To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.

LENESANS



10.

11.

12.

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.




leN ESAS Application Note
E6000 Emulators for the H8S Family

How to Use the Conditional Trace Function

Overview

This document describes how to use the conditional trace function of the E6000 full-specification emulator
for the H8S/2215.

While the operations described in this document can be performed independently on this H8S/2214 E6000
emulator. These functions are also available through all E6000 emulators for the H8S family.
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E6000 Emulators for the H8S Family
[ ] z E N ESAS How to Use the Conditional Trace Function

1. Specifications

The E6000 emulator has an event detection system; this is available for the accurate description of
conditions of interest that define events, which are specified combinations of MCU signals.

Applying the event detection system to the trace acquisition function can make the debugging of user
systems very efficient.

Note: The data acquisition, condition checking, and actions (such as stopping the user program) specified for event
points are processed by the E6000 hardware, and thus the actions are delayed by several cycles from satisfaction of the
condition.

2. Functional Descriptions
This document describes how to use the conditional trace function in the H8S/2214 E6000 emulator.

It guides you through the procedures for setting event points in the sample program provided on the
CD-ROM for the H8S/2214 E6000 emulator and making conditional trace settings for the event points, and
describes the acquisition of trace information on a program in execution.

Product version: E6000 Emulator Software V.6.01 Release 00

3. Software Preparation

3.1 Introduction

Expand the sample program (tutorial workspace) to be used with this document onto your personal
computer by installing the software provided on the CD-ROM for the H8S/2214 E6000 emulator.

If the High-performance Embedded Workshop has already been installed on the personal computer where
you are installing the software, some dialog boxes in the installation process may be skipped.

3.2 Installing the E8 Emulator Software
Execute setup.exe from the CD-ROM for the H8S/2214 E6000 emulator.

For details on installation, refer to the Setup Guide for the E6000 Emulator and follow the instructions
displayed on the screen. The procedure is not described in this document.

3.3 Installing Other Necessary Software

(1) Install the software that corresponds to the type of connection (PCI card, PC card, LAN, or USB
adaptor) supported by the host interface board that has been selected for the H8S/2214 E6000 emulator.
The installation procedure is described in the manual supplied with the host interface board and is not
covered in this document.

(2) The procedures in this document include the modification of part of the sample program before checking
program operation. For this purpose, the H8S, H8/300 series C/C++ compiler package is necessary. If
you already have the product version of the compiler package, install it.

(3) If you do not have the product version of the compiler package, an evaluation version is available free of
charge from the Renesas website. From the top page of the Renesas site, go to [Support] -> [Software
Download for Tools], select [Evaluation Software] from [Category:], and search for the H8S, H8/300
series C/C++ compiler package. For the address of the Renesas website, refer to section 5, Related
Documents. For restrictions on usage and the procedure for installing the evaluation version of the
compiler package, refer to the download page.
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E6000 Emulators for the H8S Family

[ ] z E N ESAS How to Use the Conditional Trace Function

4. Operations

This section describes how to activate the High-performance Embedded Workshop (HEW) and how to use
the conditional trace function in the following steps.

( Start of operations >

Activating the High-performance
Embedded Workshop

Opening a workspace

Downloading a program

Point-to-point trace condition

Range trace condition

Event trace condition

( End of operations )

Figure 4.1  Procedure for Sample Program Execution

4.1 Activating the High-performance Embedded Workshop

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.

I@ Accessoties 4
& Internet Explorer E:ﬁ:i High-petformance Embedded Warkshop

\" 1M3h @ High-performance Embedded Workshop Help
I_"‘E] Outlook Exprass E] High-performance Embedded Waorkshop Read Me

AllPrograms B | M Renesas » | M High-performance Embedd 0 B Manual Navigator

% Renesas Autolpdate

g| Lag OFF ﬁ| Turn OFF Comput: [
~ — | @ Renesas Tools HomePage
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E6000 Emulators for the H8S Family
[ | z E N ESAS How to Use the Conditional Trace Function
4.2 Opening a Workspace
(1) The [Welcome!] dialog box will appear above the High-performance Embedded Workshop window.

Eﬁ"_High-pe rformance Embedded Workshop

File Edit ' =t 5 st Window  Help
DwEd|&|smn|6||w dn g h||cae s =l |
———————— | x|
Welcome!
-~ Options:
@ @ Create a new project warkspace
_;j  Openarecent projectworkspace:
| |
- —— | =
@. I @ ; I L | . l g " Browse to anather project workspacs
Heloralat|8 2 B2HE
Sl | >
I 4| P!\.Build 4 Debug  Findin Files J Macro Ji Test )\ Wersion Contral [
Ready =i o)

Check that power to the H8S/2214 E6000 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!
[ opere x|
oK. )
————
';'??l " Create a new project workspace Carcel |
.:) " Open a recent project workspace: .l’-‘n.dministlalion...l
| =l
—
‘j ' Browse to another project workspace >
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E6000 Emulators for the H8S Family

[ ] Z E N ESAS How to Use the Conditional Trace Function

(2) The [Open Workspace] dialog box will appear.

Open Workspace @
Lok in: |_."2214 j - cF E-

[C)Debug_hSs 2214 ea000_emulator_cp

G

7 \

File name: |Tut0rial " I
Files of bype: |HEW’ Wwhorkspaces [ hws) j Cancel

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

C:¥WorkSpace¥Tutorial¥E6000¥2214¥Tutorial.hws

C:¥WorkSpace
LTutorial

-E6000
L2214

“Tutorial.hws

Note: The above directory will not be specifiable for some earlier versions of the
High-performance Embedded Workshop. In this case, select the directory indicated

below.
<High-performance Embedded Workshop installation directory>

¥Tools¥Renesas¥DebugComp¥Platform¥E6000¥2214¥Tutorial
Examples:
C:¥hew3¥Tools¥Renesas¥DebugComp¥Platform¥E6000¥2214¥Tutorial
C:¥hew?2¥Tools¥Renesas¥DebugComp¥Platform¥E6000¥2214¥Tutorial

(3) If the workspace was made with an old version of the High-performance Embedded Workshop, the
following dialog box will appear.

High-performance Embedded Workshop

projects and sessions will be updated. Once updated this waorkspace cannot be opened by an clder version of HEW,
Backup wersions of your old files will be created in the workspace and project directories with the prefix
‘old_wersion_xood, Do wou wish bo continue ¢

‘»‘ Cancel

'E The Workspace you are about to open was created with an earlier version of HEW. The data files For the workspace,

To update it to the new version, click on the [OK] button.
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E6000 Emulators for the H8S Family
How to Use the Conditional Trace Function

(4) If the [Toolchain Version Not Registered in System]
project and click on the [OK] button.

