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Notice

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

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

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

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




To all our customers

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

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMSs etc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand

names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, anc
these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com
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April 1, 2003
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Cautions

Hitachi neither warrants nor grants licenses of any rights of Hitachi's or any third party’'s
patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

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

Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi’s sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may directly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi

particularly for maximum rating, operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Hitachi bears no responsibility for failure or

damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operation of
the Hitachi product.

. This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document
without written approval from Hitachi.

. Contact Hitachi’s sales office for any questions regarding this document or Hitachi
semiconductor products.
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1 Introduction

This tutorial is a modified version of Section 3, Tutorial in the SH7410 E8000 Hitachi Debugging
Interface User’s Manual for the SH7410 E8000 Hitachi debugging interface (hereafter referred to
as HDI). Refer to this tutorial when using the HDI.

The following describes a sample program for sorting random data in order to introduce the main
functions of the HDI.

The sample program performs the following actions:

e The mai n function generates 10 pieces of random data to be sorted.
e Thesort function sorts the random data in ascending order.
* The change function changes the data in descending order.

Table 1 shows the configuration of the sample program.

Table 1 Configuration of Sample Program

Item No. Item Description

1 Tutorial file SORT.ABS
(load module in the SYSROF format)

2 Tutorial file (source file) SORT.C

Note: In this section, the SH7410 E8000 HDI is used to simplify the explanation. When the
SH7612 E8000 HDI is to be used, refer to the notes in each description.



2 Running the HDI

To run the HDI, select the [Hitachi debugging Interface] from the [Start] menu.

Programs » Acceszones ,l
. @ S 8000 Emulator Software (5 Taols ,
ﬂ LS g Startlp ’ Hitachi Debugging Interface
@ Settings » E MS5-D05 Prompt
@ Windows Explarer
@ Eind »
L @ Help
G‘J —
0w : Bun...
-
Sugpend
.E Pen
; Shut Dawn...
=

Figure 1 [Start] Menu




3 Selecting the Target Platform

The HDI supports two target platforms: the EB000 SH7410 emulator and the E8000 SH7612
emulator. When the HDI is initiated, the dialog box for selection of the platform for the current
session appears.

Select the [E8000 SH7410 Emulator].

Note: When the EB000 SH7612 emulator is to be used, select the [E8000 SH7612 Emulator].

Select Sesszion |
% Create a new session on: oK
I E 2000 SHxwwx Ermulator j Esit
Hi

' Previous session file:

I j Hrowze,.,

Figure 2 [Select Session] Dialog Box
To change the target platform, select [New Session...] from the [File] menu.

When the emulator is correctly set, the HDI window appears together with the Li nk up message
in the status bar. The details of the HDI window are described in the following sections.
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Figure 3 HDI Window

Numbers in figure 3 indicate the following:

1.

Menu bar

Indicates the HDI command menus for the use of the HDI debugger.

Toolbar

Contains convenient buttons as shortcuts of menu commands most frequently used.
Status bar

Indicates the state of the emulator and progress information about downloading.
[Help] button

Activates the HDI on-line help.




4 Setting up the Emulator
The following CPU conditions must be set up before downloading the program:

* Device type

* Bus width in the CSO area
e Clock mode

e Operating clock

» Execution operating mode
e Memory map

The following describes how to set up the emulator correctly for the tutorial programs.

4.1 Setting the [Configuration] Dialog Box

Select [Configure Platform...] from the [Setup] menu to set configuration. The following dialog
box is displayed:

Configuration !

General | Esecution Model ; Execution MDdEE’

CPU [sH7410
Mode

C50 Area Bus Width I J2-bit[E sternal memorny)

L

RINEY

Clock Mode IEIn:u::k tode 0
Clock [Emulator Clack -]
Emulation mode iN.;.rmal :J

[T Bead/Write an the fly

Ciriver: Erulator |54 Driver Change. .. !

Cancel | Spply | Help |

Figure 4 [Configuration] Dialog Box




Set options as follows:

Table 2 Setting the [Configuration] Dialog Box

Option Value

Bus width in the CS0 area [CS0 Area Bus Width] 32 hits (External memory)

Clock mode [Clock Mode] Clock Mode 0

Emulation clock [Clock] Emulator Clock (using the emulator clock)
Emulation mode [Emulation mode] Normal (normal execution)

Memory access enable/disable during execution Enable (no check)

[Read/Write on the fly]

Program counter display interval [Execution status About 200 ms (default setting)

display interval]

Timer resolution [The minimum time to be measured by 1.6 us (default setting)
Go command execution]

Bus width of the emulation memory [Emulation memory 32-bit bus width (default setting)
bus width] *

User-wait control [Enable user wait] Invalid (default setting)

BREQ signal control [Enable the BREQ signal input] Invalid (default setting)

Execution-count measurement-mode control of Upper (default setting)
performance function [ECNT Option] !

Cache access trace control [Enable the Cache access Invalid (default setting)
*2
trace]

Multi-break fu*nction [Enable the multi break of External Invalid (default setting)
probe No. 1] 2

UBC control [Enable UBC for user program] . Invalid (default setting)
Trigger output control 1 at break [TRGU Option] Upper (default setting)
Trigger output control 2 at break [TRGB Option] Upper (default setting)

¢ Click the [OK] button to set any changes in the configuration.



4.2 Setting the Memory Map
In the next step, allocate the emulation memory for the developing application.

Select [Configure Map...] from the [Memory] menu to display the current memory map. The
[Memory Mapping] dialog box is displayed.

Memory Mapping |
Erom To b apping

T arget Device configuration Systern memon resources
H-EOH AREA = IZIEEIEIEIEIEIEI—A REMAIMING EMULATION MEMORY S=ﬂ
Hi-EAM AREA = 0B800FO00—
¥Y-REOH AREA = p8010000-
¥Y-EAH AREA = 0801F000- =
INTEERAL IO = 0CO00000- (| | _’I—I

_ILI Map tvpe
J | 4 IMemDr_l,l j
Edt. | addl | Beser | Feseran | Cose | Hep |

Figure 5 [Memory Mapping] Dialog Box

Note: When the SH7612 E8000 HDI is used, the information displayed in the [Target Device
Configuration] is different from that shown in figure 5.

The emulator can allocate the optional memory area as one of the following two types:

Table 3 Memory Type

Memory Type Description

USER AREA Sets the address range of the emulation memory area.

EMULATION AREA Read-Only Sets the emulation memory area to be write-protected.

When the [Add] button is clicked, the [Edit Memory Mapping] dialog box is displayed.



