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Notice

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

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

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

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

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 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 product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home 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 life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

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 malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

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

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

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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The information in this document is current as of February, 2006. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

No part of this document may be copied or reproduced in any form or by any means without the prior

written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual

property rights of third parties by or arising from the use of NEC Electronics products listed in this document

or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

Descriptions of circuits, software and other related information in this document are provided for illustrative

purposes in semiconductor product operation and application examples. The incorporation of these

circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC

Electronics products, customers must incorporate sufficient safety measures in their design, such as

redundancy, fire-containment and anti-failure features.

NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and

"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"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.

"Special": 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, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC

Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to

determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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PREFACE

Target Readers This manual is intended for user engineers who design and develop application
systems of the V850 Series, 78K0 Series and 78K0S Series.

Purpose This manual is intended for users to understand the functions of the SM+ in the
organization below.

Organization This manual consists of the following chapters:

e OVERVIEW

¢ INSTALLATION

e STARTING AND TERMINATING
e ASSOCIATION WITH PM+

e DEBUG FUNCTION

e SIMULATION FUNCTION

o WINDOW REFERENCE

e COMMAND REFERENCE

How to Use This Manual It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, microcontrollers, C language, and assemblers.

For information on functions the windows and dialog boxes
— Read CHAPTER 7 WINDOW REFERENCE.

For information on functions the command functions
— Read CHAPTER 8 COMMAND REFERENCE.

For information on the meanings and causes of messages:
— Read APPENDIX D MESSAGES.
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Related Documents: When using this manual, also refer to the following documents.
Some related documents may be preliminary versions. Note, however, that whether
a related document is preliminary is not indicated in this document.

Documents related to 78K Series development tools (User’s Manual)

Document Name Document No.
CC78KO0 Ver. 3.70 C Compiler Operation U17201E
Language U17200E
CC78K0S Ver. 1.60 C Compiler Operation U17416E
Language U17415E
RA78KO0 Ver. 3.80 Assembler Package Operation U17199E
Language U17198E
Structured Assembly Language U17197E
RA78KO0S Ver. 1.50 Assembler Package Operation U17391E
Language U17390E
Structured Assembly Language U17389E
SM+ System Simulator Operation This manual
User Open Interface Specifications U17663E
SM78K Series Ver. 2.52 System Simulator Operation U16768E
ID78KO0-NS Ver. 2.52 or later Integrated Debugger Operation U16488E
ID78K0S-NS Ver. 2.52 or later Integrated Debugger Operation U16584E
ID78K0-QB Ver. 2.81 Integrated Debugger Operation U16996E
ID78K0S-QB Ver. 2.81 Integrated Debugger Operation U17287E
PM+ Ver. 6.00 Project Manager U17178E
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Documents related to V850 Series development tools (User’s Manual)

Document Name

Document No.

CA850 Ver. 3.00 C Compiler Package Operation U17293E
C Language U17291E
Assembly Language U17292E
Link Directives U17294E
ID850 Ver. 2.50 Integrated Debugger Operation U16217E
ID850NW Ver. 2.51 Integrated Debugger Operation U16454E
ID850NWC Ver. 2.51 Integrated Debugger Operation U16525E
ID850QB Ver. 2.80 Integrated Debugger Operation U16973E
SM+ System Simulator Operation This manual
User Open Interface Specifications U17663E
SM850 Ver. 2.50 System Simulator Operation U16218E
SM850 Ver. 2.00 or later System Simulator External Part User Open Interface Specifications U14873E
RX850 Ver. 3.13 or later Real-Time OS Basics U13430E
Installation U13410E
Technical U13431E
RX850 Pro Ver. 3.15 Real-Time OS Basics U13773E
Installation U13774E
Technical U13772E
RD850 Ver. 3.01 Task Debugger U13737E
RD850 Pro Ver. 3.01 Task Debugger U13916E
AZ850 Ver. 3.20 System Performance Analyzer U14410E
PG-FP4 Flash Memory Programmer U15260E
TW850 Ver. 2.00 Performance Analysis Tuning Tool U17421E
PM+ Ver. 6.00 Project Manager U17178E
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CHAPTER 1 OVERVIEW

The System Simulator SM+ (hereafter referred to as the SM+) is a software tool developed for NEC Electronics

V850/78K0/78K0S Series of microcontrollers for embedded control.

efficient debugging of user programs.

This software tool is intended to enable

SM+ allows debugging through simulation by downloading load module type object files to the target memory

area of the simulator.

The following types of SM+ are available according to the corresponding device (descriptions in parentheses

show the symbols used to indicate each device in this manual).

- SM+ for V850 ( [V850] )
- SM+ for 78K0 ( [78K0] or [78K])
- SM+ for 78K0S ( [78KO0S] or [78K])

Figure 1-1 SM+ for V850

Bl Eit Wen wn Cwes Gpikn Be Bepl Dowis Jew S Hiks

Jifw|wn =] -m[a z!mlm_m Qamm Ll R ol

L e e T e e T el C|

gy B REE F 00080 A ELAS

uk I: el Fone I.lrll-ﬁn Tlar

counler = 11
broakicunter = 01

wbila 415 |
IMicaarfar == |h||| al
aundar = 13
| utzxal =l
zaunlartb; 2

[ o REE =
.m];TJ '&\-h|li.|d;] _‘J Char | a2 Fy
| R [ EEE i

OECE
PEDL = GodINO:  fu aukpal madel mf D . D . . . ' .
IEREH |
ECEEE

i braakiconlarie: had
1 rl-'.Ei 1l | LIJ
BT slol-| AT =laix
L T | g ==
. , = [Macifvaie |[Fruajpm_mi P ¢ Poas_ Fags_ P
__i____}'l F'__ [l |_‘._|'|_ ] _|'|_r'_ LI _|—I r._‘_r =] I o 2 ] oD o L [ -
) 0 e S gy e e 1 i E|F 4| wop| o 1 ] L (]
1 | 1 | 1 | [ ] 20| 4 i oo t il
) 1 I PR a [t an| @ 1 o L o
| T 5 wo| 1 1 1can ] ]
| |F EUT 1 ] L B0
) 0 1 i n i 2000
n |t o] o 1 o L =0
[Rrrrrr T (s
S g | [ | - =
u B i o
[rar RS | [BEERK | Warmsal Bk [T e

This chapter explains the following items regarding the SM+.

- Features
- System Configuration
- Operating Environment

- Cautions During Debugging
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CHAPTER 1 OVERVIEW

1.1 Features

(1) Target-less evaluation
Early logical debugging of user programs without an in-circuit emulator is made possible through simulation of
target device operation including the operation of internal peripheral units and interrupt processing, in addition

to the operation of the CPU itself.

(2) Various simulation functions provided

The operability is similar to that of the System Simulator ID Series developed for NEC Electronics.
(3) Offer various simulation functions

- Signal data display function
Waveform display of the signal data of the specified pins is possible using the [Timing Chart] Window.

- Signal data input function
Input during simulation of the created signal data with timing information is possible using the [Signal Data
Editor] Window.

- Panel function
Construction of a dummy target system is possible in the [I/O Panel] Window.
SM+ provides standard display of buttons, LEDs, key matrices, etc., as I/O devices, as well as manipulation
items, and a target system can easily be constructed by allocating these elements.

- Construction of user target system

The user logic block in the target system can be constructed through user programming, by using the user

open interfaceN°te.

Note: Refer to "SM+ User Open I/F". (Separate document)

(4) Source debugging

A C source program and source program in assembly language can be debugged.

(5) Monitor function (automatic display updating function when execution is stopped)
If execution of the user program is stopped, the values of the window displayed on the screen are

automatically updated.

(6) Saving/restoring debugging environment
The debugging environment including information on setting of breakpoints and events, downloading files, and
display status and position of windows can be saved to a file (project file).

By loading this project file, the debugging environment can be restored.

(7) Batch execution by command and creation of custom window
A console window that allows batch processing on the command line and creation of the user's own custom

window has been added.

(8) Function expansion by TIP or ToolLink [V850] / Function expansion by TIP [78K]

Function expansion is possible by linking with NEC Electronics microcontroller tools that support TIP or
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ToolLink.

1.2 System Configuration

SM+ startup requires a device file. SM+ can also contribute to the realization of an even better development
environment when linked to Project Manager that provides an integrated program development environment for the

Windows platform (PM+, product of NEC Electronics).

This section explains the following items related to the system configuration:

- Example of system configuration

- Internal configuration

1.2.1 Example of system configuration

The example of system configuration is shown in the following figure.

Figure 1-2 Example of System Configuration

Host machine SM+ Device file

PM+

1.2.2 Internal configuration
SM+ is configured of the following two blocks.

- Debugger block
Has debugging functions equivalent to those of the ID Series. (Refer to "CHAPTER 5 DEBUG FUNCTION".)

- Simulator block
Simulates the operation of the target device. (Refer to "CHAPTER 6 SIMULATION FUNCTION".)
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1.3 Operating Environment

This section explains the following items related to the operating environment:

- Hardware environment

- Software environment

1.3.1 Hardware environment

(1) Host machine
The machine by which the target OS operates
(2) crPU

Pentium 1™ 300MHz or above (450MHz or above is recommended)

(3) Memory
RAM : 128Mbytes or above (256Mbytes or above is recommended)

1.3.2 Software environment

(1) OS (any of the following)
Windows98, Windows2000, WindowsMe,WindowsXP Home Edition, WindowsXP Professional

Caution: Regardless of which of the OSs above is used, we recommend that the latest Service Pack is

installed.

(2) Device file (Individual acquisition)
The device file of the target device to be used.
This file is available from the following Web site of NEC Electronics.

http://www.necel.com/index_e.html
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1.4 Cautions During Debugging

The cautions to be observed during debugging are described below.

- When performing source level debugging

1.4.1 When performing source level debugging

The object file for which source level debugging is performed must include symbol information or other
information for debugging (debugging information).

Therefore, perform the following processing during source file compiling.

(1) When using PM+

Specify [Debug Build] when the Build mode is selected.

(2) When using CA850 [V850] , LK78KO0 [78K0], LK78KO0S [78K0S] on standalone basis

Add the -g option.
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CHAPTER 2 INSTALLATION

This chapter explains the following items about installation of SM+:

- Installing

- Uninstalling

2.1 Installing

The following items must be installed, when the SM+ is used.

Table 2-1 Install

Item Procedure

SM+ system disk Install the contents of this disk according to the automatically executed

installer.

Used device file Install this file according to the DFINST.exe dedicated startup installer by

selecting [Start] menu -> [Program] -> [NEC Electronics Tools]NOte ->
[Device File Installer].

Note: The installation directory is [NECTools32] when using SM+ without multiple-version installation

function.

Caution:  When using SM+ without multiple-version installation function, to install the SM+ again after the
SM+ has been installed once, be sure to uninstall the SM+. If the SM+ is installed in a folder differ-

ent from that, without uninstalling, the SM+ that has already been installed cannot be uninstalled.

2.2 Uninstalling

Perform uninstallation using [Add/Remove Programs] on the Control Panel.
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This chapter explains the following items related to the starting and terminating the SM+:

- Startup Option And Argument Specification
- Starting

- Terminating
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CHAPTER 3 STARTING AND TERMINATING

3.1 Startup Option And Argument Specification

The procedure for specifying the startup options and arguments for the SM+ is described below.
By specifying the startup options and arguments, it is possible to specify the script file at startup and the project

file.

Remark:  When starting up the SM+ from PM+, the startup option and argument settings are performed in
[Debugger Settings...] in the [Tool] menu of PM+. (Refer to "CHAPTER 4 ASSOCIATION WITH

PM+".) The debugger startup option can be set to the option column.

3.1.1 Specification method
1) Create the SM+ shortcut on the desktop.

The SM+ execution file is located in the bin folder in the folder to which the installation was performed.

2) Open the properties of the created shortcut and after the execution file name displayed in [Target:], specify

the option and argument. (Refer to "3.1.2 Specification format and options".)

Figure 3-1 Startup Option (Example)

SM+ for Y850 XX Properties @El

| GeneralJI Shortcut i_l:ompatibilit_l,;'

S+ for WBE0 WK

Target type: Application

Target location: bin

Target:

Start in; | |

Shartcut key: i Maone

2 i
4 1 - |
Bur: | Mormal window w |

Camment: |

[ Find Target... l [ LChange lcon... l [ Advanced... l

QK. ] [ Cancel
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3.1.2 Specification format and options

(1) Specification format

xxx.exe ?options?
xxx.exe ?options? project

Each option and argument is separated by a space. The case is distinguished in the character string.
Arguments enclosed between '?' can be omitted.

When a project file is specified, that project file is read at startup.

However, during PM+ startup, the project file specification is ignored.

When there are spaces in the file names and paths, specify the project file names and script file names enclosed

in double quotation marks (" ). (Refer to " Example3) Specification when there are spaces in the path".)

(2) Specification options

The following options can be specified.

Table 3-1 Startup Options

Options Meaning
Isc Change background color of window to system color.
Iscript:script file name Specify the script file to be executed at startup.

(3) Specification example

Examplel) Specification of script file only

xxx.exe /script:c:\work\script.tcl

Example2) Specification of script file and project file

xxx.exe /script:c:\work\script.tcl c:\work\project.prj

Example3) Specification when there are spaces in the path

xxx.exe /script:"c:\work folder\script.tcl" "c:\work folder\project.prj"
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3.2 Starting

1) Start SM+ from the [Start] menu of PM+ or by clicking the shortcut created on the desktop.
Refer to "4.3 To Start SM+ From PM+" when starting from PM+.
Start the SM+, the Configuration Dialog Box will be opened.

Figure 3-2 Configuration Dialog Box
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2) Set the items related to the operating environment of the SM+ in the Configuration Dialog Box. After setting

each item, click the <OK> button in the dialog box.

3) The Main Window will be opened and the SM+ can be operated. Mainly use this window for debugging.
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3.3 Terminating

1) Select [File] menu -> [Exit] on the Main Window. The following the Exit Debugger Dialog Box will be
opened: (An execution stop confirmation message is displayed when stop operation is performed during

program execution.)

Figure 3-3 Exit Debugger Dialog Box

o ] Thiz will end vour Debugeger zession.
\_“/ Do vou want to save the zettings in the project file 7

o Mo Cahcel

2) To save the current debugging environment to a project file, click the <Yes> button. If the <No> button is

clicked, all the windows are closed the SM+ terminated.
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CHAPTER 4 ASSOCIATION WITH PM+

The SM+ can automatically perform a series of operations in development processes, such as creating source
files -> compiling -> debugging -> correcting source files, in association with the PM+.
This chapter explains the following items related to association with the PM+.

For details of the PM+ functions, refer to the PM+ User's Manual.

- Setting Build Mode
- Registering Debugger To PM+ Project
- To Start SM+ From PM+

- Auto Load

Caution: If a load module file is created by using the Windows command prompt, the function to associate

the SM+ with the PM+ cannot be used.
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4.1 Setting Build Mode

To debug the load module file created by the PM+ on the SM+ at the source level, build to output symbol
information for debugging must be performed to create a load module file. This setting can be performed by

selecting [Debug Build] on the PM+.

4.2 Registering Debugger To PM+ Project

The debugger to be used or the load module files to be downloaded can be specified for each project in the

PM+.

4.2.1 Selecting debugger

The procedure for selecting the debugger is as follows:

The SM+ is registered as the debugger of the active project. The SM+ icon is displayed on the toolbar of the

PM+.

(1) Creating a new workspace

1) Select [File] menu -> [New Workspace...] on the PM+.
-> This opens the dialog box to create a new workspace using the wizard format.

2) Creating the necessary settings for the workspace with the wizard, the [Select Debugger] dialog box will be
opened. Specify SM+ in this dialog box.

For details of the setting, refer to the User's manual.
(2) Using an existing workspace

1) Select [Tool] menu -> [Debugger Settings...] on the PM+.
-> The [Debugger Settings] dialog box will be opened.

2) Specify SM+ and click the <OK> button in this dialog box. For details of the setting, refer to the User's

manual.
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4.2.2 Downloading multiple load module files [v850]

Load module files in the same project group can be downloaded when using SM+.

Download multiple load module files by specifying items in the [Debugger Settings] dialog box of PM+.

Figure 4-1 Downloading Multiple Files

[ebug Optiong

v Daownload the Debug Target Files in the zame Project Graup

Debug T arget File List:

¥ C:\Program Files\WEC Electronics Toolshsamplehb.out

For details of the project group, refer to the "User's manual".

Remark: Multiple load module files that are being downloaded can be checked in the Load Module List

Dialog Box of the SM+.
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4.3 To Start SM+ From PM+

The SM+ can be started from the PM+ as follows:

Click the SM+ starting button on the toolbar of the PM+.

Select the [Build] menu -> [Debug] on the PM+.

Select the [Build] menu -> [Build and Debug] on the PM+.
- Select the [Build] menu -> [Rebuild and Debug] on the PM+.

If the debugging environment of the SM+ is saved to a project file currently being used by the PM+, it will be

started in the debugging environment saved in the project file.

If the debugging environment of the SM+ is not saved to a project file being used by the PM+, the Configuration

Dialog Box is opened. At this time, the device type (chip name) cannot be changed.

4.3.1 Restoring debugging environment

The previous debugging environment can be restored by the following procedure when the SM+ is started from

the PM+:

1) Create a new workspace (project file: e.g., sample.prj) on the PM+Note,

2) Start the SM+ from the PM+. Because a new project file is created, set items other than the device type (chip
name) in the Configuration Dialog Box in the same manner as when only the SM+ is started.

3) Download the load module file to be debugged with the Download Dialog Box of the SM+.

4) Debug the load module file on the SM+.

5) Click the <Yes> button on the Exit Debugger Dialog Box when the SM+ is terminated.
-> The debugging environment will be saved to the project file (sample.prj) for the PM+ when the SM+ is
terminated (the debug environment can also be saved to the sample.prj file by overwriting the project file at
times other than the completion of SM+ debugging).

6) When the SM+ is next started up after the sample.prj file is read by PM+, the debug environment at the point

when the project file was saved is automatically restored.

Note: In the SM+ and PM+, the environment information is saved to a project file and referenced. The
extension of the project file that can be used by the SM+ and PM+ is "prj". For the information that

is saved or restored by the project file, refer to the "User's manual" of each product.
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4.4 Auto Load

If a bug is found while the load module file is being debugged by the SM+, correct the source file using the
following procedure. Compiling and re-downloading the file can be automatically executed. (Refer to "4.4.1 Auto

load by correcting source code".)

The load module is downloaded again to the SM+ by compiling and linking the file on the PM+ with the activated

SM+. (Refer to "4.4.2 Auto load by starting debugger".)

Caution:  This processing cannot be performed if it is selected that the standard editor (idea-L) is used with
the PM+.

4.4.1 Auto load by correcting source code

Correct the source file for auto load as follows:

1) Open the source file to be corrected in the Source Window. Select [File] menu -> [Open] and specify the file

to be corrected on the SM+ (if the file is already open in the Source Window, that window is displayed in the

forefront).

-> The specified file will be opened in the Source Window.
2) Select [Edit] menu -> [Edit Source] on the SM+.

-> An editor will be opened and the specified source file will be read.
3) Correct the source file on the editor.

4) Terminate the editor.

Caution:  The CPU reset is not performed when the load module file is automatically downloaded. The debug
window that was opened when the editor was called, and each event setting will be restored. If the
previously used line or symbol has been deleted as a result of correcting the source file, the follow-
ing happens:

- A variable that was displayed is dimmed.

- The event mark of an event condition is displayed in

5) Select [Build] menu -> [Build and Debug], or [Build] menu -> [Rebuild and Debug] on the PM+.

4.4.2 Auto load by starting debugger

If the following operation is performed on the PM+ with the SM+ started, the load module will be automatically
downloaded to the SM+.

- Selecting the [Build] menu -> [Build and Debug] on the PM+.

- Selecting the [Build] menu -> [Rebuild and Debug] on the PM+.

Remark:  Specify whether to use a CPU reset after downloading from [Debugger Settings...] on the [Tool]

menu of PM+ (a CPU reset is performed by default).
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This chapter explains about debug function of SM+.