Toolchain missing

dialog box appears, select the name of the target

Select projects for upgrade.

Taoolchain Hitachi HES HE/300 Standard Toolchain',
werzion '6.0.0.0" iz mizzing from the following project(z).

< [w] Tutarial )

|

ak. Cancel

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

the [OK] button.

Change Toolchain Yersion

Toclchain name:

Current wersion: E.00.0

Hitachi H35,HE/300 Standard Toolchain

q

Cancel

CPL Family:
Taalchair: | Hitachi HES HE/300 Standard Toolchain |
P E—
Toolchain versio £1.20 )
Toolchain build phazes:
Build phaze | ‘Werzion |
HE5.H8/300 Assembler £.01.01
Ha35 H8/300 C/C++ Compiler B.01.02
HE5 . HE/300 C/C++ Library Generatar 201.0
OptLinker 9.01.01

(6) If the [Change Toolchain Version Summary] dialog box appears, just click on the [OK] button.

Change Toolchain Version Summary

Summary :

Project name : Tutanal

B1.20

Hitachi H8S H3./300 Standard T oolchain was upgraded B.0.0.0 -»

v Generate Upgrade.t«t az a surmmary file in the project directon

=D

————
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E6000 Emulators for the H8S Family

[ | z E N ESAS How to Use the Conditional Trace Function

(7) The workspace will open and the High-performance Embedded Workshop will be automatically
connected to the emulator. The [E6000 Driver Details] dialog box may open when the emulator is
connected. In this case, select the driver in use and click on the [Close] button.

E6000 Driver Details

rnul-atl:lr PC Card Driver

— Detailz
Interface; IF'C Card ;I
Channel: IEmuIatnl PC Card Interface ;I

r— Configuratian

Canfigure. .. |
.
[ Change driver in start up 1»

(8) After the workspace has been read, operations in the High-performance Embedded Workshop window
can proceed.

{3 Tutorial - High-performance Embedded Workshop
File Edit Yiew Project Build Debug Setup Tools Test ‘Window Help

DeEG|E|se|s||a - ugsa]
SEAGHNBPED L |00 608 2 "W EH E|

& [H ||Debug_H88_2214_EBDDD;I ||sessmans_2214_Esono_j | - HJ | | | | |_il |3 ”J |§l | =] |
==l

EE
gl@ Tutorial
=53 T souree file
Q dbsct.c
Q shik.c

{23 Ce+ source fle

Q resetpro.cpp
sort.cpp

Q tutorial. cpp
Download modules

[ Tutorial.abs - 001
{23 Dependencies

O —
& [E. e 6]

Hoioralar|iet|o|md|?

User Reset signal is Inactive fla]

Tser NMI zignal is Inactive

Tser Ztandby signal is Inactive

i to the emulator has bheen completed successfully.

Connected ’ =
~

<[\ Build },Debug f FindinFies } Macro J Test  Wersion Contral J

|Defaultl deskbop | s Wl_/g

When the E6000 emulator has been successfully connected, "Connected" is displayed in the [Debug]
tabbed page of the Output pane.
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E6000 Emulators for the H8S Family
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4.3

Downloading a Program
(1) Right-click on the download module "Tutorial.abs" in the workspace and select [Download] from the

menu.

€% Tutorial - High-performance Embedded Workshop
File Edit ‘iew Project Buld Debug Setup Tools Test Window Help

DeEd & *2e|r

JJE&I—;M & a|

Emﬁmﬁuﬂwka

JJ@m”_m g z @ W@

BFEBXY (@888

El@ Tutorial
=13 C source fle

H oy ot al at 244
User Reset signa
Tser NMI signal
Tser Standby sig

Connection to th

Connected

<[ T\ Build },Debug

Download the selected module

=] @ Tutarial

;Izl

Unload

Download & Mew Module, .

Remove

Debug Settings. ..

Configure Yiew. ..

'7 Allow Docking
Hide

d successfully.

%[l

Properties...

5,

Control [‘

4| [Defaulcl desktop | s

[ |

(2) After downloading of the program has been completed, a downward arrow is added to the icon at left of

the file name.

=]

TEg[E a9 @ ]

E@ Tutarial
- I@ Tutorial

E| a C source file

E| a C++ gource file

@ resetprg.cpp
soft.cpp

Q tutorial. cpp

O B

REJ06J0029-0100/Rev.1.00
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E6000 Emulators for the H8S Family
How to Use the Conditional Trace Function

4.4

Point-to-Point Trace Condition

(1) Double-click on the file name "tutorial.cpp" in the workspace so that its contents are displayed in the

[Source] pane.

€53 Tutorial -

High-performance Embedded Workshop - [tutorial.cpp]

< File Edit YWiew Project Build Debug Setup Tools Test Window Help - |8 X
DEddg 8 || Oy ALY ™
EETRE SEI T i e E U b0 g 2 & W &
[Debug_Heg_2214_E5000 | | [sessionHas_2214_Ee000_~| f o= I - 4 =~ |
| =l
=3 Tutorial g &|&d
-I-[F Tutorial :
S5 C source file Line Source . | E.| E.| 5. Source
Q dbSCt.C 1 /"ﬂ‘ﬁ‘ﬂ‘Tﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁ‘ﬂ‘Tﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘1‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘ﬁﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘ﬁ****#*ﬁ****#******fﬁ***
-
[ shike 2 i
-3 Ca+ source file £ /% FILE Tutorial.ocpp
Q resetprg.cpp 4 /% DESCRIPTICN :Main Program
| L ke 5 i
] tutorial cpp > [ /% Thizs file is generated by Hitachi Project Generator
= R ki i
Tutarial.abs - 8 P R ]
23 Dependencies 9
10 #ifdef _ eplusplus
11 extern "C" {
1z #endif
13 rroid abort (void) )
14 #ifdef _ eplusplus
15 ¥
16 #endif
17 #include "sort.h"
15 #include <stdlib.h>
19
20 molid tutorial (void)
21
22 woid mwain(wvoid) =~
| | »
«  tutorial.cpp

(2) Scroll the [Source] pane down to display the range around line 45. Then, right-click on line 45 in the

[Event] column and select [Trace On] from the popup menu.

