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Outline

This introductory guide is intended for first-time users of the E1 emulator. It provides simple instructions to
help the user along the path from unpacking the E1 emulator to running and stopping a program without
getting lost along the way.
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Introductory Guide for the RX610 Group

1. Introduction

This guide assumes that the user who purchased the E1 emulator as a unit is using a CPU board on which
an RX610-group MCU has been installed as the user system. However, the same operating procedures for
the E1 emulator can also be used with systems which incorporate other RX610-group MCUSs.

By following the procedures in this guide, you can get some practical experience of installing the program
and simple usage of the E1 emulator.

This guide assumes that the machines and tools in use are as follows.

(1) Host computer
(2) E1 emulator
(3) CPU board on which an RX610-group MCU has been installed (ROK556100C000BE):
This CPU board is included in the Renesas Starter Kit for the RX610 (ROK556100S000BE).
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2. Product Overview

Figure 2.1 shows the configuration of the E1 emulator system.

E1/E20 emulator software and RX family C/C++ compiler
(these must be prepared by the user)

User-system interface cable
(Wlth 14 pins)

: Hﬂ E1 emulator ﬂ

Host computer User system (CPU board: must be
(this must be prepared by the user) prepared by the user)

( USB interface cable

Figure 2.1  System Configuration with the Emulator

2.1 Items Included in the E1 Emulator Package

211 E1 Emulator

The E1 is an on-chip debugging emulator from Renesas that provides a highly-efficient debugging
environment in combination with the High-performance Embedded Workshop and E1/E20 emulator
debugger.

After debugging has been completed, the E1 is also usable as a flash-memory programmer in combination
with the Flash Development Toolkit (FDT).

2.1.2 USB Interface Cable
This cable is used to connect the emulator and host computer.

2.1.3 User-System Interface Cable
This cable is used to connect the emulator and user system.

214 E1/E20 Emulator Software
The E1/E20 emulator software consists of the following items.

(1) High-performance Embedded Workshop

The High-performance Embedded Workshop is a common GUI in which various tools such as a C compiler,
assembler, emulator software, and editor are integrated for the more efficient development of software.
Debugging with the E1 emulator is always controlled via this GUI.

(2) E1/E20 emulator debugger

The E1/E20 emulator debugger runs on the host computer and communicates with the MCU via the E1
emulator, providing an advanced debugging environment. Users are not directly aware of the presence of
the emulator debugger because it operates as part of the High-performance Embedded Workshop. The
features of the E1 emulator debugger are given below.

e  Basic debugging functions including running and stopping a program, breaks in execution, and
watching
e Acquiring trace information on 256 branches or cycles
e  Measuring performance between two points (i.e. performance measurement facility)
e Automatic updating of the display of data in the [Memory] window by using a cycle-stealing transfer
mode
These enhanced debugging functions facilitate the analysis of problems during debugging and evaluation,
greatly reducing times required for debugging.
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(3) Auto-update utility
The auto-update utility automatically acquires update information on Renesas’ microcomputer development
tools via the Internet to ensure that required updates are applied to the tools.

For details, see the Renesas AutoUpdate Manual, which is opened from the corresponding menu item
shown in Figure 2.2.

LT R T T T I R TR R PN T

I/ Renesas High-performance Embadded Workshop 3

* Multiple Install Manager

-% Renesas Autolpdate

sas Autolpdate Manual

& R Tools H F
| €] Renesas Tools Aomerage |RENE5A~1|Renesas Autolpdate Manual

All Programs B

Figure 2.2 Opening the Renesas AutoUpdate Manual

2.2 Items That Must be Prepared by the User
The following items must be prepared by the user.
e  Host computer

e  User system (CPU board)
e RXfamily C/C++ compiler package*

*Note: There are two versions of the RX family C/C++ compiler package: official product and free evaluation
software. For details on the evaluation version of the C compiler, refer to section 5.2, Evaluation
Version of the RX Family C/C++.

221 Host Computer

The versions of OS and host computer we recommend for running the software products included in the E1
emulator package are given in Table 2.1.

Table 2.1  Operating Environments

Operating Environments

Item Windows® 2000 or 32-Bit Editions of Windows Vista®
32-Bit Editions of Windows® XP

Host computer IBM PC/AT compatible machine with USB 2.0 (Full-Speed/High-Speed*).

CPU At least a 1-GHz Pentium® Il is At least a 3-GHz Pentium® 4 or
recommended. 1-GHz Core™ 2 Duo is

recommended.

Minimum memory 1 Gbyte or more is recommended 1.5 Ghyte or more is recommended

capacity (at least 10 times the size of the (at least 10 times the size of the
load module file). load module file).

Hard-disk capacity Installation disk capacity: 600 Mbytes or more.

Prepare a swap area taking up at least double the memory capacity (four
times or more is recommended).

Pointing device such as | Connectable to the host computer; compatible with Windows® 2000,

mouse Windows® XP, or Windows Vista®.

Display Monitor resolution: 1024 x 768 or higher

CD-ROM drive Required to install the emulator software or refer to the emulator user’s
manual.

*Note: Although the emulators are also connectable to a host computer with USB 1.1, we recommend USB
2.0 (High-Speed) as more suitable in terms of emulator performance.
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2.2.2 User System
The E1 emulator must always be used with a user system on which an MCU has been installed. The user
system must have a connector for the E1.

In this guide, the CPU board (ROK556100C000BE) included in the Renesas Starter Kit for the RX610
(ROK556100S000BE) is used instead of a user system.

The same procedures as are given in this guide apply to any CPU board on which a RX610-group MCU has
been installed.

2.2.3 RX Family C/C++ Compiler Package
The compiler is not included in the E1 emulator package. To compile source files, prepare the RX family
C/C++ compiler package.

The RX family C/C++ compiler package is capable of generating debugging information files from C- and
assembly-language programs.
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3. Installation
The following products must be installed if the E1 emulator is to be used.

e E1/E20 emulator software (install this from the CD included in the E1 emulator package)
This product includes the E1 emulator debugger, integrated development environment
(High-performance Embedded Workshop), and auto-update utility.

e RXfamily C/C++ compiler package
This product includes the C/C++ compiler suite, simulator/debugger, integrated development
environment (High-performance Embedded Workshop), and auto-update utility.

3.1 Before Installation

(1) Do not connect the E1 emulator to the host computer before the emulator software is installed. Installing
the emulator software involves installation of the E1-specific USB driver on the host computer. This
automatically provides guidance when new hardware is detected.

If the E1 emulator is connected to the host computer before the emulator software is installed, the host
computer will not be able to recognize the E1 emulator because the E1-specific USB driver is not
present. In such cases, use the Windows’ Device Manager to delete the unidentified USB device set up
in response to the connection. After that, install the emulator software and reconnect the E1 emulator.

(2) If you have both the official product and evaluation version of the software, use the product version.
Also use the product version if you have installed the product version of the RX-series C compiler
package or purchased the compiler package along with the E1 emulator.

3.2 Installing the Emulator Software

(1) Insert the CD-ROM included in the E1 emulator package into the host computer. An HTML file giving
instructions will automatically be opened (if this does not happen, open README_E. HTM on the
CD-ROM). Click on the [Install] link shown in Figure 3.1.

(2) The contents of a folder are displayed as shown in Figure 3.1. Execute HewInstMan.exe.

Inataller for tha 11 snd 70 Lmulator Softaass

You can pat the letmat infsrmation of £1 ard £20 from the folowing UL

Figure 3.1  Introductory Screen for Installation
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(3) Executing HewlInstMan.exe opens the [High-performance Embedded Workshop Install Manager] window
shown in Figure 3.2.

On the first installation, [Install Manager Help] is also displayed, so confirm its content. After that, click
on [Standard Install (Recommended)].

= High-performance Embedded Workshop Install Manager

‘ Read first 1
.z ENESAS l Standard Install (Recommended) ]
Everywhere you imagine.
Multi Install
Multi installation I ‘
Active
HHhh—pﬂl‘bm
Embedded
Workshop? Detail
: The Install Manager is the utility that guides you
Switch over! thraugh steps as you install the integrated
development ervironment High-perdormance
| sl Embedded Workshop. It permits you to install twa or
H N
b partormance S mare instances of the High-performance Embedded
Emiveaes
Workshor? iy pertormanca Waorkshop in a single PC.
l!l Ermbeded,
Non-active

Exit

Figure 3.2

High-performance Embedded Workshop Installation Manager
Note:

Although this guide explains the standard installation, you can alternatively select [Multi Install] to
install multiple High-performance Embedded Workshops on a single host computer.

(4) The [Select destination folder] dialog box appears (Figure 3.3). To change the destination folder, click on
the [Change] button. Check the folder name and click on the [Next] button. The default destination folder
is used in this guide.

“Select destination folder, E\
Destination folder
Click Mext to install to this folder, or click Change to install to a differnt folder,
Destination Folder
C:\Program FilesiRenesas\Hew Change
Exit
Figure 3.3  [Select destination folder]
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(5) The [Choose software] dialog box appears (Figure 3.4). Select the software products that you wish to
install and click on the [Install] button.
The auto-update utility, which automatically acquires update information on Renesas’ microcomputer
development tools via the Internet to ensure that required updates are applied to the tools, is selected in
this guide.

> Choose software

Please choose software to install

[ High-performance Embedded Warkshop
00 E1/E20 Emulator Debugger (Device Group Module)
tolpdate

Detail
Please choose from the list (it will installed one-by-one by this order)

Flease click [Install] after choosing software to install

Install Exit

Figure 3.4 [Choose software]
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(6) Installation of the High-performance Embedded Workshop starts automatically. Follow the procedures
shown in Figure 3.5.

High-performance Embedded Workshop 4.07.00 %] High-performance Embedded Workshop 4.07.
Lit

Read the license

agreement and click
et on [Yes].

Som et License
The customer [herealt

RENESAS

Everywhere you imagine.

.y Corp. [herealter reterred ta as “Lissnsor’) do hersby
‘Welcome to the InstalShield Wizard for High-performance Embedded Workshop RENESAS - terms and conditions as specified in this Software
Everywhere you imagine. User License Agreement [hereafter referred to as "Agresment’)
conestning the enclosed software and ts explanaton manuals.

tall High

High-performance Embedded Workshop 4.07.00
s

p A Worksho
RENESAS e RENESAS

Everywhere you imagine. rywhere you imagine.

Make sure that the
Tt installation is complete
Click on [Install]. ; and click on [Finish].

| smackl| ] [z | [ cancel |
{ < ’ |

Figure 3.5 Installing the High-performance Embedded Workshop

(7) Installation of the E1/E20 emulator software starts. Follow the procedure shown in Figure 3.6.

RXE00 F1/EZ0 Emulatar Saltware ¥.1,00.00 RX600 E1/E20 Emulator, Software V.1.00.00
L Agr

Read the license
¥ agreement and click

RENESAS

vt yome

1 ; ined
in Section 1.4 below and documentation such s explanatory
manuals and all other related materials,

2

RX600 E1/E20 Emulator, Software ¥.1.00.00.
Start Copying F

RX 600 E1/E20 Emulator Software V.1.00.00

InstallShield Wizard Complete

<Companent>
B0 E1/E20 Emulator D ebugger
[C:\Program D04 ebugCamp! E1E20]

RENESAS

E1E20 Sell Check Piogram
[C:\Frogram Files\RenesastHev_D04\Tools\R enesas\E1E205CF]

Make sure that the
installation is complete
and click on [Finish].

Click on [Install].

<Bacell [ [insiais | concel | petaliGHa Ba o 1 rcencel

Figure 3.6  Installing the E1/E20 Emulator Software
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(8) Installation of the auto-update utility starts. Follow the procedure shown in Figure 3.7.

Renesas AutoUpdate Utility V.1.05.00 - InstallShield Wizard Renesas AutoUpdate Utility ¥.1.05.00 - InstallShield Wizard

Installation options

Welcome

Repair of remove the program Selsct ths options you want

‘welcome ta the Fenesas Autolpdate Uity %.1.05.00 Setup Maintenance program. This Select the options. Click the Mext to continue.
program lets pou madity the current installation. Click ane of the aptions below

‘ v Ywant to register the Autalipdate utiity to the startup Folder?

@ Reinstall all program features installed by the previous setup.
‘ Select the checkbox
¢ Bemaove

and click on [Next].

E Fiemove all installed features.

Select [Repair] and

click on [Nex]. ] - e

\— ¢ )

Renesas AutoUpdate Utility ¥.1.05.00 - InstallShield Wizard

Maintenance Complete

InstallShield Wizard has finished performing maintenance
operations on Renesas Autollpdate Utility v,1.05.00,

Make sure that the installation is
complete and click on [Finish].

Figure 3.7 Installing the Auto-Update Utility

(9) The dialog box shown in Figure 3.8 appears when the installation of all software products has been
completed. Click on the [Exit] button to finish this process.

¥ High-performance Embedded Workshop Install Manager.

Installation has completed

RENESAS

Everywhere you imagine.

Multi installation
Active

Hig|
Embedded

Workshop?
Switch over! t;
H tmbeaded
e
Workshor? o pertermnce
W wss

Non-active

|

Figure 3.8 Installation Completed
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Installing the RX Family C/C++ Compiler Package

3.3

(1) Toinstall the evaluation version of the compiler, download the executable file (e.g. ccrxv100r00_ev.exe)
and double-click on the filename or icon. In the dialog box shown in Figure 3.9, click on the [Next] button.
To install an official product-version compiler, insert the CD into the computer drive. The installation
process starts with the screen shown in Figure 3.10.

For details on downloading of the evaluation version of the compiler, refer to section 5.2.2, Downloading
the Evaluation-Version C Compiler.

| Renesas CIC++ Compiler Package for RX family V.1.00 Release 00 - In... E|

Welcome to the InstallShield Wizard
for Renesas C/C++ Compiler Package
for RX family V.1.00 Release 00

The Instalshield Wizard(Tr) will help install Renesas CiC++
Zompiler Package for R Family ¥, 1,00 Release 00 on your
camputer, To continue, click Mext,

Cancel

Figure 3.9  Starting to Install the Evaluation-Version C Compiler

(2) The dialog box shown in Figure 3.10 appears. Select [Standard Install (Recommended)].