Table 5-1 Debug Function List (Flow of Debugging Operations)

Item

Refer To

To set the debugging environment

5.1 Setting Debugging Environment

To download the load module

5.2 Download Function, Upload Function

To display the source file and the disassemble result

5.3 Source Display, Disassemble Display Function

To set a break point

5.4 Break Function

To execute the user program

5.5 Program Execution Function

To check the variable value

5.6 Watch Function

To check and edit the memory contents

5.7 Memory Manipulation Function

To check and change the register variable

5.8 Register Manipulation Function

To check the execution time

5.9 Timer Function

To check the trace data

5.10 Trace Function

To check the coverage measurement results

5.11 Coverage Measurement Function

To manage the events

5.12 Event Function

Snapshot function

5.13 Snapshot Function

Stub function

5.14 Stub Function

RRM sampling

5.15 RAM Sampling Function

To save the debug environment and window status

5.16 Load/Save Function

Jump function, linking window function

5.17 Functions Common to Each Window
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5.1 Setting Debugging Environment

This section explains the following items related to the setting debugging environment:

- Setting operating environment
- Setting option

- Setting mapping
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5.1.1 Setting operating environment

The simulator operating environment settings are performed in the Configuration Dialog Box that is automatically
displayed when SM+ starts up.
If a project file already exists, the debugging environment can be restored by clicking the <Project...> button.

(Refer to "5.16.1 Debugging environment (project file)".)

5.1.2 Setting option

The extended options and debug options are set in the Extended Option Dialog Box and Debugger Option

Dialog Box .

5.1.3 Setting mapping

The mapping settings are performed in the Configuration Dialog Box.

The SM+ virtually manages a contiguous memory space the same as that of the target device specified in the
Configuration Dialog Box, by securing an alternate memory on the host machine.

Consequently, the size of the internal ROM/RAM area can be changed or any memory area can be mapped as
an emulation ROM/RAM area.

The following figure shows the target memory space if the uPD70F3261Y is specified in the Configuration Dialog
Box as the CPU to be used.

Figure 5-1 Memory Space Managed by SM+ (With uPD70F326Y1)
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5.2 Download Function, Upload Function

SM+ allows downloading and uploading of object files in the formats listed in the following table: Table 5-2, Table
5-3.

This section explains the following items:

- Download

- Upload

User's Manual U17662EJ1VOUM



CHAPTER 5 DEBUG FUNCTION

5.2.1 Download

Object files are downloaded in the Download Dialog Box.
The corresponding source text file (Source Window) is displayed by downloading load module files with debug

information.

Remark: Multiple load module files can be downloaded. Loaded files can be checked in the Load Module

List Dialog Box that is opened by selecting [File] menu -> [Load Module]. [V850]

(1) Format of file that can be downloaded

Format of file that can be downloaded is as follows:

Table 5-2 Type of File That Can Be Downloaded

Format Extension
Load moduleNotel Load Module (*.out)
Load Module (*Ink:*.Imf)
Intel Hex format™Note2 Hex Format (*.hex)Note4
Hex Format [Bank] (*.hex)
Motorola Hex format S typeNote3 Hex Format [64KB] (*.hex)

Extended Tektronix Hex format

Binary data Binary Data (*.bin)Note>
Binary Data [Bank](*.bin)
Binary Data [64KB](*.bin)

Coverage result Coverage (*.cvb)
Notel: ELF(.OUT) format [V850] ,XCOFF(.LNK, .LMF) format [78K]
Note2: Standard, extension [78K]

Standard, extension, and extension linear (Addresses of 1 MB or more can be uploaded.) [V850]

Note3: SO0, S3, S7[Vv850]
S0, S2, S8 [78K]
Note4: Automatic format detection
Hex Format (*.hex): When memory banks are not used
Hex Format [Bank] (*.hex): When memory banks are used (for memory banks) [78K0]

Hex Format [64KB] (*.hex): When memory banks are used (when memory capacity is 64 KB or

lower) [78K0]

Note5: Binary Data (*.bin): When memory banks are not used
Binary Data [Bank](*.bin): When memory banks are used (for memory banks) [78K0]
Binary Data [64KB](*.bin): When memory banks are used (when memory capacity is 64 KB or
lower) [78K0]
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5.2.2 Upload

Uploading of memory contents, etc., is performed in the Upload Dialog Box.

The saving range can be set.

(1) Format of file that can be uploaded

Format of file that can be uploaded is as follows:

Table 5-3 Type of File That Can Be Uploaded

Format Extension
Intel Hex formatNotel Hex Format (*.hex)Note3
Motorola Hex format S typeNote?
Extended Tektronix Hex format
Binary data Binary Data (*.bin)
Coverage results Coverage (*.cvb)
Notel: Standard (16bit-address) [78K]

Standard (16bit-address), extension (20bit-address), and extension linear (32bit-address) [V850]

Note2: S0,S3,S7:32bit - address [V850]
S0,S2,S8:24bit - address [78K]

Note3: Specify saving format
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5.3 Source Display, Disassemble Display Function

Source file display is performed in the Source Window.

Disassemble display and online assembly are performed in the Assemble Window.
This section explains the following items:

- Source display
- Disassemble display
- Mixed display mode (Source Window)

- Convert symbol (symbol to address)
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5.3.1 Source display

The corresponding text file is displayed in the Source Window by downloading a load module file having debug
information.

The display start position can be changed in the Source Text Move Dialog Box displayed by selecting [View]
menu -> [Move...].

Specifications related to the tab size, display font, etc., and specification of the source path are made in the
Debugger Option Dialog Box. Specify a searching method in the Source Search Dialog Box opened by clicking the

<Search...> button. The search result is highlighted in the Source Window.

Table 5-4 File Type Can Be Displayed

File Type (Extension) Meaning
Source (*.c, *.s) [V850] Source file
Source (*.c, *.s, *.asm) [78K] (The extension can be changed in the Debugger Option Dialog Box.)
Text (*.txt) Text file
All (*.%) All files

5.3.2 Disassemble display

Disassemble display is performed in the Assemble Window.

The display start position can be changed in the Address Move Dialog Box opened by selecting [View] menu ->
[Move...].

Offset display and register name display are specified in the Debugger Option Dialog Box.

Specify a searching method in the Assemble Search Dialog Box opened by clicking the <Search...> button. The

search result is highlighted in the Assemble Window.
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5.3.3 Mixed display mode (Source Window)

Programs can be disassembled and displayed combined with the source file by selecting [View] menu -> [Mix] in

the Source Window. The contents displayed in the mixed display mode can be saved as a view file.

Normal display mode

[ * Timer Set *

= TUMT = 0x200;

G0 CET1T = 1;

1 time_over = 0; —

In the normal display mode, general text files can be displayed as well as source files.

Mixed display mode

[ Fu Timer St o/
= TUMT = 0x200;
0000394 20660002 mowes Qx200, r0, rl12
0000398 GOETA0FZ zt. h r12, TUKI
G0 CET1T = 1;
Q000390 cOafd2fz zetl Ox7, THC1
1 time_aver = 0
00003 A0 44020000 mawhi Qx0, ep, rl
[ e KLE ] A1071184 +ow r) =0 TRFO( 1] -

If a program code corresponds to the line of the displayed source file, the disassembly line is displayed next to
the source line. The label of the address, code data, and disassembled mnemonic are displayed (the display

start position of the mnemonic is adjusted by the set value of the tab size).

Caution:  The mixed display mode is valid only when the load module is downloaded and the symbol infor-

mation is read, and the corresponding source file is displayed.

Remark:  When scrolling is performed using the cursor keys in the Mixed display mode, excessive scrolling

may occur. Also, scrolling down to the last line may not be possible using the cursor keys.
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5.3.4 Convert symbol (symbol to address)

In the Symbol To Address Dialog Box, can be displayed the address of the specified variable or function, or the

value of the specified symbol.

Convert symbol is performed by selecting the character string to be converted in the Source Window or

Assemble Window, and then selecting context menu -> [Symbol...].

The Specification symbols is indicated below.

Table 5-5 Specifying Symbols

Conversion Target

Specification Method

Variable

var

file#var (to specify a static variable with file name)

func#var (to specify a static variable with function name)

file#tfunc#var (to specify a static variable with file name and function name)

Function

func
file#func (to specify a static function with file name)

Label

label
file#label (to specify a local label with file name)

EQU symbol [78K]

equsym
file##fequsym (to specify a local EQU symbol with file name)

Bit symbol [78K]

bitsym
file#bitsym(to specify a local bit symbol with file name)

Line number of source file

file#no
prog$file#no

I/O port name portname
I/O register name [V850] I/0 regname
SFR name [78K] sfrname
Register name regname
PSW flag name pswname

"#" is used as a separator for file names, variables, function names, and line numbers. If a speci-

fied symbol is not found in the scope, all symbols (static variables, static functions, local labels) are

To specify a load module name when two or more load modules are read, use "$" as a separator to

delimit the load module name from a file name, variable, function name, or symbol name.

In the default status, a symbol name takes precedence. To temporarily change the priority, prefix-

ing "$" to a symbol gives the priority to a register name.

Remarkl: Separator "#"
searched.
Remark2: Separator "$" [V850]
44
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5.4 Break Function
The break function is used to stop execution of the user program by the CPU and operation of the tracer.
This section explains the following items:

- Break types
- Breakpoint setting

- Setting breaks to variables
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5.4.1 Break types

The SM+ has the following break functions.

Table 5-6 Break Types

Iltem Contents
Hardware break Notel Function to stop user program execution upon detection of
(Event detection break) the set break event condition.
-> Refer to "5.4.2 Breakpoint setting".
[Come Here] break Note2 Function to stop user program execution selected by select-
(Simple break) ing [Run] menu -> [Come Here] upon detection of address

specified in the Source Window or Assemble Window.

Break on satisfaction of condition of step Function to stop execution upon satisfaction of the stop con-
execution dition of each command ([Step In], [Next Over], [Return Out],
[Slowmotion]).

Forced break Function to forcibly stop execution by selecting [Run] menu
-> [Stop], or selecting the STOP button.
It is valid for all the execution commands.

Notel: This break is valid for [Go], [Go & GO], [Come Here] and [Restart].

Note2: After user program execution has been stopped, the breakpoint by this function is eliminated.
During execution of a user program by this function, break events set before the cursor position

does not occur.
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5.4.2 Breakpoint setting

Breakpoints can simply be set to the desired location by clicking in the Source Window or Assemble Window.
Since breakpoints are set as break event conditions and managed using the Event Function, restrictions apply to

the number of breakpoints that can be set. (Refer to "5.12.4 Number of enabled events for each event condition™.)

(1) Breakpoint setting method

Breakpoints are executed by clicking lines in which " * " is displayed (lines where program code exists).
If a breakpoint is set on a line on which an event breakpoint has already been set, "A" indicating that multiple

events have been set is marked. (Refer to "Table 7-5 Event Setting Status (Event Mark)".)
Remark:  Breaks before/after execution can be set in the Extended Option Dialog Box.

Figure 5-2 Breakpoint Setting

Click the asterisk (*; program code) in this area.

1 & E a0 -
Search. | << | »» | |Watch | GQuick. | Refresh Close

a1 /% set baudrate #/ & |
a2 U&0CTLT = UART_CTL1_115200BPS; B
23 UAOCTL2Z = UART_CTL2 _115200BPS;
34
a5 M uart enable (and THE, REE zet to 1) %/
28 % 8 data bits, no parity e/
37 /% enable receive and transmit lines %/
38 USOCTLO =  UART_CTLO_DATALENGTH_8 | UART_CTLO_PARITY_MONE |

kd 38 U4RT_CTLO _L3B | UART_CTLO_STOPBIT_1
40 USOCTLO =  UART_CTLO_PWR | UART_CTLO_EMABLE_TX | WART_CTLO_
11 { UART_CTLO_DATALEMGTH_® | UART_CTLOD_PARITY_MONE |

b 42 UART_CTLO _L3B);:
43
44 while{ 1 {
45 unsigned char data;

[ 4B forl data = 1; data < 25B; datat++ )i

E 47
18
43 S UADTSF = UADSTR.? & tranzlation status f|

> | whilel UADTSF == 1 J;
51 - |
52 T =
53|} ﬂ
| 3

(2) Deleting a breakpoint method
Click the position at which the breakpoint to be deleted is set.

As a result of deletion, If another event remains, however, the mark of that event is displayed.
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5.4.3 Setting breaks to variables

Access breaks can easily be set to variables from the context menu in the Source Window or Watch Window.

Figure 5-3 Setting Break to Variable

El Watch

Add. | Delete | Up | Refresh |

Clc

COLLKN

column
ColumnLine

+Port Input Buffer[10],

?

LAAAANAED
Break when fccess to this Variable

Ereak when Write to this Variable

Break when Read from thiz Wariable
Clear

Event 7

Chanee Watch..
Delete Watch

< | Bin 3
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5.5 Program Execution Function

The program execution function is used to start/stop execution of the user program by the CPU and operation of
the tracer.
Through user program execution, the program counter (PC) advances until the set breakpoint or forced break.

(Refer to "5.4 Break Function".)

Remark:  While the user program is being executed, trace event condition and timer event condition can be

set. (Refer to " Trace Dialog Box", " Timer Dialog Box".)

The following types of SM+ execution functions are provided. They are operated using the execution buttons on

the toolbar , or from the [Run] menu.

Figure 5-4 Execution Button

*.

Gio

]
ReGio

>
Gio

|
Owar

- =

Fet

|

Step Re=

Figure 5-5 [Run] Menu

File  Edit “iew Option BEEN Event Browse Jump  Simulator  Window  Help

Bestart Fd

Go F&
Ienore break, points and Go - Girl+F5B
Return Cut F7
Step In Fa
Mext Ower F10
Go & Go

Slowmation
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Table 5-7 Type of Execution

Items Contents

[Restart] The CPU is reset and the user program is executed starting from address 0.
[V850]
The CPU is reset and the user program is executed starting from RESET address.
[78K]
This is the same operation as "resetting the CPU before execution of the user
program and executing [Go]".

[Go] The user program is executed starting from the address indicated by the current

PC register and is stopped if a set break event condition is satisfied.

[lgnore break points and
Go]

The user program is executed starting from the address indicated by the current
PC register Execution of the user program continues, ignoring set breakpoints.

[Return Out]

The user program is executed until execution returns to the calling function
described in C language.

[Step In]

In the source mode,Step execution of one line of the source text is performed
starting from the current PC register value and the contents of each window are
updated.

In the instruction mode,One instruction is executed from the current PC register
value and the contents of each window are updated.

[Next Over]

jarl instruction [V850]

Next step execution is performed, assuming the function or subroutine called by
the jarl instruction as one step (step execution continues until the nesting level
becomes the same as when the jarl instruction was executed).

Instruction other than jarl [V850]

The same processing as [Step In] is performed.

CALL / CALLT / CALLF instruction [78K]

Next step execution is performed, assuming the function or subroutine called by
the CALL / CALLT / CALLF instruction as one step (step execution continues until
the nesting level becomes the same as when the CALL / CALLT / CALLF
instruction was executed).

Instruction other than CALL / CALLT / CALLF [78K]

The same processing as [Step In] is performed.

[Start From Here]

This command executes the user program starting from the specified address.
Execution of the user program is stopped when a set break event condition is
satisfied.

[Come Here]

The user program is executed from the address indicated by the current PC
register to the address selected in the line/address display area of the Source
Window or Assemble Window, and then a break occurs.

While the user program is being executed, the break event currently set does not
occur.

[Go & Go]

The user program is executed starting from the address indicated by the current
PC register and stopped if a set break event condition is satisfied. The contents of
each window are updated, and execution of the user program is resumed from the
address at which the program was stopped.

This operation is repeated until the user executes [Stop].

[Slowmotion]

Step execution of one line is performed from the address indicated by the current
PC register value in the source mode. In the instruction mode, step execution of
one instruction is performed. The contents of each window are updated each time
step execution is performed.

This operation is repeated until the user executes [Stop].

[Stop]

Forcibly stops program execution.
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5.6 Watch Function

This section explains the following items related to the watch function:

- Displaying and changing data values

- Displaying and changing local variable values

- Registering and deleting watch data

- Changing watch data

- Temporarily displaying and changing data values
- Callout watch function

- Stack trace display function
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5.6.1 Displaying and changing data values

Data values are displayed and changed in the Watch Window.
Shifts in data values can be checked by registering watch data.

The display format is specified in the Debugger Option Dialog Box.

Figure 5-6 Watch Window

Bi=1E

Refresh | Cloge |

-num_data[10] Nx03FFEDOC
num_data[0] 0x77
num_data[1] Nx2d
num_data[2] 0xGB
num_data [2] 1B
num_data[4] 0x3C
num_data [5] IE3]
num_data[6] NxhF
num_data [7] 0x74
num_data[8] Nx7F
num_data [9] 0x70

| vl | ’

Figure 5-7 Specification of the Display Format (Debugger Option Dialog Box)

Watch Default

Sige: |Byte x| Radiz |Hex |
Show YWariable Tvpe: On & Off
{+ -

5.6.2 Displaying and changing local variable values

Local variables are displayed and changed in the Local Variable Window.
Local variables within the current function are automatically displayed in this window. (Variable addition/deletion

is not possible.)

Figure 5-8 Local Variable Window

B Local Variable (slot)

Refresh Cloze
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5.6.3 Registering and deleting watch data

Data can be registered to the Watch Window from the Source Window or Assemble Window. This is simply
done by selecting the variable or symbol name in the respective window, and then clicking the <Watch> button.

Registration is also possible with the following method.

- Drag and drop the selected variable or symbol name directly on the Watch Window. (Refer to "5.17.4 Drag &
drop function".)

- Click the <Add> button in the Quick Watch Dialog Box or Add Watch Dialog Box.

To delete watch data, click the variable name or symbol name (multiple selections can also be made using the
Shift key or Ctrl key), and then click the <Delete> button. However, lines with an expanded hierarchy, such as

elements of an array, and members of structures and unions, cannot be deleted.

5.6.4 Changing watch data

Watch data is changed in the Change Watch Dialog Box.
Note that the symbol name can be changed even if it results in duplication of a name already in use with existing

data.

Figure 5-9 Change Watch Dialog Box

GChange Watch &l

Mame: |
Radix: (* Proper  Hex " Dec " Qct " Bin (™ String
Size (* Adaptive ™ Bwte " Half iard ™ Wiord

Mumber:
o] 4 | Cancel Bestore Help
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5.6.5 Temporarily displaying and changing data values

Data values are temporarily displayed and changed in the Quick Watch Dialog Box.

Select the desired variable or symbol name in the Source Window or Assemble Window and click the <Quick...>
button to perform watch data registration.

The display radix, display size, and display number can be changed in this window.

Figure 5-10 Quick Watch Dialog Box

Quick Watch rg|

- Viewm | fdd | Close |

Name:  [data x| Mumber: [
0x32

< | vll4] | »

5.6.6 Callout watch function

The corresponding variable value pops up when the mouse cursor is placed over a selected variable in the
Source Window or Assemble Window.

5.6.7 Stack trace display function

This function displays the stack contents of the current user program in the Stack Window.

Figure 5-11 Stack Window

BES

nun_idx 000000001
zlot,.outdslot.clmain( 473 - -
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5.7 Memory Manipulation Function

This section explains the following items related to the memory manipulation:

Verify check, etc., is specified in the Extended Option Dialog Box.

- Displaying and changing memory contents
- Filling, copying, and comparing memory contents
- Modifying memory contents (DMM function)

- Access monitor function
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5.7.1 Displaying and changing memory contents

In the Memory Window, the memory contents can be displayed or changed by using mnemonic codes,

hexadecimal codes, and ASCII codes. Searching is done in the Memory Search Dialog Box displayed by clicking

the <Search...> button. The results of search is highlighted in the Memory Window.

The display start position can be changed in the Address Move Dialog Box displayed by selecting [View] menu -

> [Move...].

The variables and data allocated to the sampling range can be displayed in real time even during program

execution. (Refer to "5.15 RAM Sampling Function™.)

