£ Addiess I

{%  \aiable on expression

IITIEIH

Figure12.3 Add Watch Dialog Box

Enter the name of the variable that you wish to watch and click [OK]. The variable is added to
the Watch window.

+» Watch Window =] E3

Mame “alue
ma H'0000%665 1 0x00003fFc4 1 (int)

Figure12.4 Watch Window

12.3.2 ExpandingaWatch

If awatch item isa pointer, array, or structure, then you will see aplus sign (+) expansion
indicator to the left of its name. This means that you can expand the watch item. To expand a
watch item, double-click on it. The item expands to show the elements (in the case of structures
and arrays) or data value (in the case of pointers) indented by one tab character, and the plus sign
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changesto aminus sign (-). If the elements of the watch item also contain pointers, structures, or
arrays, then they will also have expansion indicators next to them.

«« Watch Window =1 =] Ed

Mame Valle
Expanded watch str =] Ox00003ff8 } (unsigned
[0] H'01 { 0x00003FF8 F (unsi
[1] H'0% 4 0x00003FF9 + (unsi
[2] H'Oc § 0x00003ffa } (unsi
Expansion indicator TTemp_MName ="Hitachi Micro Systems E
+Temp_hame?2 ="Hitachi Micro Systems E
Collapsed watch * H'0000105e { 0w 00003 Fh }
KN & i3

Figure12.5 ExpandingaWatch

To collapse an expanded watch item, double-click on the item again. The item’s elements will
collapse back to the single item and the minus sign changes back to aplus sign.

12.3.3 Modifying Radix for Watch Item Display

To change the radix of watch item, select the corresponding item by clicking it, and click the
right mouse button on the item. Then a popup menu will be displayed. Choose the [Radix] menu
option from the popup menu. Then choose the radix in which you wish the selected watch item
to be displayed. The value will be updated immediately.

12.3.4 Changing a Watch Item’sValue

Y ou may wish to change the value of awatch variable, e.g. for testing purposes or if the valueis
incorrect due to abug in your program. To change awatch item’ s value use the Edit Vaue
function.

< Editing a watch item’s value:

1. Select theitem to edit by clicking on it, you will see ablinking cursor on
the item.

2. Choose the [Edit Value] menu option from the popup menu.
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The Edit Value dialog box opens:

Edit ¥alue
Ewpression: ITemp2_Name ok, I
Current Walue:  "Hitachi Micna Cancel |

tEw W alue: I"Hitac:hi Micra Spsterns

Figure12.6 Edit Value Dialog Box

Enter the new value or expression in the New Value field and click [OK]. The Watch window is
updated to show the new value.

12.35 DeletingaWatch

To delete awatch item, select it and choose the [Delete] menu option from the popup menu. The
item is deleted and the Watch window updated.

Note: Watch itemsthat you have set in the Watch window can be saved in a session file.
See section 15, Configuring the User Interface.

124  Lookingat Local Variables

To look at local variables, open the L ocals window by choosing the [View->L ocals] menu
option.

The L ocals window opens:

-+ Locals =1 =] B3
Mame Value

+a _{ Cx=00003tdd T {long[10])

j D'8410 { 0x00003fFd0 % Clongl

I D'10 { 0x00003fcc } (intd

min D'0 { 0x00003fcE b (int)

max 0'22117 { 0x00003fcd F {int)

Figure12.7 LocalsWindow

As you debug your program the L ocals window will be updated, following a step or break from
run, to show the current local variables and their values. If alocal variableis not initialized when
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defined, then the value in the L ocals window will be undefined until avalue is assigned to the
local variable.

Thelocal variable values and the radix for local variable display can be modified in the same
manner as in the Watch window.

125 Lookingat Registers

If you are debugging at assembly-language level, using the Sour ce window in assembly
language or mixed display, then you will probably find it useful to see the contents of the CPU’s
general, FPU and DSP registers. Y ou can do this using the Register s window.

Registers 1 =] B3
Register |Value AI
R& gooooooa
R7 ooooooon
B8 goooooon
B3 ooooooon
R10 ooooooon
R11 gooooooa
R1Z ooooooon
R13 ooooooon
R14 ooooooon
R15 ooooooon
j=la oooololg o
+ @R --1111----
GER IIIDEIEIDEIEIEI_I;|
4 | v 4

Figure12.8 RegistersWindow

To open a Register s window choose the [View->Register s| menu option or click the CPU
Registers toolbar button [ . A Register swindow opens showing all of the CPU’s general,
FPU and DSP registers and their values, displayed in hexadecimal.

125.1 Expanding aBit Register

If aregister is used to control or display status using flags at the bit level, then you will see aplus
sign (+) expansion indicator to the left of its name; this means that you can expand it. To do this,
double-click on the plus sign to show the flags indented by one tab character, and the plus sign
changesto aminussign (-). If the flags have sub-groups, for example register masks, they will
also have expansion indicators next to them.
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1 Registers E Ei=E3
Register Value 7
R10 Qoooooon
Rl11 gooooooo
R1Z aooooooo
R132 gooooooo
Standard register R14 00000000
R15 Qoooooon
Expansion indicator EC ooooio1s
- &R ——1111---T
M ]
Q2 ]
TMAZE.IZ 1
IMAZEK.IEZ 1
Expanded bit register TMaSE.T1L 1
TMASE. IO 1
Reserwved 0O =
Reserved 0
a ]
T 1 j

Figure12.9 Expanding a Bit Register

To collapse an expanded bit register, double-click on the minus sign. The registers collapse back
to the single item and the minus sign changes back to a plus sign.

