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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.




RE NESAS Application Note

H8/300H Tiny Series Compact Emulator
Operating Back Trace ([Trace] Window)

Overview

The ROE436640CPEOO compact full-specification emulator for the H8/300H Tiny series incorporates a
realtime tracing function which records the history of execution of the target program. The [Trace] window is
used to display the results of realtime trace measurement. This document describes how to refer to the
paths of execution of the source program in the source-mode display format in the [Trace] window.

Operation as described in this document can be confirmed on the H8/300H Tiny series compact emulator
as a stand-alone unit. The same functions are usable with all compact emulators for the H8/300H Tiny
series.
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H8/300H Tiny Series Compact Emulator
] g E N ESAS Operating Back Trace ([Trace] Window)

1. Specifications

The realtime tracing function that is incorporated in H8/300H Tiny series compact emulators enables
recording of up to 64 k cycles of the history of execution of the target program. When the results of realtime
trace measurement are displayed in the source-mode display format within the [Trace] window, the mouse
can be used to move a pointer to the source program in single steps along the program's path of execution.
As well as single-step execution, operation of the [Come] button, which brings execution to the current
cursor position, is available as a kind of step operation. Forward and backward (tracing back) are specifiable
as directions for step operation.

2. Functional Description

This document describes how to use the H8/300H Tiny series compact emulator to refer to the path of
execution of a source program in the [Trace] window. It guides you through a sample program provided on
the CD-ROM for the H8/300H Tiny series compact emulator.

Versions of the individual tools are as follows.
Integrated Development Environment
High-performance Embedded Workshop Version 4.02.00
Compiler Package
H8SX, H8S, H8 compiler package Version 6.01, Release 02
Emulator Software

H8/300H Tiny compact emulator debugger Version 1.01, Release 00

3. Preparing the Software

3.1 Introduction

On your personal computer, install the software provided on the CD-ROM for the H8/300H Tiny series
compact emulator. This will also deploy the sample program (tutorial workspace) to be used in this
document.

The software on the CD-ROM can also be installed on a personal computer in which the
High-performance Embedded Workshop has already been installed. In this case, some dialog boxes may be
skipped in the installation process.

3.2 Installing the H8/300H Tiny Series Compact Emulator Software
Execute setup.exe from the CD-ROM for the H8/300H Tiny series compact emulator.

For details on installation, refer to the setup guide for the H8/300H Tiny series compact emulator and follow
the instructions on the screen during installation. The installation procedure is omitted here.

3.3 Installing Other Necessary Software

(1) The installation procedure is described in the manual supplied with the optional product; it is not
described in this document.

(2) This document describes the checking of operations when a part of the sample program is changed. The
H8S, H8/300 series C/C++ compiler package is used for this purpose. Install the product version of the
compiler package if you have already purchased it.
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H8/300H Tiny Series Compact Emulator
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(3) If you have not purchased the product version of the compiler package, download the evaluation version
from the Renesas website. The evaluation version of the H8S, H8/300 series C/C++ compiler package
can be found from the top page by selecting [Support], [Download], [Download Search], and [Select
Category], in that order, then selecting [Evaluation Version]. Links to the Renesas website are given in
the last section of this document. Notes on restrictions and instructions for installing the evaluation
version are available on the download page.

4. Operations

This section describes how to activate the High-performance Embedded Workshop (HEW) and how to use
the step-operation function for the [Trace] window in the following steps.

C s )

Activating the HEW

Opening a Workspace

Customizing a Source File

Build Operations

Step Operations in the [Trace] Window

I
oo

Figure 4.1  Procedures for Sample Program Execution

4.1 Activating the High-Performance Embedded Workshop

First, connect the H8/300H Tiny series compact emulator to the host computer via the USB cable to check
that debugging is available.

é Internet Explorer @ Maprview
&] Outlook Express B Manual Mavigator
all Programs . fﬁ Renesas 3 fﬁ High-performance Embed shop  # iyt High-performance Embedded Warkshop

- - - %% Renesas Autolpdate k
.| Log OFF @| Turn OFF Compuk
—_— — @ Renesas Tools HomePage

‘istat ~C W€~

Then, activate the High-performance Embedded Workshop by opening the [Start] menu and selecting [All
Programs], [Renesas], [High-performance Embedded Workshop], and [High-performance Embedded
Workshop] in that order.
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4.2 Opening a Workspace
(1) The [Welcome!] dialog box will appear on the High-performance Embedded Workshop window.

(%) High-performance Embedded Warkshop (= [ %]
File Edit Wiew Project Build Debug Sebup Tools Test MWindow Help

ILwwe|a|iea|a||m™ Sk al||lseesxs] =

x

2|

Welcome!

r— Optiohs: oK

-
@ i ‘_ Cancel |
Axiiston. |

_) " Open arecent project workspace: Administration.

I ]

o
=~
ey

" Browse to another project workspace

@ [EEE]

Helotarar 2|2 E ?

] >
Build £ Debug }, FindinFiles i Macro i Test }\ Wersion Control J

Ready |EGDDDHjerFDrmance.dnc - Microsoft waord ] |

Check that the H8/300H Tiny series compact emulator is turned on.

Select the [Browse to another project workspace] radio button in the [Welcome!] dialog box and click on
the [OK] button.

Welcome!

— Ophions:

C o
' ;'??l " Create a new project workspace Cancel |

:') " Open arecent project wark space:; administration..

| [

* i_ﬁ'r'iﬁwse to another project wnrksﬁéce@
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(2) The [Open Workspace] dialog box will appear.

Open Workspace

Lok j: |l.f} Tutarial j - 5k B~

File name: |T utorial buwg 1
“S— "
Files of tpe: | HEW Work spaces [* hws) ﬂ Cancel

If the software from the CD-ROM for this product has been installed, workspace "Tutorial.hws" will be
within the directory structure as shown below (standard location). Specify the correct location by
opening the folders in order. Select the workspace "Tutorial.hws" and click on the [Open] button.

C:\WorkSpace\Tutoria\CPE\H8Tiny\Tutorial\Tutorial.nws

C:\WorkSpace
Tutorial
LCPE
LH8Tiny
LTutorial

LTutorial.hws

Note: Depending on the software version, the above directory may not be specifiable. In this case,
select the following directory.

<High-performance Embedded Workshop installation directory>

\Tools\Renesas\DebugComp\Platform\CPE\H8Tiny\Tutorial

Examples of directory names:
C:\hew3\Tools\Renesas\DebugComp\Platform\CPE\H8Tiny\Tutorial
C:\hew2\Tools\Renesas\DebugComp\Platform\CPE\H8Tiny\Tutorial

(3) If the workspace is an old version, the following dialog box will appear. To update it to the new version,
click on the [OK] button.

High-performance Embedded Workshop

The Workspace wou are abouk to open was created with an earlier version of HEWY, The data files For the workspace, projects and sessions will be

! '! updated, Once updated this workspace cannok be opened by an older version of HEW, Backup versions of wour old files will be created in the
workspace and project directaries with the prefix 'old_version_xxx'. Do you wish to continue ?

Cancel
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(4) If the [Toolchain missing] dialog box appears, select the name of the target project and click on the [OK]
button.

Toolchain missing

T oolchain 'Hitach HES H8/300 Standard Toolchain',
verzion '6.0.0.0" iz mizzing from the following project(z].
Select projects for upgrade.

| .Y

(5) If the [Changing Toolchain Version] dialog box appears, select the desired toolchain version and click on
the [OK] button.