€53 Tutorial -

High-performance Embedded Workshop - [tutorial.cpp]

<0+ File Edit View Project Build Debug Setup Tools Test Window Help
DLl d 8 P ||| Gy AL
HELENEL & @ L % ||| W B 0§ z &M EH
|Debug_HE5_2214 E6000 ~ | || sessionHBS_2214 EBO00_ v | =3 == T g = a8
=
=3 Tutorial E&]|@| ‘
=-[F Tutorial z . . - -
-3 T source file Line | Source.| EJE.] 5. Source e | Right-click on line 45 in the [Event] column
(2] dbsete 37 |D0104E [ i=0:; i< and specify [Trace On]
[=] sbrkc 38 |ooios0 i = rand
=423 T+ source file 39 |001058 if(3 = DI
resetprg.cpp 40 |001054 g o=
Q sort.cpp 41 +
hutarial, cpp 4z |00105C alil = 3
=123 Download module 43 ¥
Tutarial. abs - 44 001070 p_sam—->sortia);
23 Dependencies 45 |001074 o =am—>change (&) ;
36 Event Break
47 |0010gz Timer On —>s0=a[0]
45 (001084
45 001096
50 |001042 Trace Stop
51 |D010AE —>ad=al4]
52 |0010BL Delete Al -»55=a[5]
53 |0010CE p_sam->s6=a[6];
54 |0010D2 p_sam->s7=a[7];
55 |0010DE p_sam—>s8=a[8] ;
56 |0010EL p_sam—>359=a[5]
57 |0010F& p_sam;
58 |0010FC H l
4| | »
<IF  tutorial.cpp

REJ06J0029-0100/Rev.1.00
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E6000 Emulators for the H8S Family
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(3) Right-click on line 47 in the [Event] column and specify [Trace Off].

€53 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]
2+ File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help - 8 x

DeEedd S # ||| Gl -
EREINE SETRG I TR i SR EWDgzom H-
[Debug_Has_2214 £6000 ~| || sessionHas_2214_EBO00_~ | 13 =g e g /| B3
= x| |
=13 Tutorial = & - - - -
=[5 Tutorial L.J g |ia| AR Right-click on line 47 in the [Event] column
= a C zource file lg1-} OLIICE. aurce .
(2] dbsete 37 [00104E i i=0; i and specify [Trace Off]
=] sbrke 38 |ooios0 j = ran
=123 C+ source file 33 (001058 if{j <
Q resetprg. cpp 40 |001054 3= -3:
Q zort.cpp 41 }
] ttovial cpp | 4z |00105C alil = 3:
=123 Download module 43 H
Tutorial. abs - 44 (001070 / p_sam->Sort(a) ;
3 Dependencies 45 (001074 & p_sam->change (a) ;
46 /
47 00108z wo=am->20=a[0] ;
43 001084 EventBreak Ly ns1=a[1]
49 |001096 Timer Cn —->z2=a[2]
50 001042 —— —»s3=a[3]
51 |O010AE —rzd=a[4]
52 |0010B4 -»s5=a[ 5]
53 |0010CE —»s6=a[ 6]
54 |oD10Dz Delete Al —»57=a[7]
55 |0010DE p_sam->s8=a[8] ;
56 |0010E& p_sawm—>s9=a[2];
57 |0010F6 p_sem;

58 |0D010FC } d
| | »
<% tutorial.cpp

40 File Edit BYEEN Project Buld Debug Setup Tools Test ‘Window Help
0= Differences ﬂ“l ﬁ' '&
EiNEINE b I0E 2 ¥R &
Ed cammand Line Chrl+L sionHSS_EEH_EBDDD_j Fro E E
~ezp TCL Toolkit Chrl+Shift+E
=3 Tutari
= @ T
5.8 e.. E. E. 5. Souce
_ 4F for| i=0; i<10; i++ )
@gsassembly Chrl+D 50 3 = randij:
o - , 58 1£(3 < 0
54 J = -1;
Symbol 3 i
5C ali] = 3:
| Code L4 @‘Eventpnints Chrl+E
ortia) ;
Graphic @ nge (a) ;
Performance 4 ﬁStaclﬁ Trace Chrl+K O=a[0] :
|1l | &8 |ooiosx| | | | p_sam->=1=a[l]:
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(5) The [Trace] pane will appear. Click on the [Setup] toolbar button in the [Trace] pane.

High-performance Embedded Workshop - [tutorial.cpp]

<+ File Edit View Project Build Debug Setup Tools Test Window Help
D& d ||| T v
=T EL D EL @ B R EIRL B I0E Z ¥ W EH
[Debug_Hes_2214_E6000 v | [sessiontes_z214_E6a00__~ | =3 = 2% = B &
==
=13 Tutarial E&E‘I &
=-[F Tutorial
23 € source file Line Source.. | E.| E.| 5. Source |
[0 dhscte 40 [oD105L 3= -i: Z‘
Q shik.c 41 ¥
-3 C++ source file 42 |0O0105C a[i] = 3:
Q resetprg.cpp 43 H
soit.cpp 44 001070 p_sSawm-»S0rt(a):
45 |001074 B p_sam—>change (a) :
=29 Download module 46 [Trace] pane
Tutorial. abs - 47 |ooiosz (B
23 Dependencies 43 |001054
49 (001096
50 001042 i
< »
1 < tutorial.cpp
PTR ddress | Instruction | Data | B/W | Area | Status | Clock | Probes | NMI | IRQ7-0 | Timestawp | Timestamp-Differ
[Setup] toolbar
< b
= & |2 W
A
o
iBuiId }\'Debug/ﬂ Find in Files }\'Macro }\'Test }\ Version Contral lf
Ready [T EZ EE| E7| Defauki desktop  [Read-write 43764 3 IS cap

(6) The [Trace Acquisition] dialog box will appear. Click on tab [1].

Trace Acquisition

Gereral | Stop | Delayed St2 |2 |2 |
Suppress Time Stamp
I Free Trace
[ DMALC Cycles Clock:

[~ DTC Cycles

Dizabled -

I Refresh Cycles

Trace Events
Ewvent:

[1 [E)H1074 address

=

Add... | Edi. | Sequence... Delete | Del 4l |
Ok | Cancel
REJ06J0029-0100/Rev.1.00 2007.10 Page 11 of 28
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(7) Check that [Point to Point] has been selected for [Conditions] and [Start Address] and [Stop Address]
have been set, then click on the [OK] button.