1252 Modifying Register Contents

There are two ways that you can change aregister’s contents. The quick edit method that allows
you to enter values by typing directly into the window, but is limited to hexadecimal values only.
The full edit method that requires you to enter values via a dialog box, but allows you to enter
valuesin any base and use complex expressions.

Quick Edit

The quick way to change aregister’s contentsisto select the digit that you wish to change, by
clicking or dragging on it. You will see the selected digit is highlighted. Type the new value for
the digit; it must be in the range 0-9 or af. The new value is written into the digit and the cursor
moves to the next digit in the register. When you enter avalue into the least significant digit of
the register, the cursor moves on to the most significant digit of the next register. If the digit of
the register display indicates a bit e.g. in the CPU condition code register (CCR) then you can
press SPACE to toggle the bit's value.
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Full Edit

The full way to change aregister’s contents is accessed via a Register dialog box. Open the
Register dialog box in one of three ways:

1. Double-click the register you want to change.
2. Select the register you want to change, and press ENTER.

3. Select the register you want to change, and choose the [Edit...] menu option from the
popup menu.

Register - SH E3

Walue:

{000000F 1 oK |
Set fa - :
Wwhole Register ﬂl

Figure12.10 Register Dialog Box

Asin any other data entry field in HDI, you can enter a formatted number or C/C++ expression
(see section 2.2, Data Entry).

Y ou can choose whether to modify the whole register contents (High Word, Low Word, etc), a
masked areg, floating or flag bits by selecting an option from the drop list box (the contents of
thislist depend on the CPU model and selected register).

When you have entered the new number or expression, click the [OK] button or press ENTER.
The dialog box closes and the new value is written into the register.

1253 Using Register Contents

It can be useful to be able to use the value contained in a CPU register when you are entering a
value elsewhere in HDI, for example when displaying a specified addressin the Sour ce or
Memory window. Y ou can do this by specifying the register name prefixed by the “#” character,
e.g.. #R1, #PC, #R6L, or #ERS.
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Section 13 Overlay Function

Programs making use of the overlay function can be debugged. This section explains the settings
for using the overlay function.

13.1  Displaying Section Group

When the overlay function is used, that is, when several section groups are assigned to the same
address range, the address ranges and section groups are displayed in the Overlay dialog box.

Open the Overlay dialog box by choosing the [Setup->Overlay] menu option.

Owerlay %] |
Address: Section Mame:
001000~ 001023714 =

Oo0z2000-00200E
Cancel |
>
o || K £

Figure13.1 Overlay Dialog Box (at Opening)
This dialog box has two areas: the Address list box and the Section Name list box.

The Address list box displays the address ranges used by the overlay function. Click to choose
one of the address ranges in the Address list box.

Owerlay E3 |
Address: Section Mame:
doiodo-aninZg T Pzectll,Paectll ;I

002000-00200E Psect0Z, Paect 12
Pzectl3,Paectl3 Cancel |

[-] [T} LILI

Figure 13.2 Overlay Dialog Box (Address Range Selected)
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The Section Name list box displays the section groups assigned to the selected address range.

13.2  Setting Section Group

When using the overlay function, the highest-priority section group must be selected in the
Overlay dialog box; otherwise HDI will operate incorrectly.

First click one of the address ranges displayed in the Address list box. The section groups
assigned to the selected address range will then be displayed in the Section Name list box.

Click to select the section group with the highest-priority among the displayed section groups.

Overay €
Address: Section Mame:

001000-001023

Pzectll,FPzectll

Oo0z2000-00200E
Cancel |

Pzectlds,Psectls

Figure 13.3 Overlay Dialog Box (Highest-Priority Section Group Selected)

After selecting a section group, clicking the [OK] button stores the priority setting and closes the
dialog box. Clicking the [Cancel] button closes the dialog box without storing the priority
setting.

Note: Within the addressrange used by the overlay function, the debugging infor mation
for the section specified in the Overlay dialog box isreferred to. Therefore, the
same section of the currently loaded user program must be selected in the Overlay
dialog box.
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Section 14 Selecting Functions

When selecting overloaded functions or member functions that can be used in C++ programs,

follow the description in this section.

141

Displaying Functions

Use the Select Function dialog box to display overloaded functions and member functions.

A function can be selected in the following cases.

L]

When setting a breakpoint
When specifying afunction in the Run Program dialog box

In the Set Address dialog box for opening the Sour ce window
In the Set Addressdialog box for opening the M emory window
When adding or modifying a symbol
When specifying afunction for performance analysis

When overloaded functions have the same specified function name, or when a class name
including amember function is specified, the Select Function dialog box opens.