Change Toolchain ¥ersion

Toolchain name: Hitachi H35,H3/300 Standard Toolchain
Current wersion; £.0.0.0

Caricel
CPU Farmily:

T oolchair: |Hitachi HAS . HE/300 Standard Taolchain |

Toolchain versiof  6.1.2.0 E

Toolzhain build phazes:

Build phaze Yerzion Information. ..
a5 H2A300 E.07.01

HE5 H2/300 C/C++ Compiler B.01.02

H35 H3/300 C/C++ Librany Generator 2m.m

OptLinker 9.01.0
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H8/300H Tiny Series Compact Emulator
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Operating Back Trace ([Trace] Window)
(6) If the [Change Toolchain Version Summary] dialog box appears, just click on the [OK] button.

Change Toolchain Yersion Summary

Summary :

Project name : Tutonial

Hitachi H85 H8/300 Standard Toolchain waz upgraded 6.0.0.0 -
B.1.20.

[Standard Libram]/[Mode]/[Mode ;] option iz changed.

Iv Generate Upgrade.tst az a summary file in the project directon

(7) After the workspace has been opened, the [Init (H8/300H Tiny Compact Emulator)] dialog box will
appear. Click on [Browse...].

Init {(H8/300H Tiny Compact Emulaton) @

MCU lDebuggingInfDrmatiDn] Emulatu:ur]

MCU: HE3664. mou

Serial Ma.: 2-R3EE40-5L10030 &g

[ Self Check
Debug Option

[ Enable the Trace Paint Function,

[v Only an effective cycle iz recorded to the trace memary.

k., | Cancel Help

[~ Mest Hide
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LRENESAS
(8) The [Select MCU File] dialog box will appear. Here, select [H83664.mcu] and click on the [Open] button.

Select MCU File

a3

Look in: | (= MCUFILES - 5 -
HE3687.mcu HE3672F.mcu
HB 3694 M. mcu HE3657N. mcu
HE83694 . mcu HE36037 . mcu
[P | Ha3e064GF meu
||Ha366 = haas049.meu

File name: |H83554.mcu

Files of type: | MCU Files [*.meul

Return to the [Init (H8/300H Tiny Compact Emulator)] dialog box and click on the [OK] button.

(9) The [MCU Setting] dialog box will appear. Check that the processor mode is [Single-Chip Mode] and

click on the [OK] button.

MCU Setting X]

REJ06J0022-0100/Rev.1.00

MCL ]
MCLU Setting MCLU Statuz
FCLI: Ha3664 bl H
Proceszor Mode; |Siigs]=amgl=n e TEST HNC
External Data Bus Wwidth: | |
‘«' Cancel Help [ MextHide
[ |
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(10) Once the workspace has been read, operations in the High-performance Embedded Workshop screen
become possible.

€63 Tutorial - High-performance Embedded Workshop
File Edit Wew Project Build Debug Setup Tools Test ‘Window Help

DeWe &|l:ae|

LR L I R .,c||¢ |JJ |n|l|ﬂ\zﬁ|| @\5
=
= &I ;_I
E@Tulonal

EI C source file

resetprg.c

shrk.c

sort.c

H Tutorial.c

- a Download modules
; <[ Tutarial abs - 00C

E| {23 Dependencies

- [E] stikh

Bl soth
stackscth

ﬂ typedefine. h Llj
_@P__.I@T... el |

= At (2181 |2 |2

Connected ,

1 n Dehug,v( Find in Files )\ Macro )\Test }\ Wersion Control ,-(
Defaulcl desktop | [ [ Zl

When the H8/300H Tiny series compact emulator is successfully connected, [Connected] is displayed in the
[Debug] tab in the [Output] window.

4.3 Customizing a Source File
(1) Open the source file by double-clicking on its name ("Tutorial.c") in the workspace pane.

33 Tutorial - High-performance Embedded Workshop - [Tutorial-c]

<+ File Edit Y“ew Project Build Debug Setup Tools Test Window Help k.

DSE@ & oe | 8@ EEWR-E -
AR EEE R e = |n|I|ﬂ|Ea|| ﬂﬂlﬁ
==
=) Tutarial I ||
EI@ Tutorial -
23 C source file Line S.| Source |
H 3 dbsct.c 1 T T A AN AR T A T A T AR A AT AR AN AR A AR AR A AR AR AT AR R A AT AT
g intpro.c z i
] resetprg.c 3 /% FILE t:Tutorial.c
3 /% DATE :Tue, Apr 05, 2005
5 /* DESCRIPTICN :Main Program
c [ /% CPU TYPE tHS/3664
odules 7 /o
Tutorial. abs - 00000 =] * This f£ile is generated by Renesas Project Generat
/
=3 Dependencies = i
= Sb[kh 10 ll."ﬂ‘ﬁ‘ﬂ‘ﬂ‘*1‘1‘*******##*ﬂ‘ﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬂ‘*1‘1‘*******##********1‘1‘*******
sork kb 11
stacksct.h 1z #include "sort.h™
E| typedefine.h 13
14 #ifdef _ cplusplus
15 extern "CT {
16 woid abort (void); _l;l
x ||| ! '
@PI@T I€| I I < Tutorial.c

Hoiroralar|gii|o|zd|?

Connected

A )l\ Build }\Debug ,iv'\ Find in Files )\ Macro ,}\ Tast )\ ‘Wersion Control [‘

4| |Defaultl desktop |Read-write 4668 [z ZI

Ready
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(2) Add if-else statements to lines 51 to 58 in the [Source] window, as shown below.

Line 5. Source |
47 Iartia); z'
45 change (a) ;

49

50 sam. s0=a[0]

51 if{ a[1l] & Ox01 )
52 sam.=1 = 0;

53 else

54 Sawm.31 = al[l]:
55 if{ al[2] £ 0Ox01 )
=11 Sawn. 52 = 0;
57 else

=1=] Zawm.s2 = al[d]:
59 sam.s3=al[3] :

18] satm. s3=al[4] ;

61 sSam.35=a[5]

Gz Zarn. 26=al[ 6] ;

63 sam.s7=al[7] :

643 sam.s8=a[8]

55 Sarn. 39=a[2] :

1] H -

: | of

“0%  Tutoial c*

4.4 Build Operations

(1) Before loading of the program for the customized source file, a build operation must be performed. Click
on the [Build] item of the [Build] menu.

{3 Tutorial - High-performance Embedded Workshop - [ Tutorial.c®]

wl# File Edit  Miew Project BENEM Debug  Setup Tools Test Sindow  Help
= ﬂ H&5,H&/:300 Standard Toolchain. .. a g
B 10 8 2 % Build File CldF7 | « |k
‘gﬁuild >
- @ Tutorial Buid &
= @ Tutorial Build Multiple. ..
-3 C source file Clean Current Project
dhsct. Clean All Projects
=] intpra.
:r;f;?p::g o Update All Dependencies
] sbrk.c 1:
zork.c Ox01 )
Tutarial o Include/Exclude Build = o:
=5 Download mor
D Tutorial at Build Phases. .. = al[1l]:
-1-23 Dependencie: 0x01 )
bk h Build Configurations. .. = 0;
sork.h _
stacksct b Linkage Order. . = al[Z]:
typedefine Generate Makefile. .. ! ’
] I I 61 | | sam.s5=a[5] ;

Select the [Build] tab in the [Output] window to check how far building has progressed.
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(2) On completion of building, the numbers of errors and warnings that have been generated are displayed

in the [Build] tab in the [Output] window. Once downloading is possible, the [Check Request] dialog box
for downloading of the program automatically appears. Here, click on the [Yes] button.