Remark:

The address width changes when memory banks are used. [78K0]

Figure 5-12 Displaying and Changing Memory Contents

L Memory.
Search... | <4 | r I Refresh J todify... J Ciloze
Addr +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A4 +B -0123456789ABCDEF
03FF7000/00 00 OO0 OO0 00 00 00 00 OO0 00 00 00 §................ -
O3FF7010/00 00 00 00 00 00 00 00 00 00 Qo0 00 §................ =
03FF7020/00 00 OO0 OO0 0O 00 OO0 OO0 OO0 00 00 00 §................ L
O3FF7030/00 00 00 00 00 00 00 00 00 00 Qo 00 §................
03FF7040/00 00 00 OO0 0O 00 OO0 OO0 OO0 OO0 0O 00 §................
O3FF7050/00 00 00 00 00 00 00 00 00 00 Qo0 00 §................
03FF7060/00 00 00 OO0 0O OO0 OO0 OO0 OO0 OO OO 00 §................
O3FF7070/00 00 00 00 00 00 00 00 00 00 Qo0 00 §........ ... ... .
03FF7080/00 00 OO0 OO0 0O 00 OO0 OO0 OO0 00 00 00 §................
O3FF7090/00 00 00 00 00 00 00 00 00 00 Qo0 00 §................
03FF70A000 00 00 OO0 0O 0O OO OO0 OO0 OO 0O 00 §................
O3FF70BQ00 00 00 00 00 00 00 00 00 00 Qo 00 §................
03FF70CO00 00 00 OO0 00 00 00 00 00 00 00 00 §................
O3FF7000(00 00 00 00 00 00 00 00 00 00 Qo0 00 ... . ... .....
03FF70EQ00 00 00 OO0 0O 00 OO0 OO0 OO0 00 00 00 §................
O3FF70FQ00 00 00 00 00 00 00 00 00 00 Qo0 00 §........ ..., =
03FF7100/00 00 00 OO0 08 71 FF O3 00 OO0 o0 oo ... .. q...... @ys0
03FF7110/19 12 02 58 00 10 08 03 46 21 06 0OE il Pl ﬂ
DSFF?12DDW DF oo o0 00 00 00 00 00 00 0O 00 ... ¥
1

5.7.2 Filling, copying, and comparing memory contents

Memory contents are Filled, copied, and compared in the Memory Fill Dialog Box, Memory Copy Dialog Box,

and Memory Compare Dialog Box displayed by selecting [Edit] menu -> [Memory] -> [Fill.../Copy.../Compare...].

The comparison results are displayed in the Memory Compare Result Dialog Box.

Remark:
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5.7.3 Modifying memory contents (DMM function)

Memory contents can be modified during user program execution in the DMM Dialog Box displayed by clicking

the <Modify...> button in the Memory Window.

The following points must be noted when using the DMM function.

- This function is implemented by software emulation, however, the user program under execution is temporarily
stopped and then executed again.

- If the program is stopped immediately before rewriting the memory because a break event is generated, the
generated break event is invalid because program execution is resumed, regardless of the break event.

- Verify check is always invalid.

Figure 5-13 Modifying Memory Contents (DMM Dialog Box)

o ]

Addrezs:

Gahcel
L) Bestore
Data Size:  (* Byte  Half word ¢ Word Help

5.7.4 Access monitor function

The access monitor function displays the access status (read, write, read & write) for the sampling range of the
The RAM Sampling Function using different colors in the Memory Window.

The access monitor color-marking function is executed only during byte display. Colors are not displayed in the
ASCII display area. Cumulative display setting and access status display can be cleared by selecting [View] menu

-> [Access Monitoring].

Caution:  The value of memory rewritten via DMA during program execution, and the value of memory rewrit-

ten from the SM+ cannot be displayed on the access monitor.

Figure 5-14 Access Monitor Function (Memory Window)
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5.8 Register Manipulation Function

This section explains the following items related to the register manipulation function.

- Displaying and changing register contents
- Displaying and changing IOR/SFR contents

- Displaying and changing 1/O port contents

58 User's Manual U17662EJ1VOUM



CHAPTER 5 DEBUG FUNCTION

5.8.1 Displaying and changing register contents

Register contents can be displayed and changed in the Register Window.
Register name display switching (absolute name/function name) can be done in the Debugger Option Dialog

Box.
Remark:  The display register is selected in the Register Select Dialog Box. [V850]

Figure 5-15 Absolute Name/Function Name Switching

Dizfzzemble
Show Offzet: [ Label |v Mnemonic

Register Mame: & Function Mame
" Bbzolte Name

Table 5-8 Absolute Name to Function Name Correspondence [78K]

Function Name Absolute Name

Pair Register Register Pair Register Register
ax X rp0 ro

a rl
bc c rpl r2

b r3
de e rp2 r4

d 5
hi I rp3 ré

h r7
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5.8.2 Displaying and changing IOR/SFR contents

The IOR/SFR contents can be displayed and changed in the IOR/SFR Window.
The display start position can be changed in the Address Move Dialog Box displayed by selecting [View] menu-
> [Move...].

The display register is selected in the IOR/SFR Select Dialog Box.

Figure 5-16 Displaying IOR/SFR Contents
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5.8.3 Displaying and changing I/O port contents

User-defined 1/O ports can be displayed and changed in the IOR/SFR Window once they have been registered
in the Add I/0O Port Dialog Box.
In the case of products that support programmable 1/O registers, programmable 1/O register contents can be

displayed and changed by setting programmable I/O area use in the Configuration Dialog Box.

Figure 5-17 Register 1/0 Port

Add 1/0 Port X
140 Port List:
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5.9 Timer Function

The timer function measures the execution time (run-break time) from the start of user program execution until a

break, or the execution time in a specific user program interval using timer events.

The Timer function is enabled by selecting [Option] menu -> [Timer ON].
This section explains the following items:

- Timer event conditions

- Run-Break event
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5.9.1 Timer event conditions

A timer event condition specifies the trigger by which time measurement is started or stopped. Timer event

conditions are set in the Timer Dialog Box. (Refer to "5.12 Event Function".)

Figure 5-18 Sets and Displays Timer Event (Timer Dialog Box)

OF | [ | Dizahle | Clear | Cancel | Help

Titmer Name: [Ti] [ Trr000OOT | fidd Event...
Start Event: End Event: Pass: 1 timets) fidd Link..

IEJ[Ewonaor | Evi00002 Total 22000 nsec

frerage: 22000 nzec
[ES 22000 nsec

M 29000
Pr—— n neee Shrink <<<

hitialize | Gopy [

Time

il

Event Manager:

[E-][ Evtoooot ] [T [ Tmoooo |

[E][ Exto0002

Other..

= e
Rl N

Continuous display in the Timer Result Dialog Box can be selected by clicking the <View Always> button.

Timer manipulations during program execution are performed by selecting [Run] -> [Timer Start/Timer Stop].

5.9.2 Run-Break event

Run-Break event is a timer event name given to a timer event condition that measures the execution time from
execution to break. Run-break events are registered in advance and the run-break time can be displayed through
specification in the Timer Dialog Box.

Since Run-Break events are included in the number of timer events that can be simultaneously enabled (refer to
"5.12.4 Number of enabled events for each event condition”), they can be used added to the number of valid timer

event conditions.
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5.10 Trace Function

The trace function is used to save the history of the data indicating the execution process of the user program to

the trace memory.

The Trace function is enabled by selecting [Option] menu -> [Tracer ON].
This section explains the following items:

- Trace memory

- Checking Trace Data

- Mixed display mode (Trace View Window)
- Tracer Operation

- Setting conditional trace
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5.10.1 Trace memory

SM+ has trace memory with a ring structure. Size specification is done in the Extended Option Dialog Box.

The maximum trace memory capacity is as follows.

Table 5-9 Trace Memory Size

Device Maximum Value

SM+ 16 M frames

5.10.2 Checking Trace Data

The trace data saved to the trace memory can be checked in the Trace View Window. Trace data can be
searched in the Trace Search Dialog Box displayed by clicking the < Search...> button.

The display start position can be changed in the Trace Move Dialog Box displayed by selecting [View] -> [Move].

The display items in the Trace View Window can be selected in the Trace Data Select Dialog Box.

Setting a time tag counter, count rate, and total time tag are performed in the Extended Option Dialog Box.

Figure 5-19 Checking Trace Data

™ Trace View

Search. | << | »» | Refresh | Glose |

Frame Time &ddress Data Status fiddress Data otatus Jmpaddr  Dishsm

i 16 00000284 COFFO4FS BRMI O0O00ZBE tst1 Ox7, UAODSTR B

A 76 FFFFFa&04 80 R b

077 152 00000ZBE EAFDOOO0 M1 hnz _maintlx46

078 16 00000284 COFFO4FS BRMI O0000ZBE tst1 Ox7, UADSTR

4079 FFFFFa&04 80 R

080 152 00000ZBE EAFDOOO0 M1 hnz _maintlx46

081 16 00000284 COFFO4FS BRMI O0000ZBE tst1 Ox7, UADSTR

082 FFFFFa&04 80 R

083 152 00000ZBE EAFDOOO0 M1 hnz _maintlx46

054 16 00000284 COFFO4FS BRMI O0000ZBE tst1 Ox7, UADSTR

085 FFFFF&04 00 R

06 152 00000ZBE EAFDOOOO M1 bnz _maintlx46

087 8 0000020 OABEQTOO BRMI 00000ZBE addi 0x1, ri10, r17

085 8 0000024 11500000 W mov r17, ril

40189 8 0000026 8R000000 M1 zxh r10

0310 8 000no2ce ChFR0000 M1 br _maintlx3c

081 16 00000280 405707Fs BRI 00000208 st.h r10, UADTX

097 FFFFF&OT BB i

093 136 00000264 COFFO4FS M1 tstl Ox7T, UBDSTR .

084 FFFFF&04 00 R .
Compulsory Break =

4 | an
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5.10.3 Mixed display mode (Trace View Window)

Source file display combined with trace results can be done by selecting [View] -> [Mix] in the Trace View Win-
dow (mixed display mode).
If a program code corresponds on the program fetch address to be displayed, a source file line is displayed

before the line indicating the result of tracing that program fetch address.

Frame Time fddress Data Status Address Data Status Jmeaddr  Dishsm

4084 3 0000Mmp2 235F0500 BRM nononzec Id.w Oxdlsel, r1
mem_a++; /% 1 Move the address pointer +/

4085 001003CC 0000 6T R

4086 20 0000MDE 41540000 W1 add Ox1, r1l

4087 2 0000MDE B35F0500 W1 st.w r1l, Oxd[se]

4038 001003CC 00000168 W

4035 1 0000010C 23670900 MW Id.w 0x8[se], r12
mem_k++; /% 1 Move the address pointers/

A 00100200 O00non7? 8

The source file line is displayed, emphasized in green.

Caution:  The mixed display mode is valid only when the load module has been downloaded and symbol
information is read, and when a fetch address, fetch data, fetch status, or result of disassembly is

displayed.

5.10.4 Tracer Operation

The trace operation differs as follows according to the user program execution format and the tracer control

mode.

Tracer manipulations during program execution are performed by selecting [Run] -> [Tracer Start/Tracer Stop].

(1) Operation during execution

The tracer operation differs as follows according to [Run] -> [Cond. Trace ON/Cond. Trace ON] selection.

Table 5-10 Type of Trace Modes

Iltem Contents

Unconditional trace Trace is started when execution of user program, and ends when a break
occurs.
At this time, the set trace event conditions are ignored.

Conditional trace Trace is started or stopped by the condition set in the Trace Dialog Box.
(Refer to "5.10.5 Setting conditional trace".)

If a break occurs while a trace is being executed, however, trace is stopped
immediately.
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(2) Operation during Step In execution

The tracer operates every step execution, and trace data of one step is successively added to the trace memory.

(3) Operation during Next Over execution

The operation of the tracer differs depending on the instruction to which Next Over is to be executed.

(a) jarl disp22, [Ip] instruction [V850]

The jarl instruction and the subroutine that was called are traced.

(b) CALL/CALLT/CALLF instructions [78K]
The CALL / CALLT / CALLF instruction and the subroutine that was called are traced.

(c) Other instructions

The same operation as that during Step In execution is performed.

(4) Tracer control mode

There are the following types of trace control mode. These trace mode settings are performed from the [Run]

menu.
Table 5-11 Types of Tracer Control Mode
Mode Contents

Non Stop Goes around the trace memory and overwrites data from the oldest frame
(Default).

Full Stop Goes around the trace memory and then stops the tracer.

Full Break Goes around the trace memory and then stops the tracer and program
execution

Delay Trigger Stop Traces data by the number of delay count frames and stops the tracer when
a delay trigger event has occurred.

Delay Trigger Break Traces data by the number of delay count frames and stops the tracer and
program execution when a delay trigger event has occurred.
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5.10.5 Setting conditional trace

A trace event condition triggers starting/stopping trace execution when a conditional trace is set.

By setting a trace event condition in the Trace Dialog Box, the conditional trace can be set. (Refer to "5.12 Event

Function®.)

There are the following types of conditional trace.

Table 5-12 Types of Conditional Trace

Item

Contents, Setting method

Section trace

Executes a trace between two specified conditions (in a specific zone).
A section trace can be executed by setting a trace start event and trace end
event in the Trace Dialog Box and selecting [Run] -> [Cond. Trace ON].

Qualify trace

Executes a trace only when a condition is satisfied.

If two or more events are set as qualify trace events, a qualify trace can be
executed by executing a conditional trace.

A qualify trace can be executed by setting a qualify trace event in the Trace
Dialog Box and selecting [Run] -> [Cond. Trace ON].

Delay trigger trace

Executes a trace by the number of delay counts after a condition has been
satisfied.

A delay trigger trace can be executed by setting a delay trigger event in the
Trace Dialog Box, setting a delay count in the Delay Count Dialog Box and
selecting [Run] -> [Cond. Trace ON].

In this case, select [Delay Trigger Stop], or [Delay Trigger Break].
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5.11 Coverage Measurement Function

Although there are several types of coverage measurement, the SM+ performs measurement for CO coverage.
CO coverage (instruction coverage): A percentage that all statements in a code are executed at least once

Download or upload the coverage measurement result (coverage data) via the Download Dialog Box or Upload

Dialog Box, respectively.
This section explains the following items:

- Coverage mesurement result display
- Coverage measurement range

- Display of locations for which coverage measurement is executed

Remark:  Coverage data is cleared when the SM+ is started.
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5.11.1 Coverage mesurement result display

The coverage measurement result can be checked in the Code Coverage Window.

In the Code Coverage Window, the measurement result is displayed individually for functions, sections, and
interrupt handlers (vectors). The coverage measurement result is updated at a break (it is not updated
automatically during user program execution).

Clear the coverage data by selecting [Option] menu.

Coverage data can be saved in the CSV format. (Refer to "5.16.2 Window display information (view file)".)

Figure 5-20 Coverage Mesurement Result Display

4 Gode Goveraee

Load Module: |r0mp_0ut LJ Total Coverage®):  [923 Refresh | Close ]
Function ] Section  Interrupt ]
Mame ] Type | Status ] Address | Size | Fetch J Coverage(%) J *~
RESET nonmaskable uze 1] 4 4 100.0
IMTTPOCCO maszkable Uz 0170 4 4 100.0
nonmaskable  Juse w0 |4 0 00 |
INTWDT2 nonmaskable uze 0x20 4 a 0o
TRaFOO software uze Ox40 4 1} 0o
TRaPm software nonuse 040 a a [1R1]
TRaPO2 zoftware nonuse 0x40 2 1] 0o
TRAFO3 softweare fonuse Ox40 g 0 0.0
TRaP04 software nonuse 040 a 1] 0o
TRAFOS softwars nonuse Ox40 g 0 0.0
TRAPOE software nonuse 040 a a na
TRaPO? software nonuse 040 a a 0o
TRaFO02 software nonuge Ox40 8 1} 0o
TRaF09 software nonuse 040 a a [1R1]
TRAPOA zoftware nonuse 0x40 2 1] 0o
TRAFOB softweare fonuse Ox40 g 0 0.0
TRaPOC software nonuse 040 a 1] 0o
TRAFOD softwars nonuse Ox40 g 0 0.0
TRAPCOE software nonuse 040 a a na
TR&POF software nonuse 040 a a 0o
TRaF10 software uze Ox50 4 0 0.0 ¥

5.11.2 Coverage measurement range

The coverage measurement range is as follows.

Table 5-13 Code Coverage Measurement Range

Product Name Code Coverage Measurement Range
[v850] Internal ROM space + any 1 MB space (selectable by Coverage-Address Dialog Box)
[78K] Internal ROM space + External memory spac
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5.11.3 Display of locations for which coverage measurement is executed

The locations for which coverage measurement is executed in the user program are displayed in the Source

Window and Assemble Window based on the coverage measurement information.

The display result can be saved as view files for the Source Window and Assemble Window. (Refer to "5.16.2

Window display information (view file)".)

The numbers of line or addresses for which coverage measurement is executed are highlighted as shown in the

table below. In the view file, the marks in the table below are appended to the relevant line number or address

instead of using the background color.

Table 5-14 Format of View of Locations for Which Coverage Measurement Executed

Source Window Assemble Window
Coverage
Background Mark Background Mark
Color Color
Code on this line has been executed by | Yellow ‘@ Yellow @
100%
Code on this line has been executed by | Orange +
1 to 99%
Code on this line has been executed by | No highlight - No highlight -
0% (not yet executed) color color

Figure 5-21 View of Locations for Which Coverage Measurement Executed

I Source tmain.c)

371

33||int sub2{ int &, int b ) [

Search. | <C | 3 | Watch |  uick. | Refresh Close
3Z||int a81 = 31 -
33 [int o[ 40 13 =
34
& 36| [int subi{ int a, int B ) {
] g return o # bs

40 : return zubl( a, b ) + b:
< | | (B beoid main() {
# 44 imt i = 03
: 45 all = §;
& 4B al = 2}
] 47 al = 1;
# \? ad = 0
t | a2 = al0;
50| [/ Forl 1 =03 0 < 403 0 ++ 3 i/
51 for{ ;2 ) |
& 52 ail ++:
58 al 0] = =ub2{ i, i ®2;

v [4]pr 4 |
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5.12 Event Function

Events specify specific states of the target system during debugging, such as “fetched address 0x1000" or

"Wrote data to address 0x2000".

In SM+, such events are used as action triggers for each debugging function, such as break and trace.
This section explains the following items:

- Using event function

- Creating events

- Setting event conditions

- Number of enabled events for each event condition

- Managing events
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5.12.1 Using event function

Events (event conditions and event rink conditions) consist of the event conditions listed in the following table, by

assigning various functions. As a result, event conditions can be utilized according to the debugging purpose.

Table 5-15 Various Event Conditions

o Contents
Event Condition Mark _>Setting Dialog Box
Break event B Condition in which the execution of the user program or
operation of a tracer is stopped. (Refer to "5.4 Break Function".)
->Break Dialog Box
Trace event T Condition in which the process of user program execution is
saved to the trace memory. (Refer to "5.10 Trace Function™.)
->Trace Dialog Box
Timer event Ti Condition for specifying the time measurement start timing and
stop timing. (Refer to "5.9 Timer Function".)
->Timer Dialog Box
Stub event U Condition for specifying the timing of inserting the program.
(Refer to "5.14 Stub Function".)
->Stub Dialog Box
Snapshot event condition S Condition for specifying the timing of executing a snapshot.
(Refer to "5.13 Snapshot Function”.)
->Snap Shot Dialog Box

5.12.2 Creating events

Events can be used as action triggers of various event conditions described before through registration of event

conditions and event link conditions, individually naming states called events.

(1) Creating and registering events

The creation of event conditions is done in the Event Dialog Box.

Set an address condition, status condition, and data condition in this dialog box. Specify a combination of these
as one event condition and name and register this event condition.

A simple method consists in using event conditions generated by setting breakpoint in the Source Window and

Assemble Window. (Refer to "5.4.2 Breakpoint setting".)

(2) Creating and registering event links
Event link conditions are conditions for single events that provide ordered restrictions for event conditions, and
are generated when user programs are executed according to the specified sequence.

To create an event link condition, use the Event Link Dialog Box.
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5.12.3 Setting event conditions

Various event conditions listed in Table 5-15 are individually created in the corresponding dialog box.

(1) Setting of Various Event Conditions
The setting of the various event conditions is done by selecting the event icon of the desired event condition or
event link condition displayed in the event manager area (or Event Manager) in the respective setting dialog box,

and dragging and dropping this icon in the condition area to be set.

Figure 5-22 Setting of Various Event Conditions

Break Mame: || L] Add Event..
Break Event Add Link

d Shrink <<

Event Manager:

[E][Ewomom |{E | E100003 :
[E)[Erkannot | [B][Ekonooz H_ BkD0003 | Ffo.,
Cither... J

The shape of the mouse cursor changes to "OK" when it is dragged over a settable condition area.
Regarding the created event conditions, the event icon mark becomes red and the setting is enabled by clicking
the <Set> button or the <OK> button in the Setting dialog box. After the event has been set, a debugging action

occurs as various event conditions.

(2) Settings using selection mode (settings after checking contents)

The Event Dialog Box or the Event Link Dialog Box are open in the selection mode by placing the focus on the
condition area to be set and then clicking the <Add Event...> button or the <Add Link..> button. Because when a
condition set in the dialog box is selected, the corresponding detailed condition is displayed, conditions can be set

after checking the contents.

(3) Copying and moving event icons

In the event condition setting area, event conditions can be copied and moved through drag & drop operation
using the following methods.

- If event condition was dropped using only the mouse, move event condition.

- If the event condition was dropped while pressing the Ctrl key, copy the event condition.
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(4) Manipulation in event manager area
Event conditions can be set by clicking the <Add> button after placing the focus on the condition area to be set

and selecting an event icon.