Select Function

Select Function Mame

Samnple: (Func{long. char)
Sample: :Func(long, char.int)
Differ: :Func{short, char)
Differ: :Func{long.char)

xr |
<
< |

— Counter
&ll Function

Select Function

I 5 Functions I 1 Functions I 1 Functions

Set Function

Set Function Mame

5 | Sample: Func{=short.char)

Ok I Cancel

Figure14.1 Select Function Dialog Box

This dialog box hasthree areas.

Select Function Name list box
Displays the overloaded functions or member functions and their detailed information.
Set Function Name list box
Displays the function to be set and their detailed information.

HITACHI
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¢ Counter group edit box
All Function Displays the number of functions with the same name or member functions.

Select Function Displays the number of functions displayed in the Select Function Name list
box.

Set Function Displays the number of functions displayed in the Set Function Name list
box.

14.2  Specifying Functions

Select overloaded functions or member functionsin the Select Function dialog box. Generally,
one function can be selected at one time; only for setting breakpoints, setting the function in the
Run Program dialog box, or setting the function of the performance analysis, more than one
function can be selected.

1421  Selecting a Function

Click the function you wish to select in the Select Function Name list box, and click the [>]
button. Y ou will see the selected function in the Set Function Name list box. To select all
functions in the Select Function Name list box, click the [>>] button.

14.2.2 Deleting a Function

Click the function you wish to delete from the Set Function Name list box, and click the [<]
button. To delete al functionsin the Set Function Name list box, click the [<] button.

14.2.3  Setting a Function

Click the [OK] button to set the functions displayed in the Set Function Name list box. The
functions are set and the Select Function dialog box closes.

Clicking the [Cancel] button closes the dialog box without setting the functions.
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Section 15 Configuring the User Interface

When we designed the user interface for HDI we tried to make all the frequently used operations
quickly accessible and have related operations grouped in alogical order. However, when you
arein the middle of a heavy debugging session you may find it more useful to have a different
arrangement of the user interface items or you may just have a personal preference for the way
you want it arranged. We realize this and so HDI alows you to customize the user interface so
that you can be satisfied with the tool that you are using for debugging your program. This
section describes how you can arrange the user interface windows, customize various aspects of
the display and save the configuration.

15.1  Arranging Windows

15.1.1  Minimizing Windows

If you have temporarily finished using an open window but want to be ableto look at it in its
current state later, you can reduceit to anicon. Thisis called minimizing the window. To
minimize awindow, either click on the minimize button of the window, or choose the [ & ->
Minimize] window menu option.

Window menu

[ Disassembly C:\Hew\Hdi5_shA\TUTORIAL\sort.c Hi=l E3
Address |[EF[Code [Labe] [Assembler Source AI
00000000 4F22 _main STS.L PR,@-R15 vold mainf{wvol
00000002 FFCB ADD #H'CB,R15
00000004 E300 MO #H'00,R3 for{ |i=0;
00000006 1F32 MOW. L R3,@CH'08:4,R15)
00000008 A012 BRA @H'0030:12
0000000a 0009 MOF
0000000¢ D116 MOV . L @({H'0058:8,PCH,R1 il=r
. 0000000e | 410B 15k @r1

Minimize || 00000010 0009 NOP

button 00000012 1F03 MOV.;L RO,@(H'0C:4,R15) ks
00000016 go01 BT @H'001C:E
00000018 6008 MEG RO,RO i
0000001 a 1F03 MOW. L RO,@(H'0C:4,R15)
0000001 ¢ 53IF2 MOW. L @(H'08:4,R15),R3 ali]
0000001 e 4308 SHLLZ2 R3 _lj
KN 357

Figure15.1 Minimizing a Window

The window is minimized to an icon at the bottom left of the HDI application window; for the
above Disassembly window example, theicon is:
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Figure 15.2 Disassembly Window I con

Note: You may not be ableto seetheicon if you have a window open over the bottom of
the screen.

To restore the icon back to awindow, either double-click on the icon, or choose the [Restor €]
menu option from the window menu.

15.1.2  Arranging lcons

Although the icons will be put at the bottom left of the HDI application window by default when
you minimize awindow, you can move them anywhere you like in the application window by
simply clicking and dragging them to a new position. When you restore the icon to a window, the
window will be at the same position that it was in when you minimized it. Similarly, when you
minimize it again, the icon will be placed at the last position that you moved it to.

When you have many minimized windows as icons, the display can look rather messy. To tidy
up the icons, choose the [Window->Arrange | cons| menu option.

The iconswill be arranged in order from the bottom left of the application window:

m Hitachi Defuogang fnfedfsce - - EGODD HBS 72600 Emulator

H Fil= Edit “iew Bun Memom Setup Window Help ‘
amEE0 || reay | |HERES DEEE ., BB

v Registers [E[S[=] BEY
A Trace - 0 reffelf=1 =] B3

# Byte Memofel[=1[=] E3

BR800,

|For Help, press F1 | [NUM | S

Figure 15.3 |cons Before Arrangement
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m Hitachi Defuogang fnfedfsce - - EGODD HBS 72600 Emulator

H Fil= Edit “iew Bun Memom Setup Window Help ‘
|[a@mmeEn || =in FERES HREE, REL

¢ Registers  [SI[=I =]
# Byte Memof®I[=i[=] E3 | |55 Disassembl - [=1[=l[E3 || v Trace - 0 e =0 =] 3

|For Help, press F1 | [NUM | S

Figure15.4 lconsAfter Arrangement

15.1.3 Tiling Windows

After some heavy debugging you may find that you have many windows open on the screen.
You can arrange all the windows in atile format with none of them overlapping each other using
the Tile function by choosing the [Window->Tile] menu option.