High-performance Embedded Workshop Install Manager

:{EN ESNAS I Standard Install (Recnmmended)l

Everywhere you imagine.

Multi Install |

Multi installation Maintenance ‘

Active
Hllinlhpeﬂhmunm
Embedded
@ WMP‘ Detail

The Install Manager is the utility that guides you
Switch overl through steps as you install the integrated

development erwvironment High-performance
Hw Embedded Wotkshop. It permits you to install two or
1oh-pertormance o more instances of the High-performance Embedded
Workshr! sy puctermmance Warkshop in a single PC.
Q wortshop®
Non-active

Exit

High-performance Embedded Workshop Installation Manager

Figure 3.10

R20AN0022EJ0100 Rev.1.00 Page 11 of 66
Sep. 07, 2010 RENESAS



Introductory Guide for the RX610 Group

(3) Select the software products that you wish to install and click on the [Install] button.
At least [C/C++ Compiler Package for RX family] must be selected.
Installation of the auto-update utility is optional. Although there is no need to select the auto-update

utility if it has already been installed on the host computer, selecting it causes no problems since the
newer version of the auto-update utility will then be on the host computer.

> Choose software El
Please choose software to install
=
v BC/C++ Compiler Package for R family %.1.00 Release 00
v JAutoUpdate
Dietail
Flease choose from the list (it will installed one-by-one by this order)
Flease click [Install] after choosing software to install.
Exi

Figure 3.11  Selecting Software Products to be Installed
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(4) Installation of the C/C++ compiler package starts. Follow the procedure shown in Figure 3.12.

CIC++ compiler package for RX family ¥.1.00 Release 00 | C€IC++ compiler package for, RX family V.1.00 Release 00

Read the license
agreement and click
- on [Yes].

RENESAS

Everywhere you imagine.

RENESAS

‘welcome to the InstallShield Wizard for C/C++ compiler package for RX family
Everywhere you imagine.

To

e "Library" as defined
doc such as explanatory

n the computer system to which
n case of Network envionment
all mean the computer system ta
cuted

Click on [Next].

e e

| Goncel

CIC++ compiler package for RX family ¥.1.00 Release 00 J C/C++ compiler package for RX family ¥.1.00 Release 00

Region Selection Start Copy

bedded Warkshop

i
-F(E NESAS e enesasiHew_004]

Everywhere you imagine. R Toolchaing
[C:\Program Files\R snesastHew_004\T aols\Renesas]

Select [Europe, USA,
Africa or Middle East]
and click on [Next].

R Family Simulatar Debugger
[C:\Program Files\R enesasiHer_004%T aols\Renesas]

Click on [Install].

Cancel

<gackf| || mews» | Caneel

<gack f J| Tinstaiz ]

CIC++ compiler package for RX family ¥.1.00 Release 00

izard Complete

Make sure that the
installation is complete
and click on [Finish].

e T

Figure 3.12 Installing the C/C++ Compiler Package
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(5) The auto-update utility is also automatically installed when it has been selected in the [Choose software]
dialog box. Follow the instructions shown on the screen. Details on the installation process are omitted

here.

(6) The dialog box shown in Figure 3.13 appears when the installation of the compiler package has been
completed. Click on the [Exit] button to finish this process.

i High-performance Embedded Workshop Install Manager

RENESAS

Everywhere you imagine.

Multi installation
Active

High-performance
Embedded

Worhlnp‘
Switch over! t‘

Non-active

Installation has completed.

Figure 3.13

3.4 Installing the USB Driver

(1) Connect the E1 emulator and host computer via a USB interface cable. When the dialog box shown in
Figure 3.14 appears, follow the instructions on the screen to install the USB driver.
The pictures below are from a computer running Windows® XP. The display varies with the operating

system.

Installation Completed

Found NMew Hardware Wizard

Select [No, not

and click on [Next].

Welcome to the Found New
Hardware Wizard

“windows will search for current and updated software by

locking on your computer, on the hardware installation CD., or on

the Windaws Update Wweb site [with your permission]
Fiead our privacy policy

CanWindows connect to Windows Update to search for
software?

) Yes, this time only

() Yes. now and gvery lime | connect a devics
| &iMa. not this brne 1

this time]

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software far:

Rengsas E-Series USE Driver

(=) 1f your hardware came with an installation CD
“LE2 or floppy disk. insert it nowe.

‘what do you want the wizard to do?

ically (P mahded}
nstall from a list or gpecihc location

vanced)

Click Next to continue.

T tee ) [ comens |

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

> N Renesas E-Senes USE Diver )

N

Make sure that the USB driver has
been installed and click on [Finish].

Click Finish to close the wizard

Select [Install the software automatically
(Recommended)] and click on [Next].

Be sure to install the E1/E20 emulator
software before connecting the E1
emulator to the host computer.

Figure 3.14

Found New Hardware Wizard
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3.5 Checking That the Emulator Debugger and Compiler Have been Installed

Follow the procedure below to check that the emulator debugger and compiler have successfully been
installed.

(1) Select [Multiple Install Manager] from the start menu as shown in Figure 3.15.

High-perfarmance Embedded Workshop

ll‘j Flash Dewvelapment Toolkit 4.05

ll‘_ﬁ Ha C Compiler ¥.6.02 Release 01

llﬂ M16C-60,30,Tiny, 20,10,R8C-Tiny Series C Compiler ¥.5.44 Relea...
llﬂ M32C-90,80,M16C-80,70 Series  Compiler ¥.5.41 Release 01

[F) R32C-100 Series C Compiler ¥.1.01 Release 00

ﬁ_: Ropasasdiphepe Erebodolo
% Multiple Install Manager >

&y Renssas BUOUDOSE
g‘l Renesas Autolpdate Manual
E;I Renesas Tools HomePage

*r vy v v v v ¥

All Programs .1 f@ Renesas

Figure 3.15  Starting up the Multiple Install Manager

(2) When [Multiple Install Manager] is started up, the [Maintenance] dialog box appears (Figure 3.16). Read
the contents and check that all of the required products have been installed. If anything is missing,
re-install it.

- Mafntenance [
High-pesfmmance Embedded ‘Workshop iz already installed in this PC. H
Check compilers
Activs | DisplayNama {Diroctary) -
Active Highposfamnance Embrddad Warkshap (G-\Proqrarn Files\RenesasiHew 006)
High pesfemnanse Embeddnd Warkshop (G \Progrars Filas\Ronesss\How SHITOG) ..
High pedomnance Embeddad Warkshap Yeed 0 (CAPragram Files\Renesasibow 1es) e
CoProgram Files Renesasiew 006 e o packa
Display Namo-High pedormancs Embedded Workshop e -
ve owoy ToalChain
Tacrage - . . .
Toukhom Rx Toolchaing 1.0.0.0 Evaluation Yersion
R Toolchams  1.0.0.0 Evaluation Version R
Simultor Detugger Simulator Debugger
R Family Simutator Debagger 100 00
Emulalor Debugger i i
Gl A L Bx Family Sirulator Debugger  1.00.00
‘ou can refer to the detads when you chck line.When you click [Switch active snyironeent], switch over the active E mu I at ar D e h u g g er
High-perormance Embedded Workshop which you chose.\When you click [Lininstafl]; weingiall the High-periormance
Embodded Workshop which you chose e FAB00 E1/EZ0 Ermulator Debuy qoer 1.00.00
i
S 10 il Hirly Al Irstall Managor |.. Fad } \

\ Check emulator software

Figure 3.16  Checking the Products That Have been Installed
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3.6 Checking That the USB Driver Has been Installed

To check that the USB driver is working correctly, see the state of the ACT LED on the E1 emulator after
connecting the emulator and host computer via a USB interface cable. Table 3.1 shows the states of the
ACT LED and their meanings.

Table 3.1  ACT States and Meanings

ACT LED Communication between the Host Checkpoint
Computer and Emulator
llluminated The E1 emulator is usable. The USB driver has correctly been installed.
Blinking The E1 emulator is not usable yet Check whether the USB driver has correctly
because the USB driver has not been installed (by following the procedure
been recognized. below).
Not illuminated Communication has not been Check whether the USB interface cable is
established. correctly connected, the host computer and
emulator are supplied with power, and no items
are damaged.

Follow the procedures below to check whether the USB driver has successfully been installed.

(1) Open the properties window for [My Computer] ([System Properties] dialog box).

(2) Open the [Hardware] tabbed page and click on the [Add Hardware Wizard] button as shown in Figure
3.17.

System Restore Atomatic Updalgs Remote

General Computer Mame H?’!ﬂ“;“éﬁe,” Advanced

Add Hardware \wizard
% The Add Hardware “Wizard helps you install hardware.

< Add Hardware “Wizard )

The Device Manager listz all the hardware devices installed
an your computer. Use the Device Manager to change the
properties of any device.

Device Manager

[ Drrivver Signing ] [ Device kManager ]

Hardware Frofiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ OF. ] [ Cancel ]

Figure 3.17  [System Properties] Dialog Box
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(3) Check that [Renesas E-Series USB Driver] is shown under the [Renesas Emulator] category (Figure
3.18).

L Device Manager E @J El

Fle Action Yiew Help

m & 2 &

LZKF

g e + o Ports (COM & LPT)

# j Display adapters

+1- ;L DWDJCD-ROM drives
+1-2) Floppy disk cantrollers + p= =)
-3 Floppy disk drives

+ =) IDE ATA{ATAPI contrallers \.\> Renesas Emulator
+-i Keyboards Rt ! 5
2 M an tr g e « Renesas E-Series LIS Driver
#- & Monitors

SOund, onkrollers

System devices
niversal Serial Bus controllers

-5 Ports (COM & LPT)
+ ## Processors
=<» Renesas Emulator
<> Renesas E-Series USE Driver
+- @, Sound, viden and game controllsrs

- i System devices
6 Universsl SerialBus controllers 1 e

b @

Check that the USB driver has been installed.

Figure 3.18 Device Manager

Some drivers under the [Renesas Emulator] category may have a [!] or [?] mark attached to the icon. These
drivers may not have been successfully installed, so delete and then re-install them by following the

procedure given in section 3.1, Before Installation.

- E%P Rereszaz Emulatar
&y 1USE Device

Figure 3.19  Display Indicating Failed Instllation of a USB Driver

If you cannot find any driver under the [Renesas Emulator] category, check that the emulator software has
been installed and repeat the procedure given in section 3.4, Installing the USB Driver.

If you have found [Renesas E-Series USB Driver] under the [Renesas Emulator] category but the ACT LED
is blinking (i.e. the E1 emulator is not usable), delete [Renesas E-Series USB Driver] and then re-install it.
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4. Let's Try Using the E1 Emulator

This section describes the basic usage of the E1 emulator with regard to the tutorial program installed in the
host computer during installation of the E1 emulator software.

4.1 Emulator Operating Procedure

This section describes the emulator operations (High-performance Embedded Workshop activation, tutorial
program downloading, and program execution) and usage of the main debugging functions of the E1
emulator.

Table 4.1 shows the operating procedures (this assumes that the necessary installation is completed).

Table 4.1 Tutorial Program Execution Procedure

Step Operation Reference Section in This Guide

1 Connect the E1 emulator to the host 4.2 Connecting the Emulator
computer through the USB interface
cable

2 Connect the user system

3 Activate the High-performance 4.3 Activating the High-performance Embedded
Embedded Workshop Workshop and Loading the Tutorial

4 Open the workspace

5 Set up the E1 emulator during booting | 4.4 Setting up the E1 Emulator
up

6 Configuration property

7 Open a source file 4.5 Opening a Source File

8 Build (compile and link) 4.6 Building a Program (Compiling and Linking)

9 Download a program 4.7 Downloading a Program

10 | Resetthe CPU 4.8 Resetting the CPU

11 | Start and stop the program 4.9 Starting and Stopping Program Execution

12 Break functions 4.10 Break Functions

13 | Refer to or modify C-language 4.11 Referring to or Modifying C-Language Variables
variables

14 | Refer to or modify data through the 4.12 Referring to or Modifying Data through the [Memory]
memory window Window

15 | Refer to or modify registers 4.13 Referring to or Modifying Register Values through

the [Register] Window
16 | Refer to or modify I/O registers 4.14 Referring to or Modifying 1/0O Register Values
through the [I/O] Window

17 | Analyze the performance 4.15 Analyzing Performance

18 | Trace function 4.16 Trace Function

19 | Terminate debugging 4.17 Terminating Debugging

20 | Operate the user board as a 4.18 Operating the User Board as a Stand-Alone Unit
stand-alone unit
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4.2 Connecting the Emulator
Figure 4.1 shows the configuration of the E1 emulator system.

o USB interface cable User—systfam mterface cable
(with 14 pins)

f,.—jgf_ﬁ}l_mj-ﬁ E1 emulator g

Host computer User system (CPU board)

Figure 4.1 System Configuration with the Emulator
Connect the E1 emulator system through the following steps.

(1) Connect the E1 emulator to the host computer through the USB interface cable.
(2) Connect the E1 emulator to the user system (CPU board) through the user-system interface cable.

Note: When using a separate power supply for the user system, be sure to check that the power is not
supplied before connecting the E1 emulator.

4.3 Activating the High-performance Embedded Workshop and Loading the Tutorial

Activate the High-performance Embedded Workshop and open the tutorial workspace through the following
steps.

(1) From [All Programs] in the [Start] menu, select [Renesas -> High-performance Embedded Workshop ->
High-performance Embedded Workshop] as shown in Figure 4.2 to activate the High-performance
Embedded Workshop.

ﬁ Renesas f@s High-performance Embec

Call Walker

HE € Compiler ¥.5.02 Release 01

M16C-60,30, Tiny, 20,10,REC-Tiny Series C Cormpiler 4.5.44 Relea... o

M32:2-90,80,M16C-50,70 Series © Compiler ¥.5.41 Release 01 vl [E] High-performance Embedded Workshop Read Me
l@ R32C-100 Seties © Compiler ¥.1.01 Release 00 v B Manual Mavigator

@ Renesas High-performance Embedded Workshop 3 @ Mapvigw

% Multiple Install Manager |'_§Q R Family Simulator Debugger Help

% Renesas AutoUpdate woy E1E20 Self Check Program

2:[ Renesas Autolpdate Manual

é:l Renesas Tools HomePage

All Programs » .