Event setting content display
Select an event and click the <Open> button or double-click the event. The setting dialog box corresponding
to the selected event will be opened and the set contents of the event will be displayed.
Deletion
An event can be deleted by selecting the event and then clicking the <Remove / Delete> button or pressing
the Delete key.
Changing display mode and sorting
The display mode of and sorting in the event manager area can be selected by clicking the <Info...> button.
Area non-display

An area can be hidden by clicking the <Shrink<<< > button.

5.12.4 Number of enabled events for each event condition

Up to 256 conditions can be registered as event conditions or various event conditions.

One event condition or link event condition can be set for multiple types of events such as break and trace.

However, the number of event conditions that can be simultaneously set (enabled) is limited as follows.

Therefore, if the valid number is exceeded or if the used event conditions or event link conditions exceed the
maximum number that can be used simultaneously, it is necessary to disable the set various event conditions once

and then register them again. (Refer to "5.12.5 Managing events".)

Table 5-16 Number of enabled events for each event condition

Event
Product name Event link Break Trace Snapshot Stub Timer
Execution Access
SM+ 64 162 64 64 8 1 8
a. Includes event link conditions used for enabled break, trace, snapshot, and stub functions.
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5.12.5 Managing events

Managing events is done with the Event Manager.

The Event Manager allows display, enabling/disabling, and deletion of the Various Event Conditions.

Figure 5-23 Managing Events (the Event Manager)

= Event Manaeer

Infa..

Delete Delete All

|

Open Enahle |

|

Ewt00007 || [S]EX [Atest. cH23(0x1252] [M]0x00000000

Brk00O03 || [B]E 00003
Lrk00001 | [ [PT]E+tQ0007 [P2]E 00002 [P3]E »t00003

[SIEX [Altest.ci15[0=1a36] [M]0x00000000
[B]EtDOOO02
[SIEX [Aest.c16[0=1a3e] [M]0x00000000

(1) Eventicon

Event icons consist of a mark and an event name indicating the type of event. The color of each event icon

indicates the setting status of that event.

Enable/disable is switched by clicking the mark part.

Table 5-17 Event icon

Charac
ter Mark Meaning
Color
Red E.L. Indicates that the event condition or event link condition which is used for various
event conditions is enabled.
B.T.Ti.U.S. Indicates that the Various Event Conditions is valid.
The various events occur when its condition is satisfied.
Black E.L. Indicates that the event condition or event link condition which is used for various
event conditions is disabled.
B.T.Ti.U.S. Indicates that the Various Event Conditions is invalid.
The various events do not occur even when its condition is satisfied.
Yellow Indicates that the symbol specified for an event is held pending because it cannot
be recognized by the program currently loaded.
Indicates that the Various Event Conditions is held pending.
The various events do not occur even when its condition is satisfied.
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5.13 Snapshot Function

The snapshot function is used to save the contents of registers, memory, and IOR/SFR of the user program

execution process to the trace memory as snap data.
This section explains the following items:

- Snapshot event conditions

- Snap data
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5.13.1 Snapshot event conditions

A snapshot event condition specifies the trigger by which a snapshot is to be executed.

Snapshot event conditions are set in the Snap Shot Dialog Box. (Refer to "5.12 Event Function".)

When the snapshot event is executed, execution of the user program momentarily breaks.

Figure 5-24 Snap Shot Dialog box

Snap Shot

J Restore I Cancel

(%]

I Help

Shap Mame: EJSnpDDDD'I
Snap Event: Snap Entry:

-Select

(¢ Fegister Register Hame: F{1 -
™ /0 Fee

" Memary

r_

Ihsert J Change I

Add Event..
Add Link...

[ oo |
| perisie |
Shrink €4<

Event Manager:

[EJ[Extoooo ] [E][ Ewooonz ] [E][ Ewoooos |

Brko0od1 | [B.][ Brk00002 | [B][ Brk0000s |

5.13.2 Snap data

One snap event condition can specify the collection of up to 16 snap data.

The following types of data can be collected as snap data.

- Register value
- IOR/SFR value

- Memory contents
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5.14 Stub Function

The stub function is used to execute the user program (sub-program) that has been downloaded or written to a

vacant memory area in advance when an event occurs.

Caution:  Append the jmp [r31] instruction [V850] or RETB instruction [78K] to the end of the sub-program

that is executed when a stub event occurs, otherwise, malfunction may occur.

This section explains the following items:

- Setting stub event conditions

- Flow of stub function
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5.14.1 Setting stub event conditions

A stub event condition specifies the trigger by which the stub function is executed. Stub event conditions are set
in the Stub Dialog Box. (Refer to "5.12 Event Function™.)

When the stub event is executed, execution of the user program momentarily breaks.

Figure 5-25 Setting Stub Function Conditions

8] 4 | Mew | Dizable | Clear | Cloze

X

Help

Stub Name:
Stub Event:

<7D

| fidd Event..
Add Link...

B

Shrink, <<<
Event Manager:
Info..

Other..

L |

The start address of the function executed when a stub event occurs is as follows.

Table 5-18 Start Address of Function to Be Executed (Stub Function)

Device Setting Range
[v850] 0 <= Start address of function <= OXFFFFFFFF
[78K] 0 <= Start address of function <= OxFFFF
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5.14.2 Flow of stub function

A flow of stub function is shown below.

Figure 5-26 Flow of Stub Function

Main program

Sub-program

1 4)
@) (1)

®)

(6)

2 jmp [r31] instruction [V850]
RETB instruction [78K]

If stub function is not used

(1) and (2) are executed.

If stub function is used

1) (1) is executed.
2) A stub event occurs in (3) and a break occurs.

3) The simulator sets the current address to the r31 register in (4), and rewrites the PC value to the entry

address of the sub-program. [V850]

The simulator forms a call stack in the current PC in (4), and rewrites the PC value to the entry address of

the sub-program. [78K]
4) (5) is executed.

5) Execution is returned to the main program by the jmp instruction [V850] or RETB instruction [78K] at the

end of the sub-program in (6).

80 User's Manual U17662EJ1VOUM



CHAPTER 5 DEBUG FUNCTION

5.15 RAM Sampling Function

The RAM sampling function is used to display in real time the variables and data allocated in the sampling range
in the Watch Window, Memory Window, and IOR/SFR Window.
With SM+, the entire space of the internal RAM area can be sampled. The sampling time can be specified in the

Extended Option Dialog Box (default: 500 ms).
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5.16 Load/Save Function

SM+ allows saving and loading the following types of information as files. As a result, recovery of these various

types of information is possible.

- Debugging environment (project file)
- Window display information (view file)

- Window setting information (setting file)

Remark:  The simple window status can be maintained by selecting [Window] menu -> [Static]. (Refer to

"5.17.1 Active status and static status".)
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5.16.1 Debugging environment (project file)

A project file (*.prj) is a file that records the debugging environment.

A project file is created when the debugging environment at a particular point in time is saved, and that
debugging environment can be restored by loading this file at a subsequent time.

Project files are loaded and saved in the Project File Save Dialog Box and Project File Load Dialog Box,

respectively. To load a project file at startup, press the <Project...> button in the Configuration Dialog Box.

(1) Contents saved to project File

The following contents are saved to the project file:

Table 5-19 Contents Saved to Project File

Window Name Saved Contents

Debugger block

Configuration Dialog Box All items (target device, clock setting, mapping information, simu-
lator configuration file information)

Main Window Display position, toolbar/status bar/button display information,
execution mode information, trace on/off information, and timer
on/off information

Download Dialog Box File information to be downloaded

Extended Option Dialog Box Set information
Debugger Option Dialog Box

Source Window Display information of window

Assemble Window Display information of window, display start address
Memory Window

Stack Window Display information of window
IOR/SFR Window
Register Window

Local Variable Window
Trace View Window
Event Manager

Code Coverage Window
Console Window
Expansion Window

Event Dialog Box Display information of window, event information

Event Link Dialog Box Display information of window, link event information

Break Dialog Box Display information of window, break event information

Trace Dialog Box Display information of window, trace event information

Snap Shot Dialog Box Display information of window, snapshot event information

Stub Dialog Box Display information of window, stub event information

Timer Dialog Box Display information of window, timer event information

Watch Window Display information of windowN°'®, watch registration information

User's Manual U17662EJ1VOUM 83



CHAPTER 5 DEBUG FUNCTION

Window Name Saved Contents
Add I/O Port Dialog Box Added 1/O port information
DMM Dialog Box DMM information
Delay Count Dialog Box Delay count value

Simulator block

Main Window Position, size, and status of window

[Signal Data Editor] Window Position, size, and status of window
Contents of Signal data files (*.wvi, *.wvo) currently being edited
(when saved file exists)

[Timing Chart] Window Position, size, and status of window
Pin setting information

[Standard 1/0] Window Position, size, and status of window
Size setting information for standard 1/O buffer Standard library
interface setting information

[Serial] Window Position, size, and status of window
Contents of Serial transmission data file (*.ser) currently being
edited (when saved file exists)

[I/O Panel] Window Position, size, and status of window
Contents of connected parts file currently being edited (when
saved file exists)

Note: The display status of members of a structure pointer, array pointer and so on, and radix for display-

ing individual member are not saved.
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5.16.2 Window display information (view file)

A view file is a file that records window display information.

View files can be loaded and saved for each window.

When a view file is loaded, a reference window (Source Window in the static status) is displayed and the display

information at the time of saving is displayed.

View files are loaded and saved in the View File Load Dialog Box and View File Save Dialog Box, respectively.

Table 5-20 Type of the View Files

File Type

Current Window Name, File Name

Source Text (*.svw)

Source Window

Assemble (*.dis)

Assemble Window

Memory (*.mem)

Memory Window

Watch (*.wch)

Watch Window

Register (*.rgw)

Register Window

1/0 Register (*.ior) [V850]

IOR Window [V850]

SFR (*.sfr) [78K]

SFR Window [78K]

Local Variable (*.loc)

Local Variable Window

Stack Trace (*.stk)

Stack Window

Trace (*.tvw)

Trace View Window

Code Coverage (*.csv)

Code Coverage Window

Console (*.log)

Console Window

All (*.*%) All files

Source (*.c, *.s, *.asm) Source fileNote

Text (*.txt) Text file

Note: The extension of the source file can be changed in the Extended Option Dialog Box.
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5.16.3 Window setting information (setting file)

A setting file is a file that records the window setting information (watch data settings, IOR/SFR settings, and

event settings).
Setting files can be loaded and saved for each window.

When a setting file is loaded, the target window is displayed and the setting information that was saved is

restored.

Setting files are loaded and saved in the Environment Setting File Load Dialog Box and Environment Setting File

Save Dialog Box, respectively.

Table 5-21 Type of the Setting Files

File Type Current Window Name
Watch (*.wch)Note Watch Window
I/0 Register (*.ior)N°t€ [v850] IOR Window [V850]
SFR (*.sfr)Note [78K] SFR Window [78K]
Event (*.evn) Event Manager
Note: A variable value can not be loaded.
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5.17 Functions Common to Each Window

The windows have the following common functions.

- Active status and static status

Jump function
- Trace result with linking windowTrace result with linking window
- Drag & drop function

- Cautions
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5.17.1 Active status and static status
Each of the Windows below has two statuses: The Active status and Static status.

- Source Window (that is displaying the source file to which symbol information is read)

- Assemble Window
- Memory Window
Only one window can be opened in the active status. However, because two or more windows in the static

status can be opened, the current status of the windows can be temporarily held.

Select this status by the [Window] menu.

(1) Active status

The display position and contents of the window in the active status are automatically updated in association
with the current PC value.

This window is also the jump destination of the Jump function. If this window is linked with the Trace View Win-
dow, the contents displayed in the active window are updated in association with the Trace View Window.

Only one window can be opened in the active status.

(2) Static status

The display position of the window in the static status does not move in association with the current PC value,
but the displayed contents are updated.

The static window is not used as the jump destination of the Jump function. In addition, it is not linked with the
Trace View Window.

If an active window is already open, the next window is opened in the static status.

Two or more static windows can be opened at the same time.
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5.17.2 Jump function
This is a function that jumps to any of the Windows below from a line or address (a jump pointer) on which the

cursor is put. The Window to which the jump is made is displayed on the jump pointer.

- Source Window
- Assemble Window

- Memory Window

You can jump among the above windows, or from the Trace View Window, Stack Window, Event Manager and

Register Window to the above windows.

(1) Jump method

The jump method is as follows:

1) Move the cursor to the line or address that is to be used as the jump pointer, on the window from which
jumping is possible (select an event icon on the Event Manager).

2) Select the following menu item to which execution is to jump from the [Jump] menu.

Caution: If a program code does not exist on the line at the cursor position, the first address of the line with

a program code above or below that line is used as the jump pointer.

(2) Details of jump source address

The details of jump source address is as follows:

Table 5-22 Details of Jump Source Address

Target Window Details of Jump Pointer
From the Register Registers selected
Window
From the Memory Address at the cursor position
Window

From the Event Manager | |f the selected event icon is that of an event condition, an address condition is used
as the jump pointer.

If the address condition is set in point Jump to specified address

If the address condition is set in range Jump to lower address (point address
before the mask if a mask is specified)

If the address condition is set in bit Jump to address at the bit position
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Target Window

Details of Jump Pointer

From the Stack Window

A function at the cursor position that stack flame number indicates is used as the

jump pointer.

With current function

If the jJump destination is the Source
Window

Jumps to the current PC line

Other than above

Jumps to the current PC address

With function other than current function

If the jJump destination is the Source
Window

Jump to the line that calls a nested func-
tion.

Other than above

Jump to the address next to the instruc-

tion that calls a nested function.

From the Trace View
Window

Jump to the Memory Window or Code Coverage Window

If the cursor position is at an access Access address

address, access data, or access status

Other than above Fetch address

Jump to the Source Win- | Fetch address
dow or Assemble Win-

dow

5.17.3 Trace result with linking window

By linking the Trace View Window with each window (Source Window, Assemble Window or Memory Window),
the corresponding part can be displayed on the linked window, by using the address at the cursor position on the

Trace View Window as a pointer.

If the cursor is moved on the Trace View Window, the corresponding part on the linked window is highlighted or

indicated by the cursor position.

(1) Linking method

The linking method is as follows:

1) Setthe Trace View Window as the current window.
2) Select [View] menu -> [Window Synchronize] to select a window to be linked.
3) Move the cursor to the line to be linked in the trace result display area of the Trace View Window.

4) Using the address of the line selected in 3) as a pointer, the corresponding part is highlighted (or indicated by

the cursor position) in the display area of the window selected in 2).
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5.17.4 Drag & drop function

Selected and highlighted line numbers, addresses, and text can be dragged and dropped in another window

using the following method.

1) Drag the selected line number, address, or text.

-> The shape of the mouse cursor changes from an arrow to "-".

2) Drop the selection in a window or area where it can be dropped.

-> The shape of the cursor changes from "-" to "OK" when the cursor is placed over a window or area where

the selection can be dropped.

In the window in which the line number of the address has been dropped, an operation is performed on the

dropped address or the address that is obtained from the dropped line number. For example, a variable can be

simply registered by dragging and dropping in the Watch Window such a variable located in the Source Window.

(1) Drag & drop details

The operation to be performed after dropping the line number or address differs, depending on the window or

area in which the line number or address has been dropped.

Table 5-23 Details of Drag & Drop Function (Line/Address)

Window/Area to Drop to

Operation After Drop

The Event Manager or the event
manager area in each various event
setting dialog box

Automatically creates an execution event condition by using the
dropped line number or address as an address condition.

Event condition names are automatically created as Evt00001,
Evt00002, and so on. A path count is not specified.

The address condition is set for the closest symbol in the format of
symbol name + offset value.

Condition setting area in each
various event setting dialog box
(other than address and data setting
areas)

Automatically creates an execution event condition by using the
dropped line number or address as an address condition.
The automatically created event condition is set in each condition

setting area in which the line number or address has been dropped.

Event condition names are automatically created as Evt00001,
Evt00002, and so on. A path count is not specified.

The address condition is set for the closest symbol in the format of
symbol name + offset value.

Condition setting area in each
various event setting dialog box
(address and data setting areas)

The text of the dropped line number or address is set in the area in
which the line number or address has been dropped.

The address condition is set for the closest symbol in the format of
symbol name + offset value.
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Table 5-24 Details of Drag & Drop Function (Character String)

Window/Area to Drop to

Operation After Drop

The Event Manager or
the event manager area
in each various event
setting dialog box

If the dropped text can be converted as a symbol into an address value, an event
condition in the Access status (all access statuses) or Execute status is
automatically created, using the converted address value as an address condition.
Event condition names are automatically created as Evt00001, Evt00002, and so
on. A data condition and path count are not specified.

The address condition is set by the dropped text.

The relationship between the event condition to be created and the symbol is as
follows:

Symbols Status
Variable Access (R/W)
Function Execute

Symbol in data section

Access (R/W)

Symbol in code section

Execute

Others

Access (R/W)

Condition setting area in
each various event
setting dialog box (other
than address and data
setting areas)

If the dropped text can be converted as a symbol into an address value, an event
condition in the Access status (all access statuses) or Execute status is
automatically created, using the converted address value as an address condition.
The automatically created event condition is set in each condition setting area in
which the line number or address has been dropped.

Event condition names are automatically created as Evt00001, Evt00002, and so
on. A data condition and path count are not specified.

The address condition is set by the dropped text.

The relationship between the event condition to be created and the symbol is as

follows:

Symbols Status
Variable Access (R/W)
Function Execute

Symbol in data section

Access (R/W)

Symbol in code section Execute

Others Access (R/W)

Condition setting area in
each various event
setting dialog box
(address and data setting
areas)

The dropped text is set in the area.

Watch Window

If the dropped text is recognizable as a symbol, the contents of the symbol are
displayed.
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Remark:  Each various event setting dialog box are as follows.

- Event Dialog Box

- Event Link Dialog Box

- Break Dialog Box

- Trace Dialog Box

- Timer Dialog Box

- Snap Shot Dialog Box

- Stub Dialog Box

5.17.5 Cautions

(1) The number of characters that can be displayed on 1 line in each area of a window is 319.

(2) If the width of the display area is narrow, the display may become corrupted. In this case, increase the width
of the window.

(3) Redrawing may not successfully be performed in a window with a <Refresh> button when the cursor position
is changed while the window is active. Click the <Refresh> button to perform redrawing.

(4) The help that is opened using the F1 key is the help corresponding to the window on which the cursor is
placed. Consequently, because the cursor cannot be placed on the Trace View Window in which no trace
results are displayed, such as immediately after startup, the help may not open even if the F1 key is
pressed. In this case, open the help by selecting [Current Window Help] from the [Help] menu.

(5) Do not select [Slowmoation] from the [Run] menu during Go & Go execution. [Slowmaotion] on the [Run] menu
is usually dimmed during Go & Go execution, but there is a moment when it can be selected, so if
[Slowmotion] is selected at this time, the program will not be able to be stopped even if [Stop] is selected
from the [Run] menu (or the STOP button is clicked).

(6) If for some reason or other the application switches while event icons are in the process of being dragged,
the icons will no longer be able to be dropped.

Use the ESC key to escape from drag, then reattempt the drag.
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This chapter explains the following simulation function. These are provided in SM+ simulator block.

Table 6-1 Simulation Function List

Item

Refer To

Pin input function, pin output function

6.1 Pin I/0O Function

Standard 1/O function, file 1/0 function

6.2 Standard 1/0 Function

Serial I/O function

6.3 Serial 1/0 Function

A dummy target system can be created

6.4 Panel Function

94
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6.1 Pin I/O Function

This section explains the following items related to the pin 1/O function:

- Pin input

- Pin output

- Pin selection
- Data search

- Signal data files (*.wvi, *.wv0)
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6.1.1 Pininput

Pin input data is created in the [Signal Data Editor] Window.
Pin input can be simulated by inputting the created signal data to the simulator from the [Signal Data Editor]

Window.

Figure 6-1 Creation of Pin Input Data
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6.1.2 Pin output

Pin output data is displayed in the [Timing Chart] Window.
In the [Timing Chart] Window, inputs and output/output to the pins currently being simulated can be checked by
performing waveform display of the pin output data. However, the amount of data that can be displayed at one

time is limited.

Figure 6-2 Display of Pin Output Data
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6.1.3 Pin selection

The pin to be displayed in the [Signal Data Editor] Window and the [Timing Chart] Window is selected in the
[Select Pin] Dialog Box.

The pin information set in the [Select Pin] Dialog Box can be saved and recovered as a pin information file

(*.pin).