All currently open windows are arranged in atile format. Windows that are minimized to icons
are not affected.

15.1.4 Cascading Windows

Open windows can also be arranged in a cascading format with only their left and top border
visible under the window in front of them by choosing the [Window->Cascade] menu option.
All currently open windows are arranged in a cascading format. Windows that are minimized to
icons are not affected.
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15.2  Locating Currently Open Windows

When you have many windows open in the HDI application window it is quite easy to lose one
of them behind the others. There are two methods that you can use to find the lost window:

1521 Locating the Next Window

To bring the next window in the window list to the front of the display, choose [Next] from the
window menu, or press CTRL +F6. Repeating this operation will cycle selection of al windows
(open and minimized).

15.2.2  Locating a Specific Window

To select a specific window, choose from the list of windows (open and minimized) at the
bottom of the [Window] menu. The currently selected window has a check mark next to it in the
window list. In the following example, the Disassembly window is the currently selected
window:

Window Help

LCazcade
Tile
Arrange |cons

Cloze Al

v 1 Dizaszembly
2 Byte Memory - H'00000000
3 Trace - 0 records [no filker)
4 Reqisters

Figure 15.5 Selecting a Window

The window that you select will be brought to the front of the display. If it is minimized theicon
is restored to awindow.

15.3  Enabling/Disabling the Status Bar

Y ou can select whether or not the status bar is displayed at the bottom of the HDI application
window; by default it will be displayed. To disable display of the status bar, choose the [ Setup-
>Status Bar] menu option.

The status bar will be disabled and removed from the HDI application window display. To re-
enable the Status bar display, choose the [Setup->Status Bar] menu option again. The Status bar
will be enabled and added to the HDI application window display.
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154  Customizing the Toolbar

To control the selection and arrangement of buttons displayed on the toolbar, choose the [Setup-
>Customize->Toolbar] menu option.

The Customize dialog box opens and contains two panes. The first pane "Toolbars is used to set

the overall appearance of the toolbars, while the second pane ‘Commands ' is used to set the
individual buttonsin each toolbar.

1541 Overall Appearance

Select the Toolbars pane to set the overall appearance of the toolbars:

S |

Toaolbars | Commands I

Toolbars:

[v|Menu bar V¥ Show Toolips Mew...
Eluljeit v Cool Look
w] iz [™ Large Buttons
(W Fin

[w'| b rnary

(w5 etup

[w] "I

W|Help

Reset

(iaalbar manme;
IMenu bar

ak I Cancel | Soply | Help

Figure15.6 Customize Toolbar (Toolbars) Dialog Box

Thetoolbars are listed in a multi-selection list box. To individually switch off atoolbar, clear the
check box next to the name (this nameis displayed in a mini-title bar when the toolbar is not
attached to the border of the main frame window).

Note: Themenu bar cannot be switched off.
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If you need to conserve desktop area (for example, when using a portable) then clear the 'Cool
Look' check box to revert to the classic Windows” 3.1 style menu and toolbars.

It is possible to add user-defined toolbars - click on the [New...] button and enter a name for
your toolbar. This can be edited later in the Toolbar Name edit box (feature only available for
user defined toolbars). The new toolbar, in this case called ‘My Toolbar’, will appear floating at
the top-left of the main frame but will have no buttons. To add buttons, you will nhow have to

customize your toolbar.

15.4.2  Customizing Individual Toolbars

Customizing individual toolbars requires a mouse or other pointing device. The featureis not
availableif only the keyboard is available. Thisis because the toolbars only operate with a
mouse, So customizing them would be unnecessary unless you have a mouse.

Select the Commands pane to set the individual buttonsin each toolbar:

Customize E3 |

Toolbars  Commands |

Button
categories Categories: — Buttons
Buttons available  |Edt
Run
b oy
Setup
Window
Help
Description Select a categary, then click a button bo see its description. Drag the buttan
of button’s ta ary taolbar
operation — Description

Load zesszion from a file

k. I Carnicel | e 1 Help

Figure 15.7 Customize Toolbar (Commands) Dialog Box
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15.4.3 Button Categories

At the top left of the dialog box isalist of button categories. For each category alist of buttons
within that category will be displayed to the right. Click on a button operation option in the list to
view a description of the button’s operation in the Description field.

15.4.4  Adding a Button to a Toolbar

< To add a button to a toolbar:

1. Select the button category from the button category list.
2. Select the button item from the operation list.
3. Drag the button from the dialog box to the toolbar location you wish to

add the new button. Then the button isinserted into the tool bar.
15.45 Positioning a Button in a Toolbar
< To move a button position in a toolbar:
1. Select the button in atoolbar.