Figure 4.2 Activating the High-performance Embedded Workshop
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(2) The [Welcome!] dialog box will appear on the High-performance Embedded Workshop screen as shown
in Figure 4.3. Select the [Browse to another project workspace] radio button and click on the [OK] button.

(3) The [Open Workspace] dialog box shown in Figure 4.3 will appear.
Specify "Tutorial.hws" and click on the [Select] button.
When the software of this product has been successfully installed, workspace "Tutorial.hws" is stored in
the folder shown below.

<Drive where the OS is installed>:
\WorkSpace\Tutorial\E1E20\RX600\Tutorial_LittleEndian

Open Workspace

Loak in: | £ Tutarial_LitieEndian ~| &« & ot EB-

1" Brown 33 ancfer peoiect wakipace

File name: |Tutorial.hws

BN ] ,
._I__J Files of type: |HEW Whorkspaces [" hws] j
fooraa (il o m@ ¢

e
BRI I T L A T
Faady — B 2

Figure 4.3 Selecting a Workspace in the [Welcome!] Dialog Box

If the version of the High-performance Embedded Workshop used for creating the installed tutorial
workspace is older than what is currently used in your computer, the dialog box shown in Figure 4.4 will
appear.

In this case, to update the workspace version to the current High-performance Embedded Workshop version,
click on the [OK] button.

High-performance Embedded Workshop

The Workspace vou are about to open was created with an earlier version of HEW. The data Files For the workspace,

! ! projects and sessions will be updated. COnce updated this workspace cannot be opened by an older version of HEMW,
Backup versions of vour old files will be created in the warkspace and project directories with the prefix
‘old_version_xax'. Do vou wish to continue 7

Cancel

Figure 4.4 Dialog Box Shown for Old-Version Workspace
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4.4 Setting up the E1 Emulator during Booting up
(1) The [Initial Settings] dialog box shown in Figure 4.5 will appear. Make the necessary settings as shown

in the figure and click on the [OK] button.

When the [Initial Settings] dialog box does not appear, switch the session and click on the [Connect]

button as shown in Figure 4.6.

Initial Settings (X
Communicatiof ]
4 | —
MCL group: |F|><B1 0 Group j
| Deyice:  [R5F56108 ~|)

Mode
* [Debugging mode
-

" \Writing the on-chip flash memory mode
-

Power supply
v Power target from the emulator, Mk 200mai ~-
3 '

Cammunication

Emulat
oo [E1: aMo00035

j Refresh \

I Do not show this dialog box again.

Select the MCU actually mounted on the user
system. In the sample user system used in this
guide, select as follows:

MCU group: RX610 Group

Device: R5F56107

When using the E1 emulator for debugging,
select [Debugging mode]; when using the E1
emulator as a simple flash-memory programmer,
select [Writing the on-chip flash memory mode].
In this example, select [Debugging mode].

To supply power from the emulator to the user
system, select the power supply.

Only 3.3 V can be selected for the RX610 group.
In this example, select the power supply as
shown, to supply 3.3-V power to the user system.

The serial number of the current emulator is
displayed.

If no serial number is displayed, click on the
[Refresh] button. If the serial number is still not
displayed, check the connection of the USB
interface cable and the settings of the USB driver.

Specify the clock for the JTAG interface between
the MCU and the E1 emulator. In most cases, the
default setting (16.5 MHz) should be used.

N\
0K | Cancel |
-
Initial Settings X
JTAG
= N
JTAG Clock: ST | . T~
ak | Cancel

Figure 4.5 Initial Settings
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Debug | ||SessionPXE00_E1_E20_ |

DefaultS ezsion
SeszionBxE00 E1 E20 58

When SessionRX600_R1 E20 SYSTEM is not displayed,
select SessionRX600_R1 _E20_SYSTEM.

£ Tutorial - High-performance Embedded Workj

«l# File Edit Wew Project Build Debug Setup Tool

O L =

When the initial setting dialog box is not displayed even if
SessionRX600_R1 E20 SYSTEM is selected, click on
the [Connect] button.

Figure 4.6 Session Switching and [Connect] Button

While the connection processing is in progress, the [Connecting] dialog box shown in Figure 4.7 is
displayed.

E1  Rewl2 ~
FPGA Infa. B
FPGA Status  CONFIGURED
FPGA Version 08
Communication FPGA Version 03
UserWCC 329
Taiget Board COMWNECTED
Setting of debugging information.
Setting of JTAG clock.
Connecting ta MCL

1=

¥ Cloze the dialog box when the connection is completed

=

Figure 4.7 Dialog Box Shown during Emulator Connection

R20AN0022EJ0100 Rev.1.00 Page 22 of 66
Sep. 07, 2010 RENESAS




Introductory Guide for the RX610 Group

(2) The [Configuration Properties] dialog box shown in Figure 4.8 will appear.
Check that the options in the [MCU] and [System] tabs are set as shown in Figure 4.8 and click on the

[OK] button.

Configuration Properties E|

Internalflashmemarny overnwrite ]
l

External flazh memaony ]

Mode:

Select the MCU operating mode used for the
target program to be debugged.

In this example, select the single-chip mode.
Endian:

The endian specified in the user system is
automatically displayed.

Input clock:

Specify the frequency of the clock signal
connected to the XTAL pin of the MCU.

In the RX610 CPU board used for this example, a
12.5-MHz clock signal is connected.

System /
Operating mode /’
Mode: Single-chip mads
Endian: | J
Input clock [EXTAL) |12.5000 MHz
External memory areasz
frea | Endian | LIS width
< > /
|
‘Work BAM start address (0400 o
i 3000
bytes uzed]:

o]

Cancel |

[ Do not show this dialog box again.

Specify the work RAM area to be used for the
emulator.

In most cases, the default setting should be used.
However, when using the default area as the
DMA or DTC transfer source or destination,
specify another area.

In this example, use the default setting.

Configuration Properties

Intemalflazh meman avenwrite ]

External flazh memary ]

System

X

Switching function

Debug function

[™ Debugaing the program re-wiiting the internal flash,

The E1 emulator does not support the realtime
RAM monitoring function, and the radio button for
the function cannot be selected.

Select this function when debugging a program
that erases or overwrites the on-chip flash
memory contents.

The tutorial program does not overwrite the
on-chip flash memory contents; do not select this
function in this example.

o]

Cancel |

[ Do not show this dialog box again.

The other options should be left as the default
settings. For details of the other options, refer to
the E1/E20 Emulator User's Manual.

Figure 4.8 [Configuration Properties] Dialog Box

(3) The [Connecting] dialog box will appear.
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(4) When the emulator has been connected successfully, "Connected" will be displayed in the output
window and the debugging-related buttons in the upper toolbar will become active as shown in Figure

4.9.

(& Tuterial - High-performance Embedded Workshep
Fle Ed View Project Dukd Debug Setp Took Tet Window Help

= £ B % |[Oob =] [Sessonowon 1 £20, x] | 2
FE DB TN e iMEMDPRE .

Debugging-related buttons become active.

[ = W

< nnnnnnn "Connected" is displayed

T[T hvebug f FrdriFles | ), Frdinfies s ) Bars J, e f, Verson Corbral [
e
Finadky EI? O[] Dok desbizo - M

Figure 4.9 Confirming Emulator Connection

4.5 Opening a Source File

To open a source fie, double-click on the source file name in the workspace window. For example, to open
Tutorial.c, double-click on the file name as shown in Figure 4.10.

The window for displaying the source code will open; it is called the editor window because the source code
can be modified in this window.

€53 Tutorial - High-performance Embedded Workshop - [ Tutorial.c]
< Flle Edit Wiew Project Build Debug Setup Tools Test Window Help

Desu@ &8 ee 8 @ ~l g R &
[ow|enez®M et E|FAEBPED L
==l
=3 Tutorial -] ||
=-[F Tutorial :
-3 C source file Line 0. 5. Source
1 /1:1:1€1€‘ﬂ"ﬂ"ﬂ"ﬂ"k****‘k‘k‘k‘k****‘k‘k‘k‘k***?
2 S
3 /% FILE rTutorial.e
4 /% TDLTE :Fri, Lpr 17,
5 J%  DEICRIPTICON :Main Program
& i%  CPU TYPE tother
Double-click on the name of the
: \ file to be opened =Ry
- o[ Tutorialabs - source tle p :
Ea Dependencies 1D ll."ﬁﬁﬁﬁﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁﬁﬁﬁﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁﬁﬁﬁﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁﬁﬁﬁ?

1z

staclksct.h v 13
| | _,,lJ \‘ |
N Ee l Er. J 7 J I lz Tutorial.c Il

shrk.h _i\l 11

Figure 4.10 Opening a Source File
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4.6 Building a Program (Compiling and Linking)
To build a program, click on the [Build] button on the toolbar.

When the build process has been completed, the build results are displayed in the output window. In this
tutorial program, some warning messages will appear but ignore them.

Note: When the build process is done for the first time, the standard library is also compiled and the
process takes some time. In the second or later time, compiling the standard library is not necessary
and the processing time will be reduced unless any option is modified.

&3 Tutorial - High-performance Embedded Workshop - [Tuterial.c] |t
& File Edit “iew Project Build Debug Setup Tools Test ‘window Help - B X

MR - ] | -y [Debug = |[5essionFixen0_E1_E20__+]
e I0 B8 2 Hom EilEINE = I q 9
=F Click on the [Build] button.
=3 Tutorial = E &
=-[& Tutorial :
= £3 C source fle line | 05 Souce
1 R R B R R T T LT T T T T —
2 I o =
3 /* FILE :Tutorial.c =
4 /T DATE :Fri, kpr 17, fons =/ =
5 /% DESCRIPTION :Main Frogram */
3 /% CPU TYPE rOther w/
7 i+ wy
8 /* This file is generated byfRenesas Froject Generator [Ver.4.13). =/
[ Tutorial abs - € 9 i wf
=23 Dependencies 10 P L L L L L I L L LTy
shik.h - 11
sorth 1z
stackscth o 13 f
A | o / g
N e [ET [ 0 Tutoriale /

x|
£ @ = /

Nothing to do - skipping
Phase RX C/C++ Compiler finished

Phase OptLinker starting
Nothing to do - skipping
Fhase OptLinker finished

Build Finished
0 Errors, 0 WUarnings

Marmal - - 00:00:00.000,000 A

Ready Z| EZ FE| FF| [Defaulz desktop Read-write 179 f N UM

The compilation results will be displayed in
the [Build] tab of the output window.

bug Find in Files 1 Find in Files 2 Macro p Test Wersion Control

Figure 4.11 Build Execution and Results

The workspace for the tutorial program is set up so that the program is automatically downloaded after the
build process. When the dialog box shown in Figure 4.12 appears, click on the [Yes] button to start
downloading the program.

Confirmation Request

\ij) OF to download module: C:\wiark Space’Tutorial\E 1E208FXE004T utarial_LittleE ndian’ T utarial\Debugh T utarial. abs

[ Don't azk this question again

Mo Yesto al Mo ta all Cancel |

Figure 4.12 Confirmation of Downloading
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4.7 Downloading a Program
In addition to using the automatic downloading function after a build process, a program can be downloaded

through the following procedure.
(1) Double-click on the load module file name ("Tutorial.abs" in this example) displayed under [Download
module] in the workspace window as shown in Figure 4.13.

=]

SR Tutori|

= @ Tutorial

-9 T source file
dbzct.c
intprg.c
resetprg.c
shrk.c
zork.c
Tutorial.c
vecthl.c

% S Tutarisl abs - 000 [}
= P Double-click on the file name.

shik.h
zorth
stackscth
typedefine.h
vecth

1| | b

_@P.I@T.. a. M. |

Figure 4.13 Downloading a Program

(2) When loading is completed, a down arrow is added on the file icon as shown in Figure 4.14.

| wnlna::l gL

Tutonal abs

Figure 4.14 Program Downloading Completed

4.8 Resetting the CPU

To reset the CPU, select [Reset CPU] from the [Debug] menu or click on the [Reset CPU] button on the
toolbar.

This will reset the registers to the initial values and set the program counter to the reset vector address

Build Debug Setup Tools Test Window Help

{3 Eﬁl ﬂﬁl
wettm (DuonEnee
x|
=3
/| mla
| Line 0.] 5./ Source

| 1 fﬂ‘ﬂ‘ﬁ1??ﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ?
bl

Figure 4.15 [Reset CPU] Button

I
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4.9 Starting and Stopping Program Execution
Click on the [Go] button shown in Figure 4.16 to start program execution.

The [Reset Go] button is also available to start program execution after resetting the CPU.

[Go] button [Reset Go] button

u f _5_5 _Ef AT Lo e
_
2 &

Line Source &d... | 0. 5. Source

63 //#endif

64

65 #pracma Section ResetPRG

11

&7 #pragma entry PowerON Reset PC

151

69 |FFFF3000 o rroicd PowerON_Reset PC(void)

70 {

71 |FFFFEOO0E set_inth(_ sectop ("C{VECT™)):

72 |FFFF8017 set_fpsw(FPSU_init);

73

74 |FFFFS01E _INITSCT() :

75

-1 /f  _INIT IOLIE(): Jf Use BIM I/

77

78 /f  errno=0; // Bemove the

79 /¢ srand(( TINTI1): /£ Remove

N i 1nnr=NILL . |.-".-" Remnve the
4

<0F Tutorialc - <% resetprg.c

Figure 4.16 [Go] Buttons
The [Halt] button shown in Figure 4.17 is active during program execution.

Click on this button to stop program execution.

m T

Figure 4.17 [Halt] Button

Figure 4.18 shows the editor window after program execution stops.