Figure 6-3 Pin Selection
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6.1.4 Data search

A detailed search of display data can be performed from the [Search Data] Dialog Box displayed by selecting

[Edit] menu -> [Search...] in the [Timing Chart] Window.

Figure 6-4 Detailed Data Search
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6.1.5 Signal data files (*.wvi, *.wvo0)

Signal data files are CSV-format text files used in the [Signal Data Editor] Window and [Timing Chart] Window.
These files can be edited and managed using a commercially available editor that supports the CSV-format .
Signal data files can be saved and recovered by selecting [Simulator] menu -> [Save As.../Open..]] in the

respective windows.

(1) File details

Signal data files consist of the following three parts.

1. Comment part

2. Option setting part
Additional information is described for the various options in the option setting part.
Almost all the information can be omitted, except for the pin name setting information. When an option is
omitted, its default setting is used.

3. Signal data setting part
The data corresponding to the pins for which pin name setting information has been set is described in
chronological order in the signal data setting part.

The data description order is the same as the data order in the [Signal Data Editor] Window.

Figure 6-5 Signal Data File Outline

# Option settings 1.
OPT, VERSION, version number e 2-1

OPT, PIN_NAME, pin name 1, pin name 2, ..., pin namen - 2-2

OPT, PIN_ALIAS, pin 1 display name, pin 2 display name, ..., pin n display name - 2-3 2
OPT, PIN_TYPE, pin 1 type, pin 2 type, ..., pinntype e 2-4

OPT, PIN_INPUT, pin 1 input, pin 2 input, ..., pinninput e 2-5

OPT, TIME_UNIT, timeunit e 2-6

#Signal data

Loop information 1, wait time 1, signal value 1 of pin 1, signal value 1 of pin 2, ..., signal value 1 of pin n

Loop information 2, wait time 2, signal value 2 of pin 1, signal value 2 of pin 2, ..., signal value 2 of pin n 3.
Loop information m, wait time m, signal value m of pin 1, signal value m of pin 2, ...,signal value m of signal n
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(2) File format details

Table 6-2 File Format Details (Signal Data File)

Item Description
1. Comment part
Syntax #
Description Part after # until line end = comment .

2. Option settin

g part

Syntax

OPT, option name, information for each option

Description

If option settings are required, specify the option name and the required data.

The option items can be specified in any order.

Option types and the operation when options are omitted are as described below ( 2-1 Format
version to 2-6 Time unit setting information).

2-1 Format vers

ion

Syntax

OPT, VERSION, version number

Description

Indicates the format version of this file.

When omitted

Processing is performed assuming the latest file format version.

2-2 Pin name information

Syntax

OPT, PIN_NAME, pin name 1, pin name 2, ..., pin name n

Description

Specify each pin name.
For the pin names, refer to the user's manual of the device.

When omitted

Cannot be omitted.

2-3 Pin display name information
Syntax OPT, PIN_ALIAS, pin 1 display name, pin 2 display name, ..., pin n display name
Description Specify the display name of each pin.

When omitted

The pin name is displayed.

2-4 Pin type inf

ormation (analog pin/digital pin information)

Syntax

OPT., PIN_TYPE, pin 1 type, pin 2 type, ---, pin n type

Description

Set the type of the pin.

ANALOG Analog pin

DIGITAL

Digital pin

When omitted

Treated as a digital pin.

2-5 Signal input enable/disable

Syntax

OPT, PIN_INPUT, pin 1 input, pin 2 input, ..., pin n input

Description

Enable/disable signal input for each pin.

VALID Enable pin input

INVALID

Disable pin input
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Item

Description

When omitted

Pin input is enabled.

2-6 Time unit setting information

Syntax

OPT, TIME_UNIT, time unit

Description

Set the Wait time unit for signal data.

MAINCLK Main clock
USEC Microsecond
MSEC Millisecond

When omitted

MAINCLK is used as the time unit.

3. Signal data s

etting part

Syntax Loop information, wait time, pin 1 signal value, pin 2 signal value, ..., pin n signal value
Description Value of pin (1-n) changes following lapse of wait time.
a)Loop information
S Loop start position (infinite loop)
S- value Loop start position (with loop count)
E Loop end position
b) Wait time
Specify value of 0 to 4,294,967,295 as a decimal integer.
c¢) Signal data
Specify the corresponding pin data as a decimal integer.
Analog value 0 - 5000
Digital value Oor1l
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(3) Description example

Figure 6-6 Description Example (Signal Data File)

# Option settings

OPT,VERSION,1.00
OPT,PIN_NAME,P10,P11,P12,P13,P14,P15,A
NIO

OPT,PIN_ALIAS,,,,,,,Analog 1
OPT,PIN_TYPE,,,,,,,ANALOG
OPT,PIN_INPUT,,,,,,,INVALID
OPT,TIME_UNIT,MAINCLK

#Signal data
,100,0,0,0,0,0,0,1250
,100,0,0,0,0,0,1,1250
S-10,100,0,0,0,0,1,0,2500
,100,0,0,0,0,1,1,3750
,100,0,0,0,1,0,0,5000
E,100,0,0,0,1,0,1,5000
,100,0,0,0,1,1,0,5000
,100,0,0,0,1,1,1,5000
,100,0,0,1,0,0,0,5000

,100,0,0,1,0,0,1,5000
,100,0,0,1,0,1,0,5000
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6.2 Standard I/O Function

A standard 1/O function and file 1/O function are provided for user programs to be debugged.

The window that provides this function is the [Standard 1/0] Window.

Text display of standard output data and keyboard input of standard input data is possible.

The maximum number of display digits can be changed in the [Standard 1/0 Buffer Size] Dialog Box that is

opened when [Option] -> [Buffer Size...] is selected from the menu bar.

Figure 6-7 Standard 1/0 Function

[ Standard IAO1

his window is Standard [0 window.
This messaze is outputed by printf()
Ihe message string is flushed by "¥n
S, use  ¥n oat end of lire.

fou can ireut number or character by scanf ()
| ike this

FROR: Wrong rumber.

Ehat is start address? Ox3fffelisl
hat iz start address? Ox3fffeR00

J ! 0

This section explains the following items:

- Standard I/0O and File I/O Usage Procedure
- Load module creation procedure
- GUI manipulation procedure

- Function specifications
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6.2.1 Standard I/0O and File I/0O Usage Procedure

The following procedure must be executed in order to call the standard 1/O and file I/O functions in a user

program.

Figure 6-8 Standard 1/0 and File /0 Usage Procedure

Create source program

v

Create load module

v

GUI manipulation

Standard 1/0 window

1) Input descriptions for calling standard 1/0 and file I/O functions in the user source program. (Refer to "6.2.4

Function specifications".)

2) Create a load module. (Referto "6.2.2 Load module creation

3) Perform the necessary GUI manipulation. (Refer to "6.2.3 GUI manipulation procedure".)

procedure".)
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6.2.2 Load module creation procedure

Link manipulation must be performed to use the standard 1/O and file I/O functions.

The load module creation procedure is shown in the following.

- In the case of CA850
- In the case of CC78K0 + RA78K0, or CC78K0S + RA78K0S

(1) In the case of CA850

Figure 6-9 Load Module Creation Procedure (CA850)

1)
sub() e
{
printf(...); - 2)
} X 5
P Link
Link directive file —— | Load module

Compile -
Source Program ————————1=| User object

J

1) Library addition
The 1/O library supporting the simulator (libsmplus.a) must be linked.
Caution: Link the I/O library (libsmplus.a) before the library (libc.a).
2) Link directive file change
Place the section (ptio.data) in any external memory area.
The area where this section is placed is called the interface area, and its beginning is called the interface
address.
The size of the interface area is 20 bytes.
When the interface address is 0x20000, a placement command line such as the following is added to the

link directive file.

Example of added description when the interface address is 0x20000

PTIODATA : ILOAD ?RW V0x200000 LOx14 AO0x4 {
ptio.data = $PROGBITS ?AW ptio.data

g
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(2) In the case of CC78K0 + RA78K0, or CC78K0S + RA78K0S

Figure 6-10 Load Module Creation Procedure (CC78K0 + RA78K0, or CC78K0S + RA78K0S)

printf(...);

™ >
— | Load module

Link directive file~

I

Compile
Source Program —————1=>| User object

J

1) Library addition
The 1/O library supporting the simulator must be linked. (Refer to "Table 6-3 1/O Libraries for Simulator”.)
The following types of I/O libraries for the simulator are available according to the compilation mode. Refer

to the compiler and assembler user's manuals for the compilation modes.

Caution: Link the 1/O library before the standard library.

Table 6-3 I/O Libraries for Simulator

Library Name Description of Compilation Mode

CC78K0, RA78KO0 [78K0]

smplusO0.lib Normal model

smplus0o.lib Normal model, old function interface

smplusOr.lib Normal model, Pascal function call

smplusOe.lib Normal model, flash memory supported

smplusOoe.lib Normal model, old function interface, flash memory supported

smplusOre.lib Normal model, Pascal function call, flash memory supported
CC78K0S, RA78KO0S [78K0S]

smplusOs.lib Normal model

smplusOsr.lib Normal model, Pascal function call
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2) Addition of header file
Include the simulator header file (stdio_smplus.h) instead of the standard header file (stdio.h).
3) Link directive file addition
Place the section (PTIODATA) in any memory area.
The area where this section is placed is called the interface area, and its beginning is called the interface

address.

The size of the interface area is 20 bytes. Describe as follows in the link directive file when the interface

address is 0x0f000.

Example of description when the interface address is 0x0f000

MEMORY PTIOMEM:(0OFO00H, 14H)
MERGE PTIODATA:COMPLETE=PTIOMEM

6.2.3 GUI manipulation procedure

The GUI manipulation procedure for using the standard 1/0O and file 1/0 functions is described below.

1) Memory mapping setting
Map the range that includes the interface area set in "6.2.2 Load module creation procedure" as the target

attribute in the Configuration Dialog Box displayed by selecting [Option] menu -> [Configuration...].

Remark:  This setting is required in SM+ for V850. It is not necessary in SM+ for 78K0 or SM+ for
78K0S.

2) Interface address and /O file path setting
Set the interface address and /O file path in the [Simulator Option] Dialog Box displayed by selecting
[Option] menu -> [Simulator Option...].

3) Output data display and input data input
Data display of standard output and standard error output, as well as input of standard input data can be

performed in the [Standard I/O] Window displayed by selecting [Simulator] menu -> [Standard I/Q].
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6.2.4 Function specifications

The usable functions and specifications are displayed.

- fopen
- fclose
- printf
- scanf
- fprintf
- fscanf
Table 6-4 Function Specifications (Standard I/O, File /0O Related)
Function Description
fopen File open
Format FILE* fopen(const char* filename, const char* mode);
Return value The opened file pointer is returned.
When an error occurs, the NULL pointer is returned.
Explanation The file specified by filename is opened.
Specify the access modes indicated below for mode.
r Opens files in the read mode.
An error occurs if the file does not exist or cannot be found.
"W Opens an empty file in the write mode.
The file contents are destroyed if the specified file already exists.
"a" Opens files in the write mode to the end of the file without deleting the
EOF marker before writing new data to a file (add mode).
Creates a file if no file exists.
r+" Opens files in both the read and write modes (existing files).
"w+" Opens an empty file in both the read and write modes.
The file contents are destroyed if the specified file already exists.
"at" Opens files in both the read and add modes.
When an addition is made, the EOF marker is deleted before new data
is written to the file. Also, the EOF marker is restored upon write
completion.
Not created if no file exists.
fclose File close
Format int fclose(FILE* stream);
Return value 0 is returned. If an error occurs, EOF is returned.
Explanation Closes stream.
However, this does not apply to the stdout, stderr, and stdin standard 1/Os.
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Function Description
printf Formatted output

Format int printf(const char* format [, arg, ...]);

Return value Output character count is returned.

Explanation The format specified by the character string format is applied to each of the
aguments arg, and the formatted data output as a result is output to stdout.
Floating points (%f, %e, %E, %g, %G) cannot be used in the format character
string.

scanf Formatted input

Format int scanf(const char* format [, arg, ...]);

Return value The number of input fields for which scanning, conversion, and saving were
performed normally is returned.

Already scanned fields that were not saved are not included.
If read was attempted at the end of the file, EOF is returned.

Explanation The input to be converted is read from standard 1/O stdin in accordance with the
format specified by the character string format, with the arguments arg that follow
the character string format handled as objects that store the converted input.
Floating points (%f, %e, %E, %g, %G) cannot be used in the format character
string.

fprintf Formatted file output

Format int fprintf(FILE* stream, const char* format, [, arg, ...]);

Return value The output character count is returned.

Explanation The format specified by the character string format is applied to each of the
aguments arg, and the formatted data output as a result is output to stream.
The items that can be specified for stream consist of the pointers of the files
opened by the stdout, stderr, and fopen functions.

Floating points (%f, %e, %E, %g, %G) cannot be used in the format character
string.
fscanf Formatted file input

Format

int fscanf(FILE* stream, const char* format, [, arg, ...]);

Return value

The number of input fields for which scanning, conversion, and saving were
performed normally is returned.

Already scanned fields that were not saved are not included.

If read was attempted at the end of the file, EOF is returned.

Explanation

The input to be converted is read from stream in accordance with the format
specified by the character string format, with the arguments arg that follow the
character string format handled as objects that store the converted input.

The items that can be specified for stream consist of the pointers of the files
opened by the stdin and fopen standard 1/O functions.

Floating points (%f, %e, %E, %g, %G) cannot be used in the format character
string.
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6.3 Serial I/O Function

Data input to the serial reception pin of the device and data output from the transmission pin can be acquired as

the serial 1/0 function. The window that provides this function is the [Serial] Window.

[Serial] Window functions as the communication partner of the incorporated serial interface, displaying
transmission/reception data in the top part of the window, with data creation and data transmission performed in

the bottom part of the window.

Figure 6-11 Serial /0 Function
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Data display
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Data creation and
transmission

This section explains the following items:

- Format setting
- Serial log data file (*.log)

- Serial transmission data file (*.ser)
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6.3.1 Format setting

The format is set either in the [Format (UART)] Dialog Box or [Format (CSI)] Dialog Box, according to the serial

interface selected in the [Serial] Window.

6.3.2 Serial log data file (*.log)

The serial log data file is a CSV-format text file that saves the Log display area information for transmission/
reception data in the [Serial] Window.

This file can be referenced with a commercially available editor that supports the CSV format.

The serial log data file can be saved by selecting [File] menu -> [Save/Save As...] in the [Serial] Window.

The serial log data file is used only to save information and cannot be read to the simulator.

(1) File details
The transmission/reception data are saved in chronological order in the serial log data file.

The saved contents are the same as the data array in the log display area in the [Serial] Window.

Figure 6-12 Serial Log Data File Outline

OPT, SERIAL_NAME, serial name 1.
OPT, TIME_UNIT, time unit 2.
timel, send datal, receive datal, statusl 3.

time2, send data2, receive data2, status2

(2) File format datails

Table 6-5 File Format Details (Serial Log Data File)

ltem Description

1. Serial name

Syntax OPT, SERIAL_NAME, serial name

Description | Name of serial interface selected in the Serial window

2. Time unit

Syntax OPT, TIME_UNIT, time unit

Description | Time unit

MAINCLK Main clock
USEC Microsecond
MSEC Millisecond

3.Transmission/reception data

Syntax time, send data, receive data, status
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Item Description

Description | a@)Time

Time from end of transmission/reception of previous data until end of current transmission/
reception.
The time unit is the unit specified by OPT, TIME_UNIT. The log data time output first is always 0.

b) Send data

Displays the data sent from the Serial window side (data received by the CPU side).

¢) Receive data

Displays the data received from the Serial window side (data sent by the CPU side).

d) Status data

Displays the status at reception.
If an error occurs, the following characters are displayed. Nothing is displayed when there is no

error.
P Parity error (parity bit mismatch)
F Framing error (stop bit not detected)

(3) Saving example

Figure 6-13 Saving Example (Serial Log Data File)

OPT,SERIAL_NAME,SIO31
OPT, TIME_UNIT,MAINCLK

256,0x32,0xb7,
256,0x64,0xe9,
256,0x96,0x1b,
256,0xc8,0x4d,
256,0xfa,0x7f,P
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6.3.3 Serial transmission data file (*.ser)

Serial transmission data files are CSV-format text files that handle the contents of the Serial editor area in the
[Serial] Window and the information of the [Format (UART)] Dialog Box and [Format (CSl)] Dialog Box.

These files can be edited and managed using a commercially available editor that supports the CSV format .

Data can be saved to such a file by clicking the <Save> button in the Serial window, and contents can be

recovered by clicking the <Load> button in the Serial window.

(1) File details

The setting information differs in part for the asynchronous serial interface (UART) and the 3-wire serial interface
(Csl).

Figure 6-14 Serial Transmission Data File Outline: UART

#Option settings 1.
OPT, VERSION, version number e 21 7
OPT, SERIAL_NAME, serial name e 2-2

OPT, SERIAL_FORMAT, serial type e 2-3

OPT, REPEAT, repeat informaton e 2.4

OPT, TIME_UNIT, time unit e 2-5 2.
OPT, FIRST_BIT, the first bitofdata e 2-6

OPT, DATA_LENGTH, data bitlength e 2-7

OPT, BAUDRATE, baud rate value s 2-8

OPT, STOP_LENGTH, bit length of stopbit s 2.9

OPT, PARITY, parity informaton e 2-10 |
#Send data 3.
waitl, data typel, send datal,

wait2, data type2, send data2,

Figure 6-15 Serial Transmission Data File Outline: CSI

# Option settings 1.
OPT, VERSION, version number e 21 7
OPT, SERIAL_NAME, serial name e 2.2

OPT, SERIAL_FORMAT, serial type e 2-3

OPT, REPEAT, repeat informaton el 2:4

OPT, TIME_UNIT, timeunit s 2-5 2.
OPT, FIRST_BIT, the first bitofdata e 2-6

OPT, DATA_LENGTH, data bitlength s 2-7

OPT, MASTER_SLAVE, transfermode e 2-11

OPT, TRANSFER_CLOCK, transfer clock e 2-12

OPT, DATA_PHASE, data phase e 2-13

OPT, CLOCK_PHASE, clock phase e 2-14 |
#Send data 3.
waitl, data typel, send datal,

wait2, data type2, send data2,
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(2) File format details

Table 6-6 File Format Details (Serial Transmission Data File)

Item

Description

1. Comment part

Syntax

#

Description

Part after # until line end = comment .

2. Option settin

g part

Syntax

OPT, option name, information for each option

Description

If option settings are required, specify the option name and the required data.

The option items can be specified in any order.

Option types and the operation when options are omitted are as described below (" 2-1
Format version” to " 2-14 Clock phase").

2-1 Format version

Syntax

OPT, VERSION, version number

Description

Indicates the format version of this file.

When omitted

Processing is performed assuming the latest file format version.

2-2 Serial name

Syntax

OPT, SERIAL_NAME, serial name

Description

Specify the name of the serial interface to be used for communication.
For the name, refer to the user's manual of the device to be used.

When omitted

The serial interface selected in the [Serial] Window is used.

2-2 Serial type

Syntax

OPT, SERIAL_FORMAT, serial type

Description

Specify the serial interface type.

UART In the case of the asynchronous serial interface (UART)

Csl In the case of the 3-wire serial interface (CSI)

When omitted

The serial interface type selected in the [Serial] Window is used.

2-4 Repeat transfer

Syntax

OPT, REPEAT, repeat information

Description

Specify whether to return to the beginning and continue sending data, after the last data has

been sent during automatic transmission.

ON Repeat transmission

OFF

Stop transmission after last data has been sent

When omitted

Transmission stops (OFF) after the last data has been sent.

2-5 Time unit setting information

Syntax

OPT, TIME_UNIT, time unit
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Item

Description

Description

Specify the signal data wait time unit.

MAINCLK Main clock
USEC Microsecond
MSEC Millisecond

When omitted

MAINCLK is used as the time unit.

2-6 Transfer dir

ection

Syntax

OPT, FIRST_BIT, first bit of data

Description

Specify the first bit of transmission data.

MSB In the case of MSB first

LSB In the case of LSB first

When omitted

LSB if the serial type is UART, and MSB if the serial type is CSI

2-7 Data bit len

gth

Syntax

OPT, DATA_LENGTH, data bit length

Description

Specify the bit length of the transmission data as an integer. The maximum valid value that
can be set is 32.

When omitted

7 if the serial type is UART, and 8 if the serial type is CSI

2-8 Baud rate v

alue

Syntax

OPT, BAUDRATE, baud rate value

Description

Specify the baud rate value as an integer. (Unit: bps)

When omitted

Cannot be omitted. (Communication is not possible when this item is omitted.)