2. Drag the button to the new position in the toolbar or another toolbar.

Note: Holding down the Ctrl key while dragging will copy the button.

15.4.6 Removing a Button from a Toolbar
& To remove a button in a toolbar:
1. Select the button in atoolbar.

2. Drag the button out of the toolbar (anywhere into the main frame).
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155 Customizing the Fonts

Y ou can customize the display font for text style windows (e.g. Sour ce and Memory windows),
or change the default font that is used when a new window is opened.

To change the display font, choose the [ Setup->Customize->Font] menu option. Thiswill
launch the Font dialog box:

Font
Font: Font Style: Size: oK
Regular 1

Courier B Cancel
Italic 12 L -
Fixedsys Bold 14
T MS LineDraw Bold ltalic 16
Terminal = =l s =l Help
Sample
Use as Default Font |
AaBh¥yZz

Figure 15.8 Font Dialog Box

The dialog box is based on the standard Windows” font selection dialog box, except that only
fixed width fonts are listed in the Font list box. By pressing the [Use as Default Font] button, the
font to be used when a new window is opened can be specified.

15.6  Customizing the FileFilters
Y ou can customize the file filters displayed in the Open dialog box.

To change the filters, choose the [ Setup->Customize->File Filter] menu option. This will
launch the Customize File Filter dialog box:
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Customize File Filter

File:
Tupe
|5-Recard | Add..
Filter: Edit... |
I*.mnt;“.a2ﬂ;".a3? Delete |

Figure 15.9 Customize File Filter Dialog Box

Note: Changesare madeimmediately when using this dialog box. Thereisno option to
cancel changes made.

< To edit an existing filter:

1.

2.

Select the file group from the File drop list.
Select the file type name from the Type drop list.

Click the [Edit...] button to open the Edit Filter dialog box. The dialog
title will display the file group that is being changed. The edit box on
this dialog box is limited to accept only valid characters for filter type or
extension.

Change the filter name and/or extension. If more than one extension is
required, then separate each extension with a semi-colon. For example:

*.mot;*.a20;*.a37

< To enter a new filter:

1.

2.

Select the file group from the File drop list.

Click the [Add...] button to open the Add Filter dialog box. The dialog
title will display the file group that is being changed. The edit box on
this dialog box is limited to accept only valid characters for filters.

Enter a name for the filter type and the extensions you want to use for
thefilter.

Note: If thefilter type entered matches an existing type, thefilter for the existing type will
be changed to the newly entered filter.

< To remove a filter:

Rev. 3.0, 09/00, page 255 of 276
HITACHI




1. Select thefile group from the File drop list.
2. Select the file type name from the Type drop list.

3. Thefiletype will be removed when the [Delete] button is clicked.

15.7 Saving a Session

If you have downloaded the user program into the debugging platform, have the corresponding
source files displayed and a number of auxiliary windows open, then it can take some time to
setup thisinformation the next time the program is loaded. To help with this, HDI can save the
current settingsto afile.

If you are already using a named session, or want to create a session with the same name as the
current object file, choose the [File->Save Session] menu option.

To save the current setting under a new name, choose the [File->Save Session As...] menu
option. Thiswill launch acommon file dialog box prompting you for afile name. Up to three
files are saved; an HDI session file (*.hds); atarget session file (* .hdt); and awatch session file
(*.hdw). The first includes the HDI interface settings, e.g. all the open windows and their
positions. The second includes the settings specific to the debugging platform/user system, e.g.
the name of the debugging platform and its configuration. The third is only created if a Watch
window is open and it includes alist of the variables currently being watched.

The session name is then displayed as the second entry in HDI's title bar.

m Hitachi Debugging Interface - MANUAL - EGD0O0 HB5 /2600 Emulator

File Edt %iew Bun Setup Tools Window Help

Figure15.10 Session Name Display

Note: The session file does not include symbol or memory information. To use modified
information again in later sessions, save the symbol and memory information in
appropriatefiles. For details, see section 9.6, Saving an Area of Memory and section
5.6.11, Save As....

15.8 Loadinga Session

To reload a saved session, choose the [File->L oad Session...] menu option. Thiswill launch a
standard Windows” file dialog box prompting you for an HDI session file name (*.hds).

Any currently open windows will be closed, and the connection to the debugging platform
initialized. If user program has been downloaded to the user system, then the status bar will
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display the percentage done. When the download is compl eted, windows will be opened and
updated to show the latest information from the user system.

159  Setting HDI Options

There are anumber of settings available to help you to use the HDI interface. Choosing the
[Setup->Options...] menu option will launch the HDI Options dialog box:

HDI Dptions
Session | Eunfirmatinnl Viewingl

On Exit

= Save session automatizally
£~ Prompt for save session
& Quit without asking

[ Load last session on startup

Cancel |

Figure15.11 HDI Options (Session) Dialog Box

The'On Exit' group of radio buttons automates saving the current session when the user program
is shut down:

« Save session automatically: Thiswill save the session information in the current session file.
If there is no current session file then you will be prompted to
enter an HDI session file name.

«  Prompt for save session: Thiswill always ask you if you want to save the current session
when the program is shut down. If you select 'Y es, then the session
information is saved in the current session file. If there is no current
session file then you will be prompted to enter a session file name.