ABMBROD . 5| E R E BR8N

= Tutarial |
= @ Tutorial - —
—423 C source file Line 5. Source |
dbact.c 47 sort (a) : zj
intprg.c 43 change (a) !
resetprg.c 49
shrk.c 50 Zan. =0=a[0] ;
zork.c {alil, if{ a[1] & Ox01 )
52 sam.=21 = 0;
=23 Download modules 53 else
D Tutorial. absg - 00000 54 sam.s1 = a[1]:
=3 Dependencies 55 if{ al[z] & 0x01 §

1 0 [} EuUe
1 ) OK ta download madule: C:vwforkSpacehT utonialyCPESHET ingh Tutorialh T utariah\Debugh T utorial abs
- |
[~ Don't ask this question again
Mo Yes to all Mo to all Cancel
64 sam.s8=al[8];
65 Sam.s9=al[9]:

66 1
o Bl e [ 1 h.f—J
_h @Pl@T Q | J 1L % Tutorial.c .

ﬂ olot Al at (218 |2 BEH|?

Phase Optlinker finished ~
< Build Finished
0 Errors, 2 Warnin
v
£ | >
1)1 _] 4 I\'Build ."{. Debug }\ Find in Files _,3\.' Macra }'\' Test"}\' Version Control ,,l'r
Ready [ FE| EE| 7| Defaultl desktop  [Read-writs  |47/74 o

REJ06J0022-0100/Rev.1.00 July 2007 Page 11 of 28



H8/300H Tiny Series Compact Emulator
] g E N ESAS Operating Back Trace ([Trace] Window)

4.5 Step Operations in the [Trace] Window

() Double-click on the [S/W Breakpoint] column for line 66 of the [Source] window to set a breakpoint.
A=1ES
<+ File Edit “iew Project Buld Debug Setup Tools Test ‘Window Help - 8 x
DEdd 5 = |Gl JRa LT S Debug
Ul 60§ ¢ LU IETRETRESE T WP gty ST o B == R o =
=
= %ﬂ Tukorial E]&ﬂ &j
= E? Tutonal (f___l_J
-3 C source file Line Source... | 5. Source |
(4] dbsctc 50 |non9&s sem.s0=a[0] ; j
4] intpro.c 51 |ooogvo if{ a[1] & Ox01 }
1] resetprg.c 52 000975 zam.s1 = 0
E shrk.c 53 else
4] sortc 54 |00097C sam.z1 = a[l]:
=] Tutorialc 55 |000988 if{ a[2] & Ox01 )
=-=3 Download modules 56 000350 sam.s2 = 0;
Tutarial. abs - 00000 57 else
-1-Z3 Dependencies 58 |000954 sam.s2 = al2]:
E] shik.h 59 (000940 sam.s3=al3]:
E] soth 60 |0OO9AC sam.s4=a[4] ;
5] stackscth 61 |000S9ES sam.s5=a[&] ;
=] typedsfine.h 62 |000SC4 sam.s6=al6] ;
63 |000SDO sam.s7=a[71/|
64 |0003DC sam.z8=a[8]
65 DDDQE?—.> 2am.29=a[9]
. |ss ooosr{ @) | ﬁ
< | HEi
T @ [Er @ @] || 2 Twide

= aLat 8 & =M
Build Finished ~
0 Errors, Z Warnings
b
4 >
| [\Build .’{. Debug I.‘h\ Find in Files '}\Macro )\Test .}". ‘ersion Control .-"r
JReady F | = ﬂ Defaultl deskkop Read-write 6374 14

(2) Click on [Reset Go] from the [Debug] menu to run the program.

€% Tutorial - High-performance Embedded Workshop - [Tutorial.c]
i+ File Edit M“iew Project Build BEEsEN Setup  Tools Tesk Window  Help

O = i Debug Sessions., ., -
A 5 10 8 2 Debug Settings. .. p W u

FC

 [EF reset crU

| @ Tutarial -
- @ Tutonial =l a0 FS

-3 C source file ! Shift+F5 ‘2
&) dbsct.c — am.s0=a[0] ;
intpra.c E[3 Free Go fi{ a[l1l] & 0Ox0O
3] resetpro.c sam.31 = 0
shrk.c lze
2] zortc sam.s31 = a
Eal Tutorial.c Rum... f{ a[2] & Ox0

21532 Masrlaad rmadinles Mo 1 e [ sam.=7 = 1
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(3) Execution is stopped at line 66 of the source program ("Tutorial.c"). A yellow arrow in the [Source]
window indicates the position of the program counter (PC), and the corresponding section of the source

code is highlighted in yellow.

€63 Tutorial - High-performance Embedded Workshop - [Tutorial.c] ['._|['E|r'5_?|
<+ Eile Edit Wiew Project Build Debug Setup Tools Test Window Help — || &8
(= - B x|y Debug
W 08 g T | ERELENELE BB o |5 |E B E W R
|
= @ Tutarial = &E‘l @
= I@ Tutorial -
=  source file Line Source.. | 5. Source |
51 |oooS70 if{ a[l1l] & 0x01 ) z'
S5Z |000975 sam.s1 = 0;
resetprg.c 53 else
shrk.c 54 |00027cC gam.31 = a[l1]:
sort.c 55 |00D2&85 ifi{ a[2] & Ox01
56 (0009390 sam.=s2 = 0
=29 Download modules 57 else
Tutorial abs - OO0 55 (000994 zam. 52 = al2]:
= a Dependencies 59 |(0009LA0 sam.s3=al[3];
shik.h 60 |000SAC sam. s4=a[4] ;
sorth 61 |000SES seam.s5=a[5] ;
stackscth 62 |0009C4 sam.s6=a[6] ;
typedefine.h &3 |0003D0 sam.s7=a[7]
64 |0009DC sam.s8=a[8] ;
65 |0009ES sam.s9=a[9] ;
[E6 [OO0SF2 [ & [} |
‘| o] e ’
e [@r @ B ] || = Tuoie
x|
= & | W
Connected
cause of break: 3/W break
| [\Build }\‘Debug/i Find in Files }\' Macro l}\'Test }\' Version Cantrol l{'
Ready lﬁ E E E Defaultl desktop Read-write 6674 2

(4) Click on [Trace] in the sub-menu for the [Trace] item of the [View] menu.

€% Tutorial - High-performance Embedded Workshop, - [ Tutorial.c]

i File  Edit Project  Build Debug Setup Tools Test ‘Window Help
O = Differences j @
oy gy |y g TEL N ® TR =
Command Line Chrl+L
=3 Tutari ] ] |@
ST <z TCL Toolkit Chrl4-Shift+K
=3 Source... | 5. Source
000970 if{ a[1] & 0Ox01 )
000978 sam.=1 = 0;
& Di bl Chr+D =les
Lisassefmbly e DOOS7C sam.s1 = a[1];
CPU y 000988 if( al[2] & O0x01 )
ooo0990 sam.=Z = 0;
-2 gymbl » Else
000994 sam.s2 = al[2]:
= Graphic v 0009LD sam.s3=al[3]:
0009 AC sam. sd4=a[4] ;
Break ¥ looogEs sam. s5=a[5] ;
— T=al[6]
Code » =a[8]:
=al[9]:
(=13
a7
L] » &
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H8/300H Tiny Series Compact Emulator
Operating Back Trace ([Trace] Window)

XENESANS

(5) The [Trace] window is displayed.