Edit Memory Mapping I

Memory Mapping

From; |H'I]I]I]I]I]I]I]I]
To: |H'l]I]I]FFFFF
Setting: |EMULATION AREA =l

Cancel | Help |

Figure 6 [Edit Memory Mapping] Dialog Box

For this tutorial, allocate the memory area of addresses ranging from H’00000000 to H’000FFFFF
as an emulation memory area.

e Set the [From] and [To] edit boxes to H 00000000 and H 000FFFFF, respectively, set the
[Setting] combo box to [EMULATION AREA], and click the [OK] button.

The [Memory Mapping] dialog box will now show the modified ranges.

¢ Click the close box [X] in the upper-right corner of the [Memory Mapping] dialog box to close
the window.




5 Downloading the Tutorial Program

5.1 Downloading the Tutorial Program
Download the object program to be debugged.

e Select [Load Program...] from the [File] menu. The [Load Program...] dialog box is displayed.
¢ Click the [Browse...] button. The [Open] dialog box is displayed.
o Select the file Sor t . abs inthe Tut ori al directory, and click the [Open] button.

Load Program |

Offzet: Open |
H'0 W i
I v Verify Cancel |

File name:

|t::aEaunmmmTummus.:rt.abs =]

Figure 7 [Load Object File] Dialog Box
e Click the [Open] button in the [Load Program...] dialog box.

When the file has been loaded, the following dialog box displays information about the memory
areas that have been filled with the program code.

HDI =

Module name: C:AE2000% vt TUTORIALAS art. abs
Areas loaded:
00000000 - 000001 F5
000001FE - 000001 FB

Figure 8 HDI Dialog Box

¢ Click the [OK] button to continue.




5.2 Displaying the Source Program

The HDI allows the user to debug a program at the source level, so that the user can see a list of
the C/C++ program alongside the machine code as the user debugs. To do this, the C/C++ source
file that corresponds to the object file needs to be read.

o Select [Source...] from the [View] menu. The [Open] dialog box is displayed.
e Select the file Sor t . ¢, and click the [Open] button.

Open EE

Lookin: | ‘=3 Tutorial

Sort.c

File name: I Open I
Files of type: II: Files [*.c inl) j Cancel |

Figure 9 [Open] Dialog Box
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e Select [Sort.c] and click the [OK] button. The [Source] window is displayed.

M Sort.c (o] 0] x]
Line | Address EP Label Source -
a oooooooo _main volid main{woid)

9 {

10 long allo];

11 long jr

1z int i, min, max;

1z

14 oooooo04 for{ i=0; i<10; i++ }{

1& oooo0o0dc j = randi);

1& oooo00L14 if(3 = 03{

17 ooooools j = -3

1z 1

13 ooo000lc ali] = 3;

z0 1

21 oooooozs sortia);

ZE oooooo40 wmin = al[0];

Z23 oooo0044 max = al[?];

z4 oooo0o4s wmin = 0;

25 ooooo0dc max = 0;

26 oooooosn change (a) ;

z27 ooo0o00o0ss win = al[9];

28 oooooosc max = ald];

z23 oooo0o&eD 1

=0 _:J

Figure 10 [Source] Window (Displaying the Source Program)

« If necessary, select the [Font] option from the [Customize] submenu on the [Setup] menu to
select a font and size suitable for the host computer.

Initially the [Source] window shows the start of the main program, but the user can use the scroll
bar to scroll through the program to see the other statements.
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6 Setting the Software Breakpoint

A breakpoint is one of the easy debugging functions.

The [Source] window provides a very simple way of setting a breakpoint. For example, to set a

breakpoint at the sor t function call:

« Double-click the [BP] column on the line containing the sor t function call. The word
< Br eak will be displayed on the line containing the sor t function to show that a software

breakpoint is set at that address.

M Sort.c =1 =]
Line | Address EFP Label Source -
2 000o0000 _main void main({woid)
] {
10 long a[101;
11 long j:-
1z int i, win, max;
1z
14 aooooo0g for{ i=0; i=10; i++ )
1kt agoooode d = randi);
1e 00000014 ifi{3 = 0)4
17 aoooools 3 o= -3:
1z }
13 agoooole alil = 3:
z0 }
21 aooooo0zs L] Ereak sortial;
ZZ aooooo4o win = al0];
23 aooooo044 max = ald];
z4 aooooo04s min = 0;
25 Q0o0004c max = 0;
Z6 agoooosd change tal;
z7 agooooss win = al9];
Z8 0000005 wax = aldl;
z9 aoooo0&D 1
20 ;I
Figure 11 [Source] Window (Setting a Software Breakpoint)
Note: The software breakpoint cannot be set in the ROM area. However, in SH7410 E8000, it

can be set in the internal ROM area.
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7 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

o Select [Registers] from the [View] menu. The [Registers] window is displayed.

Bl Registers = =]
Begister Talue s

O 00000004 |=5

Rl 0ooooooo

Bz 0o0ooa0n

B3 nooooaon

B nooooaon

BE 0ooooooo

BE 0o0ooa0n

B7 nooooaon

BS nooooaon

RS 0ooooooo

B10 0o0ooa0n

B11l nooooaon

R1Z nooooaon i

RlZ 0ooooooo

Bl4 0o0ooa0n

B1E nooooaon

PC 00000000 -|

Figure 12 [Registers] Window

« Double-click [PC] in the [Registers] window to change the value of the program counter (PC).
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The following dialog box enables the value to be changed.

Register - PC Ed |

Walue:

Imain -
Set Az

IWhDIE Fiegister j Cancel

Figure 13 [Register] Dialog Box (PC)

e Set mai n in this sample program, and click the [OK] button.

< Double-click [R15] in the [Registers] window to change the value of the stack pointer (R15). In
the same way of setting the program counter, the stack pointer can be changed by the [Register]
dialog box.

Register - R15 |

Walue:

{H4000 -
Set Az

IWhDIE Fiegister j Cancel

Figure 14 [Register] Dialog Box (R15)

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

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

Figure 15 [Go] Button

The program will be executed up to the breakpoint that has been inserted, and a statement will be
highlighted in the [Source] window to show the position that the program has halted.