+  Quit without asking: This shuts down the program and does not prompt you, nor save the

current session information.

Check the 'Load last session on startup' check box if you want to automatically load the last

saved session the next time the user program is started.
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HDI Dptions

Session  Confirmation l Yiewing !

wisplash Screen a
w]Exit HDI

(w|Load Pragram

[ |Load Memany

(Wl erify bemary

(w5 ave Memary

[ |Find kemany

WD elete breakooint or event ll

] I Cancel |

Figure15.12 HDI Options (Confirmation) Dialog Box

Confirmation message boxes can be switched off or on by using the appropriate confirmation
check box.

HDI Options H|

Sessiu:unl Confirmation  Viewing |

Tab Size:

(I

Ok I Cancel |

Figure 15.13 HDI Options (Viewing) Dialog Box

The 'Tab Size' list box can be used to set the number of spaces that atab character will be
expanded to within the views. Valid values are between 2 and 8. The best value will be the same
asyour normal editor.

15.10 Setting the Default Input Radix

HDI can accept input in several numerical bases. The default is hexadecimal (except Count fields
which are always decimal), but you can also use one of the prefixes described in section 2.2.2,
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Data Formats. To improve usability, you can select one of these formats as the default, i.e. you
will not need to enter the corresponding prefix to use that radix.

To change the default radix, choose the [Setup->Radix] menu option. Thiswill display alist of
possible numbering systems with a check mark to the left of the current radix:

exadecimal

Figure 15.14 Setting Radix
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Section 16 Co-verification Functions

This section describes co-verification using the Synopsys Eagle. For details of the Eagle or
hardware simulator, refer to the applicable manuals for the product.

16.1 Features

The simulator/debugger can simulate and debug SuperH™ RISC engine microcomputers. It can
perform co-verification for the SH-3DSP, SH-4, and SH-DSP (SH7065) series microcomputers.
The co-verification function evaluates programs written in C/C++ language or assembly
language at an early stage, before hardware development is completed.

Co-verification supports the following and enables efficient program testing and debugging.

e Interrupts such asNMI, IRQ, IRL, or Timer
* Buswidth, WAIT, or IDLE
e Atimer

16.2  Operating Environment

Co-verification can be executed in the following environment.

LAN
|
WindowsNT® machine / UNIX machine 7_’_'_
Simulator/ || Eagle Hardware
debugger simulator

Y 4

Figure16.1 Operating Environment of Co-Verification

Notes: 1. Co-verification can only be performed on Windows NT® and cannot be
performed on Windows® 95 or Windows” 98.
2. Eagle can also run on UNIX. However, an environment to operate theremote
shell must beimplemented on Windows NT®.
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16.3  Simulator/Debugger Functions

This section describes the simulator/debugger functions supported by co-verification.

16.3.1 Simulator/Debugger Memory Management

(1) Usable Memory Model

Co-verification uses the following memory models, which are set by Eagle.

¢ Memory models managed by Eagle (Direct Memory in Eagle)
e Memory models used by hardware simulator (Remote Memory in Eagle)
¢ Memory managed by simulator/debugger (Local Memory in Eagle)

For details, refer to the Eagle user's manual.
(2) Setting Memory Map

Set the memory map for the simulator/debugger even when using the memory models managed
by Eagle or memory models used by the hardware simulator. The memory map can be set
through the System Configuration dialog box. The memory will be used to calculate the number
of memory access cycles during simulation. The following items should be set for the memory

map.

e Memory type

e Start address and end address of the memory area
¢ Number of memory access cycles

Memory datawidth

Co-verification invalidates the number of memory access cycles and memory data width set
through the System Configuration dialog box. Therefore, validate these items through the bus
state controller (BSC).

(3) Defining Memory Resour ces

Define memory resources to execute the memory models managed by Eagle and the memory
models used by the hardware simulator. Memory resources can be defined through the System
Memory Resour ce M odify dialog box.

16.3.2 Endian

The MD pin sets the endian for the SH-3DSP and SH-4. The HDL language sets high or low for
the MD pin. The BSC sets the endian for the SH-DSP (SH7065); however, it cannot specify the
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endian for each area. This means that the endian specified for area 0 becomes the endian for all
aress.

Set the endian through the System Configuration dialog box. For details, refer to the
simulator/debugger user's manual.

16.3.3 Bus State Controller (BSC)
The BSC sets the bus width, programmable waits, and idle cycle.

Only normal memory is supported for the memory type.

16.3.4 Interrupt Controller (INTC)

Co-verification enables interrupts such as NMI, IRQ, IRL, and timer.

16.4  Tutoria

This section describes the simulator/debugger co-verification operation.

16.4.1 Introduction

Before starting the HDI, set the Eagle and hardware simulator. For details, refer to the product
manual.

This description notes uses Windows NT® version Eagle for tutorial.
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16.4.2  Setting Eagle and Running HDI

Specify HDI.EXE in Fileto run field in the V SP Software Control Configuration of the Eagle
Console window.