€3 Tutorial - High-performance Embedded Workshop - [Trace]

<+ File Edit Wew Project Buld Debug Setup Tools Test ‘Window Help — | & X
O = i &} Eﬂ” j |Debug j |DefaultSessio
M. 1008 2 oM ||ETELE LB P Rl == e R = P -

2l x
= @ Tutorial % :
= @ Tutorial - J Q & &
—-E T source file |Range: -006425, 000000 |Area: Before Break File: |(Cycle: -000018 Address: DOFF&2 Time:
doscte cycle Label 2ddress | Data | R/W | RWT | AREZ STATUS | MODE A
intprg.c -000018 OOFF&Z opax RD O RAM DATA ACT
resetprg.c -000017 0O00SE4  G6FFO ED O ROM PROG ACT
sk o -000016 O00SEE 0020 ED O ROM PROG AeT
°'° - -000015 OO09EE 0100 RO O RCM PROG ACT
& = | -000014 OOFF3E 0000 WR O RAM DATA ACT
Tutorial.abs -000013 QOFF32 OD2A WR O RAM DAT2 ACT
-9 Dependencies -000012 OO0S9EA  6F60 RO O RCOM PROG ACT
b -000011 O0OZEC 0024 R O ROM PROG ACT
soith -000010 ODOSEE 0100 BRD 0O ROM PROG ACT
stackscth -000009 OOFFE4 0000 RD O RAM DATA ACT
typedefine b -000008 DOFFE6 0000 ED O FAM DATA 20T
-000007 QO0SF0D  6FF0 RD O ROM PROG ACT
—000006 Qaoorz 0oz4 ED u] ROM PROG ACT
—-00o0o00s oooord 5770 ED u] RCOM PROG ACT
-000004 QOFF3C 0ooo W u] FAIM DATA ACT
—000003 OOFF3E Qo000 WER u] RAM DATA ACT
—-000002 O009Fe Qo050 EBD u] ROM PROG ACT
—-00oo01 Ooroila O09F& WER u] I/0-16 DATA ACT
0ooooo oor01a 0404 0 DATA 3
4| | »

] &. CHERIER o Tutoriale ) Trace

= 2 B W
Connected
cause of break: 3/W bhreak

| r\BuiId }\Dehug;{' Find in Files l:'\|I\'1acr0 }\-‘Test f}'\ Wersion Control fn'r
Ready [T EZ| EF k4] Defauli desktiop  [Read-write 6674 2 NS I

When the docking view has been selected, click the right-hand mouse button with the cursor on the
[Trace] window to cancel the [Docking View] item of the popup menu.

The display in the [Trace] window is in one of three modes: bus cycle (BUS), disassembly (DIS), and
source (SRC), and these can be mixed. Back-tracing, which is described in this document, is only
available for a source (SRC) display.

(6) Click on the [SRC] button in the toolbar for the [Trace] window to enable the source (SRC) mode.

£ Tutorial - High-performance Embedded Workshop - [ Trace]

ul File Edit View Project Build Debug Setup Tools Test ‘Window Help
O = ﬁ {=} Eﬂ” j |Debug j |DefauIlSessio
ol 008 2 oM ETELE LR TP w 23 E R M@ R | E R W
i -
- @ Tutorial ) "= {? a a a
=I-[E Tutorial \—/
2123 C source file |Range: _DDEE_E‘:-E‘ 000000 Area: Before Break File: (Cyle: -000015 Address: 00FF&2  Time:
dbsct.c Cycle Label Address | Data | B/W | BWT | AREA STATUS | MODE -
intprg.c -000018 O0FF6RZ ODAA  RD ] FAM DATA ACT
resetpg.c -000017 QO0O%E4  6FFO0 BD O ROM FROG ACT
shik.c -000016 0009E6 0020 RD O ROM FROG ACT
Sl st -000015 DOO9EE 0100 RD O ROM PROG ACT
REJ06J0022-0100/Rev.1.00 July 2007 Page 14 of 28




H8/300H Tiny Series Compact Emulator
] g E N ESAS Operating Back Trace ([Trace] Window)

(7) Click on the [BUS] button in the toolbar for the [Trace] window to take the display out of bus-cycle (BUS)
mode.

€53 Tutorial - High-performance Embedded Workshop - [Trace] tad
<0+ File Edit “iew Project Buld Debug Setup Tools Test ‘Wwindow Help - || & X

W= - Gl =l |Debug ~| || Default5essia
MhEm e 1008 2 o EFELEN L@ OB w 2B R MHE R BB M
==l
=3 Tutorial
=-[F Tutorial
—-£23 € source file 005425, 000000 \Area; Before Break File: |(Cycle: -000018 Address: OOFFGZ  Time:
dbsct.c Address | Data | B/W | BWT | AREA STATUS | MODE A
intprg.c -000018 O0FF&2 0pza ED 0 FAM DATE ACT
resetprg.c -000017 00094 EFFO RD O ROM PROG ACT
shrk.c —000016 O00SEE 0020 BD O ROM PROG ACT
|i.£|| - Tutorial.c, 65: zam.39=a[9];
Ly -000015 OOO9ER 0100 R O ROM PROG ACT

If the disassembly (DIS) mode has also been enabled, click on the [DIS] button in the toolbar to take the
display out of this mode.

(8) When only the source (SRC) mode is enabled, an image of lines of source code is displayed in the
[Trace] window as shown below.

<l Ele Edit Wiew Project Build Debug Setup Tools Test Window Help - 8 x

0O = =il || Gy - |Debug ﬂ |Defau\tSessio
M 08 2 TR ETELE L B P w2 H B RHE R B2 MW
Mk
(=& Tuoial - : -—
§é0¥zl0lial 2V ‘, Q Q Q Sl
—-23 T source file |Range: -006425, 000000 |Area: Before Break File: Tutorial.c |Cycle: -000015 Address: 0009ES | Time:
B fijCt-C Line Address Now | Source »~
intprg.c ooo4o
resetpro.c 00050 | 000963 = sam.s0=a[0];
sbik.c 00051 | 000970 | - if( al1] & Dx01 )
°"° : ooosz | ooogve | - sam.s1 = 0;
Ea) Tutorialc
-1-iZ4 Dowrload mody 053 =lae _
Tutorial.abs ooos54 ooogvc = sam.=s1l = a[l];
<1 £3 Dependencies oooss ooo9ss = if{ a[2] & Ox01
abik 00056 | 000990 | - sam.s2 = 0;
soth ooos’y else
stackscth oooss 000994 = sam.s2 = alZ];
typedefine. b aoosa9 ao09a0 = zam.=3=al3];
00060 | 0009AC = sam.sd=a[4];
oooel O009ES = sam.s53=al[3];
00062 ooo9c4 = sam.sb=al6];
00063 ooosoo = sam.s7=al7];
oooe4 ooosSoc = sam.s8=al8];
oooes | oooses  [HEEE sam.s9=a[9];
Oo006R 0009F4 = +
v
< >
| | »
] & B lal@:. o Tutorale | Trace
A @ | |
Connected
Cause of break: 3/W break
‘ [\Build }\Dehug;{ Find in Files }\Macro }\Test ,\ Wersion Contral l,-'r
Ready [FT EZ| EE| E7| [pefaultl deskiop  |[Read-write 66/74 2 IS HI

In the [Now] column of the [Trace] window, ">>" is displayed to indicate the cycle currently being referred
to. For other lines of source code that have corresponding addresses, "-" is displayed in this column.
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H8/300H Tiny Series Compact Emulator
Operating Back Trace ([Trace] Window)

(9) Select [Symbol] from the [View] menu and click on [C Watch].