Trace Acquisition

General ] Stop ] Delayed Stop 1 |2 ] 3 ] 4 ]

Conditions
" Dizabled " Range " Event
Start Address
|H'nnnn1nm |
Stop Address
|H'uuuu1usz |
¥ Cuclic

Cahcel

(8) Set a software break on line 50.

iﬁi Tutorial - High-performance Embedded Workshop - [tutorial-.cpp]

<+ File Edit “iew Project Build Debug Setup Tools Test ‘Window Help -
W=y - ] | | e
SFEIE S O e || bl g 2 W W @
[Debug_Hes_z214_E6000 v | | [sessionHias_2214_EGo00 ~ || 74 % =] TR i ]
==
= G Tutorl El= Confirm the [Trace On] icon
= I@ Tutorial
=E3 C source fils Line Source.. | E.| E.| 5. yurce |‘ |
[2] dbscte 40 (001054 4 3 = -3 —
[2] sbik.c 41 / } 1 i
=123 T4+ source file 42 |00105C ali] = 77 Confirm the [Trace Oﬁ] icon
Q resetprg.cpp 43 / /
Q sort.cpp 44 001070 ! / p_sam->30rtia);
] tutorial.cpp 45 001074 | p_sam—>change (a) ;
=24 Download module 46 ‘/
Tutarial. abs - 47 |001082 & p_sam—»30=a[0] ; "
£ Dependencies 45 |00108A p_= i Double-click here
49 0010596 /ﬁ;sz=a[2];
50 |00104Z % p_sam—>s3=a[3]; J
51 |0010AE —>gd=al4]
5z |DOL10BA SIV@%—}SS=&[S] :
53 |0010cCE p_sam->s6=a[6];
54 |0010D2 p sam->37=al[7]: i
«| »
| <% tutorial.cpp

REJ06J0029-0100/Rev.1.00

2007.10

Page 12 of 28



*LENESAS

E6000 Emulators for the H8S Family
How to Use the Conditional Trace Function

(9) Select [Reset Go] from the [Debug] menu to execute the program.

- High-performance Embedded Workshop - [tutorial.cpp]

View Project Build NeEaMeM Setup Tools Test ‘Window Help - &8 x
O = ﬁ Debug Sessions... =
=f LB EL® B P Debug Seftings. . FE
Debug_Hes_zz (£ Reset CPU | = Rl i M| @
ad RN —_—n
=3 Tutarial (dl FL+FS
--[F Tutorial
=123 C zource file |
Q dbzct.c 1= -1 Z‘
[2] sbike Run... i
=123 C+ zource file - Display PC Crrl+-Shift+% ali] = 3:
Q resetpra.cpp H
sort.cpp B sepln F11 p_sam-»sortia);
tutarial. cpp TP Step Over Fi0 p_sem->change (a) ;
=1+ Dowrload modue | ||| #3500 o Shift4F11
Tutorial.abs - . p_saw->30=a[0] ;
{23 Dependencies =ER p_sam-»3l=all];
Step Mode p_sam->3Z=ali]:
p_sam->s3=a[3];
p_sam->s3d=al[4];
TInitislize p_sem->s5=a[5] ; f
| | » - o
N & 8. < W@ Disconnect.
x| Save Memary...
&)
L] ‘erify Memary. ..
PTR | Address Instruc atus | Clock | Probes | NMI | IRQ7-0 | Timestamp | Times
Download Modules 4
Unload Modules 4
< | >
REJ06J0029-0100/Rev.1.00 2007.10 Page 13 of 28
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(10)The program is executed and execution stops at the software breakpoint on line 50.

- High-performance Embedded Workshop - [tutorial.cpp] Q@E|
<+ File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help -8 x
= =il i Eﬁ LT
I ELEDEL ™ P o MM [ 008 2 WM E M
|Debug_HEs_2214_E6000 - | | |sessionHES_2214_EFO00__~ | = B i e A== W - |
|
B Tutorial E&E‘I &
F Tutorial -
553 C source file Line Source.. E.| E.| 5. Source |
[=] dhscte 40 [00105R 3= -3 j
Q shik.c 41 ¥
=12 T+ source file 42 |00105C ali] = i
Q resetpra.cpp 43 H
Q sort.cpp 44 001070 p_Zam->Sortial;
tutorial. cpp 45 |00107A | p_sam->change (a) ;
-3 Download modules 46
Tutorial.abs - 0000C 47 001082 & p_sam->s0=a[0] ; J
23 Dependencies 45 (001084 p_sam-rsl=al[l]:
49 (001096 p Zam-rsi=alZ]:

50 |(0Di0k2 [ p_sam->s3i=al3]:

51 |0010AE v sam-rs4=ald]: x
| »
<& tutorial.cpp

e I B b | 70
FTR Address | Instruction Data| B/W | Area Status | Clock | Probes | NMI | [#
-00471 00107a MOV . L ER5,ER1 0fdl ERD ROM PROG 1 1111 1
| =00470 00107¢  MOV,T ERE. ERO 0fel BD  ROM PROG 1 1111 1
—004659 00107 TSR @3awple: ichange (... 5200 RD ROM PROG 1 1111 1 3
—00465 001050 Ode RD ROM PROG 1 1111 1 ]
-00467 0020d6 MOV.L ER3,@-ERY 0100 RD RCM PROG 1 1111 1 I
< ¥

x|

= &= a
|Software Ereak
| | [\Build ?\Dehugl,ﬂ Find in Files f\Macro ?\Test f\‘ ‘Wersion Control ."’

Ready [FT EZ| EZ| E7| Defaulti deskiop  [Read-write 50/E4 1 NS cap

Trace information acquired under the point-to-point condition between [Trace On] and [Trace Off] is
displayed in the [Trace] pane; i.e., tracing was continuously performed from the call of function
"Sample::change()"on line 45 to the return to line 47 of the source file.

In the [Instruction] column at cycle position "-00469" (under [PTR]), we can confirm the presence of a
JSR instruction which corresponds to the call of function "Sample::change()". When the contents of the
[Trace] pane are scrolled down until the data for the zeroth cycle position are displayed, we find an RTS
instruction under [Instruction] where the value under [PTR] is "-00005". This is the return from
subroutine for function "Sample::change()".

1E @B by | FO

PTR Address | Instruction Data | R/W | Area Status | Clock | Prokbes | NMI | [
[ -oooos oozizs  mrs 5470 BED  ROM PROG 1 1111 1|
-0ooo4 ffeded Ooff ED FAM/DTC DATA 1 1111 1 ]
-0o003 ffedea ed70 ED FAM/DTC DATA 1 1111 1 ]
0000 00Zl3a o100 ED ROmM PR 1 1111 1 ]
-00001 ffedée ooog  RD EAM/DTC DATA 1 1111 1 X
+00000 ffedte 1082 ERD EAM/DTC DATA 1 1111 1 -
< >
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4.5 Range Trace Condition

(1) The following shows an example of the use of a range trace condition. Select [Symbol]->[Watch] from
the [View] menu.