B ohtake: Eagle Gonsole
File  Edit Options Execute Test Help

Df 2| 3| Bl B Z|

Mew Open Closs Save Go  Stop

Help

s demo| G shaI@ EAGLEC;'
57 Confie
& Gontrols:
WEP Software Gontral Configuration P@m Monitars
Host Name | Login I [
File to run IC.¥HE|\S\mW¥Src¥ExE_ﬁlE¥R&\Easa¥hmexe = Browes for file torun._|
Arauments [ Erowse for arguments.. I
I™ Gonnect Directly to Hardware [ Start in Goupled-Mode Model Logeine Disabled I
ane rnn =h 7778 inct
Ihstance Mame LIJ _>| Edit Memory Map

il Help

ol

I Swstem configuration completed

Figure 16.2 Eagle Console Display

16.4.3 Selectingthe Target

Pressing the GO button in the Eagle Console window will run the hardware simulator. This will
start the HDI. Then you will be prompted to choose a CPU.

i+ LCreate a new ses=ion oni QF, I
|SH-3DSP Simulator =l T |
= Previous session file:
|D:¥Hew¥Hew¥On_sim¥Oo_sim¥Debug¥Oo_sim.hds LI Erawse.. |

Figure 16.3 Select Session Dialog Box

Note: Co-verification can be performed for SH-3DSP and SH-4, SH-DSP (SH7065) only.
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16.4.4  Settingthe Memory Map

After running the HDI, choose [Configure Platform...] from the [Setup] menu and open the
Eagle Console window to set the memory map and endian.

System Configuration
CPU |sH-3DSP |
Bit size l32 System Call Address [~ Enable
|H'0000000D
Endian  [Big Endian -
r Execution Mode———————————
: Memory Map = Stop " Continue
00000000 03FFFFFF EXT 321 Tk e
04000000 D4FFFFFFI}0 321 ~Round Mode -

05007000 05008FFF xRAM 3z :
05017000 05018FFF YRAM 321 g
08000000 DFFFFFFF EXT 321 =| :

—AAAnnAn EEEEeerre o LY.

Add Modify Qeletel Help 1 ok | cancel

" RBound to nearest

i PBound to zero

Figure16.4 System Configuration Window

16.45 Mapping the Memory Resource
Define the memory map to access memory models.

Choose [Configure Map...] from the [M emory] menu to display the memory map.
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e mary Map

Swstem Confizurat ion Memory map
CPU:5H-305F A1 [o0no0o0n 03FFFFFF EXT
Bit Size:32 04000000 D4FFFFRFF 10
Exec Mode:STOP 05007000 D5008FFF XRAM

-] 05017000 0507T8FFF YRAM
System memory resource (03000000 DFFFFFFF EXT
EO0O0000 FFFFFFFE [0

05007000 0H008FFF Read/MWrite
05017000 05018FFF Read/MWrite

Dol Dl DD DD DD a2
i el W B e L )
Y

Add Modify‘ Delete‘ Feset ‘ Help ‘ Qlose‘

Figure16.5 Memory Map Dialog Box

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

System Memary Resource Madify

Start address |H’UUUUUUUU (K
End address |H’UUUfffff|

Cance|
bocess type
 Read ¢ Write @& Read/Mrite Help

Figure16.6 System Memory Resource Modify Dialog Box
In the [Access type] box, specify one of the following access types:

0 Read: Only read enabled
O Write: Only write enabled
0 Read/Write: Read and write enabled
Note: Set the memory map to access memory models.
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16.4.6  Opening External Tools Window

Choose [External Toolg] from the [View] menu to display the External Tools window.

= External Tools

Tool name Attribute Status

ﬂ Eaglei Co-Verification tool  Terminate
L4 | H

Figure 16.7 External Tools Window

O Tool name: Eaglei of SynopsysInc. is displayed.
O Attribute: Co-verification tool is displayed.
O Status: Terminate or Connect is displayed.

16.4.7  Opening Eagle Window

Clicking the Exter nal Tools window with the right mouse button displays the following popup
menul.

O Connect: Connectsto Eagle.
O Terminate: Disconnects Eagle.

Note: If Terminateisselected to disconnect Eagle, it cannot be reconnected.

Select Connect to connect to Eagle. The Eaglei window will then open.

= Eaelei =]

Figure 16.8 Eaglei Window
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A message from Eagle is displayed on the Eaglei window.
Clicking the Eagle window with the right mouse button displays the following popup menu.

0 Coupling: Toggles between the coupling mode and uncoupling mode in Eagle. A check
mark is displayed when the coupling mode is selected.

O Update Map: Updates the Eagle map setting. Selecting the [Update M ap] displays the
dialog box for selecting the file to be displayed. Select the Eagle map setting file and open
the dialog box. The simulator/debugger will load map information.

16.4.8 Downloading the Tutorial Program
There are three ways to download the tutorial program:

¢ Through the simulator/debugger, download the program by selecting [Load Program] from
the [File] menu.

« Directly to memory. For details, refer to the Eagle user's manual.

e Through the hardware simulator. Set the initial value to the memory model using the HDL
language function.

16,5 Noteson Co-Verification
When performing co-verification, keep the following in mind:

1. Keep the External Toolswindow and Eaglei window open when performing co-verification.
Closing these windows automatically disconnects Eagle.