€53 Tutorial - High-performance Embedded Workshop - [Trace]

<l File Edit BUEEMN Project Build Debug Setup Tools Test  Window  Help
= Differences ﬂ %
Sy g || F e TE A PG
Command Line Chrl+L
- Tutari y -}
@ Ere Tonlkit Chrl+Shift+ Q088 vaA¥
- 000000 Area: Before Break File: Tutorial.c |(Cwcle
lre== How | Source
@ Disassembly Chrl+D 0968 - sam. s0=a[0]
0970 = if{ a[l] =
CPU Y lo97s = Samn
else
L8l aspyatch
Saw
5.8 israphic if| a[iZ] &
San
Break else
Saw
Trace zam.z23=a[3]
Code gam.sd=a[4]
~ — gam.s35=al[3]

(10) Once the [C Watch] window has appeared, select the [Local] tab and double-click on the local variable

name "sam" so that its display is in the expanded state.

x| 5 |
=V Ed 0868 vaAw Job oz s B B
|Range: -006425, 000000 |Area: Before Break File: Tukarial.c (Cycle: -000015 |Address: 00 Wat@le Local] Glohall
Line Addres= Now | Source ~ Namne Value
00049 +(signed long [107) = OxFF40 (22117}
ooo30 0o09es - zam.s0=a[0]; [register signed int) i 10
00051 000970 - if( a[l] & O=01 ) (register signed long) A 8410
00052 | 000878 - sam.sl = 0; gy per— OxFF18
00053 else
slgned long] =0 22117
00054 | 00097¢ - sam.sl = a[l]; {signed long) s1 21428
00055 | 000988 - if [ a[2] & OxO1 } (signed long) o2 0
00056 | 000990 - sam.s2 = 0; (cigned long) =3 1627
ooos7 else
00058 | 000994 | - sem.s2 = al2l; [signed long) =4 L6045
00059 | 0009A0 | - sem.s3=a[3]; [signed long) =3 12122
O00ED | OO0SAC | - sam. s4=a[4] ; [signed long) =6 =988
00061 | DOO9EBS = sam.s5=a[5]; (signed long} s7 8410
00062 | 0009c4 = sem.36=al[6]; [signed long) =8 3438
00063 | 0009n0 - sam.s7=al7]; Isigned long) =89 ]
00064 | 0009DC - sam, 58=al8];
oooes | oooces  [EER sam.s9=a[0];
00066 | DOOSF4 - |
b
3 »
- o Tuteriale 1 Trace
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] g E N ESAS Operating Back Trace ([Trace] Window)

(11) Click on the [Step] button in the toolbar of the [Trace] window.

=l
:gvyaaav‘@ F bz B R
|Range: -006425, 000000 |Area: Before Ereak Shep utorial.c |Cycle: -000015 Address: 00 wwatch  Local l File Lgca|] G|Qba|l
Line Address Now | Source -~ Narne Value
00049 +isigned long [10]) a OxFF40 (22117
00050 000968 - sam.s0=a[0]; [register signed int) i 10
ooos1 ooo9va - if{ al[l] & Ox01 } register signed long) j 8410
00052 | 000978 - sam.z1 = 0; e — - OxFFiE
Qo053 else .
[signed long) =0 22117
00054 | 00097¢ - zam.=z1 = a[ll; (signed long) sl 21460
00055 | 000988 - if( al2] & OxO1 ) (signed long) o2 o
00056 | 000990 - sam.s2 = 0;
! [zigned long) =3 16927
Qaoosy else ]
00058 | oooDood | - sam.s2 = a[Z]; [signed long) s4 16045
00050 | 0O0oan | - sam.si=al3]; {signed longl =3 12123
00060 | 000ZaC | - sew.=4=al4]; {signed long) =6 o288
00061 | OOOD9ES = sam. 55=a[5]; (signed long) s7 5410
O006Z | 0OO9c4 - sem.s6=al6]; [signed long =8 3458
00063 | 000900 - gam.a7=al7]; [zigned long) a9 a
00064 | 0009DC - sam.=8=al2];
oooes | ooooes  [EER sam.=0=a[0];
00066 | OOO9F4 - |1
w
< »
gl Tutorale ) Trace
If the [Backward] button (upward triangle) is not active, click on the button to activate it.
(12) The symbol ">>", indicating the cycle currently being referred to is moved from line 65 to line 64.
=l
2 06 v AT g bz & &
|Range: -006425, 000000 NArea: Before Break File: Tutorial.c fCyele: -000025 | &ddress: 00 wistch Local l File Local] Global ]
Line 2ddress How | Source ~ Name Value
Qo049 +izigned long [10]) a OxFF40 (22117)
00050 | 0O008&s - sam.s0=a[0]; [register signed int) i 10
00031 | 0005970 - if( a[l] & 0Ox01 ) [register signed long) j 5410
00052 | ooo97E - sam.=1 = 0; - OxFF18
00053 else {signed long) =0 22117
00054 | 00097¢ - sam.=1 = a[l]l; {signed long) =1 51468
00055 | 000988 - if( a[2] & Dx01 } Comed L 5 0
000se | 000990 | - sam.s? = 0 {signed longt =
) ’ [signed long) =3 16927
aoasT else R
0o0ss | ooo994 = sam.s2 = alZl; [signed long) =4 16045
00059 | 0009A0 | - sam.s3=a[3]; {signed longl =5 12122
O00e0 | oo09Ac | - sam.s4=a[4]; [signed long) =6 5088
00061 | DDO9ES = sam.s5=a[5]1; [signed long) =7 5410
00062 | 0DOO9c4 - sem.s6=al6]; (signed long) =B 3458
00063 | 000900 - sam.s7=a[7]; {signed long) =9 o
oooe4 | ooosoc  [EEE * saw.=8=a[8];
00065 | OOO0SES - sam.=9=a[9];
00066 | OOO9F4 - |3
L
< »
ol Tutorale Trace

This indicates that line 64 was executed before line 65.

The value for [Cycle], which shows the location of the current cycle in the results of trace measurement, is
changed from (-000015) to (-000025). This means that the condition of an address corresponding to
source-line information for a search in the negative direction from cycle location (-000015) has been satisfied
at cycle location (-000025).

The range of cycles covered by the results of trace measurement is displayed against [Range]. The last
cycle for which information was acquired is expressed as (000000), with cycles further in the past having
increasing negative values. In the example covered by this document, results of trace measurement have
been acquired over 6426 cycles (from (-006425) to (000000)).

In the H8/300H Tiny series compact emulator, results of trace measurement can be acquired for up to 64
kcycles.
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H8/300H Tiny Series Compact Emulator
Operating Back Trace ([Trace] Window)

(23) Similarly, clicking on the [Step] button five times moves the cycle location one line at a time until the

reference cycle symbol indicates line 59 as shown below.