The line highlighted in yellow corresponds to the program counter address when execution stops.
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Bais

Line Sourcedd.. | 0. 5. Source |
EE] i Z‘

29 long t;

30 int i, i, k, gap:;

32 |FFFFS5EC gap = 5:

33 |FFFF85F1 while{ gap » 0 )

34 |FFFFG5FE for{ k=0; k<gap; k++){

35 |FFFFS60C for( i=k+gap; i<10; i=i+gap )4
36 |FFFFE620 53 for (j=i-gap: j»=k: j=j-gap)!{
37 |FFFF8633 g_IntBuf = j:

38 |FFFF8640 if (alil=ali+gap] ) {

39 |FFFF865F t = al[il:

40 |FFFFS66C ali] = ali+yapl:
41 |FFFFB687 a[j+gap] = t:

42 H

43 else

44 break;

45 i d
4 »
<0 Tutorial.c - ] < resetprgc ol zart.c

Figure 4.18 Editor Window after Program Execution Stops

4.10 Break Functions
The E1 emulator provides two types of break function: software break function and on-chip break function.

Table 4.2 shows the characteristics of the software break and on-chip break functions. Please refer to the
table to choose break functions suitable for each debugging purpose.

Table 4.2 Break Function Specifications

Specifiable Flash Memory | Availability During Program
Break Function Points Break Condition Overwriting Execution
Software break
256 points | Specified address | Overwritten Specifiable
(only in the on-chip RAM
area)
On-chip break
Pre-PC break 8 points Specified address | None Specifiable
Event break Specified address | None Specifiable
(execution address)
Event break 4 points Data access None Specifiable
(data access)
Trace full break - Trace buffer None Not specifiable
becomes full

Software break can be specified at many points, but this function is implemented by modifying the contents
of the specified addresses to dedicated break instructions; extra time is needed to modify the contents
during program execution after breakpoints are specified. Accordingly, the on-chip break function is
recommended in most cases and the software break function should be used only for the addresses where
breakpoints will not be deleted and reset repeatedly.

This section describes the procedure for specifying the on-chip break function, which does not require
flash-memory overwriting.
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(1) Set a breakpoint.

Double-click on the on-chip break column shown in Figure 4.19 and a blue-filled circle will appear.
A breakpoint can be specified only for a line where an address is shown in the [Source Address] column.

o e

Line Source Ad...§ 0.

5. Source

3g
39
40
41
4z
43
443
45
45
47
45
49
a0
51
22
53
54
35
56
57
1=
|

FFFFE786

FFFFE732
FFFFE795

FFFF&79E
FFFF&7AT
FFFFS7EQD
FFFFE7E7

FFFFS'?BFIp

Double-click.
‘FFFFS?DE | |

i

G

moid tutorial (woid)

long a[l1l0]:

S

——— [On-Chip Break] column

Sample far *p sam;

int i:
struct
p sam= malloc| [Struct 3Jample)):
init (p_sam);

for{ i=0; 1i<10;
j = randi):
ifi{y < 014

3= -3

i++ 14

H

a[i]l = 13
H
sort (a):
change (&) ;

ol Tutonale  |«0  resetprig.c I_;' zork.c I

Figure 4.19 Setting a Breakpoint
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(2) Click the [Reset Go] button as shown in Figure 4.20 to start program execution.
Program execution will stop at the breakpoint specified in the previous step.
The line corresponding to the program counter address where execution stops is highlighted in yellow as
shown in Figure 4.20 and ":Before break" is displayed in the output window, which indicates that
execution has stopped due to a break.

O 08 z W omh HEEE)E B PO L
= .
S Tuol E&ﬂ = Click the Reset Go button.
=[5 Tutorial -
5 3 C source fle Line Source Ad... | 0. 1 Source
] dhsct.c 3g
2] intprg.c 38 |FFFF&786 woid tutorial (void)
9 resetprg.c 40 {
9 shik.c 41 long all0];
4] sortc 42 long 3
] Tutarial.c 43 int i:
El vectthl o 44 struct Sawple far *p_ sam;
-3 Download modules 45
Tuarial abes - 000 46 |FFFF373% p_sam= malloc| [atruct Sample)):
-4 Dependencies 47 |FFFF3755 init (p_samw) ;
] sbikh 48
% zort.h 439 |FFFFS79E for( i=0; i<10; i++ )4
% stacksct h 50 |FFFF37LY j = rand():
% typedefing.h 51 |FFFF&7E0 if(3 « M
S vecth 5z |FFFF&E7E 3= —3;
S5 —¢ 1
[54 FFFFS7EF | @ o ali] = i: ]
o u] ¥
56 |FFFFS7DS Fort (a);
57 |FFFF87DE change (&) !
55
1 | 3 d =
e (BT 92 M. “Tuto
S &= | .
2 :Before break
I:Before hreak I

Figure 4.20 Execution Stopped at a Breakpoint

(3) To clear a breakpoint setting, double-click on the blue-filled circle as shown in Figure 4.21.

[z & &
Line Source Ad.. | 0. 5. Souce
38
39 |FFFFE756 rroid tutorial (void)
40 {
41 long a[10]:
4z long j:
43 int i;
44 struct Sample far *p_sam:
45
45 |FFFF8789 p_sam= malloc| (struct Sample));
47 |FFFF3795 init (p_sam);
45
49 |FFFF379E for( i=0; i<10; i++ )1 {
50 |FFFF37L7 1
2% rrrrovse | Double-click to clear.
52 |FFFFB7E7 3= -3
53 Rk j
54 |FFFFETEY o8 ali]l = 3:
55 *das }
56 |FFFF87D8 sort (a) :
57 |FFFFS7DE change (a) 7
58
<
2% Tutorialc |/ resetprg.c ]1 sark.c J

Figure 4.21 Clearing a Breakpoint Setting
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4.11 Referring to or Modifying C-Language Variables
The emulator provides the following functions for referring to or modifying C-language variables.

1 [Watch] window for referring to or modifying variables
The values of any variables used in a program can be referred to or modified through this function.
This function is available while program execution is in progress as well as when execution is
stopped.

2 [Local] window for referring to or modifying variables
The local variables used in the function pointed to by the current PC value are automatically displayed
and can be modified.

3 Tooltip watch function for referring to variables
The value of a variable in the source file displayed in a window can be easily checked by simply
placing the cursor on the displayed variable name.

411.1 Using the [Watch] Window to Refer to or Modify Variables
The E1 emulator provides the [Watch] window, through which the values of any variables used in a program
can be monitored.

This section describes how to use the watch function to check the changes in the value of global variable
"int-type g_IntBuf" used in sample program sort.c

Note: When a local variable is specified to be watched, its value can be referred to only while the current
PC address is within the function that has declared the local variable.

(1) Use the [Watch] window to refer to variables.
Select [View -> Symbol -> Watch] as shown in Figure 4.22 to open the [Watch] window.

dect Build Debug Setup Tools Test Window Help

Ditferences
{ o ap.

Command Line Chrl+L

Sl
ﬂ = L

Name Value ‘ Address Type 3cope

i
[ e TCL Toolkit Chrl+Shift+K

[ status Bar

4 »
Watchl } watch2 j Watch3 A Wakche

CrlShift+a
Code
Petrformance 3 m Locals Chrl+shift-+in

RTOS 3

Figure 4.22 [Watch] Window
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(2) Select g_IntBuf and then drag and drop it into the [Watch] window. Check that g_IntBuf is added to the

[Watch] window as shown i

intprg.c
resetprg. o
shrk.c

Tutarial.c
vecttbl.c

-2 Download modu

[} Feorigtats 7T

n Figure 4.23.
15 |FFFFS5CE p_sam->s5 = O;
16 |FFFFa5CC p_sam->s6 = O;
17 |FFFFasD2 p_sam->s7 = O;
18 |FFFF35Da p_sam->s8 = O;
19 |FFFFS5DE p_sam->s8 = O;
20 ¥
21|

""" e 27 N —

[ S — I —

o TR, ~
char o _CharBuf;
A -

sort [ long *g.ir'..
i
long-"‘::
i€ i, 3, k. gap:

iy sort.

|1 resetprg.c

<l intprg.c ]

ec:tt_bl'.'E: af Tutoriale
— y i
YR o (E X £ 20 R / x
i ' . Drop here 1
Name | VallE | Address | Lype w | Scope Connected
B g_TntBaf H'0O0000000 { 00001404 } {int) [Current Scop=] | || ||[f18sh memo
= Flash memo
Reset CPU

:User hrea
:Before br

Figure 4.23 Watch Setting

(3) As shown in Figure 4.24, set an on-chip breakpoint at line 37 in sort.c, where "g_IntBuf = j;" is written.
For details of the breakpoint setting procedure, refer to section 4.10, Break Functions.

Bio

Line Source Ad... | 0. 5.

Source

27 |FFFFSSE?

32 |FFFFEEEC
33 |FFFFE5F1
34 |FFFFESFE
35 |FFFFE60C
36 |FFFFE62Q/ 3
37 FFFFBESK .)
35 |FFFFae4

39 |FFFFSESF
40 |FFFFREEC
41 |FFFFREET

4

i

=sort [ long *a)
i
long t:
int i, i, k, gap;

gap = 5:
while( gap > 0 ){
for | k=0; k<gap; k++){
for| i=k+gap; i<10; i=i+gap )1
for (j=i-gap; Jj>=k; J=i-gap){
g_IntBuf = 3;
if(alil »ali+ogap] ) {
t = alil:
a3l = al[j+gap]:
alj+gap] = t:
¥
else
break:

< Tutoiale |« resetproc < z0it.c

Figure 4.24 Setting a Breakpoint

(4) After the above settings are completed, click on the [Reset Go] button to start program execution.
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(5) At the first break, the program will stop before the specified line is executed and g_IntBuf will hold 0,
which is the initial value.

RE CHEL S g X o @R
Nare I Value | Address Type
R g IntBuf H'00DDODODD { 00001404 3 [int)
14 »
Watchl 4 Watchz j ‘watch3 f Watchd [

Figure 4.25 g_IntBuf Value after the First Break

(6) Click on the [Go] button instead of the [Reset Go] button to start program execution again; execution will
break at the same point. After the break, check the change of the g_IntBuf value through the [Watch]
window. Repeat these steps and check that the g_IntBuf value is incremented from the initial value: 0 ->
1>2->3->..,

R HER S oMy X S SR

Natoe | Value | Address | Type

=] g_IntBufl H'EIEIDDDDDI' { 00001404 1} [int})

Check the changes of the value.

Watchl j Watch2  ‘Wakchd ), wWatchd [

Figure 4.26 g_IntBuf Value after Several Breaks

R20AN0022EJ0100 Rev.1.00 Page 33 of 66
Sep. 07, 2010 RENESAS




Introductory Guide for the RX610 Group

(7) The [Watch] window has four tabs and four combinations of variables can be monitored by switching the
tabs.

R B S X (D R

Nare | Value | Address Type
R g IntBuf H'00000003 { 00001404 } [int)

A different combination of
variables can be

Watch1 j|Wwatchz J, Watcha ), Watchd [ specified in each tab. m

R R = L

Nare | Value | Address Type

R g charBuf H'O0 '.' { ooooiooo ) [char)
R gap H'00000005 { 0000160 } [int)

4] ’

[+ Tt watchi| f watchz j Jwatch3 j, watchs /

Figure 4.27 Switching Tabs in [Watch] Window

(8) Variable values can be modified in two ways as shown in Figure 4.28. One way is through in-place
editing by single-clicking on the variable value. Another is through the dialog box opened by
double-clicking on the variable.

Edit by single-clicking
goooio0oo

00001eD0

Edit Value

Edit through the dialog

5 box opened by Expression:
double-clicking Waa |
— e - e Current W alue:
ar.
Mew Walue: Cancel
Figure 4.28 Modifying Values
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(9) The changes of a value during program execution can be monitored also by enabling the automatic
updating function for the [Watch] window.
To try the automatic updating function, clear all breakpoints that have been specified.
After that, select a variable in the [Watch] window and then enable the automatic updating function by
clicking on the [Auto Update] button as shown in Figure 4.29. For the variable for which the automatic
updating function has been enabled, the R mark color changes from white to black.

I-|.ﬁ.ut|:| Update Value ad @
= 1

R g IntBuf H'000DDOOO

!

IrR OB IMX S #LE

Name | Values | Ad
(R)g_intBuf H'00D0DODOD {1

T
Select a variable.

Figure 4.29 Enabling Automatic Updating for the Target Watch Item

(10)After enabling the automatic updating function, execute the program.
The changes of the g_IntBuf variable can be monitored.

. - 2.
meEd oy X | B g

Nane | Value | Address | Type

R g IntBuf IH'DDDDDDDB l { 00001404 } [int)

Check the changes of the value.

watchl j Watchz } watch3  watché [

Figure 4.30 [Watch] Window with Automatic Updating Function Enabled

(11)The changes of values can also be recorded.
Recording of the automatically updated values can be started only while program execution is stopped.

Stop program execution and then click on the record starting icon shown in Figure 4.31; recording of the
automatically updated values will start.

drr oS x| 8 (@) ®

Hame | Yalue Start .
recording

R g IntBuf H'00000000 T

Figure 4.31 Starting Recording of Automatically Updated Values
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(12)When recording is started, the [Record Settings] dialog box shown in Figure 4.32 will appear.
Select the [Watch] window sheet that you want to record and enter a file name with which the record is to

be saved.
Record Settings E| E|

Recording Sheet:
el LCancel
File name:

|test_save ﬂ m
[ Append

[ Timestamp

Figure 4.32 [Record Settings] Dialog Box

(13)After starting recording, execute the program.
After checking that the value is automatically updated, click on the [Stop Recording] button with the
desired timing; a text file with the file name specified in the [Record Settings] dialog box will be created in
the specified folder.

Figure 4.33 shows an example of the created file.

File Edit Wew Insert Format Help

e & #

lp_IntBut
Hex

00000007
00000002
00000006
00000007
alalalalululaly)
00000001
00000008
00000000
00000006
00000004
0000000S
00000008

Figure 4.33 Result of Automatic Updated Value Recording

(14)To stop recording automatically updated values, click on the [Stop Recording] button.

ArR A X S tfia

Name | Walue Stop di
R g IntBuf H'00000000 recorcing

Figure 4.34 Stopping Recording of Automatically Updated Values
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4.11.2 Using the [Local] Window to Refer to or Modify Variables
Use the [Local] window to refer to local variables.

Unlike the [Watch] window, the [Local] window automatically displays the local variables used in the function
that is pointed to by the PC value when program execution is stopped and allows the values to be modified.