M Sort.c = =] 3
Line |Address EP Label Source A
2 [agulu]ulaluYu}s] _main woid mainwoid)

El {

1 long all0l;

11 long Jj»-

1z int i, min, max;

1z

14 00000004 for{ i=0; i=10; i++ I {

15 0000000 i = rand);

1l& 00000014 i1f63 = 03

17 oooooals = -3;

1z }

15 000000l alil = 3;

zi i

£l 0oooo03s ®  Break sort{a);

EZ 00000040 win = al0];

3 00000044 max = al3];

Zd ooooo04s win = 0;

E& 0000004z wax = 0;

g 0o000asn change (a) ;

7 oooooass win = al3];

=] [a]u]u]ululs}-2-] max = al[0];

ot 0o000as0 }

20 =]

Figure 16 [Source] Window (Break State)
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The user can see the cause of the last break in the [System Status] window.

O Select [Status] from the [View] menu. The [System Status] window is displayed.
e Select the [Platform] sheet from the [System Status] window.

System Status = E=] E
Y

Item Status
Connected To: EB000 SH?7410 Emulator
CEU SH7410
CS0 Area Bus Width 32Bit [(External Memory)
Clock Mode Clock Mode 0
Clock source Emulator
Fun status Breal
Caus=e of la=st break BREAKPOINT
Interval Tine CountiZ-:1)
MAX({2-:1)
MIH({Z2-:1)
AVE(2-:1)
Fun Time Count D' O000H:00M: 00500000705 700HS _J:J
4| | 3

Session i Platform £ Memory { Events / |

Figure 17 [System Status] Window
The [Cause of last break] line shows that the cause of the break is the breakpoint.

Note: When the SH7612 E8000 HDI is used, the information items displayed on the [Connected
To:] and [CPU] lines are different from those of the SH7410 E8000 HDI.
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9 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Breakpoints] window.

o Select [Breakpoints] from the [View] menu.

Breakpoints (<] _ [Of =]

| Enakle [FilesLine Symbol |Address | Type
sort.ofEL 00000038 Proagram

Figure 18 [Breakpoints] Window

The [Breakpoints] window also allows the user to set breakpoints, define new breakpoints, and
delete breakpoints.

¢ Close the [Breakpoints] window.
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10 Viewing Memory

The user can view the contents of a memory block in the [Memory] window. For example, to view
the memory corresponding to the mai n function in word size:

o Select [Memory...] from the [View] menu. The [Open Memory Window] dialog box is
displayed.
O Input mai n in the [Address] edit box, and set the [Format] combo box as [Word].

Open Memory Window |

Address;

Imain

Canicel |

Format;

IWDrd j

Figure 19 [Open Memory Window] Dialog Box

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

Word Memory - _main

laddress Lata Walue s
oooQooo0  4Fz2 JFCE E300 1F3E Z0ZE8 3E71z -74EF4 786
ooooooog  AO01Z 0002 D11E 410B 2 -Z4558 9 -1z00E 16&51
00000010 0009 1F03 4011 S301 ] 7938 18401 -30463

ooooo0l2  s00E 1FO3 E3FZ 43208 4587 7339 21490 171e0
ooooo0z0 &62F3 TELOD 332ZC S51F3 £5331 22200 13100 Z0373

ooooooze 2312 53F2 7301 LFZE 2978 21430 Z2944)] 7aze
oooo00020  EZ0L E1FE 31232 ZBES -7&70 z09%78  1EE7S -E29T71a
oooo0o032 &4F32 7410 BO14 0002 ZLad43  Z971: -Z04ce0 9
ooo00040  S53F4 1F31 52FD ZFEZ 21432 7385 21245 12066
oooooo04s  E300 LF31l Ez200 ZFEZ -74Z4 785 -7e80  lZ06e
Ooo0005E0  &4F32 7410 BOSS 0003 ELad43 2971E -E0O37E ] ;I

Figure 20 [Word Memory] Window
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11 Watching Variables

As the user steps through a program, it is possible to watch the values of variables used in the
program. For example, set a watch on the long-type array a declared at the beginning of the
program, by using the following procedure:

» Click the left of displayed array a in the [Source] window to position the cursor.
¢ Click the [Source] window with the right mouse button, and select [Instant Watch...] from a
popup menu.

The following dialog box will be displayed.

Instant Watch |

+a = { 0=00003fd4 ! Close

Add Watch

Figure 21 [Instant Watch] Dialog Box
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e Click the [Add Watch] button to add a variable to the [Watch] window.

. - Watch Window (<] _ O]
Name Valus

+a ={ Dx0000ZfFd4 }

Figure 22 [Watch] Window (Displaying the Array)
The user can also add a variable to the [Watch] window by specifying its name.

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

The following dialog box will be displayed.

Add Watch |

& Sddiess | j g I
i Uariahle orespre o
Cancel |

max

Figure 23 [Add Watch] Dialog Box

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

«» ‘Watch Window EIM=] E3
[wawe  |valwe

+a ={ Ox0000Zfd4 }
max H'00000000

Figure 24 [Watch] Window (Displaying the Variable)

Double-click the + symbol to the left of any variable in the [Watch] window to expand the variable
and watch all the elements in the array.

« « ‘wWatch Window EN=] E3
Name Talue
-a ={ 0x00003fd4 }
[O] H'Ooooos0olo
[1] H'OOOQLEff
[£] H'0000Eals
[3] H'0000Ebaf
[4] H'Ooooo7dsn
[E] H'0oo00zald
[&] H'Oo0oz3304
[7] H'0000Eaac
[8] H'00005ehd
[2] H'ooooleld
max H'Oooooooo

Figure 25 [Watch] Window (Displaying Array Elements)
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12 Stepping Through a Program

The HDI provides a range of step menu commands that allow efficient program debugging.

Table 4 Step Option

Menu

Command Description

Step In Executes each statement.

Step Over Executes each statement. (A function call is executed in a single step.)

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

Step... Steps the specified counts repeatedly at a specified rate.

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

=]

2

10
11
1z
1z
14
1t
le
17
1s
12
Z0
Z1
Zz
23
24
Z5
4
z7
Z&
Z3
20

M Sortc ElM[=]
rY

Line |Address EP Label Source

[a)u]ululaluTuls] _main vold main{woid)
{
long all0l;
long Jj»-
int i, min, nmax;

oooooood for( i=0; i=10; i++ }{
ooooo0de J = rand();
ooooo0l4 1£(3 < 0}
ooooools i = -3:
}

ooooo0le alil = 3+

}
0oooo03s ®  Break sort {a)
oooooo40 win = alll;
ooooo044 wax = al?];
ooooo04:s win = 0;
0000004z wax = 0;
ooooooso change (a) ;
ooooongs win = al?];
[a]u]u]ululs}-2-] nax = a[0];
ooooo0e&n }

Figure 26 [Source] Window (Step Execution)
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12.1 Executing [Step In] Command
The [Step In] steps into the called function and stops at the first statement of the called function.

e To step through the sor t function, select [Step In] from the [Run] menu, or click the [Step In]
button in the toolbar.