2-9 Stop bit len

gth

Syntax

OPT, STOP_LENGTH, bit length of stop bit

Description

Specify the bit length of the stop bit as an integer.

When omitted

1 is used as the bit length.

2-10 Parity info

rmation

Syntax

OPT, PARITY, parity information

Description

Specify the parity information.

NONE_PARITY No parity
ODD_PARITY Odd parity
EVEN_PARITY Even parity
ZERO_PARITY Oparity

When omitted

No parity (NONE_PARITY) is used.

2-11 Transfer mode

Syntax

OPT, MASTER_SLAVE, transfer mode
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Item

Description

Description

Specify the transfer mode on the [Serial] Window side.

MASTER Master mode

SLAVE Slave mode

When omitted

The slave mode (SLAVE) is used on the [Serial] Window side.

2-12 Transfer clock

Syntax

OPT, TRANSFER_CLOCK, transfer clock

Description

Specify the transfer clock (unit: Hz). This setting is required in the master mode.

When omitted

This item cannot be omitted in the master mode.

2-13 Data phase

Syntax

OPT, DATA_PHASE, data phase

Description

Specify the data phase.

NORMAL_DATA Normal 3-wire serial transmission/reception timing

PRECEDE_DATA Transmission/reception timing half a clock of the operation clock

earlier than the normal 3-wire serial transmission/reception timing

When omitted

NORMAL_DATA

2-14 Clock phase

Syntax

OPT, CLOCK_PHASE, clock phase

Description

Specify the clock phase.

NORMAL_CLOCK The operation clock in normal clock phase (starting from falling

edge)

REVERSE_CLOCK Operation clock in reverse clock phase (starting from rising edge)

When omitted

NORMAL_CLOCK

3. Signal data
Syntax wait, data type, send data,
Description Specify the transmission timing and transmission data.

Wait Specifies the time from the completion of transmission of the
immediately previous data until the start of transmission of next data.
The time unit is the unit specified by OPT, TIME_UNIT.

This item is valid during transmission from the <Auto Send> button

in the [Serial] Window.

Data type Specify the transmission data type. If a number, specify I.

Specify the transmission data.

The transmission data can be specified as hexadecimal (0Ox) or
binary (Ob). If different from the bit length specified for data bit
length, the data from the lower bit is valid.

Send data

Reserved area Do not specify anything.
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(3) Description example

Figure 6-16 Description Example (Serial Transmission Data File)

#Option setting

OPT,VERSION,1.00
OPT,SERIAL_NAME,SIO31
OPT,SERIAL_FORMAT,CSI
OPT,ROUND_TRANSFER,ON

OPT, TIME_UNIT,MAINCLK
OPT,FIRST_BIT,LSB
OPT,BIT_LENGTH,8
OPT,MASTER_SLAVE,MASTER
OPT,TRANSFER_CLOCK,625000
OPT,DATA_PHASE,NORMAL_DATA
OPT,CLOCK_PHASE,NORMAL_CLOCK

#Data
128,1,0x32,

128,1,0x64,
28,1,0x96, ﬁ
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6.4 Panel Function

SM+ allows input manipulation and output display simulation by providing standard parts (connected parts) in
which the I/0 block for peripheral I/O designed as a GUI interface.
The window providing this function is the [I/O Panel] Window.

A dummy target system can be created using this function.

Buttons, LEDs, level gauges, etc., are provided as connected parts, and these parts can be freely connected to

device pins. Regarding the display style, figure objects created with drawing tools can be used in addition to
bitmaps.

Figure 6-17 1/0 Panel Window

PO P poz2

1480mM

This section explains the following items:

- Connected parts types

- New creation and connection information settings
- Simulation mode

- Connection information list display

- Operation after CPU reset
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6.4.1 Connected parts types

The connected parts offered by SM+ are listed below.

Table 6-7 Connected Parts

Connected Part Name

Description
-> Properties Dialog Box Name

Button Switch
POO Can be connected to any pin. By clicking the displayed button, a value can be
input to the connection pin.
->[Parts Button Properties] Dialog Box
Key matrix A key matrix consists of multiple pins connected in a matrix array, wherein

each contact represents a key, and clicking a key results in a specific state.

A key matrix can be connected to any pin, and data can be input using multiple
keys.

->[Parts Key Properties] Dialog Box

Used for inputting analog data such as power supply voltage. Any data within
a given range can be set.

Any value within a specified range can be assigned to a pin connected to an A/
D converter.

->[Parts Level Gauge Properties] Dialog Box

DD

Light Emitting Diode

An LED can be connected to any pin, and the output from the pin can be
indicated by switching the LED on or off.

->[Parts Led Properties] Dialog Box

7-segment LED

A product that consists of 7 LEDs configured to represent a numeric figure.
When the output from the pin assigned to the digit signal is active, the
corresponding 7-segment LED switches on or off.

->[Parts Segment LED Properties] Dialog Box

14-segment LED

A product that consists of 14 LEDs configured to represent an alphabetic
character. When the output from the pin assigned to the digit signal is active,
the corresponding 14-segment LED switches on or off.

->[Parts Segment LED Properties] Dialog Box

Matrix LED

A product that consists of multiple LEDs arranged in a matrix array.

When the output from an assigned pin is active, the corresponding 14-segment
LED switches on or off.

->[Parts Matrix Led Properties] Dialog Box

A buzzer connected to a pin indicates the output information from the
connected pin with a bitmap or a buzzer tone.
->[Parts Buzzer Properties] Dialog Box

Pull-up/Pull-down setting

Whether a pin is connected to a pull-up/down resistor can be specified.
->[Pull up/Pull down] Dialog Box

Figure/character/bitmap

Figures, characters, and bitmaps can be connected to pins.
->[Object Properties] Dialog Box
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6.4.2 New creation and connection information settings

A new connected part is created and placed by selecting [Parts] menu in the [I/O Panel] Window, or by clicking
the buttons on the Parts toolbar. As a result, the mouse cursor changes to "+" and placement in the window
becomes possible.

Connection information is set in the various properties dialog boxes displayed by double-clicking the connected

parts created beforehand. (Refer to "Table 6-7 Connected Parts".)

6.4.3 Simulation mode

The connected parts whose settings have been completed in the various properties dialog boxes are displayed
in the [I/O Panel] Window and become signal interface points during simulation. I/O results can be checked and
input values can be fed to the simulator from these displayed parts.

For details about manipulations using these connected parts, refer to the properties dialog box of each item.
(Refer to "Table 6-7 Connected Parts".)

Input simulation can be done by selecting [Figure] menu -> [Simulation Mode] in the [I/O Panel] Window, as a

result of which the mouse cursor changes to a hand shape.

6.4.4 Connection information list display

List display of all the figure objects placed in the [I/O Panel] Window and the part object pin connection statuses
can be done by selecting [View] menu -> [Parts List...].
Object properties dialog boxes can be opened by double-clicking on the list, in order to change connection

information.

Figure 6-18 Connected Parts Information List

Parts List @

Label | Parts | Pin Mame | fictive Level |
rectanele F11/8M.., LOW
rectangle o3 HIGH
ke 1 HIsH
et = HIGH
text & HIGH
et - HIGH
text = HIGH
rectangle ¥ HIGH
text - HIGH
et 5 HIGH
7 zegment led = &
et = HIGH
teet - HT5H
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6.4.5 Operation after CPU reset

The operations of the various connected parts when CPU reset has been executed from the debugger are listed

in the following table.

Table 6-8 Operation of Connected Parts after CPU Reset

Connected Part Name Operation after CPU Reset
Button Not clicked status
Key matrix Key not clicked status
Level gauge Input value O status
LED Display according to value of connected output pin.

7-segment LED

14-segment LED

Matrix LED

Figure and connected part
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This chapter explains in detail the functions of the windows and dialog boxes of SM+.

- Window List

- Explanation of Windows
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7.1 Window List

The list is the windows of the SM+.

Table 7-1 Window List

Window Name

Contents

Window and Dialog box of Debugger block

Main Window

This window is displayed first, when the SM+ is started.
It controls execution of the user program. Various windows
are opened from this window.

Configuration Dialog Box

Displays and sets the SM+ operation environment.

Extended Option Dialog Box

Displays and sets the extended options of the SM+.

Debugger Option Dialog Box

Displays and sets other options.

Project File Save Dialog Box

Saves the current debug environment to project file

Project File Load Dialog Box

Loads the debug environment.

Download Dialog Box

Download

Upload Dialog Box

Upload

Load Module List Dialog Box [V850]

Lists the names of the downloaded load module files.

Source Window

Displays a source file and text file

Source Search Dialog Box

Searches in the Source Window

Source Text Move Dialog Box

Specifies a file to be displayed in the Source Window and
the position from which displaying the file is to be started.

Assemble Window

Disassembles the program and executes online assembly.

Assemble Search Dialog Box

Searches in the Assemble Window

Address Move Dialog Box

Specifies the start address to display the contents of the
Memory Window, Assemble Window or IOR/SFR Window.

Symbol To Address Dialog Box

Displays the address of the specified variable or function, or
the value of the specified symbol

Watch Window

Displays and changes specified watch data

Quick Watch Dialog Box

Displays temporarily specified watch data

Add Watch Dialog Box

Registers watch data todisplay in the Watch Window

Change Watch Dialog Box

Changes watch data todisplay in the Watch Window

Local Variable Window

Displays and changes the local variable in the current
function.

Stack Window

Displays the current stack contents

Memory Window

Display the contents of memory.

Memory Search Dialog Box

Searches in the Memory Window
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Window Name

Contents

Memory Fill Dialog Box

Fills the memory contents with specified data.

Memory Copy Dialog Box

Copies the memory.

Memory Compare Dialog Box

Compares the memory.

Memory Compare Result Dialog Box

Displays the results of comparing the memory.

DMM Dialog Box

Sets addresses and data subject to DMM.

Register Window

Displays the contents of registers.

Register Select Dialog Box [V850]

Selects registers to be displayed in the Register Window.

IOR/SFR Window

Displays the contents of IOR/SFR

IOR/SFR Select Dialog Box

Selects IOR/SFR and /O ports to be displayed in the IOR/
SFR Window

Add 1/O Port Dialog Box

Registers an I/O port to be displayed in the IOR/SFR
Window.

Timer Dialog Box

Registers and sets timer event conditions, and displays exe-
cution time measurement result.

Timer Result Dialog Box

Displays execution time measurement results.

Trace View Window

Displays trace results.

Trace Search Dialog Box

Searches trace data.

Trace Data Select Dialog Box

Selects items to be displayed in the Trace View Window.

Trace Move Dialog Box

Specifies the start address to display the contents of the
Trace View Window.

Trace Dialog Box

Registers and sets trace event conditions.

Delay Count Dialog Box

Sets the delay count of a delay trigger trace event.

Code Coverage Window

Display of coverage results

Coverage-Address Dialog Box [V850]

Selection of coverage measurement range

Event Manager

Displays, enables/disables, and deletes each event
condition.

Event Dialog Box

Registers event conditions.

Event Link Dialog Box

Registers event link conditions.

Break Dialog Box

Registers and sets break event conditions.

Snap Shot Dialog Box

Registers and sets snapshot event conditions.

Stub Dialog Box

Registers and sets stub event conditions.

View File Save Dialog Box

Saves the display information of the current window to a
view file.

View File Load Dialog Box

Loads the view file of each window.

Environment Setting File Save Dialog Box

Saves the setting information of the current window to a set-
ting file.
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Window Name

Contents

Environment Setting File Load Dialog Box

Loads the setting file of each window.

Reset Debugger Dialog Box

Initializes the SM+,CPU, and symbol information.

Exit Debugger Dialog Box

Terminate the SM+.

About Dialog Box

Displays the version of the SM+.

Console Window

Inputs commands.

Browse Dialog Box

Selects the file to be set

Window and Dialog box of Simulator block

[Signal Data Editor] Window

Setting of input signal data

[Loop] Dialog Box

Setting of loop information for the [Signal Data Editor]
Window

[Timing Chart] Window

Timing chart display of input and output signals

[Select Pin] Dialog Box

Selection of display pins in the [Signal Data Editor] Window
and [Timing Chart] Window

[Search Data] Dialog Box

Detailed search of the [Timing Chart] Window

[Standard /O] Window

Standard 1/0O Function window

[Simulator Option] Dialog Box

Setting of simulator options

[Serial] Window

Serial interface communication window

[Format (UART)] Dialog Box

Setting of serial format (UART)

[Format (CSI)] Dialog Box

Setting of serial format (CSI)

[I/O Panel] Window

Creation of dummy target system

[Parts Button Properties] Dialog Box

Setting of button pin connection information

[Parts Key Properties] Dialog Box

Setting of key matrix LED pin information

[Parts Level Gauge Properties] Dialog Box

Setting of level gauge pin connection information

[Parts Led Properties] Dialog Box

Setting of LED pin connection information

[Parts Segment LED Properties] Dialog Box

Setting of 7/14-segment LED pin connection information

[Parts Matrix Led Properties] Dialog Box

Setting of matrix LED pin connection information

[Parts Buzzer Properties] Dialog Box

Setting of buzzer pin connection information

[Pull up/Pull down] Dialog Box

Setting of pull-up/pull-down resistor pin connection
information

[Object Properties] Dialog Box

Setting of connection information for figure, character, and
bitmap pins

[Parts List] Dialog Box

List display of object pin connection status in the [I/O Panel]
Window

[Customize] Dialog Box

Setting of window colors and fonts
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7.2 Explanation of Windows

This section explains each window or dialog box as follows:

Window Name / Dialog box Name

Briefly explains the function of the window or dialog box and points to be noted.

If an invalid window/dialog box exists due to a connected IE, the name of the valid connected IE is indicated at

the lower right of the window/dialog box name.
In addition, the display image of the window or dialog box is also illustrated.

Items of related operation are also explained.

Opening

Explains how to open the window or dialog box.

Explanation of each area

Explains items to be set to or displayed in each area of the window or dialog box.

Context menu

Explains the context menu that is displayed in the window when the right mouse button is clicked. From the

context menu, convenient functions often used in this window can be selected with a single action (window only).

Related operations

Explains the operation of a window or dialog box related to this window or dialog box.
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Main Window

This window is automatically opened when the SM+ is started up and initialized.
In the SM+, other windows are manipulated from this window. (Refer to "7.1 Window List".)
Execution of the user program is controlled in this window.

Execution of the user program is controlled in the following three modes:

- Source mode (Debugs the user program at the source level.)
- Instruction mode (Debugs the user program at the instruction level.)

- Auto mode (Automatically selects the source mode or instruction mode.) (Default)

Figure 7-1 Main Window

Menu bar

Toolbar

Toolbar (simulator block related)
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Menu bar

(2) [File] menu

(2) [Edit] menu

(3) [View] menu
(4) [Option] menu
(5) [Run] menu

(6) [Event] menu
(7) [Browse] menu
(8) [Jump] menu
(9) [Window] menu
(10) [Help] menu

(1) [File] menu

Open... Loads a view file, source file, or text file.
Opens the View File Load Dialog Box.
The operation differs depending on the extension of the file selected in the dialog
box.

Save As... Saves the contents displayed on the current window to the file whose name is
specified.
Opens the View File Save Dialog Box.

Close Closes the current window.

Download... Downloads a file.

Opens the Download Dialog Box.

Load Module... [V850]

Lists the names of the files that have been downloaded.
Opens the Load Module List Dialog Box.

Upload... Uploads a program.
Opens the Upload Dialog Box.
Project Manipulates a project file.
Open... Opens a project file. Opens the Project File Load Dialog Box.
Save Overwrites the current status to the project file currently being read to the SM+.
Save As... Saves the current status to a specified project file.

Opens the Project File Save Dialog Box.

Environment

Manipulates a setting file.

Open... Opens a setting file.
Opens the Environment Setting File Load Dialog Box.
Save As... Saves the setting in the current window to the setting file.

Opens the Environment Setting File Save Dialog Box.

Debugger Reset...

Initializes the CPU, symbols, and SM+.
Opens the Reset Debugger Dialog Box.

Exit Terminate the SM+. (Refer to "3.3 Terminating".)
Opens the Exit Debugger Dialog Box.
(Open file) Lists the names of the files opened.
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(2) [Edit] menu

Cut Cuts a selected character string and saves it to the clipboard buffer.
Copy Copies a selected character string and saves it to the clipboard buffer.
Paste Pastes the contents of the clipboard buffer to the text cursor position.
Write in Writes the modified contents to the target.
Restore Cancels the modification.
Memory Manipulates the memory contents.
Fill... Fills the memory contents with specified codes.
Opens the Memory Fill Dialog Box.
Copy... Copies the memory.
Opens the Memory Copy Dialog Box.
Compare... Compares the memory.
Opens the Memory Compare Dialog Box.
Modify... Rewrites the memory contents in close to real time during user program
execution.Opens the DMM Dialog Box.
Edit Source Opens the source file displayed in the active Source Window with the editor

specified by the PM+ when the PM+ runs.

(3) [View] menu

The [View] menu contains common parts as well as dedicated parts added according to the active window. For

details about the dedicated parts, refer to the description of each window.

(a) Common items

Search...

Performs a search.
Opens the search dialog box corresponding to the current window.
Same operation as the <Search> button.

Move...

Moves the display position.
Opens the specification dialog box corresponding to the current window.

Quick Watch...

Temporarily displays the contents of the specified data.
Opens the Quick Watch Dialog Box.

Add Watch...

Registers the specified data to the Watch window.
Opens the Add Watch Dialog Box.

View Watch

Adds the selected data to the Watch window.
If the data is a symbol, it is added in accordance with the setting of Debugger
Option Dialog Box.

Change Watch...

Changes the data on the line selected by the Watch window.
Opens the Change Watch Dialog Box.
This menu is valid only when a variable is selected in Watch Window.

Delete Watch

Deletes the selected watch point from the Watch Window.This menu is valid only
when a variable is selected in Watch Window.

Symbol...

Displays the address of the specified variable or function, or the value of the
specified symbol.
Opens the Symbol To Address Dialog Box.
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(4) [Option] menu

Tool Bar Selects whether the toolbar is displayed (default) or not.
Status Bar Selects whether the toolbar is displayed (default) or not.
Button Selects whether the buttons on each window are displayed (default) or not.

Source Mode

Executes step execution at the source level (in line units).

Instruction Mode

Executes step execution at the instruction level (in instruction units).

Auto Mode Automatically selects step execution at the source level or step execution at the
instruction level. (Default)
Step execution is performed at the source level (in a mode other than mixed
display mode) if Source Window is active. It is performed at the instruction
level if Assemble Window is active. If neither window is active, step execution
is performed at the source level.

Configuration... Sets the environment.

Opens the Configuration Dialog Box.

Extended Option...

Sets extended options.
Opens the Extended Option Dialog Box.

Debugger Option... Sets SM+ options.

Opens the Debugger Option Dialog Box.
Add 1/O Port... Adds user-defined 1/O ports.

Opens the Add I/0 Port Dialog Box.
Trace Clear Clears the trace data.

This item is displayed only when Trace View Window is active.

Coverage Clear [78K]

Clears the coverage measurement results.

Coverage [V850]

Opens the following dialog boxes related to coverage measurement.

Clear [V850]

Clears the coverage measurement results.

Select... [V850]

Selects the coverage measurement range as a space of 1 MB or more.
Opens the Coverage-Address Dialog Box.

Coverage ON

Turns ON/OFF coverage measurement (default: OFF).
This item cannot be selected during user program execution.

Timer ON Turns ON/OFF timer measurement (default: OFF).
This item cannot be selected during user program execution.
The timer measuring Run-Break time cannot be stopped.
Tracer ON Turns ON/OFF tracer (default: OFF).

This item cannot be selected during user program execution.
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(5) [Run] menu

Restart

Resets the CPU and executes the program.

tlSame operation as this button.

Stop

Forcibly stops program execution.

LISame operation as this button.

Go

Executes the program from the current PC.

LlSame operation as this button.

Ignore break points and Go

Ignores break points being set, and executes the program.

P |Same operation as this button.

Return Out

The user program is executed until execution returns

:|Same operation as this button.
Remark:
This command is used for a function described in C language.

Step In

Executes the instructions in the program one by one (step execution).
If a function or subroutine is called, its instructions are executed one by one.

iISame operation as this button.

Next Over

Executes the instructions in the program one by one (Next step execution).
If a function or subroutine is called, its instructions are not executed on a step-
by-step basis.

ﬁlSame operation as this button.

Start From Here

Executes the program from the cursor position on the Source Window or
Assemble Window.

Come Here

Executes the program from the current PC to the cursor position in the Source
Window or Assemble Window.