€53 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

o+ File Edit BUEMM Project Buld Debug Setup Tools Test  Window  Help

O = Differences j
=F =) b I0E 2 ¥R &
EJ Command Line Chrl4L sionHSS_EEH_EBDDD_j Fro E
<0 TCL Toolkit Zhrl+5hifk-H
; Tutorial
Tutoriz
IEE Com e.| E.| E.| 5. Source
=] ) 5L i = -3:
Q @leassembly Chrl+D }
=53 T , BC alil = i:
= i
3 5 Labels Ctrl+shift+a ~ PEEI21

hange (&) ;7

: @m>
Zar0];

=3 Dey Graphic ¥ EZ Locals Chrl+-shift+w 1=a[1]:
5] b Sam-rs2=alz]:
Perfaormance Ly T

‘C}‘ p_sam->s3=al[3];

] ] ] _51 |E|E|1EI.D.E p_;am—>34=a[4];

(2) The [Watch] pane will appear. Right-click on the [Watch] pane and select [Add Watch...] from the popup

menu.
{3 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]
<% File Edit Wiew Project Build Debug Setup Tools Test Window Help - &8 x
Leud & |5 [Watch] pane
EiNETNERE B A v e ||| k1§ T
|Debug_Has_2214_EB000 » | | |sessionHEs_2214_EG000__~ | E3 =5 [T e &=
MES =l
7 Tuloria |z &l =] @
& Tutorial
253 T source file Line Source.. E. E. 5. Source | Name |Va_l_ue Type |
[2] dbscte 40 (001054 1= -3: j
[2] stikc 41 i
=129 Co+ source file 42 |00105C a[i] = 3:
Q rezetprg.cpp 43 H
Q sort.cpp 44 001070 p_Sam->S0rtial;
] tutorial.cpp 45 (001074 | p_sam—>change (&) ;
=23 Download module 46 . . Reco) 4
Tutarial.abs - 47 |001082 % b s Right-click
=3 Dependencies 45 (001084 p_ T — >
49 |001095 p_sam-rsi=alZ];
50 |001042 [+ p_sam-»s3=a[3]:
51 |0010LE p_sam-rs4=a[4] -
4 »
14 | | 4 | Radix s
@]EE 2> ey J | watch [ watchz j, watch 1
18 & B | 70
PTE Address | Instruction Data| R/W | Area Status | Clock | Prohes | NMI 2
—0oo05 002138 RTS 3470 RD ROM PROG 1 1111 1 "
v Toobar display
—0o0004 ffedes ooff RD RAM/DTC DATA 1 1111 1 customizs toob
-00003 ffedéa ed70 RD  RAM/DTC DATA 1 1111 1 Hetomizs toribar.
-00002 00213a 0100 RD  ROM PprROG 1 1111 1 v Allow Docking
-00001 ffedéo 0000 RD  RAM/DTC DATA 1 111 1 Hide
+00000 ffedee 1082 RD RAM/DTC DATA 1 1111 1 T ~
< | -
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(3) The [Add Watch] dialog box will appear. Enter "a" (symbol name) in the [Variable or expression:] edit
box.

Add Watch 3
Y ariable or exeression:
a

Cancel

(4) Symbol "a" is now registered in the [Watch] pane. Click on [+] to expand the display of "a" and show its
contents.

€03 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<+ File Edit Wiew Project Build Debug Setup Tools Test ‘window Help
= ] # G =
STELE LS B o ||| EWE z 7% BN
|Debug_H85_2214_EB000 ~ | |[sessionHes_2214_E5000_~ | E= J=s| B aE %]
I [ maps
7 %tona Efll= R = Ar A
Tutorial
= £3 T source file Line Source... | E.| E.. 5. Source | Naane |Value Type
[g] dhscte 40 [DO1054 1= -3; j 5B oa { FFED70 } [long[10]}
[2] shik.c _ 41 o ) ® [0] H'0000794k { FFEDT0 } (long)
=3 T+ source file 42 |00105C alil = 3: B o[1 H'000059e2 { FFED74 L
Q resetprg.cpp 43 i (1] =2 1 b [Long)
44 001070 p_sam->30rt(a); R [z2] H'0000446k { FFED78 | (long)
| cpp 45 (001074 % p_sam->change (2] ; R [3] H'000041cé { FFED?C }  (long)
=3 Download module 46 R [4] H'0O0003f54 { FFEDA0 } (long)
Tutorial.abs - 47 |001082 |'& p_sam->s0=a[0] : B [5 noonz7el a4 1
3 Dependencies 45 (001084 p_sam-»s1=all]; J [5] H { FFED } (longj
49 001096 p_sam->3z=al2]: R [6] H'00001efk { FFEDBE | (long)
50 |001042 - p_sam-xs3i=al[i]; B (7] H'0000167e { FFEDEC } (long)
e p_sam->sd=a[4] ; = R [8] H'000015fk { FFED30 } (long)
52 INAINRA n =sam->=5=alh51:
‘l | P 4 LH R [9] H'O0000ff6 { FFED94 | (long)
1= - ] 4 | »
FE el e watch1 { watchz }, watch3 }, watcht f

Symbol "a" is an array of ten elements of type long. In this case, the whole array is allocated to the
address area from H'FFED70 to H'FFED97.

(5) Click on the [Setup] toolbar button in the [Trace] pane.

& B b | FO

PTR Address | Instruction Data E/H | Area Status | Clock | Prohes | NMI | 0%
Qo005 oozZil3s RT3 3470 ED el )} PROG 1 1111 1
-0oo04 ffeded O00ff RD FAM/DTC DATA 1 1111 1
00003 ffedea ed70 RD FAM/DTC DATA 1 1111 1
0000z 00Z213a 0100 ED el )} PROG 1 1111 1
-00001 ffedtbo oooo  RD RAM/DTC DATA 1 1111 1
+00000 ffedte 1082 ERD RAM/DTC DATA 1 1111 1 :v
< >
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(6) The [Trace Acquisition] dialog box will appear. Click on tab [1].

Trace Acquisition

General ]Stop ] Delayed Stop! "‘ 2 ] 3 I 4 I
Suppress Tirme Starmp
I~ Free Trace
I DMALC Cypcles Clock:
[ DTC Cycles Disabled -
™ Refresh Cycles
Trace Events
Event:
[1[E)H1074 addiess |
add. | Edt. | Sequence. Delete |  Dela |
Ok | Cancel

(7) Select the [Range] radio button for [Conditions]. Click on the [Edit] button after selecting the condition of

channel 1 for [Range Event].