Figure 27 [Step In] Button

M Sort.c ===l B3
Line | Address |BP Label Source -
z0 }

z1 0ooo003s ® Ereak sort(al);

ZE aooooo40 win = alll;

Z23 aooo0o4d wax = al?];

z4 aooooo4s win = 0;

z5 0000004z wax = 0;

Z8 aoooooEo change (a) ;

z7 aoooooEs win = al?];

zZ8 0000005s max = al[0];

Z9 aoooooe0 I3

20

21 0ooo0oes I _sSort woid sortilong *a)

az {

o3 long 7

a4 int i, 3, k, gap;

25

a5 0000006 gap = &;

a7 00000070 while{ gap = 0 1

a8 00000074 for{ k=0; k<gap:; k++){

a9 0000007 for( isktgap; i<l0; i=itgap J{

40 000000ses for{j=i-gap; j==k:; J=j-gapl{

41 00000098 iftaljl=alitgapll{

4z 000000LO t = aljl; =

Figure 28 [Source] Window (Step In)

The highlighted line moves to the first statement of the sor t function in the [Source] window.
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12.2 Executing [Step Out] Command

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

e Tostep out of the sor t function, select [Step Out] from the [Run] menu, or click the [Step
Out] button in the toolbar.

P

Figure 29 [Step Out] Button

B Hitachi Debugming Inferface - Sort - § EB000 Emulator
JF\Ie Edit View Bun Memoy Setup window Help I

P R ity | [fEsEs 0 RDRY. REE |BARE . nEEaD |7

% ] FIMIEIE] | - watch Window [ |
EP Label Source |l [1rans Value
= ¥ -a ={ 0x00003£d4 }
gy |22 oooooozs @ preax sorti{al; 1ol H'0000161d
= 22 00000040 min = al0]; 111 H'00001£££
Sl 2z ooooooses max = al9]; 121 H'00002ald
o [|2e  novonods min = 0; 131 H' 00003904
25 0000004 max = 0; 141 H' 00005010
7 flze ooooooso change (a) ; [5] H'00005ald
= ||z7 oooooocg min = al#]; 3] H'00005aac
(= zg  000000Se max = al0]; 171 H'00005bat
#, flzs  ooooooen } 121 H'00005ekb4
20 191 H' 00007480
B ||=1  oooooose _sore void sort{long *a) max H'00000000
o {
33 long t;
——if] int i, 3, k, gap;
mp ]2t
36 00000DEe gap = 5;
,E 37 00000070 while{ gap = O ){
10 38 00000074 for( k=0; k<gap; k++){
= 35 0000007 for{ isktgap; i<10; i=itgap ) {
g 40 aooooose fori{j=i-gap; j==k; i=j-gap){
2 41 0000009E iffalilralitgapl)(
= 4z 0000000 t = aljl: ;l
|Far Help, press F1 | [ moM | s

Figure 30 [Source] Window (Step Out)

The data of variable a displayed in the [Watch] window is sorted in ascending order.
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e To execute two steps, use [Step In] twice.

“ File Edit View BRun Memomn Setup Window Help
="
o vmsam || pang ||a@m PRED.REE [0 |7
E M Sortc 0
Line | Address |EBT Label Source
o |l =0 } -a ={ 0xD0003fdd }
iy |22 ooooooss ®  Break sort{al ; o1 H'0000161d
= 2z 00000040 min = al0]; 11 H'00001fff
ﬁ\ 23 00000044 max = al9]; [z1 H'0000Zald
Z4 00000043 min = 0; 131 H'00003904
o ZE&  0000004c max = 0; 141 H'00005010
(=] Z& 00000050 change (a) ; 151 H'00005al9
_ #lz7 ooooooss min = al9]; 3] H'000DSaac
= Zg  000000Sc max = al0]; 171 H'0000Shat
#y, |29  ooooooso } =1 H'00005ebd
30 121 H'00007d60
E 31 Q00000638 _sort woid sortcilong *a) wmax H'00007ded
il {
33 long t;
= | T int i, 3, k, gap;
nr )35
]3¢ oooooosc gap = 5;
16 37 00000070 while{ gap = 0 }{
10 3% 00000074 for{ k=0; k<gap; kt+){
= 3% 0000007c for{ i=ktgap; i<10; i=itgap ) {
g 40 0000008 for{j=i-gap; j==k; j=i-gap){
2 41 00000098 iftalilralitgapl){
< 4z 000000BOD t = aljls =l
|For Help, press F1 J [ [MUM A

Figure 31 [Source] Window (Step Out -> Step In)

The value of max displayed in the [Watch] window is changed to the maximum data value.
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12.3 Executing [Step Over] Command

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

« To demonstrate the [Step Over] command, execute two steps to reach the change function
statement.

M Sort.c =1 =] B3
Line |Address EP Label Source AI
z0 }

z1 gooooozs @ Ereak sort(al);

ZEZ oooooo40 win = alll;

£33 ooooo044 wax = al?];

4 ooooo04:s win = 0;

R nnnnnd e way = 0;

z6 00000050 | change (a) :

z7 ooooongs win = al?];

=] [a]u]u]ululs}-2-] nax = a[0];

z3 ooooo0e&n }

20

21 [agulu]ululuy=32] _sort woid sortilong *a)

3z {

23 long 7

4 int i, 3, k, gap;

2k

35 0000006e gap = &;

37 00000070 while{ gap = 0 1

35 00000074 for{ k=0; k<gap:; k++){

33 0000007e for{ i=k+gap; i<l0; i=itgap ) {

40 afula}ulula}=Fa] for{j=i-gap; j==k:; J=j-gapl{

41 00000038 iftaljl=alitgapll{

4z 000DODOBLO t = alil: hd|

Figure 32 [Source] Window (Before Step Over Execution)
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e To step through all statements in the change function at a single step, select [Step Over] from
the [Run] menu, or click the [Step Over] button in the toolbar.

!