Go & Go

Continues executing the program.
If a break occurs because a break condition is satisfied, the window is updated
and the program is executed again.

LlSame operation as clicking this button each time a break has occurred.

Slowmotion

Continues step execution.
Each time step execution has been performed, the window is updated and then
step execution is performed again.

> |Same operation as clicking this button each time a break has occurred.

CPU Reset

Resets the CPU.

e
;lSame operation as this button.

Change PC

Sets the address at the cursor position in the Source Window or Assemble
Window to the PC.

Break Point

Sets or deletes a breakpoint at the cursor position in the Source Window or
Assemble Window.

Uncond. Trace ON

Validates unconditional trace so that trace can always be executed during
program execution. (Default)

At this time, the set trace event conditions are ignored.

The trace mode cannot be changed while the tracer is activated.
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Cond. Trace ON Validates conditional trace and traces in accordance with the trace event
condition during program execution.
The trace mode cannot be changed while the tracer is activated.

Tracer control mode To set trace control mode.

Caution:

Delay trigger event condition is enabled only when [Delay Trigger Stop] or
[Delay Trigger Break] is selected.

Non Stop Goes around the trace memory and overwrites data from the oldest frame.
(Default)

Full Stop Goes around the trace memory and then stops the tracer.

Full Break Goes around the trace memory and then stops the tracer and program
execution

Delay Trigger Stop Traces data by the number of delay count frames and stops the tracer when a
delay trigger event has occurred.

Delay Trigger Break Traces data by the number of delay count frames and stops the tracer and
program execution when a delay trigger event has occurred.

Timer Start/Timer Stop Starts timer measurement when it is stopped, or stops it when it is in progress.
This item is invalid if the program is not being executed, if a timer event is not
used, and if the timer function is OFF (if [Option] -> [Timer ON] is not
checked).Immediately after program execution has been started with the timer
function ON, timer measurement is in progress.

Tracer Start/Tracer Stop Starts the tracer when it is stopped, or stops it when it is in progress.

This item is invalid if the program is not being executed and if the trace
function is OFF (if [Option] -> [Tracer ON] is not checked). Immediately after
program execution has been started with the trace function ON, timer
measurement is in progress.

(6) [Event] menu

Event Manager Manages various event conditions. Opens the Event Manager.

Event... Registers an event condition. Opens the Event Dialog Box.

ilSame operation as this button.

Event Link... Registers an event link condition. Opens the Event Link Dialog Box.

Break... Registers and sets a break event condition. Opens the Break Dialog Box.

EISame operation as this button.

Trace... Registers and sets a trace event condition. Opens the Trace Dialog Box.

ElSame operation as this button.

Snapshot... Registers and sets a snap event condition. Opens the Snap Shot Dialog Box.
Stub... Registers and sets a stub event condition. Opens the Stub Dialog Box.
Timer... Registers and sets a timer event condition. Opens the Timer Dialog Box.

Same operation as this button.

Delay Count... Sets the delay count. Opens the Delay Count Dialog Box.
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(7) [Browse] menu

Source Text

Displays a source text. Opens the Source Window.
If there is this window already open in the active status, it is opened in the static
status.

Same operation as this button.

Assemble

Displays the disassemble results. Opens the Assemble Window.
If there is this window already open in the active status, it is opened in the static
status.

% Same operation as this button.

Memory

Displays the contents of the memory. Opens the Memory Window.
If there is this window already open in the active status, it is opened in the static
status.

ﬂlSame operation as this button.

Watch

Displays the watch contents. Opens the Watch Window.

gSame operation as this button.

Register

Displays the register contents. Opens the Register Window.

élSame operation as this button.

1/0 Register [V850]
SFR [78K]

Displays the contents of the IOR/SFR. Opens the IOR/SFR Window.

EISame operation as this button.

Local Variable

Displays the local variable. Opens the Local Variable Window.

Same operation as this button.

Stack Trace

Displays the stack trace results. Opens the Stack Window.

%Same operation as this button.

Trace

This area displays the trace results. Opens the Trace View Window.

ﬂlSame operation as this button.

Code Coverage

Displays coverage measurement results. Opens the Code Coverage Window.

Same operation as this button.

Console

Opens the Console Window.

Others

Displays other windows. (Refer to "APPENDIX A EXPANSION WINDOW".)
Displays a user-defined window list.

(8) [Jump] menu

Source Text

Displays the corresponding source text and source line, using the data value
selected in the current window as the jump destination address.

If no line information exists at the jump destination address, however, you
cannot jump.

Opens the Source Window.

If the Source Window in active is open, that window is displayed in the forefront
(so that it can be manipulated).
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Assemble

Disassembles and displays the results from the jump destination address
specified by the data value selected in the current window.

Opens the Assemble Window.

If the Assemble Window in active is open, that window is displayed in the
forefront (so that it can be manipulated).

Memory

Displays the memory contents from the jump destination address specified by
the data value selected in the current window.

Opens the Memory Window.

If the Memory Window in active is open, that window is displayed in the
forefront (so that it can be manipulated).

(9) [Window] menu

New Window Opens a hew window displaying the same contents as those of the current
window.This menu is valid only when the current window is the Source
Window, Assemble Window, Memory Window, or Code Coverage Window.

Cascade Cascade display of the windows in the Main window.

Tile Cascade display of the windows in the Main window.

Arrange Icons

Rearranges the icons in the Main window.

Close All Closes all windows, except the Main window.

Refresh Updates the contents of the window with the latest data.
Active Sets the window in the active status.

Static Sets the window in the static status.

(Open Window) Lists the windows that are open.

The window with the check mark shown on the side of the figure is the current
window. By selecting a window name, the selected window is used as the
current window.

(10) [Help] menu

SM+ Help

Displays the help.

Command Reference

Opens the Help window of COMMAND REFERENCE.

Main Window Help

Displays the help of the Main window.

Current Window Help

Displays the help of the current window.

About...

Displays the version of the SM+.
Opens the About Dialog Box.

Menu bar (simulator block related)

The following two types of menus are related to the simulator block.

- Default menus

Displayed when no simulator block window is opened in the Main window

- Window-dedicated menus

Displayed when a simulator block window is opened in the Main window

(The displayed menu varies depending on the active window.)
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The default menu is displayed here. For details about the dedicated menus of the various windows, refer to the

description of each window.

(1) [Option] menu

Displayed additionally to the debugger block menu.

ToolBar

Switches on/off display of the toolbar corresponding to the cascade menu.

Debugger

Selects whether Toolbar is displayed or not.

Simulator Standard

Selects whether (1) [Standard] toolbar is displayed or not.

Simulator Tools

Selects whether (2) [Tool] toolbar is displayed or not.

Timing Chart

Selects whether (3) [Timing Chart] toolbar is displayed or not.

Signal Data Editor

Selects whether (4) [Signal Data Editor] toolbar is displayed or not.

Parts

Selects whether (5) [Parts] toolbar is displayed or not.

Figure

Selects whether (6) [Figure] toolbar is displayed or not.

(2) [Simulator] menu

This is the original menu for the simulator block.

It is used to perform manipulations related to files used in the simulator block windows, as well as to open

simulator block windows.

New File... Opens a new simulator block window.

Open... Opens the files handled in the specified simulator block window.

Close Closes the active simulator block window.

Save... Overwrites the contents of the currently active simulator block window to the file
handled in the currently opened simulator block window, and then saves this file.

Save As... Saves the contents of the currently active simulator block window to the specified

file.

Signal Data Editor

Opens the [Signal Data Editor] Window.

Timing Chart

Opens the [Timing Chart] Window.

Standard I/O

Opens the [Standard 1/0O] Window.

1/0 Panel

Opens the [I/O Panel] Window.

Serial

Opens the [Serial] Window.
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Toolbar

(1) Meaning of each button

(2) Operation of Toolbar

(1) Meaning of each button
The meaning of each button on the toolbar is as follows.When the mouse cursor is placed on a button of the

toolbar, a tool hint pops up several seconds later.

T Stops execution of the user program.
Same function as [Run] menu -> [Stop].
Stop
Resets the CPU and executes the user program.
= .
Same function as [Run] menu - > [Restart].
ReGo
» | Executes the user program from the current PC without resetting the CPU.
Go Same function as [Run] menu -> [Go].
| > Ignores break points being set, and executes the user program.
L Go Same function as [Run] menu -> [Ignore break points and Go].
= | The user program is executed until execution returns
Ret Same function as [Run] menu -> [Return Out].
€ Remark: This command is used for a function described in C language.
- Step execution (executes instructions in the program one by one.)
If a function or subroutine is called, its instructions are executed one by one.
Step Same function as [Run] menu -> [Step In].
Next step execution (executes the program, assuming a function/call statement as one step.)
L . Lo s ; ;
Over If a function or subroutine is called, its instructions are not executed on a step-by-step basis.
Same function as [Run] menu -> [Next Over].
- Resets the CPU.
:l Res Same function as [Run] menu -> [CPU Reset].
El Opens the View File Load Dialog Box.
Open Same function as [File] menu -> [Open...].
ﬁ'. Opens the Download Dialog Box.
Load Same function as [File] menu -> [Download...].
Opens the Project File Load Dialog Box.
| Proj Same function as [File] menu -> [Project] -> [Open...].
| Displays the source text. Opens the Source Window.
Src Same function as [Browse] menu -> [Source Text].
ﬁﬂ Displays the disassemble results. Opens the Assemble Window.
ilAsm Same function as [Browse] menu -> [Assemble].
ﬁ Displays the contents of the memory. Opens the Memory Window.
—|Mem Same function as [Browse] menu -> [Memory].
Q Displays the watch contents. Opens the Watch Window.
_| Same function as [Browse] menu -> [Watch].
Wch
A Displays the register contents. Opens the Register Window.
—|Reg Same function as [Browse] menu -> [Register].
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Eﬁ? Displays the contents of the IOR/SFR. Opens the IOR/SFR Window.
—IIOR/SFR Same function as [Browse] menu -[I/O Register / SFR].

Displays the local variable contents. Opens the Local Variable Window.
Same function as [Browse] menu -> [Local Variable].

% Displays the stack trace results. Opens the Stack Window.
Stk Same function as [Browse] menu -> [Stack Tracel].

This area displays the trace results. Opens the Trace View Window.
¥ W Same function as [Browse] menu -> [Trace].

e Displays coverage measurement results. Opens the Code Coverage Window.
L. Same function as [Browse] menu -> [Code Coveragel].

— Opens the Event Manager.

22| Mgr Same function as [Event] menu -> [Event Manager...].
[ | Registers and sets events. Opens the Event Dialog Box.

Evn Same function as [Event] menu -> [Event...].

W Registers and sets break events. Opens the Break Dialog Box.

—IBrk Same function as [Event] menu -> [Break...].

"E'? Registers and sets trace events. Opens the Trace Dialog Box.
Trc Same function as [Event] menu -> [Trace...].

Registers and sets timer events. Opens the Timer Dialog Box.
Tim Same function as [Event] menu -> [Timer ...].

(2) Operation of Toolbar
Whether the toolbar is displayed or not can be specified by selecting [Option] -> [Tool Bar] from the menu bar.
This toolbar can be displayed in the following two modes. The modes are selected in the Debugger Option Dia-

log Box.

Figure 7-2 Toolbar (Picture Only)
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Toolbar (simulator block related)

The simulator block's dedicated toolbar features a group of 2 common toolbars and a group of 4 dedicated

toolbars as shown below, and show/hide can be switched independently for each of these two groups by selecting

[Option] menu -> [ToolBar].

Figure 7-4 Toolbar (simulator block related)

(1) [Standard] toolbar - = ! &

(2) [Tool] toolbar A mom ==

(3) [Timing Chart] toolbar XK=

(4) [Signal Data Editor] toolbar & ™ |x 1 -

(5) [Parts] toolbar =Y -8 B Ee

(6) [Figure] toolbar L NOOOL & A LLAS=

(1) [Standard] toolbar

This menu can be used in simulator block windows in common. Selectable at all times.

@l Opens a new simulator block window.
#| Opens the files handled in the specified simulator block window.
=] Overwrites the contents of the currently active simulator block window to the file handled in the
- currently opened simulator block window, and then saves this file.
| Undoes the immediately preceding operation.
| Restores the status undone by the [Undo] command.
4 Cuts the selected range and saves it to the clipboard.
Em Copies the selected range and saves it to the clipboard.
E|| Pastes the clipboard contents.
ﬁ| Performs the same operation as when the search menu is selected in the active window.
7| Displays the contents of the Help window.

(2) [Tool] toolbar

This menu is used to create a new simulator block window.Selectable at all times.

Opens the [Signal Data Editor] Window.

Opens the [Timing Chart] Window.

Opens the [Standard 1/0O] Window.

£ = [ B

Opens the [Serial] Window.
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ﬂ Opens the [I/0O Panel] Window.

(3) [Timing Chart] toolbar

This menu can be selected if the [Timing Chart] Window is active. (Refer to [Timing Chart] toolbar.)

(4) [Signal Data Editor] toolbar

This menu can be selected if the [Signal Data Editor] Window is active. (Refer to [Signal Data Editor] toolbar.)

(5) [Parts] toolbar

This menu can be selected if the [I/O Panel] Window is active. (Refer to [Parts] menu / Toolbar (Parts).)

(6) [Figure] toolbar

This menu can be selected if the [I/O Panel] Window is active. (Refer to [Figure] menu / Toolbar (Figure).)

Window display area

This area displays various debug windows.

The displayed window can be changed in size or an icon can be created in this area.

Status bar

The status bar displays the status of the SM+.
While the user program is being executed, the status bar is displayed in red.

Whether the toolbar is displayed or not can be specified by selecting [Option] -> [Status Bar] from the menu bar.

Remark: If the screen resolution is low (800 - 600, etc.), all the statuses may not be displayed on the status

bar.
Figure 7-5 Status Bar
a @ @) @ &) ()] mm
EEwT e e (Fon o (R et CUTI ()

(1) Program name Displays the program file name indicated by the PC value.

Source name Displays the source file name indicated by the PC value.

Line number Displays the line number indicated by the PC value.
(2) Function name Displays the function name indicated by the PC value.
(3) PC value Displays the current PC value.
(4) CPU status Refer to "Table 7-2 CPU status".
(5) IE status Refer to "Table 7-3 IE status".

(If there are two or more the statuses, they delimited with '|' and displayed.)

(6) Break Cause Refer to "Table 7-4 Break Cause".
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(7) STEP mode

Displays the step execution mode.

Displays that the following modes are selected from the [Option] menu:
SRC: Source mode

INST: Instruction mode

AUTO: Automatic mode

(8) Key input mode

Displays the key input mode.

INS: Insertion mode

OVR: Overwrite mode

The Memory Window is fixed to OVR mode.

Table 7-2 CPU status

Display Meaning
STANDBY Stand by mode
HALT [78K0S] Halt mode
STOP [78K0S] Stop mode
RESET Reset mode

Table 7-3 |E status

Display Meaning
RUN User program execution in progress (the color of the status bar changes).
STEP Step execution in progress.
TRC Tracer operating
TIM Timer operating
cov Coverage operating
BREAK Break occurring.

Table 7-4 Break Cause
Display Meaning

Manual Break

Forced break

Temporary Break

Temporary break

Trace Full Break

Break due to trace full

Non Map Break

Non-mapped area is accessed.

Write Protect

An attempt has been made to write to a write-protected area.

SFR lllegal [78K]

SFR was illegally access

IOR lllegal [V850]

An illegal access is made to a peripheral I/O register.

Stack Overflow [78K]

Break by stack overflow

User's Manual U17662EJ1VOUM 139



CHAPTER 7 WINDOW REFERENCE

Display

Meaning

Uninitialize Memory Read [78K]

Memory not initialized has been read.

Security Protect

A security protected area is accessed.
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Configuration Dialog Box

This dialog box is used to display and set the SM+ operation environment. (Refer to "5.1 Setting Debugging
Environment".)

This dialog box is automatically displayed after the SM+ is started up.

However, no setting is required to read a project as the results of reading the project file are reflected in this

dialog box. (Refer to "5.16.1 Debugging environment (project file)".)

Figure 7-6 Configuration Dialog Box

[V850]

Gonfiguration

Internal Extend RAM: 0* w | Bytes

Chip —
@ [ | sove: veo [ [_ox ]
— . | Cancel
Internal ROM/RAM | —_— @
) Internal ROM: | 256+ v] KBvte ﬂ
Project..
Internal RAM:  |24870% | Bute e
L = : Help
3 — Ozcillation Frequency
®) Main (MHz)  |25000 - Sub (KHz) E—— -
= Programmable /D Area
(4) |~ Start Addrezs:
5 r Simulator I50nf'igura.ti0n
®) ™ Eile: |C¥Program | ‘ Flectr ] I
— I;!;Iemnry' 'Mapping
fioness Sizge * BBit " IfE " 32Bi Add
Memary Attribute: Mapping Address: Baleta
©) |Emulation ROM — »| | = |
[78K0] Configuration kad
Chip
1) [ Name: uPD |WEIZIEAANED] Ok
Cancel
r Internal ROM/RARM —_—— @)
Internal ROM: =i | KBytes ﬁ
l—_J Project..
Hel
Internal high-speed RAM: B12% | Bywtes ﬁ

— | —Q=cillation Frequency
3) Main (MHz:  [5.00 - Sub (KHz l'____ﬁ

Simulator Configuration

®) [ I File: | ron
[ Memary Mapping
Memory Attribute: Mapping Address: Add
|Emu|atinn ROM LJ [ = | Delete
(6)
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[78KO0S]

Gonfiguration

E3
(1)|; E:rl'se: wPD  |EEEERN |I

Cancel
Internal ROM/RAM == o

(2) Internal ROM: 4% - K Byte Bestore

Project...

Internal high-zpeed RAM:  |512% | Byte —_—
L Help
Ciegillation Frequency

Main (MHz»  |2.00 - Sub (KHz m

Simulator Confieuration

©) I File |

®)

— Memory Mappine

Memory Attribute: Mapping Address: Add
|Stack x| | -—| Delete

(6)

- Opening

- Explanation of each area

Opening

(Automatically when the SM+ is started up)

Select [Option] -> [Configuration...] from the menu bar.

Explanation of each area

(1) CPU selection area

Chip This area is used to select the chip name.

A chip name is selected from the drop-down list.

On the drop-down list, only the chip names registered to the registry from the device
file installer are displayed. This area can be specified only when the debugger is
started up.

Remark: By default, the type selected at the previous startup is displayed, but if that type is not registered,

the first type registered is displayed.
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(2) Internal ROM/RAM selection area

Internal ROM/RAM

This area is used to set the size of the internal RAM and internal ROM of the CPU. It
is selected from the drop-down list. The default size is obtained from the device file
through selection in " Chip ", and displayed (value with *).

Internal ROM:

Selects the Internal ROM size.

Use Bank Size:Note
[78KO]

If "Use Bank" is checked, the internal Bank ROM area
size "Size:" can be changed. (At this time, the "Internal
ROM" area cannot be selected and the total of the
internal bank ROM area size plus 32 KB (Common area)
is grayed.)

If memory bank information is included in the device file,
this item is selected by default. This item cannot be
selected if there is no memory bank information.

Internal High-speed RAM:

Sets the Internal high-speed RAM size

[78K]

Internal Extend RAM: Sets the Internal Extend RAM size
[78KO0]

Internal RAM: Selects the Internal RAM size.
[V850]

Note:

When the internal bank ROM is used, the address space seen in the SM+ is as shown in Figure 7-

7.

Consequently, the address range cannot be specified for address spaces of address 0x10000 or

higher (except for bank areas). [78KO0]
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Figure 7-7 Diagram of Address Space When Internal ROM Bank Is Used (With Bank ROM Size of 40 KB)

As seen on debugger

Ox2FFFF
Image
0x2C000
0x2A000
0x28000 Bank 2 (8KB)
Image \
0x20000
Image -
0x1C000
Bank 1 (16KB)
0x18000
Image ‘7
0x10000
0x0C000
Bank O (16KB)
0x08000
0x00000

(3) Frequency of the oscillation clock selection area

Oscillation Frequency | This area is used to select the frequency of the oscillation clock that is input to the

oscillator.

Main (MHz) Specifies the frequency to be input to the main clock oscillator.
Equivalent to the setting of the external frequency pin for the
main clock (X1 pin, etc.)

Sub (KHz) Specifies the frequency to be input to the sub clock oscillator.
Equivalent to the setting of the external frequency pin for the sub-
clock (TX1 pin, etc.)
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(4) Programmable I/O area address setting area [V850]

Programmable I/O
Area

This area is used to specify use of the programmable 1/O area and the start address.
The start address of the programmable 1/O area can be specified, only if the device
selected by " Chip " supports the programmable I/O area. The start address of the
programmable I/O area can be input by checking the check box when the
programmable I/O area is used. The address is aligned to 16 KB.