Trace Acquisition

General ] Stop ] Delayed Stop 1
Conditions

" Digabled " Paint ta Paint

Range Event

address

l2 1= 1+ |

™ Event

Cahicel

o]
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(8) The [Breakpoint/Event Properties] dialog box will appear. Select the [Range] radio button for the
condition of [Address] and specify H'OOFFED70 and H'OOFFED97 for [Address Lo] and [Address Hi],
respectively. This address range is the region to which symbol "a" has been allocated, as described in
(4) above. Select the [Write] radio button as the [Direction] condition and click on the [OK] button.

Breakpoint/Event Properties

General l Bus / &irea | Signals | action |

Type Address

= " Don'tCare .&ddress
Addiess Lo BH'OOFFEDT0
¥ Event addess Hi - RH'OOFFEDS?

™ Outside Range

[Data Compare Direction

[ Compare I " Read

|
v l"‘

| " Either

1 ) Cancel

(9) If the condition under [Conditions] has been switched to [Point to Point], specify the condition [Range]
again.

Trace Acquisition

General ] Stop ] Delayed Stop 1 |2 ] 3 ] 4 ]
Conditions
" Dizabled + Paint to Point Ewent
Start Address
HOOFFED 7O
Stop Address
|Ho0001082
[v Cuclic

ak. | Cancel
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(10)Check the condition under [Range Event] for channel 1 and click on the [OK] button.

Trace Acquisition

Gerneral ] Stop I Delayed Stop 1 ]2 ] 3 I 4 I

Conditions
" Dizabled " Paint to Point * Range " Ewvent
Fange Event Edi...
| 1 (E)HFFED70 range to HFFEDST wiite £

Ok Cancel
— 4

(11) Pull down the [Debug] menu and click on [Reset Go].

€53 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

File Edit View Project Build NeEEEM Setup Tools Test  Window Help -8 x
= ﬁ Debug Sessions. .. = “l
SFELEEN® TR Debug Settings... R
Debug Has_z7 =1 Reset CPU - j=| & |7 )
= =l =l
7 Tutarial R ] ¥ |5 e
[F Tutorial -
—1-23 C zource file | Name |Value Type
Q dbsct.c J = -3 Z‘ =R a { FFED70 } [long[1071)
Run...
SCQ sbik.c ; . —””I - }[_] _ ® [0] H'0000794k { FFED?0 } {long)
= Display PC Ctrh-ShiFt+y ali] = 3:
Q++IZDSL;$?9ICBDD e Display rhShi J R [1] H'O00059eZ { FFED74 } [long)
[=] sortepp ) sepln F11 sro—>Sort (&) R [2] H'0O000446k { FFEDYE } (long)
torial. cpp T Step Over F10 am->change (&) 2 B [21 H'000041z6 { FFEDYC } (long)
=13 Download modul {T step ot Shift+F11 R [4] H'O0003£54 { FFEDEO } (long)
Tutorialab - o pr—>on-alll: R [5] H'0000I781 { FFEDB4 } (L
23 Dependencies 2R arm—>s1=al1] : J [3] { b (long)

Step Mode Y mm-»sz=ali]: B [&] H'00001czfk { FFEDSS }  (long)
lam—>33=a[3]: B [71 H'OO0O167e { FFEDEC } [(long)
m‘>3‘:=ag‘:1; - R [8] H'000015fk { FFEDOO } (long)
am—r=5=alf H

ﬂ Initiclige LH B [9] H'00000f£6 { FFED94 } (long)
< | 4 5 . | »
=IERE] i W8 Disconnect |\ watchl 4 watchz }, watchs ) watcht [
ﬁ é? E3 Save Memory...
PTR Address | Instr verify Memary.. Data R/W | Area Status | Clock | Probes | NMI | IRQ7-0 | Timestamp | Time
-00005 002138 RTS 5470 RD ROM PROG 1 1111 1 111...
-00004 ffedes ooff RD FAM/DTC DATA 1 1111 1 111...
-00003 £fedéa Download Madles *lea?o mp  mam/DTC DATA 1 1111 1 11t...
-00002 00213a Lnload Modules Y lol0o rp ROM PROG 1 1111 1 111...
-00001 ffedbe 0ooo R RAM/DTC DATA 1 1111 1 111...
+00000 ffedfe 1082 ED RAM/DTC DATA 1 1111 1 111... b
£ ¥
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(12)Here, in the same way as in the previous section, execution of the program is stopped at the software
breakpoint on line 50.

%3 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<0+ File Edit WView Project Build Debug Setup Tools Test Window Help - 8 x
(=2 = & |y - oy
= [ B E ™ O o M EM 6 1008 2 W OER
|Debug_HE5_2214 E6000 v | || sessionHBS_2214_EBO00_ ¥ | o == M s %]
= =
] %tmieﬂ Efl=! R =T A
Tutorial
S5 € source file Line Source.. | E.| E.. 5. Source | Name |Value Type =
[ dbscte 40 |001054 1= -3; j =N - { FFED70 } {Llong[10]}
=] strk.c @ ; R [0] H'0000794k { FFED?0 } [long)
523 Co+ source file 42 |00105C alil = 3¢ B [1 10000592 74 L
@ resetprg.cpp 43 } [1] H el { FFED b {long)
sort.cpp 44 (001070 p_ssm->zort (a) ; R [2] H'0000446kL { FFEDTE }  [long)
Q tutarial. cpp 45 (001074 p_sam->change (a) ; B [23 H'O00041cé { FFEDTC )} (long)
=23 Download madule 46 R [4] H'0OOD03£54 { FFEDSO }  (long)
Tutarial abs - 47 |001082 p_sam—>z0=a[0] B o= - a4 1
23 Dependencies 45 (001084 p_sam-»s1=a[1]: J [5] H { FFED + (long)
49 oo = Lo B [&] H'0000lefk { FFEDES } (long)
p— -
<_ 50 (001042 [ -3 p_sam->s3=a[3]; > R [71 H'OO0O167e { FFEDEC } (long)
51 [JOTORE ik IR I - R [28] H'000015fb { FFEDSO } (long)
g7 nOiNR n =aam—r=b=al 5] -
] » R [2] H'00000ff6 { FFED24 } (long) =
:‘ | 41 4 [
=ERE] & i e watch1 £ watchz J, Watcha }, Watcht /|
e o b | EO
FTR Address | Instruction Data| B/W | Area Status | Clock | Prokes | NMI | IRQ7-0 Timestamp | f*
-00087 ffed70o 0000 wWR RAM/DTC DATA 1 1111 1 11111111
-00086 ffed7z 41k WR RAM/DTC DATA 1 1111 1 11111111
-00085 ffed74 0000 wWe RAM/DTC DATA 1 1111 1 11111111
-00084 ffed7e 1672 WR RAM/DTC DATA 1 1111 1 11111111
-00083 ffed78 0000 wWe RAM/DTC DATA 1 1111 1 11111111
-00082 ffed7a 2781 wWR RAM/DTC DATA 1 1111 1 11111111 "

In the trace buffer, data have been acquired on memory-write cycles for the address range specified
as the range condition. By checking the [Address] and [Data] columns, we can verify the values that
have been written to the memory range we are looking at, and the order in which they were written.