Figure 33 [Step Over] Button

Hetaohi Dabugging Inferfa - EB000 Emulator

“ File Edit “iew Bun Memoy Setup window Help I
==
EEETETEY T DA == DEEE.FED |HEbbd - adao |7
= [@sonc o= F =l |
Line | Address |EP Label Source | ti=me Value
o | =0 } -a ={ 0x00003£d4 }
gy |22 oooooozs @ Breax sortial; 1ol H'00007d60
= 2z 00000040 min = al0]; [11 H'00005eb4
S llzz ooooooses max = al8]; [E3] H'00005bat
S 24 00000048 min = 0; 121 H'00005aac
25 0000004 max = 0; [4] H'00005al9
7 z6  000000SO0 change (a) ; [£] H' 00005010
= |]z7 oooooocg min = al8]; €3] H' 00003904
(= z8  000000Se max = al0]; 71 H'00002ald
#, 122 oooooosn } 121 H'00001£££
20 121 H'0000161d
B ||=1  oooooose _sort void sort{long *a) max H' 00000000
gl {
33 long t;
] =4 inmt i, 3, k, gap;
mp ]S
36 00000DEe gsp = 5;
’E 37 00000070 while{ gap = 0 1{
10 38 00000074 for{ k=0; k<gap; k++){
= 35 0000007 for{ isktgap; i<10; i=itgap ) {
ﬁ 40 0000008e for{j=i-gap:; j==k; i=i-gap){
2 41 0000009E iftalilralitgapl)(
< 4z 0000000 t = aljl: ;l
[Break = 5TOP ADDRESS I [ [Mum o

Figure 34 [Source] Window (Step Over)

When the last statement of the change function is executed, the data of variable a, which is
displayed in the [Watch] window, is sorted in descending order.

27




13 Displaying Local Variables

The user can display local variables in a function using the [Locals] window. For example, the
local variables in the mai n function, which declares five local variables: a, j , i , m n, and max,
will be examined.

o Select [Locals] from the [View] menu.

The [Locals] window is displayed. Initially, the [Locals] window is empty because local variables
have not yet been declared.

» Select [Step In] from the [Run] menu to execute a single step.

The [Locals] window will now show the local variables and their values.

.. Locals EN=]

Name Talue
ta ={ Ox00003£d4 }
| L'a410
i L'lo
mir o'a
max L'o

Figure 35 [Locals] Window

* Double-click the + symbol to the left of array a in the [Locals] window to display the elements
of array a.

« Refer to the elements of array a before and after the execution of the sor t function, and
confirm that random data is sorted in ascending or descending order.

28




14 Setting the Hardware Break Conditions

The emulator has powerful hardware break functions. In the HDI, these hardware break conditions
can be set by using dialog boxes. The dialog boxes for setting hardware break conditions, and the

corresponding break conditions, are described below.

Table 5 Dialog Boxes for Setting Hardware Break Conditions

Function Address External Satis-

Bus Data Bus Status Probe Interrupt faction DELAY
Condition Condition Condition Condition Condition Count Condition

Dialog Box (Address) (Data) (Status) (Probe)  (Interrupt) (Count)  (Delay)*®

[Break Condition (0] (0] (0] X X (0] X

UBC1] dialog box

[Break Condition (0] X (0] X X X X

UBC2] dialog box

[Break Condition A] O (0] (0] (0] (0] X X

dialog box*?

[Break Condition B] O (0] (0] (0] (0] (0] (0]

dialog box*2

[Break Condition C] O X (0] X X X X

dialog box*?

Notes: 1. O: Can be set in the dialog box.
X: Cannot be set in the dialog box.

2. Eight breakpoints can be set independently in each of the [Break Condition A/B/C]

dialog boxes.

3. Only Break Condition B7 can be set for the DELAY condition in the [Break Condition B]

dialog box.
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Table 6 Main Break Conditions

Break Condition

Description

Address bus condition (Address)

Breaks on a match of the CPU address bus value.

Data bus condition (Data)

Breaks on a match of the CPU data bus value. Byte,
word, or longword can be specified as the access data
size.

Bus state condition (Bus State)

There are two bus state condition settings:

Read/write condition: Breaks when the CPU R/W signal
level matches the specified conditions.

Bus state condition: Breaks when the operating state in
the CPU memory access cycle, DMA cycle, or vector
fetch cycle matches the specified conditions.

External probe signal condition (Probe)

Breaks when an external probe signal (PRB1 to PRB4)
level matches the specified conditions.

Interrupt signal condition (Interrupt)

Breaks when the NMI signal or an external interrupt
signal (IRQO to IRQ3) level matches the specified
conditions.

Satisfaction Count (Count)

Breaks when all the above conditions have been
satisfied the number of times specified in this condition.
(A maximum count of 65,536 can be specified.)

DELAY condition (Delay)

Breaks when all the above conditions have been
satisfied and the bus cycles specified in this condition
have been executed. (A maximum of 32,767 bus cycles
can be specified.)

Note: When the SH7612 E8000 HDI is used, the external interrupt signal [IRL] is displayed

instead of [IRQ].
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An example is given below in which the address bus condition and read cycles for state condition
are set in Break Condition A as hardware break conditions.

o Select [Breakpoints] from the [View] menu. The [Breakpoints] window is displayed.
¢ Click the right mouse button on the [Breakpoints] window to display the popup menu.
o Select [Add...] to display the [Break] dialog box.

Breakpoints (& [Of %]

File/Line Addresz

Fort.ciiZl 00000033

Figure 36 [Breakpoints] Window (Before Hardware Break Condition Setting)

For hardware break conditions, the [Break] dialog box pages required for the setting must be
selected.

» Select [Condition A] to display the [Condition A] page.
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Break |

CondtionB |  CondonC | ConditionUBC |
Puaint I Senquence Condition &

LCondition

00~ T LT e L [
m
=
=3
=

Edit.. | e | Beset bl |

Cloze I [Earinel | Sl | Help |

Figure 37 [Condition A] Page ([Break] Dialog Box)

Up to eight breakpoints can be set independently for the Break Condition A (B, C) hardware break
conditions. In the example, one point is set for the Break Condition A hardware break conditions.

» Highlight the first point in the [Condition] list box.
e Click the [Edit...] button. The [Break Condition Al] dialog box is displayed.
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e Clear the [Don't Care] check box in the [Address] page.
« Select the [Address] radio button and input address H 5A as the value in the [Start] edit box.

Break Condition A1 |
&ddress |Data I Bus Statel Probe I Interruptl

—Addresz

[T Don't Care
' Addiess ' Bange

Start |H'5.&

Erd - [HT

& Monusermask © User mask

I Esh I

0k I Cancel | ][] | Help |

Figure 38 [Address] Page ([Break Condition Al] Dialog Box)

e Select [Bus State] to display the [Bus State] page.
e Select the [Read] radio button.
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Break Condition Al

.'.' [
Al

Figure 39 [Bus State] Page ([Break Condition Al] Dialog Box)

* Click the [OK] button.