The local variables are stored in a stack and cannot be referred to during program execution.

(1) Select [View -> Symbol -> Locals] as shown in Figure 4.35 to open the [Local] window.

@roject Build Debug Setup Tools Test Window Help
i Ditferences _T = =1 [ ?} '{_}l

[T
+il

_ Map. ..
i
i Command Line ChrlL
q Ad.. | 0. 5. Source
~gzo TCL Toolkit ChrlShift+k S ewtern voic
S/ #ifdef  op
Y
// #endif
0 status Bar Al ﬂ

#pragmwa sSect:
& Disassembly Ctr+D Name Value Type

#pragmwa entr:

ooo orvoid PowerON
{
Symbol 4| Labels Chrl+5Shift+4

1 Code P watch Chrl4+
| Performance @ Locals Chrl-+Shif b+
1

| RrrOS

Figure 4.35 Opening the [Local] Window

(2) Execute the program and stop it with the desired timing.
The [Local] window will automatically display the variables used in the function that is pointed to by the
PC value when execution is stopped as shown in Figure 4.36.

= &l
Line Source Ad... | 0. 5. Source |
27 |FFFFS5E7 sort(long *a) Z‘
z8 {
z9 long t;
30 int i, i, k, gap:
31
32 |FFFFE5EC gap = S:
33 |FFFFE5F1 while| gap \ O )¢
34 |FFFFS5FB for [ k=0\ k<gap; I++]{
35 |FFFFE60C o for [ \=k+gap: i<10; i=i+gap )<
36 |FFFFS620 foN(j=i-gap:; J»=k:; J1=j-gap){
37 |FFFF2633 g IntBuf = j
38 FFFFBSQD E L= Lo leoroan] o
30 |FFFFEE5SF
40 |FFFFEE6C
31 |FFFFE6E7T Hane Value Type |
4z ) *am Ox000016de { O.. [ Long* )
‘|“’* ’ £ H'00000030 { O... (long)
i H'ff££894f { O... (int)
< Tutoriale |« resetproc o0 solk.c 5 H'00000030 { O.. {int)
k H'OOOOOOOO § O.. [int)
gap H'0OOOOOODOS § O.. [int)
Figure 4.36 Referring to the [Local] Window
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4.11.3

Using the Tooltip Watch Function to Refer to Variables

The tooltip watch function (watch by mouse-pointing) is available either during program execution or while

execution is stopped.

Place the mouse cursor on the variable that you want to check, and the value of the variable will be
displayed as shown in Figure 4.37.

Move the mouse
cursor here.

Ekl=

Line | SowceAd. 0J 5. Souce |
27 |FFFF85E7 sort (long *a) —
- { .
= oma s Place the mouse cursor on variable

int i, 3, s ogap; .
31 g_IntBuf and a pop-up will appear.
32 |FFFFasEC gap = G5 =
33 |FFFF85F1 vhilel gap > 0 ){
34 |FFFFasre for( k=0; k<gap: k++){
35 |FFFF860C for( isk+gap: 1<10; i=i+gap ){
36 |FFFF862 forfi=i-gan: =k S=9-gapnl
37 |FFFFaeadl | @ o o IntBuf = j;
36 |FFFFE64N i ta[{int} D:00000008 0000714041
39 |FFFFE65H T
40 |FFEEBEEL ali]l = alj+gapl;
::I'LHFF'FFEEE'? aljtgap] = t;
\g,z\ ¥

4 AT

|

=AY 1 T [= 1 =0 1 L LS 1 LI (=8 = a1
F{i=i-gap: i»=k; j=j-zap)i
g_IntBuf = j:

42 [[{int} 0x00000008 {00007 4041

Figure 4.37 Tooltip Watch
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4.12 Referring to or Modifying Data through the [Memory] Window

The watch function allows reference to the variables that have been declared, but use the [Memory] window
to refer to or modify data in a desired address area.

(1) Select [View -> CPU -> Memory] as shown in Figure 4.38 to open the [Memory] window.

Hroject Build Debug Setup Tools Test ‘Window Help

Differences - “l
g [ vac... FELEHEEG®T
Command Line Chrl+L
i
- o TCL Toolki Crl+Shift+k

Ad.. | 0. 5. Source
i

long t;
] status Bar Alk+a int i, °
S HE gap = 5;

Registers Chrl+R

Event Memary. .. Chrl+1

Symbal Y 1o Ctrl+1
Cade » | g status Chrl+U
Performance 4

RTOS 4 @lgebugConsole

Figure 4.38 Opening the [Memory] Window

(2) The [Display Address] dialog box shown in Figure 4.39 will appear. Enter 1000H as the display start
address, and the [Memory] window will open as shown in Figure 4.40.

Diizplay Address: 1000 bl
Scroll Start Addresg;  |00000000 -
Scrol End Address:  |FFFFFFFF -

Ok | Cancel |

Figure 4.39 [Display Address] Dialog Box

i‘ om0l B 2 dbe £ .4 16 32 | [5G

Address +0 +1 +2 43 +4 +5 +6 +7 +8 +9 +2 +B +C 4D +E +4F  ASCII

oooolooo | 3¢ 08 4c Y2 19 19 F3 42 FZ2 12 05 BS V7T 50 07 47 «.Lr...B....wP.G
00001010 | B6 16 44 CcD BC 98 7¢ 41 BZ CF 0OE BF 71 8A &7 5C ..D...|A...oq.dh
00001020 | 31 26 86 1E 3C 54 32 EE B4 93 50 61 D4 11 23 2A 1&..<TZ...Pa..H#*
0oooico3c | 30 3p BS FC O BZ OB F7 5B ES Z5 04 8a F1 DpEZ 18 28 O=..... [.%..... {
00001040 | 1B AZ2 6E B3 99 14 74 F5 DA 6B ZC 4C BE 24 6F 42 ..n...t..k,L.$cB
oooolo0s0 | 4¢ BF SF 3¢ 9B 29 DO <2 55 V7 1B 39 Al @2 4Cc 37 L. <.)..Tw.9..L7
00001060 | 33 40 2ZE 84 <2 41 B9 9¢ 66 A3 3¢ 4c 71 pd FF 57 3

ooopolovo | 17 o cZ2 B Dl 13 97 Y0 DS 44 AF 06 ES 4A AZ 00 04 ..., p.Dea T
ooopolosc | gAa OA FY OBR <1 BO 4 BO 28 OF OD Fe 89 92 87 E4 ...... O A

Figure 4.40 [Memory] Window
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(3) The data display size can be changed. See Figure 4.41 for the access size change.

oo 6 1040 8 2 abe £ 4 a6 32 | [5G 1-byte display

Address +J +1 +Z +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F | ASC
oooo1l00o | 3c 08 4c v@019 19 F3 42 P2 12 03 BS OTY 50 07 47 <L
oooo10l0 | Be 1e 44 Cp BC O 98 ¢ 41 BZ CF OE EF 71 8A &7 5C ..D
oooolozo | 31 2e 86 1E 3Cc 54 22 EE B4 93 30 61 D4 11 23 Zh  1s.
ooool03o0 | 30 3p BS O FC O BZ OB F7 SE OES 25 04 8A F1 D218 28 0=,

oooo1040 A2 GKE E3 99 14 74 F5 DA BE ZC 4C EBE E4 6BF 42 ..h

000 =, ;
ez 6 100 8 2 gk £ 4 16 32 2-byte displa

oo - = £ ] y play

aoni Addresz= +0 +2 +4 +& +3 +A g +E ASCIT

0ot 00001000 | 083c  724C 1919 42F3  12F2 BS0S5 5077 4707 <. Ir...B....wP
00001010 | 16B6 <D44 98BC 417C CFEZ  6FOE  BAT1  5Ce7  ..D...|A...oq.t
00001020 | 2631 1E86 543C EE3Z 9384 6130 11p4 ZaZ3 le..<TZ...Pa..}

00001030 | 3030 FCES 0OBEBZ 5SEF7 25EQ 8a04 DZF1 2818 O=..... [.5....

0001 x| -- 00 8§ 2 :
oopy v mfm g (6 00 8 2 ahe £ .4 26 .32 | B 4-byte display
aool 2Address +0 +4 +3 + ASCIT

ooo 00001000 | 724c083c  42ZF31919 BS50512ZF2 47075077 <.Lr...B....wP.G
ooai 00001010 | ¢p4416E6 417C95BC  GFOECFEZ  SCETEATL  ..D...lA...oq.g\
00001020 | 1E862631 EE3Z543C 615093B4  2A2311D4  1g..<T2...Pa..#*
00001030 | FCES3D30  SBFVOBEZ  SAD425ES9 2818D2F1 0O=..... [.%..... [
00001040 | B3REAZ1E F5741499 4CZCREDA  426FZ4BE  ..n...t..k,L.§oE
00001050 | 3c5FBF4c  CZDOZ99E  391B7Y55  374ccial L. <.)..Tw.9..L7
00001060 | 842ZE4033 SCBES41c2  4C3CA366  STFFD471 3@...A..f.<Dg..W
00001070 | plcBcil? Dp5709715 ESO6AF44  0400AZ4A  ...... p.D...T.. .
00001080 | BEFYOASA BO4BBOC1 FEODOF2E  E4879289 ...... P

Figure 4.41 Changing Data Display Size in [Memory] Window

Notes: 1. In principle, data is accessed in the specified display size in the [Memory] window.
2. When the [Memory] window is used in the 1/O register area, the access size allowed for the
target register should always be selected as the display size. To refer to or modify the /O
register area, use the [I/O] window instead of the [Memory] window, because data is accessed
in the correct access size automatically in the [I/O] window.

(4) Memory data can be modified in two ways.

I alit In-place editing by single-clicking ¢ 2 | &

Address +J  + +z +3 +4 +5 +6 +7 +8 +9 +A +E 4+ +D +E +F | ASCIT

00001000 u] 4c 72 19 19 F3 42 F2 12 05 BI 77T A0 07 47 <«£.Lr...B....wP.G
00001010 | 66 16 44 c¢p BC 98 T¢ 41 BZ cF OE BF 71 8a 67 5¢  ..D...lA...oq.gh
0ooo1020 | 31 26 86 1E 3C 54 32 EE B4 93 50 61 D4 11 23 ZA  1g..<T2...Pa..#*
00001030 | 30 3D B5 i OB F7 5B E9 i5 04 8a Fl D2 18 28 O=..... [.%..... [
00001040 | 1B A2 6E B3 74 FS DA BB 2C 4C
00001050 | 4 BF  S5F 3¢ cz 55 77 1B 39
00001060 | 33 40 ZE 84 <2 41 A3 3¢ 4C
ooooicyo | 17 ¢z <8 Dl 15 97 70 F 06 ES
oooolo0sc | 8 OA FY O BS C1 BO 4B BO 28 F&

1
g

Address:  [00001033 -

Data: FC
Edit through the dialog box Data Type
opened by double-clicking & Yaue ¢ Shing

Length: |1byte ﬂ
| =l

[ %erify

Ok | Cancel |

Figure 4.42 Modifying Memory Data
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(5) The [Memory] window shows the values acquired when a break occurred. Click on the [Refresh] button

to check the latest values.

[mn]
ir-a

= momm |6 10 =0
o 1 JL S Y] dbe

£ .4 26 .32 [Refresh] button

Address +0 +1 +& +3 +4 +5
oooo1c0o00 | 3¢ 08 4¢c 72 19 19
00001010 | B& 16 44 ¢Db BC 98
00001020 | 31 Z6 B& 1E 3¢ 54
00001030 | 30 3D BS FC B2 OB
00001040 | 1E A2 BE E3 599 14
00001050 | 4¢ BF  SF 3¢ 9B 29
00001060 | 33 40 ZE 84 ci 41
poooicvo | 17 <2 o8 pl 15 97
00001080 | 84 0Oa F7 EBE c1 EBO

+6 +7 +8 +9  +A
F2 42 F2 12 05
7 41 BZ CF OE
32 EE B4 93 150
F7 5B E9 25 04
74 F5 DA EBE IC
po c2 55 77 1B
B9 9c 66 A3 3cC
70 D5 44 AF 06
4 BO 28 OF 0D

+E +C +I +E 4T
BS 77 50 07 47
6F 71 BA &7 5C
61 D4 11 I3 Za
8A F1 D2 18 28
4c BE Z4 6&F 42
39 Al c2  4c 37
4c 71 D4 FF 37
E5 42 a2 00 04
F6 89 92 87 E4

ASCTT
<.Lr...B....wP.z
DL AL og.gh

O=..... [.8..... [
n...t..k,L.50B
L._<.)..Tw.9..L7
3@. . AL oDy W
...... p.I...T
...... -

Figure 4.43 Updating the Display

(6) As with the [Watch] window, the changes of values during program execution can be checked.

ﬂ poommEE 6 100 B 2| |ghe £ .4 a6 32 [
Address + +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +E +
aooolo0o | 3¢ 08 4c Y2019 19 P34 FZ 1Z 05 BS 7
00001010 | Be 16 44 CD BC 98 ¢ 41 BZ CF 0OE BF 7
ooooi1o0zo | 31 26 86 1E 3¢ 54 32 EE EB4 93 50 61 D
DDDD]_DBD an aAn h=1 we =i no w7 En va ‘?li Dq SA F
ooooio40 | Right-click on the [Memory] io2¢ 4c B
ooo10s0 | window to display the menu. B 39 4
00001060 | - . L. oo oL LT oo o Ls B 4z 7
aooolovo 17 ci o ocgd Dl 15 97 Y0 DS 44 AF 06
ooooloso0 | 84 0OA P7 BB <1 BO 4B BO 28 OF 0D FR B

Set..,
Fill. ..
Mowe. ..

Compare,.,

Save Memory contents. .,

Search...

fddress, ..
acroll Area. ..

Reqister

Set Start Up Svmbal, ..

Refresh
Lock Refresh

Auko Refresh

Refresh Interval. ..

Figure 4.44 Enabling Automatic Refresh Function
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4.13 Referring to or Modifying Register Values through the [Register] Window
Use the [Register] window to refer to or modify the values of general registers and control registers.

Let's try referring to the program counter (PC) value, for example.