==l
=V e G868 vas b2 nr B B
|Range: -006425, 000000 |Area: Before Break |File: Tutorial.c [Cycle: -000075 |Address: 00 ‘Wateh  Local lFiIe Local] Elobal]
Line Address Now | Source ~ Neane Value
00049 +({signed long [101) =a OxFF40 (22117}
00050 000968 = sam.s0=a[0]; {register signed int) i 10
00031 | 000970 - if( af1] & 0Ox01 ) {register signed long) 3 8410
00052 | 000973 - gam.s1 = 0; Eyp———— OxFF18
00053 else {signed long) =0 22117
00054 | 00097¢ - sam.s1 = a[l]; {signed long) s1 31468
00055 | 000983 - if({ a[Z] & 0Ox01 )
[zigned long) =2 u}
00056 | 000990 - gam.=2 = 0; (signed long) 3 16037
ooos7y else ]
00058 | 000994 = sam.s2 = a[2]: Es?gnej i”ngh Sg 1;2;;
oo0ss | ooosan (S sam.53=al3]; [signed long) =
00060 | 000%aC | - sam.s4=a[4]; (signed longl s6 5088
00061 | DOO9ER = sam.s5=a[5]; (signed long) s7 8410
00062 | 0O09c4 - sam.s6=a[6]; (signed long) =8 3498
00083 | 0009p0 - sam.s7=al[7]; (signed long) a9 ]
000&4 | 0009DE - sam.s8=a[8];
00065 | OOD09ES - sam.s9=a[9];
00066 | 0009F4 - |
w
<
o Tutoriale Trace
(14) Clicking on the [Step] button again moves the reference cycle symbol from line 59 to line 56.
7
=VE/l 88868 va¥ J b2 | @ B
|Range: -006425, 000000 \Avea: Before Break File: Tutorial.c (Cycle: -000082  Address: 00 watch Local lFiIe Local] Globall
Line Address Notw | Source ~ Nane Values
00049 +(signed long [10]) a OxFF40 (22117}
00030 | 000968 - sam.s0=al[0]; {register signed int) i 10
00031 | 000970 - if( a[1] & Ox01 ) {register signed long) § 8410
00052 | 000973 - sam.=1 = 0; yp—— . OxFF18
00053 else :
[signed long) =0 22117
00054 | o0097c - sam.s1 = a[l]; (signed long] s1 21468
00055 | 000938 - if( a[2] & Ox01 ) [ (eioned Tong) =2 5 |
oooss | ooogao (RN sem.s2 = 0; :
[signed long) =3 16927
oooay elzse ]
00058 | 000994 = sam.32 = a[2]; [signed long) s4 16045
0o0sd | ooogan | - sam.s3=a[3]; [signed long) =5 1212z
00060 | OOOSaC | - sew. s4=al4]; {signed long) =6 5588
00061 | OOO9ES = sam.s5=a[5]; (signed long) =7 8410
00062 | 0O09CH - samn. 56=a[6]; (signed long) =8 3498
00063 | 0009DO - sam.s7=a[7]; (signed long] =89 o
000&4 | 0009DE - gam.s8=a[8];
00065 | O00D09ES - sam.s8=a[9];
00066 | 0009F4 - |1
W
<
- Tutoriale | Trace

At this point the condition for the if statement on line 55 had been true, so line 56 was executed instead of
the statement on line 58, which follows the else statement. Zero has thus been assigned to the local variable

"sam.s2".
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H8/300H Tiny Series Compact Emulator
Operating Back Trace ([Trace] Window)

(15) If we continue to follow the trace back by clicking on the [Step] button, we reach the point where line 54

was executed because the condition for the if statement on line 51 had been false.

=ViEd 0686 va¥T

F b2 E

g 1|

|Range: -006425, 000000 |\Area: Before Ereak |File; Tutorial.c |(Cycle: -000097 |Address; 00

Line

ooo49
ooos0
ooos1
00052
ooo05s3
00054
00055
00056
ooosv
00058
ooos9
000e0
000el
000eZ
000e3
000e4
000kS
000k&

<

Address

000968
0oosyao
000978

ooosyc
000988
ooossa

000934
0009a0
0009aC
0009E8
00094
0o09po
0ooapc
O009ER
0009F4

Hotw

SJource

sam.30=a[0] ;
if({ a[l] & Ox0O1 )

sam.=z1 = 0;
else

sam.=1 = a[l];
if({ a[Z] & 0Ox01 )

sam.=s2 = 0;
else

sam.z2 = al[d];

sam.s3=al3];
sam.sd=ald];
sam.z0=al[3];
sam.z6=alb];
sam.z—al7];
sam.z8=al8];
sam.3%9=al[9];

L

watch Local | File Loal | Global |

Name

+isigned long [10]) =
[register signed int)
[register signed long)

—[struc

2 A
[zigned long) =0
[signed long) s1
[signed long) =2
[zigned long) =3
[signed long) =4
[signed long) =5
[zigned long) s6
[signed long) =7
[signed long) =8
[zigned long) =9

Value
OxFF40
10
g410
OxFF1E
22117
21448
o
16927
16045
12122
l=boR
8410
3498

]

(22117

o0 Tutoiale ] Trace

(16) To change the direction of stepping, click on the [Upward] button (backward triangle) in the toolbar of
the [Trace] window.

=l

=ve/ aaa(¥asw P e @B

|Range: -006425, 000000 Area: Bef;q'm‘ile: Tutorial,.c |[Cycle: -000111  Address: 00 Wwiatch Local ]File Locall Globall

Line Address Now | Source ~ Narne Value
ooo49 +isigned long [10]) = OxFF40 (22117
ooos0 | ooogss  (EEE sam. s0=a[0]; iregister signed int) 10
00051 | 000sS70 - if( a[l] & Ox01 } [register zigned long) 8410
00052 | 000978 = sam.s1 = 0; y — F—
00D53 =lse isigned long) s0 22117
00054 | 00D97C = sam.=s1 = a[l]; (signed long) o1 21468
00055 | 00098S = if([ al2] & OxO1 } .

00056 | ooogso | - sam.s2 = 0; E:igﬂ:g igﬁg; :g 2692?
ooos7? el=e

00058 | 000994 | - sem.=2 = al2l; [signed long) 54 16045
00059 | 0009aD | - sam. s3=a[3]; {signed long} =3 12122
00060 | 00O09Ac | - sam. s4=al4]; (signed long) =6 go88
00061 | 0OO9ES = sam. 55=a[5]; (signed long) =7 5410
00062 | 0009C4 - sem.s6=al[6]; [signed long) =8 3458
00063 | 000900 - sam.s7=al[7]; [zigned long) 39 o
00064 | 000SDC - sam.=8=a[8];

00065 | OOD9ES - sam.s9=a[9];

00066 | 00DSF4 - |

-
< »
ol Tutoiale ) Trace
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(17) Now, continuing to click on the [Step] button searches through the results of trace measurement for the
current line in the positive direction.

i |
ugvya@av‘@ g 2 B B
|Range: -006425, 000000 \Area: Before Break SL.Ep,utorial.c Cycle: -000111 |Address: 00 wistch Local lFiIe Local] Globall
Line Address Now | Source - Narme Value
o049 +isigned long [10]) = O0=xFF40 (22117}
00050 000968 E sam.s0=a[0]; [register signed int) i 10
ooos1 ooogva - * if{ all] & Ox01 ) iregister signed long) j 2410
0o0sz | ooo97s | - sam.sl = 0; perm— p— I
00053 else )
[zigned long) =0 22117
00054 | DDO97e = sam.s1 = a[l]; [Signed lgng? -1 1468
00055 | DDOoAR = if| a[2] & DxO1 3 ed 1 . 0
00056 | 000990 | - sem.s2 = O; (signed long) =
) ' [signed long) =3 16927
00057y else ]
00058 | 000994 = sam.s2 = a[2]; [S?gnej i”ng? Sg igggg
00059 | ooO0SAD | - sam.s3=a[3]; {signed longl s
00060 | 000%Ac | - sam.s4=al4]; (signed long) s6 5988
00061 | ODO9ES - sam.s5=a[5]; {signed long) s7 8410
00062 | 0009c4d - sam.s6=al6]; (signed long) =8 3408
00063 | 0OOSDO = sam.s7=a[7]; [signed long] s9 L
00064 | 0DOS9DE = zam.s8=a[8];
00065 | DDOSER = zam.s9=a[9];
00066 0009F4 = }
v
£ >
ol Tutoriale  — ] Trace

Click on the [Upward] and [Backward] buttons to change the direction of searching at any time. Using
the results of trace measurement to check the path of execution of the source program enables
efficiency in program debugging and test verification.