* The [Break] dialog box is displayed, and the first point display in the [Condition] list box
changes from Enpt y to Enabl e.
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Break |

CondtionB |  CondonC | ConditionUBC |
Puaint I Senquence Condition &

LCondition

Enable
Ermpty
Ernpty
Empty
Emnpty
Ernpty
Empty
Emnpty

00~ T LT e L [

Edi. |  Resst | Feseta) |
Cloze I [Earinel | Sl | Help |

Figure 40 [Break] Dialog Box (After Hardware Break Condition Setting)

Click the [Close] button.
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The newly set hardware breakpoint is displayed in the [Breakpoints] window. With this setting,
Break Condition Al isdisplayed in [Type] in the [Breakpoints] window.

This completes the setting of the Break Condition Al hardware break conditions. When the
program is executed, a break will occur when address H'5A is accessed in a read cycle.

Breakpoints EIm=] B3

File/Line Address Tvpe
Fort.c/s2l ooooo00ss Program
SOrt.c/s27 00000054 Break Condition Al

Figure 41 [Breakpoints] Window ([Break Condition A] Setting)
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15 Setting the Sequential Break Conditions

The emulator has powerful sequential break functions. In the HDI, these sequential break
conditions can be set by using dialog boxes. The dialog boxes for setting sequential break
conditions, and the corresponding sequential break functions, are described below.

Table 7 Dialog Boxes for Setting Sequential Break Conditions

Function Address External

Bus Data Bus  Status Probe Interrupt Satisfactio DELAY
Condition Condition Condition Condition Condition n Count Condition

Dialog Box (Address) (Data) (Status) (Probe) (Interrupt) (Count) (Delay)

[Break Condition (0] (0] (0] X X (0] X

UBC1] dialog box

[Break Condition (0] X (0] X X X X

UBC2] dialog box

[Break Sequence] O X X X X X X

dialog box

Note: O: Can be set in the dialog box.
X: Cannot be set in the dialog box.

Table 8 Main Sequential Break Functions

Sequential Break Function Description

Break Sequence A sequential break function using software breaks.

Up to 7 address points and 1 reset point address can be set.
When all the set points are passed in sequence, the program is
stopped.

Break Condition UBC1, 2 Sequential break functions by combining satisfaction conditions of
hardware break conditions, i.e., Break Condition UBC1 and 2.

Program execution is halted when conditions are satisfied in the
order of UBC2 and UBC1. (Sequential break mode UBC 2 -> 1)

After passing the reset point addresses, these functions make sequential break conditions already
passed so far invalid and resume checking break conditions from the first one.
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An example is given below in which [Sequential break mode UBC2 -> 1] is set as the sequential
break function.

Before executing the program, change the [Configuration] dialog box. When not changing it, the
sequential break does not function.

e Select [Configure Platform...] from the [Setup] menu, and the [Configuration] dialog box will
appear.

» Select [Sequential break mode UBC2 -> 1] from the [Emulation Mode] combo box.

Configuration !

General | Execution Model ; Execution MDdEE!

CRU [sH7410
Mode

C50 Area Bus Width I 32-bit[E wternal mermary]

Kl

L L

Clock Mods | Clock Mode 0
Clock ! Emulator Clock _I_i
Emulation mode iSequentiaI break mode UBC 2-:1 :J

[T BeadMrite on the fly

Diriver: Ernulator 154 Driver Change... !

Cancel | Spply | Help |

Figure 42 [Configuration] Dialog Box (When Sequential Break is Set)

* Click the [OK] button.
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An example is given below in which Break Condition UBC1 and Break Condition UBC2 of the
sequential break conditions are set. Set break conditions as follows:

Break condition 1: A break is executed when address H’58 is accessed in a read cycle. (Break
Condition UBC1)

Break condition 2: A break is executed when address H’48 is accessed in a read cycle. (Break
Condition UBC2)

After break condition 2 is satisfied and break condition 1 is satisfied in succession, a program
being executed will stop.

Then, set the sequential break conditions.
o Select [Breakpoints] from the [View] menu.
The [Breakpoints] window is displayed.

« Click the right mouse button on the [Breakpoints] window to display the popup menu. Select
[Delete All] to clear all the set break points.

< Display the popup menu and select [Add...]. The [Break] dialog box is displayed.

Breakpoints I =]

Enahle File/Line Symbaol Addre=zz Type

< 2

Figure 43 [Breakpoints] Window (Before Sequential Break Condition Setting)
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The [Break] dialog box appears. To set sequential break conditions, select [Condition UBC] and
display the [Condition UBC] page.

Break |
Puaint I Sequence | Condition & |
CondiionB | Condition C Condition UEC
Caondition

|'I EmEti

Edt. || mem | mesmal |

Claze I [Eatinel | Al | Help |

Figure 44 [Break] Dialog Box ([Break Condition UBC] Page)
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Set Break Condition 2 of the sequential break conditions to Break Condition UBC2 and set Break

Condition 1 to Break Condition UBC1.

» Highlight the second line in the [Condition] list box.
¢ Click the [Edit...] button.

The [Break Condition UBC2] dialog box will appear.

e Make the [Don’t Care] check box in the [Address] page invalid.

o Select the [Address] radio button and enter the address H' 48 as the value in the [Address] edit

box.

Break Condition UBC2

Address | Bus State |

—Addresz

[ Don't Care
i Addiess
i~ Pretetch address break before executing
i~ Pretetch address break after executing

Addiess  [H'48

% Monusermask O User mask

Est |

]|

Cancel | Apply

Figure 45 [Break Condition UBC2] Dialog Box (Condition 2 [Address] Page)
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» Select [Bus State] to display the [Bus State] page.
« Select the [Read] radio button.

Break Condition UBC2

£y i
Al

Figure 46 [Break Condition UBC2] Dialog Box (Condition 2 [Bus State] Page)

* Click the [OK] button.
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e The [Break] dialog box is displayed, and the second point display in the [Condition] list box
changes from Enpt y to Enabl e.

Break |
Puaint I Sequence | Condition & |
CondiionB | Condition C Condition UEC
Caondition

|'I Emstﬁ

Edt. |  Beset | Fesstal |

Claze I [Eatinel | Al | Help |

Figure 47 [Break] Dialog Box (After [Break Condition UBC2] Condition Setting)
This completes the setting of break condition 2. Next, set break condition 1 as follows:

< Highlight the first point in the [Condition] list box.
e Click the [Edit...] button.