(1) Select [View -> CPU -> Registers] as shown in Figure 4.45 to open the [Register] window.

roject Buld Debug Setup Tools Test Window Help

i T ] ==l
It Differences SFELEELEE® T Name | Value e
m#] Map. .. RO 000016¢0
n Rl oooooooz
T EJ command Line Chrl+L RZ 000016DC
= Ad.. | 0] 5. Source R3 ooooooa?
g TCL Toolkit Cerl+-Shift+ TEC gap = &; R4 0000EF45
5F1 while| ¢ RS 00004zZ2D
EFE for | EA oooooooo
&0C R7 gooooooo
[ status Bar Alk+a 620 ] oooooooon
633 RO 00000000
@ Disassembly Chrl+D 540 R1O Do0o000n
Rl11 gooooooo
A RlZ gooooooo
2 Event v B Memary... ChrlM R13 00000000
Rl4 goooooos
Symbel » [0 Chri+] RIS 00000000
Code » ﬁ Stakus Chrl+Ll TSP 0o0o001e6cO
ISP oooo1s1s
Performants > PSW  00000000000LC.,
£ >
RTOS »

Figure 4.45 Opening the [Register] Window

(2) After the [Register] window opens, click on the [Reset] button.
As shown in Figure 4.46, the program counter is set to the value (FFFF 8000H) stored in the reset vector
after a CPU reset.

i |
Nawe | Value 3
RE aooooooo
RO aooooooo

R10 ajuju]uiu]u]u]u]
R11 oooooooo
R1Z oooooooo
R13 oooooooo
R14 ooooo004
R15 oooooooo
UsP oooooooo
ISP oooooooo
P ST 00000000000000000000

FEFFE000
INTE FFFFE140
EP3W 00000000
EPC oooooooo
FINTV 00000000
FP3W 00000100
ACC 0000000000000000

Figure 4.46 Referring to the [Register] Window

Note: The register values during execution cannot be referred to.
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(3) Register values can be modified by double-clicking or single-clicking on the displayed register value.

In-place editing by single-clicking

==l
Name | Value “
Ra
o= aooooooo
R10 aooooooo
rll aooooooo
RlZ aooooooo
R13 aooooooo
rld aoooooong
R15 0ooooooo
T3P 0ooooooo
I3F 0ooooooo
B3 00ooooooooooooanoooo
PC FFFFEO00
INTE FFFFE140
BESW 0ooooooo
BEC 0ooooooo
FINTV 00000000
FP3W 00000100
AT Qooooooooooooonn

-

< >

Edit through the dialog box opened by double-clicking.

R4 - Set Value ?]X]

Radis : |He:-:

-

L4

Sethz |'W'hnle Feqister

]

Cancel

-

L Lo

4.14

Figure 4.47 Modifying Register Values

Referring to or Modifying 1/0 Register Values through the [I/O] Window
Use the [I/O] window to refer to or modify the values of I/O registers.

(1) Select [View -> CPU -> I/0O] as shown in Figure 4.48 to open the [I/O] window.

roject Build Debug Setup Tools Test ‘Window Help

It Differences EnlEn = EF ™
3 Map. ..
I-r Command Line Chrl+L
E Ad.. | 0. 5. Source
= % TCL Toolit Ctrl-+Shift-+K IEER M
SE7 sort (long * Name Address Value Acoess &
{ L # (] STSTEM e
ong t: B
[ status Bar Alb+a int i, 8 pmrco
: #-] mMacl
& Disassembly ChrlD SEC gap = S E |[;I DMACE ,L
] 3
l cPU L R—egiSters Chri+R ' All Register/ﬂ Selected Register l/
g Ewvent L4 m Memory. .. Chri+r
Symbel gm0 ci |
Code »| [ Status Chrl+U
Performance 4
RTOS 4 DebugConsole
Figure 4.48 Opening the [I/0] Window
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(2) Let's try referring to the compare match timer control register (CMCR) in compare match timer 0

(CMTO).

As shown in Figure 4.49, select CMTO and expand the module display to see the register values.
This window shows the values acquired when a break occurred. To see the current value, right-click on

the window to open the menu and select [Refresh] from the menu.

B E R #

==l

Hame Address

[value |

+ [0 STSTEM
+-[0 pMACD
#-(] pmact
#-1 pMAacz

+ (3 pmacs
-0 DMAC_ COMMON
=1 BsC

#[Q 1ew

+ 3 pTe

+-[1 ¢MT_UNITO
=23 cMTO

=23 cmeR 00088002
= cmie
= erz_10
= cment nnogEsnn4
CMCOR nnoasnng

oooo
o
o
oooo
0000

+ (3 emrl

+-[1] ¢MT_UNIT1
+|CI cMTZ

4

[\, All Register { Selected Register

A=22 emTo
—Z3 CMCR
=l cuIE
=l cks_10
=l cment
=l crcor

oaooa

oaooa
oaooa

Figure 4.49 Referring to Register Values in the [I/O] Window

Lock Refresh

Load IO File...
Select IO Register...

Print

Save To File...

Find... Ctrl+F

v Toolbar display

Customize toolbar ...

v Allow Docking
Hide

Figure 4.50 Refresh Menu
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(3) /O register values can be modified by double-clicking on the displayed 1/O register value.

=l
% [ R 4
Name | Addreszs | Value | Access *|
=3 pMAC1 -
=l pmeza l 00082010 | 4B5ICEEA
El omepa 00082014 DE4BDCET ] o
Bl omese 00082018 \mm Edit through the dialog box opened by double-clicking
+-(] DMMOD nooszolc s SeS
=l ompsa nongzzio Edit DMCSA at 00082010
=l pmroa 00082214
x | =1 raro e~ Anno2 240 Current walue: | J DK |
—I_P‘\AII Register .-'{'. Selected Register l.-"

MHew value:

j Cancel

Figure 451 Modifying Register Values in the [I/O] Window

(4) To see only the desired registers, use the [Selected Register] tab.

P2 B [ #4
Name Address Value |
Refresh
Lock Refresh -
Choose "Select IO Register"
Load IC File. .,

Select 10 Register, .,

Choose the Selected Register

tab and right-click on it. Brint
Save To File. ..
<
| [\ Al Register I}',|5|3I|3|:t|3d Registerl.lIr Find... Chrl+F

Select |0 Register v Toolbar display

Available Begizters: Cuskamize toalbar. ..

O3 SYSTEM »  fllow Diocking
CIC DMACO Hide

OJC3 DMaC

CIC DMac2

CIC DMAC3

O] DMAC_COMMOM

O BsC

Check &l

O Icu
O3 oTc

O[3 CMTO
O3 cMT1

O] cMT2
O3 CMT3

i wnT

i-E-m- -E-E-E-E-E-E-E-E-E-E-E-E

I CMT_UNITO

Uncheck Al

3

Select desired registers in the
[Select 10 Register] dialog box.

O3 CMT_UNITY

Figure 4.52

[Selected Register] Tab
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4.15 Analyzing Performance

The E1 emulator can measure the elapsed cycles (processing time), the interrupt or exception processing
cycles (processing time), or the number of accepted interrupts or exceptions in up to two user-specified
sections.

(1) Open the [Performance Analysis] window.
Select [View -> Performance -> Performance Analysis] as shown in Figure 4.53 to open the [Performance
Analysis] window.

Project  Build Debug Setup Tools Test  Window Help

I Ditferences %7 =L o =P P Select Performance Analysis Type
3 Map... Performance Analysis: 0K
i
T Command Line Chrl+L Eare]
g Ad.. | 0. 5. Source =
4 G TCL Toolkit ChrShiFtH |
SE7 Sort (long *a) ¢
{ x| i
long t; A B
& Status Bar Alt+A int i, 3, k, g=; No | Condition Time (h:im:s.ms.us.ns)
. 1 Hot use i R
@ Disassembly Chrl+D = c.
i ;Ei g:I_Jl (5' o z Not use —mimiTLTTmL oL
g while| gap >
4 »
U SFB for({ k=0:
1 fvent y 360C for( igl
- 620 f
Symbol b 3633
640 < | >
Code b B65F =3 — —

Performance

RTOS ’ |

Figure 4.53 Opening the [Performance Analysis] Window

(2) As shown in Figure 4.54, select "[No.1] Not use" in the [Performance Analysis] window and double-click
on it: the [Performance] dialog box will appear.

(3) The measurement items can be selected from the pull-down menu in the [Performance] dialog box.

I Performance |:| @\f@
1 I 2|

Condition: IlNUt use

i o B Double-click.

Time (h:m:s.ms. us.ns

Execution cycle(Supervisor mode)
Exception and interrupt cycle
Event fl|Excception cycls

Interrupt cydle

Execution count
Exception and inkerrupt count
Excephion count

Interrupt count
Event match count

Count Stal

Count Stoj

Event | Typs | Contents [ count [c]c] fdd...

Delete

Browse. ..

Add event From Function information

File name: [ = [Fas=s
Funckion name: | ﬂ
#Add ta startfstop svent

[ Display the cycle as time span. [MHz]

I Measure the performance only once.

[ Use &4 bit counker

Event used gi’:uu Free poi‘:sq Registered events...

Figure 4.54 Opening the [Performance] Dialog Box
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(4) Let's try measuring the execution time of the sort and change functions.
Specify the performance conditions as follows.
The count start and end events can be specified by dragging and dropping the target function names.

1 Select "Execution cycle" for the [Condition] box in the [Performance] dialog box.
2 Select "sort" in the editor window and then drag and drop it into the [Count Start Event] box in the
performance condition setting dialog box.
3 Click on the [Add] button for the [Count Stop Event] box in the dialog box to open the [Event] dialog
box.
4 In the event setting dialog box, enter address FFFF87E4 as the measurement end event, which is
the address of line 59 in Tutorial.c.
5 Click on the [OK] button in the the [Event] dialog box.
6 Choose "Display the cycle as time span” in the [Performance] dialog box, enter "25" in the frequency
box, and choose "Measure the performance only once".
Choosing "Display the cycle as time span" causes the measured number of elapsed cycles to be
converted into time. As the tutorial program is set up so that the CPU operates with a 25-MHz clock,
enter 25 as the frequency.
Choosing "Measure the performance only once" means that only the first execution can be measured
even if the specified conditions are satisfied repeatedly. When this option is not chosen, the
cumulative time will be measured.
7 Check the specified conditions and click on the [Apply] button in the [Performance] dialog box to
complete condition setting.
Eﬂ@ M Performance *
Line Source Ad 0.1 5. Source
47 [FFFFB795 init (p_sam) ; 1 ]2 ] °
gi ;L}:]};::ig fur(Ji:D;;};]{.?; i++ 31 I Condition: |Execut\un cyde j
51 |FFFFE7ED if(3 < 0){
2§ FRERETET ¥ R 2 Count Start Event [OR]
g: FFEFOTER alil =3 Event | Type ‘Contents |Count |C| C‘.‘ Add..
56 |FFFFS7D8 sor IV Mevor  PC [Address] _sort - # m
57 |FFFFE7DE change (a) ;
gg FFFFE7E4 “p_sam-rsb=a[0] ; R Lunt i Drop here Cﬁﬂ
60 |FFFFE7EB phsam->sl=al1] ; ,- gunt®® 3
61 |FFFFS7F3 P,‘-‘{E’“’}SZ:a[Z]f -“--“‘ Count Stop Event [OR] -
:g iiii:;gg - Event | Tvpe ‘Cnntents |Cnunt |C| C‘.‘ I| Add...
2: i;ggg?i [Fevoz  PC [Address] FFFRSTES - #
66 |[FFFF331B
67 |FFFFG&23 |
T Tuwdsle [ resetprge | sorke Add event from function information
File name: | - J
Event E‘ nckion name: | ,J
|

Event 1 Comment |

v Display the cycle as time span. | 25 [Hz]
= v Measure the performance only once.
-1 |

Address Condition

Event Type: |Execution address - : Add ko start/stop evel

I tddress: | FFFFB7EY]

I” Use &4 bit counter

PCi 2 i 6
Evert used omen TR a4 Rpffetered events. ..

Save.., | Load..

I'4 the pathuaupbcanditian Fo this event
5 o | cons

Figure 4.55 Specifying Performance Conditions
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Note: This example assumes that the sort and change functions are called only from these addresses.

(5) Check that the settings are reflected in the [Performance Analysis] window as shown in Figure 4.56.

A &
Time (him:s.ms.us.ns)
00:00:00.000.000.000 ]

x|
a

No | Condition

[: 1 Execution cycle
2 Not use

Figure 4.56 [Performance Analysis] Window after Conditions are Specified

(6) After checking that the window reflects the settings, click on the [Reset Go] button to start program

execution.
When the specified measurement section has been passed, the [Performance Analysis] window will be

updated as shown in Figure 4.57.

i
No | Condition Timwe (hit:s.ms.us.ns) Count
2457

1 Execution cyole 00:00:00.000.098.280

Z Not use el

Results
Count: 2457 (times)

Time: 98.28 (us)

Figure 4.57 Performance Analysis Results

(7) To clear the measured results, wait until execution stops and then click on the [Clear All Data] button.
When the measured results are not cleared, the results of the next measurement will be accumulated on

the current results.

x|
|
No | Condition Time (h:im:s.ms.us.ns)
1 Execution cycle 00:00:00.000.000.000
z Not use i R e
4 b
Figure 4.58 Clearing the Performance Analysis Results
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4.16 Trace Function

The trace function acquires information such as PC values at branches or data access information during
user program execution and stores the information in trace memory. By using the trace information, you can
track the flow of application execution and examine the points where problems arise.

The E1 emulator provides the internal trace function, which uses the trace buffer in the MCU.

Execution-address and operand-access events can be used to acquire CPU-bus trace information on
branches (origin and destination addresses) and data access. The acquired trace information is displayed in
the [Trace] window as bus information, disassembled code, or source code.