(18) To set a new cycle location for reference, select the line in [Source] and click on the [Come] button.

=l

“vEe/ aaa vaxz) /62w B B

|Range:—006425, 000000 |Area: Before Break Filemc Cyele: -000111 |Address: 00 wistch Local lFiIe Loc:al] Globall

Line 2ddress Now | Source ~ Name Value
000439 +(signed long [10]) a OxFF40 (22117}
oooso | ooosss  [HEEE sem.s0=al0]; {register signed int} i 10
00051 000570 - if [ a[l] & Ox01 ) [tegister signed long) 3 8410
00052 | DO0D973 - sam.=21 = 0; iple ) OxFF18
DUID5E else {signed long) sO 22117
00054 | DO097¢ - sam.=1 = al[l]; (signed long) sl 21463
00055 | DDD9Ss = if({ a[2] & Ox01 } .

0o0056 | oo0oso | - sam.s2 = 0; Es%gnej iong: Sg 26927
00057 else signes -ongl =

00058 | 000O04 = seam.sZ = al[2]; {signed long) =4 16043
00059 | 0O0SaD | - sam.s3=al3]; {signed long) =3 12123
00060 | 000%ac | - sam.sd=al4]; (signed long) s6 9928
00061 | OOOD9ES = saw.s5=a[5]; (signed long) s7 5410
00062 | 0009c4 - sam.sE=al6]; {signed long) =8 3498
00063 | 0009DO - sam.s7=a[7]; {signed long) =09 o
00064 | DODODC = sam.38=a[0];

00066 | DODOF4 - |3

v
< >
% Tuterale T Trace
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(19) In this case, the reference cycle symbol is set on line 65.

=
=V el 668 vaw X g b 2o | @ B
|Range: -006425, 000000 |Area: Before Break File: Tutarial.c |(Cycle: -000015 @ddress: 00 Watch Local ]File Local] Globall
Line Address Now | Source ~ Namne Value
ooo49 +({signed long [10]) a OxFFP40 (22117
0ooso 000963 - zam.s0=a[0]; [Eegister signed int) i 10
00051 000570 - if( a[1] & 0Ox01 ) [register signed long) j 8410
000352 000378 - sam.s1 = 0; - [struct Sample } 0xFF18
00053 else :
[gigned long) =0 22117
00054 | ooooTc = sam.sl = a[l]; [Signed longy o1 21468
00055 | 00D9Ss = if( a[2] & Ox01 ) ]
00056 | 000990 z=0 |signad long) =2 0
- Sam. = = ;

! {gigned long) =3 16927
o037 elsze
00055 | 000994 - sam.s2 = al2]; [signed long) s4 16043
00059 | 00090 | - sam.s3=a[3]; (signed long! =3 12122
o000 | oonSac | - sem. s4=a[4]; [signed long) s6 5588
00061 | 0009E8 = sam.=s5=a[5]; (signed long) s7 8410
00062 | 0009c4 - sam.s6=a[6]; (signed long) =8 3498
00063 | 0009D0 - sam.s7=a[7]; (signed long) =8 o
00064 0009Qn .
00065 O009ES
00066 0o09F4
<
g Tutoiale ) Trace

(20) In backward stepping, if exit from a function call immediately precedes the line containing the reference
cycle symbol, the function call is indicated by a red arrow.

=vEe/ aea vaSk
|Range:-DDﬁ425, 00000 Area:BanreBreak‘Fﬁ;:TutuﬂaLc Cyole: -000111 | Address: 00
Line Address Now | Source .
o047 QO095cC = sortial:

00043 | ooOO96Z | - | | change (&) ; |

nooo49 T

oooso | ooooes  (EER sam.=s0=a[0];

noos1 Qoo970 = ifl a[l1] & O=01 )

o052 Qoo097a = zam.=21 = 0;

o003 else

00054 Qoo97c = gam.=21 = a[l];
00055 Q00983 = if[ a[2] & Ox01 )

00056 ooo920 = zam.=z2 = 0;

ooosy else

ooosa Qooo9o4 = zam.=22 = ald];
noos9 QO09a0 = sam.33=al[3];

000e0 QO09AC = sam.sd4=a[4];

00061 QO09ER = sam.=5=a[5];

0O006R2 Qo094 = sam.s6=al[6];

00063 Qo090 = sam.z3=al[7];

00064 Q009D = Sam.38=a[8]; 3
£ »
% Tutorale | Trace
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(21) In this case, the call of function "change" on line 58 is indicated.

=V B/ G868 vaAF

|Range: -006425, 000000 \Area: Before Break (File: sort.c |(Cwcle: -000139 Address: 000914 |Time:

Line

ooo41
oo04:2
o043
00044
00045
00046
ooo47y
ooo04s
nooo49
00050
0o051
00052
00033
00054
00035
00056
0oo037
ooosg

£

% Tutorale | Trace

Address

OO08EG

0ooscz

0O0BCE
O008CE

000sDa
0ooao4

nooara
0O08F4

Not

Jource R
'
}
gap = gap/i;

t

woid change [long *a)
{
long twp[10];
int i;

for (i=0; i<l0; i++){
twp[i] = alil;

1

for (i=0; i<l10; i++){
ali] = tmwp[9 - 1i]:

i
DO091a @ v

(22) If the program has a loop, the steps are repeated the same number of times as the
iterations of the loop.

=V e/ G668 vaA ¥
|Range:—DDE425, 000000 |Area: Before Break File: sort.c |[Cycles -000210 Address: 000SF4 Time
Line Addres= Now | Source L
ooo41 i

ooo4z i

ooo43 OO0SEG = gap = gapiZi;

00044 i

ooo4s oanscz = i

00046

0oo4? Do08CeE = woid change (long *a)

ono4s 0008 cE = 1

aoo4gg long twp[10];

Qooso int i;

ooos1

oaosz Oansoz = for (i=0; i<10; i++){

oaosa Oa0sDpd = twp[i]l = al[i];

00054 +

oaonss OO08F2 = for (i=0; i<i0; i++) {

ooose | ooosrd  (EER ali] = tmp[9 - 11;
oaost? +

ooosa ooo91a = i 2
< >
o Totonale ) Trace

In the example above, line 56 is repeated ten times.

actual number of
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(23) Double-clicking on [Line] in the [Trace] window produces a dialog box that allows changing of the

displayed file.