The [Break Condition UBC1] dialog box is displayed.
Break condition 1 can be set in the same way as for break condition 2.

e After setting break conditions 1 and 2, click the [Close] button.
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Break Condition UBCL and Break Conditi on UBC2 are displayed in [Type] in the
[Breakpoints] window.

Breakpoints = =]

File/Line Address Type
sort.c/27 ooooooss Ereak Condition UBCL
S0rt.ci/z4d oo0o0o04s Ereak Condition UBCZ

Figure 48 [Breakpoints] Window (After Sequential Break Condition Setting)

» Set the program counter and the stack pointer set in 7, Setting Registers, in the [Register]
window, and click the [Go] button.

The program is executed up to the conditions of Break Condition UBC1 and comes to a halt.

HSort.c [ol_[ofx]
Line |Address EP Label Bource -
z0 I3

= gooooozs sort {a);

ZE 00000040 win = al0];

£3 00000044 max = al[%];

£4 0000004 win = 0;

zE ooooo0dc max = 0;

ZE oooooosn change (a) ;

£7 00o00o00ss win = al[%];

Z8 o0o0o00Ec: max = al[0];

a3 oooooosn I3

20

31 goooooes _sort woid sort{long *a)

3E {

33 long t;

g int i, j, k, gap;

35

36 oooooosc gap = 5;

37 oooooo7o while{ gap > 0 1{

38 00000074 fort k=0; k<gap; E++i{

39 oooooo?e fori{ i=k+gap; i<10; i=itgap }{

40 0000008 e for{j=i-gap; j==k; j=Jj-gapl{

41 00000098 iffalil=alitgapll{

4z 0000o00k0 t = aljl: LI

Figure 49 [Source] Window at Execution Halt (Sequential Break)
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The contents of the [System Status] window are as follows:

System Status EE=]
re

Item Status

Contiected To: ES0o00 5SH7410 Ewmulator

CPrUr SH7410

C30 Area Bus Width 3ZBit (External Memory)

Clock Mode Clock Mode 0O

Clack source Enulator

Pun status Ereak

Cause of last break BEREAF CONDITION 3B -
=ession » Platform 4 Memory £ Events /

Figure 50 Contents of [System Status] Window (Sequential Break)

Note: When the SH7612 E8000 HDI is used, the information items displayed on the [Connected
To:] and [CPU] lines are different from those of the SH7410 E8000 HDI.
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16 Using the Trace Buffer

16.1 Displaying the Trace Buffer
The contents of the trace buffer can be displayed in the [Trace] window.

e Select [Trace] from the [View] menu to open the [Trace] window.

e If necessary, adjust the column width by dragging the column divider beside the label
immediately below the title bar.

records {no filter)

Cycle Lahel|PC Code AR DB Area|R/W| Status| TRQ| M RESIBREI;I
-ooonlz 00003fac 00000000 EXT R DAT 1111 1 1
-ooonll 00000122 BT BH'0074:8 00000128 00097£d40 EXT R FRG 1111 1 1

}
00000124 ADD #H'1E,R1S

-0ooala 00000126 RTE 0000012c 1f4beldd EXT R PRG 111.1 1 1

-0oo0o0g 00000128 MNOP 00000040 53f41£31 EXT R PRG 111.1 1 1
wmin = af0]:

-0oooog 00000040 MOV.L BE(H'l0:4,R15),R3 00000044 5Z£d42£22 EXT E PRG 111.1 1 1

-0oooa? 00000042 MOV.L R3,E@(H'04:4,R15) 00000045 =3001£31 EXT E  PREG 111.1 1 1

-00000& 00003£d4 0000161k EXT B DAT 111.1 1 1

00000044 MOV,L @(H'34:4,R15) B2

—0oooos 00003£cd 0000l6lh EXT W DAT 111.1 1 1
-0oooo4 00000046 MOV.L RZ2,[RLS 000o0004e eZ002£22 EXT R PR 111.1 1 1
-000003 00003£ES 00007e70 EXT R DAT 111.1 1 1
min = 0;
00000045 MOV #H'OO,R3
-0oaaoz 00003fcd 00007e70 EXT W DAT 111.1 1 1
-000aol1 00000050 54£37410 EXT R PEG 111.1 1 1
+00oa0o FE% EGOO0 *FF
-
KN ol

Figure 51 [Trace] Window (Free Trace Results)

Note: When the SH7612 E8000 HDI is used, [IRL] is displayed instead of [IRQ].
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16.2 Setting the Trace Filter

By setting the specific search conditions, it is possible to display only the trace contents that match
the search conditions in the [Trace] window.

Table 9 Main Trace Search Conditions

Break Condition

Description

Address bus condition (Address)

Searches for an item that matches the CPU address bus
value.

Data bus condition (Data)

Searches for an item that matches the CPU data bus value.
Access data size (byte, word, or longword) can be specified.

Bus status condition (Bus & Area)

There are three bus state condition settings:

Read/write condition: Searches for an item for which the CPU
R/W signal level matches the specified conditions.

Bus state condition: Searches for an item for which the
conditions of CPU memory access cycle, DMA cycle, or
vector fetch cycle match the specified conditions.

Area condition: Searches for an item for which the memory
space accessed in an CPU bus cycle matches the specified
conditions.

External probe signal condition
(Probe)

Searches for an item for which an external probe signal
(PRB1 to PRBA4) level matches the specified conditions.

Interrupt signal condition (Interrupt)

Searches for an item for which the levels of the NMI signal,
external interrupt signals (IRQO to IRQ3), and the RESET
signal matches the specified conditions.

Time condition (Time)

Searches for an item for which the time stamp value or range
matches the specified conditions.

Note: When the SH7612 E8000 HDI is used, the operation state during a refresh cycle can be
checked. In addition, the external interrupt signal is displayed as [IRL], instead of [IRQ].

O Click the right mouse button on the [Trace] window to display the popup menu.
O For the trace search conditions, click the [Filter] button.

The [Trace Filter] dialog box then appears.
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The filter conditions that limit the cycles to be displayed in the trace buffer can then be set.

o Select the [Pattern] radio button in [Type].

Figure 52 [General] Page ([Trace Filter] Dialog Box)
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o Select [Address] to display the [Address] page.
e Clear the [Don’t Care] check box in the [Address] page.
o Select [Address] and input address H 48 as the value in the [Start] edit box.