Here, since data-write cycles have only been selected as the conditions of trace acquisition, the
[Instruction] column will be blank. By enabling the condition [Time Stamp] in the [Trace Acquisition]
dialog box in step (6) above, we can record information on the timing with which the data were written in
the corresponding column.
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4.6 Event Trace Condition

(1) The following shows an example of the use of event trace conditions. Click on the [Setup] toolbar button
in the [Trace] pane to open the [Trace Acquisition] dialog box. Then, click on tab [1] and select [Event]
under [Condition].

Trace Acquisition

General ] Stop ] Delayed Sto l 2 ] 3 ] 4 ]

Conditions

" Digabled " Paint to Poirt ™ Range
Start Event Edit...

Stop Event Edi...
| =l

[~ Cuyclic

(2) Select the conditions of channels 1 and 2 for [Start Event] and [Stop Event], respectively. The current
event conditions of channels 1 and 2 are not relevant at this point. Before editing the individual event
conditions, click on the [General] tab.

Trace Acquisition

Stop I Delayed Stop 1 |2 I 3 I 4 ]

Cotditions
" Dizabled " Paint to Paoint " Range + Event
Start Event Edi...
§ 1 ([E)HFFED7D range to HFFEDS? wite ~|
Stop Ewent Edit...
|2 (€1 H'1082 address ~|
I Cuclic

Q. | Cancel
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(3) Select tab [1] again and click on the [Edit] button for [Start Event].

Trace Acquisition

General ] Stop I Delayed Sto ]2 ] 3 I 4 I

Conditicrs
" Dizabled " Paint to Paoint " Range * Event
Start Event @'
|1 [E)HFFED70 1ange to HFFEDS? wiite -
Stop Event Edi...
|2 [E)H1082 address ]
I Cyclic

ok | Cancel |

(4) The [Breakpoint/Event Properties] dialog box will appear. Select the [Range] radio button for the
condition [Address] and specify the first and last addresses of the range to which symbol "a" has been
allocated as [Address Lo] and [Address Hi], respectively. Then, enable [Data Compare] and [Use Mask],
specify "H'0001" for [Value] and [Mask], and select the [Word] radio button. Finally, select the [Write]
radio button for the condition [Direction] and click on the [OK] button.

Breakpoint/Event Properties

General l Bus / &irea | Signals | action |

Type Address
" Don't Care .&ddress
f_h E—

Address Lo IIH'O0FFED 7]
@ Event address i lH'00FFEDS7

™ Outside Range
ata Compare Direction
Compare @ |Jze ask " Read

I " Either

—
ak. ! Cancel
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(5) Click on the [Edit] button for [Stop Event].

Trace Acquisition

General ] Stop ] Delayed Stop 1 |2 ] 3 ] 4 ]
Conditions
" Dizabled " Paint to Paint " Range + Ewent
Start Event
|'I [EJH'FFEDY0 range to HFFEDS? write waord H'O001 mask H'0001 j
Stop Event a'
|2 (E) H"1082 address |
[ Cyclic
oK | Cancel |

(6) Specify [Don't care] for [Address] on the [General] tabbed page, clear the [Compare] button under [Data
Compare], set [Direction] to [Either], and then select the [Action] tabbed page.

Breakpoint/Event Properties

~

f+ Ewent

[rata Compare

-

General l Bus / &rea ] Signal

Type

Address " Range

-

Direction
" Read

~

™ wiite

o]

Cancel |

(7) Specify "D'3" under [Required number of event occurrences], ensure that [Enable Sequencing] is

disabled, and then click on the [OK] button.

BreakpointfEvent Properties

Actiohs
-
-
-

[ Enable Sequencing

General | Bus /Area| Signals Aetion ]

buz cycles

Required number of event occumences
I [ I

)X

" Cancel
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(8) Select [Event] under [Conditions], check the contents of the [Start Event] and [Stop Event] conditions,
set [Cyclic] as enabled, and click on the [OK] button.

Trace Acquisition

General I Stop I Delayed Stop 1 |2 I 3 I 4 ]
Cotditions

" Dizabled " Paint to Paoint " Range + Event

Start Event Edi...

|1 [E)H'FFEDYO range to H'FFEDSY write ward H'0007 mazk H'OO07 ﬂ

Stop Ewent Edit...

|2 [E] H' range to HFFFFFF count D' ~|

Cancel

(9) Pull down the [Debug] menu and click on [Reset Go].

iﬁ? Tutorial - High-performance Embedded Workshop - [tutorial.cpp] X
: View Project Build BeEENEN Setup  Tools Test ‘Window Help - 8 X

Fi
O = & Debug Sessions. .. -
=T ELEEEL B TP Debug Settngs. . R
Debug_Has_zz (=T Reset CPU | 2 == B L]
= x| E ==l
;Tutorial R [mil] b e é *
I@ Tutorial - -
=23 C source file =l | Name | Value Type 1=]
Q dbsct.c " 1= -1 E‘ 5B oa { FFED70 } (Llong[107)
ac@ shik.c . . ;Unl o . }a[i] . B [0] H'0000794k { FFED70 } [long)
= -+ = 3i:
B ;”S:'t;fg':pp pc Lispay =l d R [1] H®'000059eZ { FFED74 } (long)
[ sot.cpp RE= FIl  hm-»sort(al: R [Z] H'0000446k { FFED7S } (long)
tutarial.cpp Skep Over F10 am->change (&) ; H' [ FFED7TC o
tutorial T »eh {2 R [3] 000041e6 { 7¢ 1 (long)
= E‘W{"&gﬁ;ﬁ:‘f (T step out PRI | a0 R [4] H'00003£54 { FFEDEO } (long)
£3 Dependencios Step... Lr->s1=al1]: J R [5] H'00002781 { FFEDE4 } [long)
Step Mode Y hm-rsze=alz]: B [e] H'00001zfkh { FFEDEE } (long)
Iarrr>33=a[3]: R [7] H'0000167e { FFEDSC } (long)
m*>5‘:=af‘:1; . R [8] H'000015fk { FFED9O } [long) b
La_w=E=alET -
« | S |4|  Initalize » R [9] H'DODO0DffE { FFED94 } (long) -
L= T 4 | Bl
e g | WA piscorect [\ watch1 § watchz J watcha ), Watchd [
ﬂ & Save Memoary...
PTR Address | Instr verity Memory... Data| R/W | Area Ztatus | Clock | Prohes | HMI | IRQY-O Timesteamp |
-00005 ffedic 0000 WR  RAM/DTC DATA 1 1111 1 11111111
-00004 ffedfe 167e WR  RAM/DTC DATA 1 1111 1 11111111
-00003 ffeddd Dewnload Modules ' 0000 wR  RAM/DTC DATA 1 11111 11111111
-00002 ffedsz Unlnad Madules " |15fb WR  RAM/DTC DATA 1 1111 1 11111111
-00001 ffedod 0000 WR  RAM/DTC DATA 1 1111 1 11111111
+00000 ffedds 0ff6é WR  RAM/DTC DATA 1 1111 1 11111111 v
< >
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(10)Here, in the same way as in the previous section, execution of the program is stopped at the software
breakpoint on line 50.