2. When referencing and modifying the memory contents by using the simulator/debugger,
there are cases when the hardware simulator cycles are counted and not counted.
0 Hardware simulator cycles are counted in coupling mode, and when the memory model

on the hardware simulator is accessed in the uncoupling mode.

O Hardware simulator cycles are not counted in cases other than above.

3. When the Eagle's Local memory and Direct memory are used, the number of cycles displayed
in the Trace window and Status window are incorrect. To refer to the correct number of
cycles, use the Eagle's Remote memory.
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Appendix A - System Modules

The following section describes the architecture of the HDI debugging system.

HDI
graphical
user
interface

Debugging
platform

User code

system (object file)
hardware _—

FigureA.l HDI System Modules

In normal operation, the user program will be placed directly into the user system hardware (for
example as an EPROM). HDI uses this information to provide a Windows’-based debugging

system.

To decrease the learning curve when swapping between different debugging platforms and/or
user system hardware, HDI provides a single unified interface (the GUI) and afamily of target
specific modules. Normally, the user will only interact with the standard GUI - once the
appropriate target module has been selected, the rest of the system configures itself automatically

by loading the appropriate modules.
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Graphical User Interface

Thisisthe main HDI.EXE program that runs under Windows®. It uses familiar Windows®
operations, with menus and windows to give a user-friendly view into the debugging system. The
GUI isthe only contact between the user and the rest of the system; it processes commands and
provides the required information about the user program. It also provides the interface between
the module DL Ls and the host file system, i.e., the PC.

Object DLL

When creating the user program, a compiler will generate an absolute object file. Thisfile
contains the actual machine code and data that the microcomputer processes to execute the
functions making up the target application. In order to debug the user program as original source
code, the compiler must provide more information to the debugger. For this reason, nearly all
compilers have a debugging option that puts al the information necessary for debugging your
source code into the absolute file, which is usually called a debug object file.

The object DLL extracts this information from the object file for display to the user. Since the
format of datais compiler dependent, more than one object DLL may be present in the HDI
directory - HDI will try each in turn until it finds one that can understand the object file's format.

CPUDLL

The CPU DLL module contains information specific to the target microcomputer. For example,

it contains the number and types of registers available to the microcomputer. It also trandates the
raw machine code in the target into more familiar assembly-language mnemonics displayed in
the Sour ce window, and vice versa.

Target DLL

Thetarget DLL informs HDI about the debugging platform's capabilities and selects the correct
CPU DLL. Since some capabilities of the debugging platform cannot be generic (for example,
target configuration), the target DLL also includes extensions to the standard GUI to provide the
user with access to these capabilities.

For a detailed description of the features available using your target DLL, refer to the supplied
debugging platform user’s manual.
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Appendix B - GUI Command Summary

Menu Item Accelerator Toolbar Graphic
File New Session... Ctrl+N =
Load Session... Ctrl+O

E H .||'

Save Session Ctrl+S

Save Session As...

Load Program...

Sl

Initialize
Exit Alt+F4

Edit Cut Ctrl+X E
Copy Ctrl+C
Paste Ctrl+Vv g
Find F3
Evaluate

View Breakpoint Ctrl+B
Command Line Ctrl+L [cnn]
Disassembly... Ctrl+D
1/O Area Ctrl+l o0
Labels Ctrl+A
Locals Ctrl+Shift+W
Memory... Ctrl+M =8
Performance Analysis Ctrl+P
Profile-List Ctrl+P @
Profile-Tree Ctrl+F =
Registers Ctr+R
Source... Ctrl+K

Rev. 3.0, 09/00, page 271 of 276
HITACHI



Go To Cursor

Menu Item Accelerator Toolbar Graphic
View Status Ctrl+U
(cont)

Trace Ctri+T [=

Watch Ctrl+wW
Run Reset CPU T

Go F5

Reset Go Shift+F5

IPE

Set PC To Cursor

Configure Map...

Configure Qverlay...

Run...
Step In F8 #
Step Over F7 T
Step Out
Step... -
Halt Esc
Memory Refresh F12
Load...
Save...
Verify...
Test...
Fill..
Copy...
Compare...
Search...
[
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Menu Item Accelerator Toolbar Graphic
Setup Options... :ﬂ
Radix (Input) >
Hexadecimal 16
Decimal 10
Octal
Binary
Customize >
Toolbar... @
Font... @
File Filter...
Configure Platform... E
Window Cascade
Tile
Arrange Icons
Close All
Help Index F1 ?
Using Help

Search for Help on

About HDI

HITACHI
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Appendix C - Symbol File Format

In order for HDI to be able to understand and decode the symbol file correctly, the file must be
formatted in a specified manner:

1. Thefilemust beaplain ASCII text file.
2. Thefile must start with the word “BEGIN”.

3. Each symbol must be on a separate line with the value first, in hexadecimal terminated by
an “H”, followed by a space then the symbol text.

4. Thefile must end with the word “END”.
Example:

BEG N

11FAH Synbol nane_1
11FCH Synbol _nane_2
11FEH Synbol nane_3
1200H Synbol _nane_4
END
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