=VE/) a8aG vaF¥

|Range: -006425, 000000 |Area: Before Break |File: sort.c (Cwcle: -000139 Address: 000914 Time:
Line Address Now | Source

ooo41 |

o004z i
00043 0008 BB =

00044 }

00045 oooscz = }

00046

ooo4t ooosce = wvoid change [(long *a)
oo048 0008 CE = {

aoo49 long twp[10];
Qooso int i;

00051

0005z 0008 D2 = for (i=0; i<10;
00053 0008 nd =

00054 i

oo0s5 ooosrz = | for (i=0; i<10;
00056 | 0008F4 - a[i] =
00057 }

ooose | ooooia (R

<

% Tutorale | Trace

Double-clicking on any position within the column under [Line] has the same effect.

'

gap = gap/I;

it+)

trp[i] = ali];

it+)

tmp[9 - 1i1;

e

(24) When a file name is selected, a list of the functions it contains is displayed in the box at right. Select
the name of the desired function and click on the [OK] button to display the specified function.

Source

3

Source File: |

Object/Source:

Furctior

]

_h_c libk
machine. b
resetprg.c
stackscth
hwpedefing. b
C:Yafork S paceh TutonalhCPEAHET i\ T
stddef.h
stdio.h
shrk. o
shrk.h
ppedefine.h

SD[E.!

C:hwfork S paceh TutoriahCPEAHET ingh T
zort. by
Tutaral.c L%

" Cancel

e —

machine.h s
intprg.c
C:Wwfork S paceh TutoriahCPEAHET ingh T
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(25) When either end of the range corresponding to results of trace measurement is reached, further
stepping in the same direction is not available.

=VE/ Q8 G v aF)
Rangi‘ -005425 >IIIIIIIIIEIIIIIII Area: Before BreakE‘Fsetprg.c Cyile: -006425 |Rddress: 000400 [Time:

Line Addre== Now | ZJource -~
00050 figifdef  eplusplus

Qo051 £

Qo052 S fdendif

Qo053

0oo054 Hpraogma section ResetPRG

Q0055

a005e Q00400 m __entry(vect=0) wvoid PowerON Reset (void)

Qo057 {

a005s ao0404 = set_imask ccr (| UBYTE) 1l});

Qo059 Q00406 = _INITSCT();

Q00s0

00061 i _CALL _INITI(};

Qo0e2

00063 i _INIT ICLIE();

Q0064

00065 £ errno=0;

O00&Ee £ srand| [ TINT) 1) ;

oooeE7 A _=lptr=NULL; 3
< *
% Tutoriale | Trace J

In the example above, where [Range] is from (-006425) to (000000), the following error message is
displayed if stepping in the negative direction from (-006425) under [Cycle] is attempted.

Error, §|

L E ERROR: Can't execuke mare step instruckion,
L

When stepping in the positive direction from (000000) under [Cycle] is attempted, the same error message is
displayed.
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(26) Double-clicking on [Address] in the [Trace] window produces a dialog box that allows searching for an

address.

=V e/ 06806 vaFT X

|Range: -006425, 000000 |Area: Before Break File: resetprg.c (Cycles -006425 Address: 000400 Time:

Line

oooso
aoos1
ooosz
00053
ooo0s4
aooss
00056
ooos7y
ooosa
aoos9
oooe0
0ooel
00062
ao0oe3
0ooe4
0ooe5s
00066
atoe?

S

% Tutoiale Trace

Addre=s

000400

0oo404
000406

Now | Source bas
//#ifdef  cplusplus
s
//dendif

#ipragma section ResetPRG

entry(vect=0] woid PowerQN R - (wvodid)

= set_imask_ccr [ (_UBY¥TE] 1} ;

- CINITSCT();
A _CALL_INIT[:I H
) _INIT IOLIE();
I errno=0;
A srand ([ _UINT}1);
i _s1lptr=NULL; =

Double-clicking on any position within the column under [Address] has the same effect.

(27) The [Address Search] dialog box is used to search for an address in the specified direction.

Address Search El
Address: | ﬂ
Direction
" Farward {* Backward
Fird Mext Close |

The [Address] field can also be specified by clicking on the label-selection button to the right of the field
and then using the [Label Select] dialog box.

Select Label g|
Label + | Address [~ ok, |
F0VLES Q00o0aB4
$DMULS3 000004FA, Cancel
FMULLES Q000002
$sp_regsviad Q000asFC
$apregld243 00000415
_IMITSCT 00000&32
__mnest Q00oFDED

_IMNT_ADI 00000436
_INT_IC 00000434
_INT_IRQO 00000422
_IMT_IR@N 00000424
_INT_IR@2 00000426
_INT_IRQ3 00000423
_INT_MMI 00000414
_INT_SCI3 00000432
_INT_SLEEF 00000420
_INT_Timerd, 00000420
_INT_Timer 00000430
_INT_Timers/ 0000042E
_INT_TRAR1 00000416
_INT_TRAF2 00000412
_INT_TRAP2 00000414, v
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5. Related Documents

The H8/300H Tiny compact emulator and High-performance Embedded Workshop provide many other
useful functions that have not been mentioned in this document. Please refer to the following related
documents for important information such as detailed specifications, technical information, and restrictions.

Documents Related to the H8/300H Tiny Compact Emulator:
e HB8/300H Tiny Compact Emulator Debugger User's Manual
e HB8/300H Tiny Compact Emulator Debugger Release Notes

Document Related to High-Performance Embedded Workshop

e High-performance Embedded Workshop User's Manual

Documents Related to CPU
e HB8/3664 Group Hardware Manual
e HB8/300H Series Programming Manual

Documents Related to H8S, H8/300 Series C/C++ Compiler Package

¢ Notes on Usage of the C/C++ Compiler Package for H8SX, H8S, H8 Family V.6.01 Release 02 and
Corrections in the User's Manual

e H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor User's Manual

Visit the following Renesas websites for information on this product:

Global site: http://www.renesas.com/cpe

Japanese site: http://japan.renesas.com/cpe
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Renesas Website and Customer Support

Renesas Technology Website:
http://www.renesas.com/

Customer Support:

http://www.renesas.com/inquiry
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10.

11.

12.

13.

Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas
products for their use. Renesas neither makes warranties or representations with respect to the accuracy or
completeness of the information contained in this document nor grants any license to any intellectual property rights
or any other rights of Renesas or any third party with respect to the information in this document.

Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of
the use of any information in this document, including, but not limited to, product data, diagrams, charts, programs,
algorithms, and application circuit examples.

You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this document, please
confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas such as that disclosed through our website.
(http://www.renesas.com )

Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no
liability whatsoever for any damages incurred as a result of errors or omissions in the information included in this
document.

When using or otherwise relying on the information in this document, you should evaluate the information in light of
the total system before deciding about the applicability of such information to the intended application. Renesas
makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this
document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not
designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of which may
cause a direct threat to human life or create a risk of human injury or which require especially high quality and
reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion
control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you are considering
the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall have no
liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2) surgical implantations,

3) healthcare intervention (e.g., excision, administration of medication, etc.)

4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use
Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas Technology Corp., its
affiliated companies and their officers, directors, and employees against any and all damages arising out of such
applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the
maximum rating, operating supply voltage range, movement power voltage range, heat radiation characteristics,
installation and other product characteristics. Renesas shall have no liability for malfunctions or damages arising out
of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Please
be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage caused
by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas products are
attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You should
implement safety measures so that Renesas products may not be easily detached from your products. Renesas shall
have no liability for damages arising out of such detachment.
You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

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

(c) 2007. Renesas Technology Corp., All rights reserved.
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