(1) Select [View -> Code -> Trace] as shown in Figure 4.59 to open the [Trace] window.

oject Build Debug Setup Tools Test Window Help

1 Differences 'ET B 'Ef =l =5 _l} '{_}
MR Map....
i
T Command Line Chrl+L
g Ad.. | 0. 5. Source
=~z TCL Toolkit Chrl+Shift+
5E7 sort (long *a
{
long t;
] status Bar Ale+a int i, j
@Qisassembly Chrl+D SEC gap = 5;
= SF1 whilei o
= 3
U 5FE for|
E Event y 3600 o>
620
Symbal b 3633
r::
Performance 4 ﬁ Stack Trace Chrl+K
RTOS 3 [ ‘
ﬂ L /
[Range:, Fier cycle: address: /
cycle Lebel Address Source Desting Data Size R/ BUS Mayﬁcl\l Branch | Channel TimeSt
< >

Figure 4.59 Opening the [Trace] Window

(2) Open the [Trace conditions] dialog box to specify the conditions for acquiring trace information. Click the
[Acquisition...] button in the [Trace] window as shown in Figure 4.60.

=V

Figure 4.60 [Acquisition] Button
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(3) Specify desired conditions in the [Trace conditions] dialog box.
Table 4.3 shows the conditions that can be selected in the E1 emulator.
In this example, specify conditions as shown in Figure 4.61 so that the trace function acquires the PC
addresses for 256 branches immediately before the user program execution stops.

Table 4.3 Specifiable Trace Conditions (for E1 Emulator)

Trace Tab
Trace Mode
Fill until stop The acquisition of trace data continues until the program stops or an event
selected to stop tracing occurs.
Fill until full The acquisition of trace data stops when the trace buffer becomes full.
Trace Output
Do not output The trace buffer in the MCU will be used.
The other options cannot be specified in the E1 emulator.
Trace Type
Branch Branch information is acquired.
Branch + Data Branch and data-access information is acquired.
Data Data-access information is acquired.
Trace Capacity
Cannot be
specified

Note: For other trace conditions, refer to the user's manual.

M Trace conditions
Trace l

condition and combination setting
[ Trace Start

Evenkinuse : 0

[~ Trace Stop

Trace

_____

Eventinuse : 0 [TTooTToTTIIiio Trigger
[ Extract
H Total: O events
Eventinuse:0  Detal | f----mmmmnt
Trace Setting
Shoos T
Trace Mode: - | Fill unkil Stop -
Trace Outputs |

Trace Type: |Branch

Trace Capacity: |

Advanced..,

Event used E)(.:QUEI Free E)i.i Registered events. ..

Sawve.,, | Load...

H L.

Figure 4.61 Specifying Trace Conditions
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(4) To stop program execution, specify an on-chip breakpoint at line 59, which processes "p_sam->s0=a[0];",
in Tutorial.c as shown in Figure 4.62. For the breakpoint setting procedure, refer to section 4.10, Break
Functions.

Bels

Line Source Ad... | 0. 5. Source

50 |FFFFE747 j = rand():

51 |FFFFS7EO if(3 < 04

&z |FFFFS7E7 3= -3:

53 i

&4 |FFFFE7EF al[i] = 3

55 3

5& |FFFFE7D8 sort(a)

E7 |FFFF87LE change (a) ;

58

55 |FFFFE7E4 | @ p_ssm->s0=al[0];

60 |FFFFS7EE b sam->sl=alil]:

61 |[FFFFE7F3 | [on-chip Bfeak_PDi"'tsl->sz=a[2] :

62 |FFFF37FE p_Sam->33=al[3]:

63 |FFFFS503 p_Ssm->s4=al4]:

64 |(FFFFSS0E p_Sam->35=al[5];

ES |FFFFE8513 p_Sam->=36=al6];

66 |FFFFS81E p_Ssm->37=al[7];
4

<% Tutorial.c |; reselprg.c ‘; zort.c ‘

Figure 4.62 Setting a Breakpoint

(5) Click on the [Reset Go] button to start program execution.
When execution is temporarily stopped at the specified breakpoint, the [Trace] window will be updated.
The [Trace] window shows the track of program execution.

(6) Click on the display mode switching button to change from the bus display mode (Figure 4.63) to the
source display mode (Figure 4.64).

Bl

|Range: -00000255, 00000000 File: |Cycle: -00000012 Address:

Cycle Label Address Source | Destins Data Size B/ EUS Mas Type BCH Branch | Char
-ooooooiz 0 mmmmmme —mmm e f— - CBT ECHD e — -
-00oo0o011 - - CPU ECND o - -
-00ooooio - - CPU BCHD I -
-00000009 -— - CPU ECHD T -
-00000003 -— - CPU ECHD T -
-00oooon’y - - CPU BCHD I -
-00000006 -— - CPU ECHD T -
-00000005 -— - CPU ECHD T -
-00000o004 -——= - CPU BCHD N -
-00000003 -— - CPU ECHD T -
-00000002 -— - CPU ECHD T -
-oopooool e — - CBT ECHD 0 —mmme _
aooooooa FFFFEVE4  —-—-——- FFFFETE -——-———— —-—= - CEU DESTINA —————-— ——————— -

4

Figure 4.63 [Trace] Window after a Break (Bus Display Mode)
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1=ve Faxzx

00000000 |File: sork.c |(Cvcle: -00000012 |Address: FFFFS740

¥
Only the source icon is

pressed. ldress Hom Source
000053 FFFFE70D = change (long *a)
ooooSs4 {
oo00ss long tmp[10];
0000Ssea int i;
oooos?
000oo0ss FFFFE712 = for(i=0; i<10; i++)§
oooos9 FFFFE71E = twp[i] = al[i];
ooooe0 i
ooooel FFFFE 740 =S for(i=0; i<l0; i++){
000062 FFFFE74C = a[i] = twp[9 - i];
000063 1
000064 i
<

Figure 4.64 Source Display Mode

(7) The [Trace] window display modes are shown in Figure 4.65.
Figure 4.65 also shows a window display example where the bus display, disassembly display, and
source display modes are all enabled.
Use these trace display mode switching buttons to select the information displayed in the [Trace] window.

BUS button: Bus display mode

DIS button: Disassembly display mode

L
v
'_ hir SRC button: Source Display mode
| LANALE i)
|Range:—DDDDD4E& 00000000 (File:  |[Cwele: -00000013 | Address: FFFFEYIE
Cyvcle Label Address Source | Dest ing Data Size R/ BUS Ma
-nooonnia FFFF&73B  ------- FFFFE?3 ------- ---- = CPLI
FFFFa7IE MO, L ffoH, R14
Tutorial.c 49 : forl Q=0 Qi<10; i+ 3o
FFFF7AD O, L R14,2CHIRO]
FFEFF&T A0 MO, L 2CHIRN].R14
FFFF&7 &3 CHP fo0aH. R14
FFFFa7 45 BGE.B FFFFE7D&H
Figure 4.65 [Trace] Window Display Modes
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(8) In the source display mode, you can use the [Step Backward] button, which analyzes the trace
information and tracks the program execution history in reverse as shown in Figure 4.66, and the [Step

Forward] button, which tracks forward as shown in Figure 4.67.

In this tutorial example, the current location may be in the loop in the "change" function and in some
cases, the indication of the current location will not move even when a step button is clicked. In this case,
check the Cycle and Address in the top right of the window. If these values change when a step button is

clicked, the current location is in the loop.

1 : o
q=Vv 7@! = Check here when the
|Range: 00000254, 00000000 |File: sortd [Gycle: 00000002 |sddrese: FEFFE74G | || | current location
Line Rddress Now | Source indication does not
000053 | FFFFS70D | - (e
000054 move.
0000ss long tmp[10];
000056 int i:
000057 o , Step backward
000058 | FFFFA712 = forfi=0: i<10: i+
000055 | FFFFBFIE | - tup[i] = alil; to the past.
000080
0000B1 | FFFFA740 forfiz0; i<10: i+
0000BZ | FFFFS74C @ alil = tupld - i1;
000083 2
£ Current location b4
Figure 4.66 Step Backward
Hmy ®= X =
|Range: 00000254, 00000000 [File: sorte [Cycle: -00000023 |Address: FFFFE712
Line tddress MNow | Source -~
000053 FFFF&70D = chanzel long #a)
000054
00noss long tmp[10];
000058 int i
D00DET
Q00059 | FFFFa7I2 @ for(i=0; i<10; i+ Step forward to the
000053 | FFFFE7IE tnp[il = alil: breakpoint.
D00DED -
oongel | A Current location  [i=0; ii0: i++)1
DOODEZ | Prrrore alil %mp[s -l
000083 } 3
£ >

Figure 4.67 Step Forward
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4.17

Terminating Debugging

To terminate debugging, click on the x mark in the top right of the window and a dialog box will open. Click
the [Yes] button to save the window status; you can start debugging with the saved window status at the

next time.

Ej‘

8 iy v 8 R & | |Debug v| |sessionRix600_E1_E20_ |
My b0 8 2 5 B = =F L ER B0 R B DR D L. v
Zlxi Zlxl
=0 Tutoral B e = 5 E R &4
-3 C source file =
@ dbsctc Line Source Ad 0.0 5. Source | Hame / | e |a]
intprg.c 56 |FFFFS7DE zort (a): z‘ =Y nMacl ]
Tjs:tprg [ ;; FFFF87DE change (a) ; EI DMESA 00032010
k. —
atc 59 |FFFFGE7E4 p_sam->30=a[0] ; El oucpa 000e2014
Tutarial o 60 |FFFF&7EE p_sam->sl=a[1] ; = pmese 00082018
vecttbl.c &1 |FFFF87F3 p_saw-»s2=al[2]; +-] DMMO ooogzole
=123 Download moduls: 62 |FFFFB7FB p_sawm->s3=a[3]:
E Tutorial abs - | &3 |FFFF33803 p_saw->sd=al4] ; = 2 DongzzAn
-4 Dependencies  — 64 ’ . 0ooszz14
shik b 65 High-performance Embedded Workshop ﬁ| SR o00szzis
sorth 66 | s S |3 omcea 00082408
[2 starksct b i | ] Session "SessionRX¥600_E1_E20_SYSTEM" in project “Tutorial” has been modified. =
4 | [ » . Do you want to save it? A e RE nnnR%ane 5 ,—
iF  Tutol i i ]
o T e il Reglster/ﬂ Selected Register lf
x
j roumam D0 8 2 ek | i =
Address o O A Range! -00000255, 00000000 File: |Cycle: -00000013 Address:
ggggig?g gg gg gg ;g g cycle Label Address Source | Destina Data Jize B/W BUS Mas Ty~
00001020 | 00 00 00 00 O O T enl e
3 FFFFE71E MCV. L ZCH[RO],R14 ¥
< > < >
ﬂ H LJ ﬁ Hame Value 5 ﬁ
RO 0ooo016De 1
No  Condition Time (him:s. Hame Value |L Reset CPU ~
Bl 000000039 Reser ORI
it Execution cycle  00:00:00.0C Hoa { 000016pc } 5 e
5 e ] . H'0000z0da { O E. DC :Before break
Hot use S S 1 = - R3 000000aa Reset CPU 3
al H'0D000000& |- - - - -
5 NwNNNn nn f n = 2 ADRRLERS X & 2
¢ 3 Sesead % - v || ] > » [\, Buid_}, Debug /| Fr
Mormal Before break 00:00:00.000.100 o
Ready FZ| [ FE| F7| pefaul2 deskkop Read-write 59179 17 NS UM

Figure 4.68 Terminating Debugging
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4.18 Operating the User Board as a Stand-Alone Unit

When operating the user board as a stand-alone unit after completing debugging, download the program by
using the flash-memory programmer mode as shown in the following figure (the steps described in the
above sections are omitted).

Initial Settings %]
Device ] Cnmmunication]
MCU group: |F|I><E'IDGroup ﬂ =l
Device: |F!5FEE1EIS j = @
Mode - . =-[F Tutorial .
~ _ Select "Writing the on-chip flash =& Ewuwe file
Lebugging mode memory mode". %] Flbscl.c
] 2] intprg.c
FE) .
Execute downloading
&+ Aafriting the on-chip lash memony mode 4] sotc
| Ezecute the uger program after ending the N E Tutorial.c
debugger. ] wvecttblc
ey ST T T e
Power supply \l D Tutarial abz - 000
B e P =a T =
™ Power target from the emulator, (M2 200md) % <hrk h
{+ i =] sarth
=] stackzgth
Carrmunication g‘ typedefne.h
=] wecth
Emnuilatar 4| | »
Serial Mo, |E1: 31M000035 ~| Befesh L -
=IAEINEEE EN
R B
[~ Do not show this dislog box again.

Flash memory writing Ok,

1D code: FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFT
Checksum:

INT : H'OO024DD48 (0K)

Check that the checksum and ID code
are correct.

Program was downloaded, but debug operations do not work in this mode. Flease disconnect target or close HEW,

\/

Terminate the High-performance Embedded Workshop and
disconnect the E1 emulator from the user board.

Figure 4.69 Procedure for Operating the User Board as a Stand-Alone Unit
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5. Supplementary Information

5.1

Emulator-Related Documents

The E1 emulator and High-performance Embedded Workshop also have a variety of useful features other
than those introduced in this guide. For details on the specifications of these products, refer to the
documents given below.

@)

)

®3)

(4)

High-performance Embedded Workshop User’s Manual

This document describes the functions of the High-performance Embedded Workshop (building, file
handling, common debugging functions, and so on).

RX Family E1/E20 Emulator User’s Manual

This document describes procedures and usage notes that are common to the E1 and E20
emulators.

For debugging functions specific to the E1 or E20, refer to E1/E20 Emulator User’s Manual:
Additional Document for User’s Manual.

E1/E20 Emulator User’s Manual: Additional Document for User’s Manual (Supplementary
Information on Using the RX610 Group)

This document contains notes on usage of the E1 or E20 emulator in combination with RX610-group
MCUs. A separate document is provided for each group of MCUs.

RX Family C/C++ Compiler Package User’s Manual

This document contains descriptions of the C/C++ compiler, assembler, and linkage editor.

To refer to these documents, open the [Start] menu and select [All Programs -> Renesas ->
High-performance Embedded Workshop -> Manual Navigator]. This invokes the Manual Navigator.