Figure 53 [Address] Page ([Trace Filter] Dialog Box)
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e Select [Bus & Area] to display the [Bus & Area] page.
e Select the [Read] radio button.

Trace Filter |
Generall .ﬁ.ddressl Data Buskfrea | Probe I Interruptl Time I
—BuzState——————————— —Area

i Al Lo |
" Data " Intemal Space
D " 1/0 Space
i~ Wector Fetch {~ Euternal Space

Read write
= Read wiite
¥ Fead
= Write

Cancel | ][] | Help |

Figure 54 [Bus & Area] Page ([Trace Filter] Dialog Box)

¢ Click the [OK] button to save the trace filter.

Note: When the SH7612 E8000 HDI is used, the [Ref] radio button and [Cache Hit] button are
displayed.
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[Z Trace - xxx records (no filter)

[DE ____|arealR/u| Status| TR0 mil RES] BREI 4
000007 000000 00000045 e3001£31 EXT R FRE 111.1 1 1

Figure 55 [Trace] Window (Trace Filter Results)

Note: When the SH7612 E8000 HDI is used, [IRL] is displayed instead of [IRQ].
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17 Setting the Trace Acquisition Conditions

The emulator has powerful realtime trace functions. Trace information for up to 131,070 bus
cycles can be acquired. In the HDI, trace acquisition conditions can be set by using dialog boxes.
The dialog boxes for setting trace acquisition conditions and the corresponding trace functions are
described below.

Table 10  Dialog Boxes for Setting Trace Acquisition Conditions

Function  Subroutine Range Trace Subroutine
Dialog Box Trace Trace Stop Range Trace
[Trace Condition A] dialog box X O @] X
[Trace Condition B] dialog box O O @] @]
[Trace Condition C] dialog box O O @] X

Note: O: Can be set in the dialog box.
X: Cannot be set in the dialog box.
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Table 11 Main Trace Functions

Trace Function

Description

Free trace

Acquires trace information continuously from the start of
execution of the user program until the program breaks.

If Trace Condition A,B,C is not set, this mode is entered.

Subroutine trace

Performs trace acquisition of instructions or operand
accesses between the start address and end address of the
specific subroutine with Trace Condition B,C.

Range trace

Performs trace acquisition only for places where the
conditions specified by Trace Condition A,B,C are satisfied.
Specifiable conditions are:

Address bus condition
Data bus condition
Read/write condition

Bus status condition (DMA cycle, execution cycle, and vector
fetch cycle)

System control signal (BREQ)
External probe condition

Trace stop

Stops trace acquisition when the conditions specified by
Trace Condition A,B,C are satisfied.
Specifiable conditions are:

Address bus condition
Data bus condition
Read/write condition

Bus status condition (DMA cycle, execution cycle, vector
fetch cycle)

System control signal (BREQ)
External probe condition
DELAY condition

Subroutine range trace

Performs trace acquisition only for places where a subroutine
instruction and an operand that have been specified by Trace
Condition B are accessed, and that the conditions are
satisfied.
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An example is given below in which trace stop mode (in which address bus condition and read
cycles for bus state condition are set) is selected for Trace Condition A as the trace function.

O Click the right mouse button on the [Trace] window to display the popup menu.
e Select [Acquisition...] to display the [Trace Acquisition] dialog box.

Trace Acquisition |

Trace Mode | Candition & | Condition B | Condition C |

i~ Mode i Time Stamp———
v i Clock :

[+ Befresh cycle trace I Mz - I

[T Frogram stop in race overflow

Sl |
Cloze I [Eatize] | ey 1] | Help |

Figure 56 [Trace Acquisition] Dialog Box

For trace acquisition conditions, the [Trace Acquisition] dialog box pages required for the setting
must be selected.
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e Select [Condition A] to display the [Condition A] page.

Trace Acquisition |

Trace Mode  Condition & | Condition B I Condition C I

Candition

—L.
T
=

=1

s

[=a = T, SO
m
=
Bk
=

Eo e

Cloze I [Eanee] | [t | Help |

Figure 57 [Condition A] Page ([Trace Acquisition] Dialog Box)

» Highlight the first point in the [Condition] list box.
¢ Click the [Edit...] button.
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e The [Trace Condition Al] dialog box is displayed.

Trace Condition Al

Figure 58 [General] Page ([Trace Condition Al] Dialog Box)

» Select [Trace Stop] radio button as [Mode] in the [General] page.
e Select [Address] to display the [Address] page.
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Clear the [Don’t Care] check box in the [Address] page.
Select [Address] and input H 48 as the value in the [Start] edit box.

Trace Condition Al

i L}
Heeli

Figure 59 [Address] Page ([Trace Condition Al] Dialog Box)
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» Select [Bus State] to display the [Bus State] page.
¢ Select [Read] radio button.

Trace Condition Al

.'.' ]
Al

Figure 60 [Bus State] Page ([Trace Condition Al] Dialog Box)

* Click the [OK] button.
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The [Trace Acquisition] dialog box is displayed, and the first point display in the [Condition] list
box changes from Enpt y to Enabl e.

Trace Acquisition |

Trace Mode  Condition & | Condition B I Condition C I

Canditian

0 ] O T e o) [
m
=
=2
Z

Edt. |  Beset | Resstal |

Cloze I [Eanee] | [t | Help |

Figure 61 [Condition A] Page ([Trace Acquisition] Dialog Box)

This completes the setting of the Trace Condition Al trace acquisition conditions. When the
program is executed, trace acquisition will stop when address H’48 is accessed in a read cycle.
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18 Saving the Session

The settings for the HDI window and dialog box at a given point can be saved as a session file. By
loading this session file when the HDI is started, debugging can be resumed from the same point as
last time.

Select [Save Session As...] from the [File] menu to save a session file. The [Save Session As...]
dialog box is displayed. Input a session file name and click the [Save] button. Select [Load
Session...] from the [File] menu to load a session file.

Automatic saving and loading of a session file can be set in the [HDI Options] dialog box (select
[Options--] in the [Setup] menu).

Select the [Save session automatically] radio button on the [Session] page to specify the automatic
saving of a session file. The file to save at the end of HDI sessions is displayed in the dialog box.
When a file name is specified, session information is automatically saved in this file after each
HDI session is ended.

Make the [Load last session on startup] check box on the [Session] page valid for automatic
loading of session files. Session information is loaded automatically from the specified file when
the HDI session is ended.

Refer to the Hitachi Debugging Interface User’s Manual, issued separately, for a detailed
description of session settings, and of the way to set them.
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