- High-performance Embedded Workshop - [tutorial.cpp]

Wiew Project Build Debug Setup Tools Test ‘Window Help -8 x
O d || G |4y
= Bl B EL ™ P %o MR 6 1008 2 W OEE N
|Debug_H85_2214 E6000_~ | |[sessionHes_2214_EE000__~ | Eod =5 e i 4 =]
= =
i Tutorial 5 &) R B K|
@ Tutorial -

553 C source file Line Source... | E.| E.| 5. Source | Narne |Value Type 12|
Edbsct.c 40 |001054 3= -3; j =N { FFED70 } {long[ 107}
shik.c 41 ¥ R [0] H'0000794bk { FFED7O0 } [long)

=3 C++ source file 4z |00105C alil = 3: B o[1 H'0000509e2 { FFED74 1 :
[=] resetprg.cpp 43 B [1] el | b (long)
44 (001070 p_sam-rsort(a) ; R [2] H'000044ek { FFED7E } [long)
45 (001074 p_sam—>change (a) ; B [33 H'000041cé { FFEDTC | (long)
=-{Z3 Download madule 46 R [4] H'ODOD3£54 { FFEDS0 } (long)
Tutorial abs - 47 (001082 p_sam->s0=al0] B [5 'Qoooz7el g4 L :
23 Dependencies 45 (001084 p_ssm-»sl=a[l]: J [4] H { FFED b (long)
40 oo - Ll - R [8] H'00001cfh { FFEDSS } [long)
| i =
&_s0 |o0104z < p_sam-rs3=al3]: B [7] H'0000167e { FFEDSC } [long)
51 [OOTOEE Pooam—roi-al4]; - R [8] H'000015fb { FFEDSO0 } (long)
7 AR N =am—ab=al5] -
4 > R’ [9] H'00000ff6 { FFEDS4 } [long) -
1 | | D ! [ v
= EIE] A ) e [ Watch1 j watchz Jy watcha i watcht /
1 & e | FO
FTE Address | Instruction Data| B/W | Area Status Clock | Prokes | NMI | IRQ7-0 Timestamp §
-00071 ffed7a 2781 WR RAM/DTC DATA 1 1111 1 11111111
-00070 00106 CMP. T #H'000A, R4 7924 RD ROM PROG 1 1111 1 11111111
-00069 00106c 000a RD RCM PROG 1 1111 1 11111111
—-00068 ffedie 44ph TR RAM/DTC DATA 1 1111 1 11111111
—00067 00106=a CME . W #H'OOOA, R4 7924 RD RCM PROG 1 1111 1 11111111
—00066 00106 000z RD RO FROG 1 1111 1 11111111 w
£ ¥

The trace buffer contains data gathered by trace acquisition that started when odd-valued data was
written to an address in the range specified as a condition for [Start Event], with consecutive cycles
recorded until three instances of any kind of memory access (the condition for [Stop Event]). Since
[Cyclic] has been enabled, the trace information between the two conditions will be recorded whenever
they occur in order during emulation.

Thus, trace information including the operation of the microcomputer can be recorded immediately
after an event of interest (i.e., writing to memory) has occurred, and we can identify the positions in
programs that correspond to particular events.

If we had set the value against [Value] under [Data Compare] in step (4) to "H'0000", the condition
would be writing of even data. Similarly, when [Use Mask] is disabled and a fixed value is specified for
[Value], we can identify the line in the program responsible for writing that value.

Specifying a large value under [Required number of event occurrences] on the [Action] tabbed page in
step (7) increases the number of cycles on which trace information will be acquired. This can be useful
for the detailed analysis of program execution.
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5. Related Documents

The H8S/2214 E6000 emulator and High-performance Embedded Workshop provide many other useful
functions not mentioned in this document. Please refer to the following related documents for important
information such as detailed specifications, technical information, or restrictions.

Documents Related to the H8S/2214 E6000 Emulator:
- H8S/2214 E6000 Emulator User's Manual
Emulator Debugger Part:
Section 3.2, Complex Event System (CES)
Section 5.7, Using the Event Points
Tutorial:
Section 6.16, Trace Functions
- Precautions on Using the H8S/2214 E6000 Emulator
- PC Card Interface for E6000, E6G000H, and E8000 Emulators User's Manual
- Emulator Options 1 (PC I/F-part) documents

Document Related to High-Performance Embedded Workshop

- High-performance Embedded Workshop User's Manual

Documents Related to CPU
- H8S/2214 Group Hardware Manual
- H8S/2600 Series, H8S/2000 Series Software Manual

Documents Related to H8S, H8/300 Series C/C++ Compiler Package
- Notes on Usage of the C/C++ Compiler Package for H8S, H8/300 series
- H8S, HB/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor User's Manual

Information on this product is available at the following Renesas websites:

Global site: http://www.renesas.com/e6000

Japanese site: http://japan.renesas.com/e6000

REJ06J0029-0100/Rev.1.00 2007.10 Page 26 of 28


http://www.renesas.com/e6000
http://japan.renesas.com/rsk

*LENESAS

E6000 Emulators for the H8S Family
How to Use the Conditional Trace Function

Renesas Website and Customer Support

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

Customer Support:
http://www.renesas.com/inquiry
csc@renesas.com
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Notes regarding these materials

1.  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.

2. 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.

3. 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.

4. 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 )

5. 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.

6.  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.

7. 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.

8.  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.

9. 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.

10. 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.

11. 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.

12. 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.

13. 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.

© 2007. Renesas Technology Corp., All rights reserved.
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