ﬁ High-perfarmance Embedded Warkshop » E Call Walker

@ Flash Development Taolki 4,05 » @ HiEs,H8 300 Simulstor Debugger Help

@ Ha C Compiler ¥.6.02 Release 01 » Eﬁ} High-performance Embedded Warkshop

@ M16C-60,30, Tiny,20,10,REC-Tiny Series C Compller ¥.5.44 Relea,., » @ High-performance Embedded Warkshop Help

@ 1M32C-90,80,M16C-80,70 Seties C Campiler V.5,41 Release 01 » Iij High-performance Embedded Warkshop Read Me

@ R32C-100 Series C Compiler ¥.1.01 Release 00 P B Manual Mavigator l
@ Renesas High-performance Embedded Warkshop » E Mapview

& Multiple: Install Manager @ R Farnily Sirmulator Debugaer Help
Ay Renesas Autolpdate ooy E1E20 5aif Check Program

éj Renesas Aukalipdate Manual

éj Renesas Tadks HomePage

all Programs B

Figure 5.1  Invoking the Manual Navigator
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anual Navigator - REJ10J2089. pdf
Wiew Tool Window Help

h?

|- |B] 5| ™ REJ10J2089. pdf

S G = print (B Emai Search +H R & C - Sign -
Comrnon High-performance Embedded Worl E eveatony ™ = _ﬁ eare [ Review & tomme Z B
High-performance Embedded Workshop €'r? Iﬂ Seloct Text = H - ® O £
HEWTargetServer User's Manual
TCL,iTK Additional ducument(HSE4DDEWI Ed Options »  x ﬁ
: g REJI0J2082.0100  Everywhere you imssine. B UENESAS &
R Family CJC++ CUmp\IEr Package g E Contents o] =
R Family CfC++ Compiler Package v, 1.0 E = E Section 1 Owerview
R Family C/C++ Compiler Package . 1.0 E
R Family Simulatar/Debugger ¥.1.00 Usd 511 Warmings
Rz Family CiC++ Cumpller Package V1.0 " E 1.2 Ervironmental C—
+ e
+ M32C/90, M32C/80, M16CIED M16cf70 seric | 5 [ 1.3 Componerts
+ MLECE0, MLEC)30, M1EC[Tiny, MLECI20, M c%‘ E‘ESEEUUHQ Debugging =
41 Eda Emulator TR 2.1 Ovend RX Family E1/E20 Emulator
+1- Emulator Software for the M16C/60, M16C/3( VenvIE
User's Manual
+1- Emulator Software for the M32C/90, M32C/8( = @ 2.2 Trace Functions
+- Emulator SoFtware for the R32C Series D522 1 Internal Trac ROEO00200KCTOOE
o
-1 Documents common ko the E1/E20 emulator E 2.2.2 External Tra I _
R Family E1/EZ0 Emulator User COfs Man E 293 Usaful Funci Renesas Microcomputer Development Environment System
+| Supplementary information on the E1/E20 ef
EH4 2.3 Break Functions
(4231 Software Bre
[ 2.3.2 On-Chip Bre
0
E (4233 Forced Brea
E EH% 2.4 Performance We
(424 1 Perfarmance
2.5 Memary Access
(0% 2.6 Stack Trace Fun
[ 2.7 Stant/Stap Functi
=R 88| &
£ | ) A 7.09 % 8.54in < | >
< | 1620 b bl © [0 # o
UM
Figure 5.2  Manual Navigator Screen

Also see the following pages for other useful information such as technical updates and restrictions.

http://www.renesas.com/el

http://www.renesas.com/hew

http://www.renesas.com/rx_c

On-chip debugging emulator E1
High-performance Embedded Workshop
RX family C/C++ compiler package
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5.2 Evaluation Version of the RX Family C/C++ Compiler Package

5.2.1 Conditions on Usage of the Evaluation-Version C Compiler

A free evaluation version of the C compiler is available so that you can evaluate the performance of the
compiler before purchasing the official product. Note that the following conditions apply.

e After the evaluation-version software has been installed, there are no functional restrictions within 60
days from the day of the first building.

e  From the 61st day, the maximum linkage size is limited to 128 Kbytes. The following message
appears in the output window once 60 days have elapsed.

Software license problem: Duration of Trial License of UNKNOWN is exhausted.
Maximum link size limited to 128KB code+data.

5.2.2 Downloading the Evaluation-Version C Compiler
The evaluation-version C compiler can be downloaded from the following Web page.

http://www.renesas.com/tool evaluation

To evaluate the compiler for RX MCUs, download the RX family C/C++ compiler package.

Poout Renesas | Presz Center | Events | Inwestor Relations | Contact Us | Region | Glabal v| O | 220 | sk | Szt &
| | zEN ESAS | Search by keyword or Park# M © Advanced Search

Products | Ppplications Development Tools

Home ¢ Products # Softuare and Tools # & Provide feedback

o 2 Prirt this page
Evaluation Software Text size 1ML

The following page cortent comesponds to the products formedy marketed by Renezas Technology .

Development Tools Home

Eusluation Scftuare M Evaluation Version Software Downloads
Fans Evaluation version software is provided free-of-charge for
sopliation Notez and Sample Cods customers to evaluate product functions and performance

Diownleads

Documentation

Introduction

Dizcontinued Info
Renesas makes available, free-of-charge, evaluation versions of software for you to download. This will enable you to examine the function
and performance before purchasing the product, Trial usage period, functions, perfarmance and related services may differ from those of
official product versions, For more details, please refer to "Evaluation Version Software Information” below,

Evaluation version software does not include bug fixes, Technical Support or notification of new versions,

Evaluation Yersion Software Information

C/C++ Compilers and Assemblers
| | |Eva|uati0n | v
Figure 5.3  Downloading the Evaluation-Version Software
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5.3

Information on the E20 Emulator

The E20 emulator has broader functionality than the E1.

The large-capacity trace memory in the E20 allows tracing of up to 2-M branches or cycles. The E20 also
provides various powerful debugging functions including realtime RAM monitoring, which utilizes the
acquired trace data to provide reference to the contents of memory in realtime.

Table 5.1

Differences between the E1 and E20

Emulator Functions

E1 (ROEOOO010KCEO0O) | E20 (ROEO00200KCTOO0)

Events Address execution 8 channels
Operand access 4 channels in total (on the CPU bus).
3 channels: Address/data masking is possible.
1 channel: Address or range/data masking is possible.
The unit (1, 2, or 4 bytes) and type (R, W, R/W) of access are
specifiable.
Event combination OR, AND (cumulative), or sequential.
An 8-bit pass counter is specifiable for a single event.
Break Software break 256 channels
On-chip break Events are used.
Trace Capacity 256 branches or cycles Minimum of 2-M branches or
cycles
Data type for tracing Branch or operand access (on the CPU bus)
Data trace conditions Events are used.
Conditions to start or stop | Occurrence of a specified event or stopping the program
tracing
Display of trace data Disassembly and C source modes are available.
Backward stepping is also possible in C source mode.
RAM Auto-updating of the Possible (using a cycle-stealing transfer mode; execution stops for
monitoring | display in the [Memory] several cycles every time one word of data is read or written)

window

Realtime RAM monitoring

Maximum of 4 Kbytes (still
under development):

Data and most recent access
Access by the DMAC or DTC is
not detectable.

Not possible

Performance measurement

Two 32-bit counters or one 64-bit counter

(to count the number of cycles that have elapsed, number of cycles
of processing for interrupts or other exceptions, number of
interrupts and other exceptions accepted, number of valid
instructions issued, or number of event-condition matches)

For details on the E20 emulator, refer to the RX Family E1/E20 Emulator User’s Manual.
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6. Frequently Asked Questions

(1) Why does the warning message “Toolchain ‘Renesas RX Standard Toolchain’, version ‘x.xx.x’ is
missing” shown in Figure 6.1 appear after | load a workspace?

This message indicates that a compatible compiler has not been installed or the compiler version that
was used to create the workspace is not present on the host computer.

High-performance Embedded Workshop

' Toolchain 'Renesas R Standard Toolchain', wersion '1.0.0.0' is missing from the Following projectis)
5 Tutarial

There is no compatible toolchain, Build functionality will not be available,

Figure 6.1  Warning Message

(2) Why does the warning message “The device ID code does not match the one for the selected device
name.” shown in Figure 6.2 appear when | start up the debugger?
This message indicates that the device selected in the [Initial Settings] dialog box does not match the

actual device on the user system connected to the E1 emulator. Select the correct device name in the
[Initial Settings] dialog box.

The device ID code does nat match the one For the selected device. Please check the device name.

Figure 6.2  Warning Message

(3) Why does the [Confirm Firmware] dialog box shown in Figure 6.3 appear when | start up the debugger?
This message indicates that the firmware version corresponding to the emulator software and the

firmware version in the E1 emulator are not the same. Click on the [Yes] button regardless of the
version numbers shown in the dialog box.

Confirm Firmware §|

It iz neceszany to download the emulator
firmware. Do you wish to download it now?

Current wersion:

E zpected version:

Figure 6.3  [Confirm Firmware] Dialog Box
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(4) What is the procedure when the downloaded program is not displayed correctly after | start up the

debugger?

The endian is selectable for a RX600-family MCU. If the endian selected for the MCU does not match
that selected when the program was created, the debugger cannot recognize the reset vector value of
the downloaded program.
To check the endian selected when the program was created, select [Build]->[RX Standard Toolchain] in
the High-performance Embedded Workshop to open the [RX Standard Toolchain] dialog box and see

the [CPU] page (which shows compiler settings).
To check the endian selected for the MCU, see [Endian] on the [MCU] page of the [Configuration
Properties] dialog box.
If the selections do not match, modify either of them.

RX Standard Toolchain EIEI
Canfiguration : Assembly | Link/Library | Standard Librg bolcl 4 | ¥
Debug RREI0_E1_E2057STEx] | pp)

= Al Loaded Frojects R0 - Detaie. ‘
= QimEm o
&[] C sowce file
(10 T source file Lite: -]
(10 Assambly source fle | ES
(1] Linkage symbol fils [T —

Base reister

ROM :

Mone -

<% File Edit Wiew Project BENEN Debug  Setup  Tools
D@ S
5 08 2

R Standard Toolchain. ..

@ Euild File
\2] Build
£ Build Al
Build Multiple. ..

=-[F Tuterial
- 23 C source file
B fijCl-C #% Clean All Projects

Clean Current Project

tpro.

resetpro.c Update All Dependencies

Compiler settings

The two must
match.

i Tutorial - High-performance Embedded Workshop - [Tutorial.c]

Test Window Help
MLt

ChHl+F7 |Ef 1, ﬁ:

F7

xxxxxxxx

—_—

Configuration Properties E‘
Inteinal flash memory overwite | External flash memory |
MCU Swstem
Operating mode:
Idode: Single-chip mode
ﬂ Endian: | J l
Input clock [ExXTAL): |1 25000 MHz
Extemnal memory areas
Aiea | Endian | BUS ‘width
< bd
“wWiork Bk start address (=400 3000
bytes used]
M C U tt ak Cancel
In
Se gs st show this dialog box again.

Figure 6.4

Checking That the Endians Match

(5) What is the procedure when | try to execute a debugging command but it is not accepted?
Check whether you have selected the flash programmer mode in the [Initial Settings] dialog box. If the
message shown below is displayed in the output window, the emulator is operating in the flash
programmer mode. To execute a debugging command, select the debugging mode instead.

x|
|

&

Thi= operation is not supported in Flash Writer Hode.

i EBuild }\Dehug ."{. Find in Files 1 )\ Find in Files 2 .}\ IMacrao }\Test f:\ Wersion Contral fn'r

Figure 6.5

Display in the Output Window
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(6) Since Il installed the E1/E20 emulator software V.1.00 Release 00 on a host computer running Windows®
XP, no other emulators are connectable to the host computer. How do | connect another emulator?

Follow the procedure below to check the operating state of USB driver.

Connect the emulator to the host computer and supply power to the emulator.

Start up the Windows’ Device Manager to see the list of devices.

Open the properties for the Renesas’ USB driver and click on the [General] tab.

If the “The drivers for this device need to be reinstalled.” message is displayed in the [Device status]
section, take the following steps to reinstall the USB driver.

w N

Note:

Right-click on [Renesas E-Series USB Driver] under the [Renesas Emulator] category in the Device
Manager and select [Delete] from the menu.

Turn off power to the emulator.*

Turn on power to the emulator.*

[Found New Hardware Wizard] automatically starts. Select [Install the software automatically
(Recommended)] and click on the [Next] button.

[Found New Hardware Wizard] shows the “Please select the best match for your hardware from the
list below.” message.

When two or more inf files are displayed, select one and click on the [Next] button.

Check that [Found New Hardware Wizard] shows the “The wizard has finished installing the
software for: Renesas E-Series USB Driver” message. Click on the [Finish] button.

Turning power to the emulator on and off

Most on-chip emulators can only be supplied with power while they are connected to the host
computer via a USB interface cable. To turn power to such emulators on or off, connect or disconnect
the USB interface cable.

This note applies to the emulators given below. That is, the only exception is the E8a.

— E10A-USB
—E1

— E20

— ES8

— E7

— E10T-USB
— E100

— E30A

— E200F

(7) Other Questions
The most common questions and answers about Renesas products, including the E1, are given as
“FAQs” on the Renesas Web site. Enter the E1 emulator page and click on “FAQs".
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Homepage and Contact Information

Renesas Electronics’ Homepage
http://www.renesas.com/

Contact
http://www.renesas.com/contact/

All trademarks and registered trademarks belong to their respective owners.
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Notice

All information included in this document is current as of the date this document 1s 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 sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electromies such as that disclosed through our website.

Renesas Electronies 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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of cireuits, software and other related information in this document are provided only to illustrate the operation of
sermiconductor products and application examples. Youare 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. You 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 produet’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 ineurred 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, ete.

“Standard™: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

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

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial 1ife support devices or systems), surgical implantations, or healthcare
intervention (2.g. excision, ete.), and any other applications or purposes that pose a direct threat to human lifs.

You should use the Renesas Electronics products deseribed in this document within the range specified by Renesas Electromics,
especially 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 mal fiinetions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electromies endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the oceurrence of failure at a certain rate and malfinetions under certain use conditions. Further,
Renesas Electronics produets 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 mal finetion 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 Electronies 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 net 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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