Caution:  To use a programmable 1/O area or extended I/O area, mapping that area as a target is required.

Remark: In the case of a device with an extended I/O area with fixed addresses, the device selected by

Chip ", Setting of this area is performed automatically.

(5) Simulator configuration file selection area

Simulator
Configuration

This area is used to specify the configuration file used to perform user customization
(addition of user models) of the simulator. When this check box is not checked, the
default configuration file will be read.When reading a configuration file other than the
default file, check this check box and specify the file name.

(6) Mapping setting area

Access Size: [V850] Selects memory access size. Fixed to 8-bit.
Memory Attribute: The following mapping attributes can be selected. Select a mapping attribute
according to the usage.)
Emulation ROM Selects the simulator alternate ROMNOteL,
[v850] [78K0]
Emulation RAM Selects the simulator alternate RAMNOteL,
[v850] [78KO0]
Target Selects the target memoryNotel,
[v850] [78K0]
I/0 Protect Selects the 1/O protect area.
[v850] [78K(Q] The I/O protect area can be set in the area that is specified in the
Target field and external SFR area [78K0].
> Since the area set as the 1/O protect area is displayed with
symbol "??" in the Memory Window like unmapped areas, read/
write to this area cannot be performed freely in the Memory
Window, which protects this area from being erroneously read or
writtenNote 2,
The mapping unit is 1 byte.
Stack Selects the memory of the stack area.
[78K] The stack area can be set in the internal high-speed RAM area.
The mapping unit is 1 byte.
Mapping Address: Specify the address to be mapped.
Input the higher and lower addresses from the keyboard.
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<Add>button
<Delete> button

These buttons are used to set and delete mapping.
When the <Add> button is clicked, the mapping specified with " Memory Attribute " and
" Mapping Address " is set and displayed.

Remark:

Moreover, mapping unit adjustment is performed except "Stack" and " I/O Protect" ,
and if the mapping units is not matched, the minimum settable range including the
specified address becomes the mapping target.

Notel: The mapping unit is 1 MB [V850] /1Byte [78KO0] (the mappable area depends on the product
type).
Note2: The area set as " I/O Protect " is not read unless it is registered to the IOR/SFR Window or Watch

Window as an I/O port. To read this area, forcibly read it on these windows.

Remark: Addresses in the external memory can be specified for "Emulation ROM", "Emulation RAM", "Tar-

get", and "I/O Protect".

If the internal ROM area is set to a value smaller than that of the device, the remaining area can be

specified in these areas. [78K]

(7) Function buttons

OK Validates the current environment.
Sets the environment and closes this dialog box.
If an error occurs after clicking the <OK> button, the SM+ can no longer continue and is
terminated.

Cancel Cancels the changes and closes this dialog box.

Restore Restores the previous settings before this dialog box was opened.

Project... Opens the Project File Load Dialog Box. If an error occurs while a project file is being
opened or read, the SM+ can no longer continue and is terminated.

Help Displays the help window of this window.
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Extended Option Dialog Box

This dialog box is used to display and set the extended options of the SM+. (Refer to "5.1.2 Setting option™.)

Figure 7-8 Extended Option Dialog Box

Extended Option

Trace Size: frames
Trace Timetag Gount Pate: m [~ Add Up Timetae
(1) Internal RAM Monitor Redraw:  [500 msec
Break Conditior:  {+ Before " After v Break Sound
Verify: I Check
- Project Save Level (+ Basic (" MNormal " Full
(2 |: ITI Cance| Bestore Help

- Opening

- Explanation of each area

Opening

Select [Option ] menu -> [Extended Option ...] .

Explanation of each area

(1) Extended option setting area

Trace Size Set the size of the trace memory (buffer). (unit: frame)
4K 0 to 64K
64K 64K to 1M
1M 1M to 16M

Trace Timetag Count Rate:

Sets the division ratio of the counter used for time tag display in the Trace
[V850]

View Window.

If the division ratio is set, the number of clocks necessary for counting up
the counter displayed for time tag is changed.

1(default), 2, 4, 8, 16, 32, 64, 128, 256, 512, 1K, 4K, 8K,16K, 64K, 256K,
M

Add Up Timetag This area is used to specify whether time tags of trace data are totaled or

not.
This check box is not checked by default, and the time tags are not totaled.

Internal RAM Monitor Redraw Specify the sampling time (ms) of the internal RAM sampling in real time.

(Refer to "5.15 RAM Sampling Function™.)
The sampling time can be specified in 100-ms units from O to 65500.
If 0 is specified, or if this area is blank, the data is not displayed in real time.
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Break Condition:

Selects whether a break occurs before or after the instruction of a
breakpoint is executed.

Before Sets an execute event as an event before executing.
(Default)
The event occurs before the instruction is executed.

After Sets an execute event as an event after executing.
The event occurs after the instruction is executed.

Break Sound

If the check box is checked, a beep sound is issued when a break occurs.

Verify Check

This area is used to specify whether a verify check is performed when data
has been written to memory.

A verify check is performed when download, memory fill, or memory copy is
executed. A verify check is also performed when a variable or data is
changed in the Watch Window or Memory Window and is written to
memory.

Project Save Level: [V850]

This area is used to select the save level for project files.

The save level changed in the Project File Save Dialog Box in this dialog
box.

Basic Saves only the user-set debug environment (such as
window status and event setting status). (Default)

Normal Saves the contents of " Basic " and the status of the
internal instructions of the simulator (project information
such as instructions, memory, registers, and IORs), which
are stopped.

Full Saves contents of " Normal " and all debug information
generated during simulation (such as trace and coverage
results).

(2) Function buttons
OK Validates the settings and closes this dialog box.
Cancel Cancels the changes and closes this dialog box.
Restore Restores the previous settings before this dialog box was opened.
Help Displays the help window of this window.
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Debugger Option Dialog Box

This dialog box is used to display and set the various options of the SM+.

1)

(6)

Figure 7-9 Debugger Option Dialog Box
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(8)

(9)

(10)
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1 @2

- Opening

- Explanation of each area

Opening

Select [Option] menu -> [Debugger Option...].
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Explanation of each area

(1) Source Path

This area is used to specify the directory in which a source file or text file is searched.

Base:

The directory is the basis of a relative path is displayed. The base directory is
determined in the following sequence:

- Directory to which the project file has been loaded

- Directory to which a load module or hex file has been loaded last

- Current directory of Windows

Text box

This area is used to specify the directory searched.

To specify a directory, either directly input one to the text box, or click the
<Browse...> button. A relative path can also be specified.

Opens the [Add Source path] Dialog Box by clicking the <Browse...> button. To

delimit paths, use ";" (semicolon) or "," (comma).
Figure 7-10 [Add Source path] Dialog Box

Add Source path @

Folder:

o SPeEd v
o5 vam
() doc
{5 relation
#-{) setup
=mpBa0
#{5) Chapter2
{5 Chapter3 1
I Chapter3 2
{5 Chapterd
-5 Dev

=== STKRRN

[ ols ] [ Cancel

Remarkl: Directories that contain ;" and/or "," in the source path can be specified. Non-existent directories

cannot be specified.

Remark2: Immediately after this dialog box has been opened, the base directory is selected and opened. If

the selected directory has already been set for the source path, a source path is not added.

(2) Default Extension

This area is used to specify the default extension.

Delimit extensions with " (blank),";" (semicolon) or "," (comma).

Source File: Set the extension of a source file that is displayed when the Browse Dialog Box is
opened by selecting [File] menu -> [Open...].
The default extension is " *.c, *.s, *.asm [78K] ".
Load Module: Set the extension of a load module that is displayed when the Download Dialog
Box is opened.
The default extension is " *.out [V850] *.Ink [78K] , *.Imf [78K] ".
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(3) Open File History
This area is used to set the number of histories of the open file displayed in the bottom field of the [File] menu.

The default value is 4. If 0 is set, no history is displayed on the menu.

(4) Font
This area is used to specify the font displayed on the Source Window, Watch Window, Quick Watch Dialog Box,
Local Variable Window, and Stack Window. Clicking the <Font...> button opens the [Font] Dialog Box in which the

font to be displayed and its size can be set.

Figure 7-11 [Font] Dialog Box

Font gl

nT ace: Size:

I

— Cancel

12
15

0 Courier New
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FixedSys v
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(5) Project File
This area is used to set automatic saving and loading of the project file. (Refer to "5.16.1 Debugging

environment (project file)".)

Auto Save: Sets whether the project file is automatically saved at the SM+ termination.
On Automatically saves the project file.
Off Does not Automatically saves the project file.
Query Displays the Exit Debugger Dialog Box at the SM+ termination.
(Default)
Auto Load: Sets whether the project file is automatically loaded at the SM+ start up.
On Automatically loads the project file . Specify the project file to be
loaded in " Load Project File: ".
off Does not automatically loads the project file. (Default)
Load Project File: Specify the project file to be loaded automatically.
Set a project file name by inputting from the keyboard or clicking the <Browse...>
button.

Clicking the <Browse...> button displays the Browse Dialog Box.
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(6) Tool Bar Pictures

This area sets the buttons to be displayed on the toolbar. (Refer to " Toolbar".)

Pictures and Text Displays a button on which a graphic and character are displayed.
Pictures only Displays a button with only graphic. (Default)
(7) Kanji

Cannot be selected in this area.

(8) Tab Size

This area is used to set the tab size for each extension when files are displayed.

Extension: Set an extension. Input an extension from the keyboard, or select one from the
drop-down list.

Tab Size: Select the tab size. Select how many spaces are displayed as a tab code (2, 4, or
8).

Tab List: Displays the tab size set for each extension.

<Add> button To change the tab size setting, select "Extension:" and " Tab Size: ", and click this
button.

<Delete> button To delete the tab size setting, select the setting from " Tab List: " and click this
button.

(9) Startup Routine

This area is used to specify the first address , end address, and display start symbol of the text area (code area)

of the start-up routine by symbols.

The source file can be opened if an object file in the load module format is downloaded in the Download Dialog

Box.
Begin label: Specifies the symbol of the first address (default: _start [V850] _@cstart [78K] )
End label: Specifies the symbol of the end address (default: _startend [V850] _@cend [78K] )
main() label: Specifies the display start symbol (default _main)

Cautionl: If the specified symbol is not correct, the source file cannot be opened until the PC reaches the
address range of the corresponding source file. In addition, the start-up routine cannot be skipped

by step execution.

Caution2: Be sure to specify this area. If this area is blank, the dialog box cannot be closed.
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(10) DisAssemble

This area is used to set for disassemble display.

Show Offset: Specifies whether an offset (symbol + offset) is displayed during disassemble
display.

When the offset is not displayed, only a symbol that matches a numeric value is
displayed, if any. If no matching symbol is found, the numeric value is displayed as
a hexadecimal number unchanged.

Label Specifies whether the offset is displayed in the Label field. In the
default condition, the offset is not displayed.

Mnemonic | Specifies whether the offset is displayed in the Mnemonic field. In
the default condition, the offset is displayed.

Register Name: This area is used to select the method of displaying register names in mnemonics
during disassemble display.

Function Displays register names as function names or nicknames. (Default)
Name

Absolute Displays register names as absolute names.

Name

(11) Watch Default

This area is used to specify a symbol to be watched in the Watch Window etc..

Size: Selects the default display size of data if [Adaptive] is specified from the drop-down
list.

Radix: Sets the default radix in which data is to be displayed if [Proper] is specified from
the drop-down list.

Show Variable Type: Select the display/non-display of variable type is specified.

On Displays the type of a variable.

off Does not display the type of a variable. (Default)

Language: Select the display/non-display of type of variable is specified.

c Displays a C-like base number. (Default)

ASM Cannot be selected. [V850]
Displays an assembly language-like base number. [78K]

(12) Function buttons

OK Validates the settings and closes this dialog box.

Cancel Cancels the changings and closes this dialog box.

Restore Restores the previous settings before this dialog box was opened.
Help Displays this dialog box online help files.

User's Manual U17662EJ1VOUM 153




CHAPTER 7 WINDOW REFERENCE

Project File Save Dialog Box

This dialog box is used to save the current debugging environment to a project file. (Refer to "5.16.1 Debugging
environment (project file)".)

Project files can be newly saved or saved under an existing file name in this dialog box.

Figure 7-12 Project File Save Dialog Box

Save fAs
[ Save e |'\_}Slgnal_ed|tor L] I‘j‘ B
5 zignal_editor.prj
@
File name: I Save |
L_| Save as type: |Prnject (3 prj ﬂ Cancel (3)
Help
— |~ Save Level
2 & Basic ~ Marmal « Full

- Opening

- Explanation of each area

Opening

Select [File] menu -> [Project] -> [Save As...].

(To save a file of same name as a project file previously loaded or saved, select [File] menu -> [Project] ->
[Save].)

Explanation of each area

(1) Save file setting area

Save in: This area is used to specify a file name. A file name can be directly input, or

selected from the list at the upper part of this area.
Up to 257 characters string with a extension can be specified.

File name:

Save as type: This area is used to specify the extension (*.prj) of the project file to be saved.

If the extension is omitted, "*.prj" is appended as the default extension.
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(2) Save level selection area [V850]

Save Level This area is used to select the save level for project files.
When the save level is changed, this change is reflected to the Extended Option
Dialog Box.

Basic Saves only the user-set debug environment (such as window status and
event setting status). (Default)

Normal Saves the contents of " Basic " and the status of the internal
instructions of the simulator (project information such as instructions,
memory, registers, and IORs), which are stopped.

Full Saves contents of " Normal " and all debug information generated during
simulation (such as trace and coverage results).

(3) Function buttons

Save Saves the debugging environment to the selected file. After saving, the dialog box is
closed.

Cancel Closes this dialog box without saving the file.

Help Displays this dialog box online help files.
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Project File Load Dialog Box

This dialog box is used to restore the debugging environment to the debugging environment saved to the project

file. (Refer to "5.16.1 Debugging environment (project file)".)

If there is an active Source Window after a project file has been loaded, it is displayed at the top.

Caution:  Following SM+ startup, if a project file with settings that differ from those of the target device at

startup has been loaded, the target device specified at startup is used.

Figure 7-13 Project File Load Dialog Box
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File name: | Open |
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Help
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- Explanation of each area

Opening

@CIick the Proj button, or select [File] menu -> [Project] -> [Open...].

Explanation of each area

(1) Load file setting area

Look in: This area is used to specify the file name to be loaded. A file name can be directly
_ input from the keyboard, or selected from the list.

File name: Up to 257 characters string with a extension can be specified.

Files of type: This area is used to specify the extension (*.prj) of the file to be loaded.

(2) Function buttons

Open Loads the selected file. After loading the file, this dialog box is closed.
Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.
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Download Dialog Box

This dialog box is used to select the hame and format of a file to be downloaded, and downloads memory

contents to the simulator. (Refer to "5.2 Download Function, Upload Function®.)

If a load module file has been downloaded, the corresponding source file is searched, and the Source Window is

automatically opened.

Caution: If afile other than a load module file is loaded, source debugging cannot be executed.

Remark:  The following dialog box appears while downloading and the downloading can be can celled at any

time.

Figure 7-14 Download Dialog Box

Download
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- Opening

- Explanation of each area

Opening

EICIick the Load button, or select [File] menu -> [Download...].
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Explanation of each area

(1) Load file setting area

Look In: This area is used to specify the file name to be loaded. A file name can be directly
_ input from the keyboard, or selected from the list.

File name: Up to 257 characters string with a extension can be specified.

Files of type: This area is used to specify the extension (*.prj) of the file to be loaded. (Refer to
"Table 5-2 Type of File That Can Be Downloaded".)
These are default extensions; other extensions can also be used. The default
extension of the displayed load module can also be specified in the Debugger
Option Dialog Box.

Remark:  Two or more files can be specified in this dialog box. To specify two or more files, delimit each file

name with " " (double quotation mark). Files can also be specified by clicking the mouse button
while holding down the Shift or Ctrl key.
Up to 20 load module files can be downloaded. [V850]

(2) Download condition setting area

Load Sets a load condition.
This setting is valid only if a file in the load module format is specified.
Symbol Specifies whether symbol information is read or not.. Note1
Object Specifies whether object information is read (when checked, default)
or not. (The object information is read even if this button is not
checked when a HEX file is loaded.)

Reset Sets a reset condition.

This setting is valid only if a file in the load module format is specified.

Symbol Specifies whether symbol information is reset or not.N°t¢2 [v850]
Fixed to checked status (always reset). [78K]

CPU Specifies whether the CPU is reset or not.
(Default: Not reset [V850] , reset [78K] )

Notel: The memory capacity can be saved by not reading symbol information when a program consisting
of two or more load module files is to be debugged and if the symbol information of some modules
does not have to be read. [V850]

Note2: When debugging a program consisting of two or more load module files, load each one of the load
module files without resetting the symbol information. When downloading two or more load mod-
ule files, take care that location addresses do not overlap. [V850]
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(3) Offset address setting area

Offset Address: This area is used to specify the offset address that is used when a file is loaded (for
binary data, specify the start address). An address can be also specified by a symbol
or expression. (Refer to "Table 5-5 Specifying Symbols".) The default radix for
inputting a numeric value is hexadecimal.

(4) Function buttons

Open Loads the selected file. After loading the file, this dialog box is closed.
Cancel Closes this dialog box without loading the file.

Help Displays this dialog box online help files.

Restore Restores the input data to the original status.
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Upload Dialog Box

This dialog box is used to set the name and format of the file to be saved, and save the set memory contents,

etc., to that file. (Refer to "5.2 Download Function, Upload Function".)

Figure 7-15 Upload Dialog Box

lpload

Save i [ 59 smpag0 -] ® c¥ B
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— 3
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- Opening
- Explanation of each area
Opening
Select [File] menu -> [Upload...].
Explanation of each area
(1) Upload file setting area
Save in: This area is used to specify a file name. A file name can be directly input, or selected
_ from the list at the upper part of this area.
File name: Up to 257 characters string with a extension can be specified.
Save as type: This area is used to specify the extension of the file to be saved.The format of the data
to be saved is determined by the extension. (Refer to "Table 5-3 Type of File That Can
Be Uploaded".)

Remark: Extensions other than those listed can also be used.
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(2) Address range specification area

Save Address:

This area is used to specify the range of address to be saved.

All the ranges are saved (this area cannot be set) when coverage data (*.cvb) is
selected.

An address can be also specified by a symbol or expression. (Refer to "Table 5-5
Specifying Symbols".)
The default radix for inputting a numeric value is hexadecimal.

(3) Function buttons

Save Saves the file according to the setting.

Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.

Restore

Restores the status before this dialog box was opened.
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Load Module List Dialog Box
[V850]

This dialog box displays the list of the files and file paths that have been downloaded from Download Dialog Box.

(Refer to "5.2 Download Function, Upload Function™.)

The listed files (excluding the coverage data files) are saved in the project file; they are downloaded when the

project file is opened next.

By using the <Download...> button, the Download Dialog Box can be opened and a file can be downloaded.

Figure 7-16 Load Module List Dialog Box
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Select [File] menu -> [Load Module...].

Explanation of each area

(1) Load module file display area

Module list This area displays the names of the files that have already been downloaded.

No. The numbers displayed indicate the sequence in which the load
module file names were read.

File name The file names are displayed with the full path if " Add Path " is
checked; otherwise, only the file names will be displayed.

Add Path This should be checked to specify file names are displayed with the path.

<Download...> button | Opens the Download Dialog Box.

A new load module can be downloaded. The file name of the newly file will be added
to the file name display area when the Download dialog box is closed.

Caution:  If symbol information has been reset in the Reset Debugger Dialog Box, or if symbol information

has been reset in the Download Dialog Box, the file names downloaded before that are cleared.
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(2) Function buttons

Close Closes this dialog box.

Help Displays this dialog box online help files.

User's Manual U17662EJ1VOUM 163



CHAPTER 7 WINDOW REFERENCE

Source Window

This window is used to displays source files or text files. (Refer to "5.3 Source Display, Disassemble Display
Function".) In addition to Breakpoint setting , Display of locations for which coverage measurement is executed
and Mixed display mode (Source Window), a number of other operations using Context menu, Function buttons,
etc., can be performed in this window. Moreover, there are two statuses, Active status and static status, for this
window. When the window is in the active status, it has the Trace result with linking window. Moreover, the items
selected in the window with Drag & drop function can be used in another window. (Refer to "5.17 Functions

Common to Each Window".)

Cautionl: If program codes is described in an include file and these codes are included in multiple files, the
line numbers and addresses do not correspond on a one-to-one bases. In such an include file,
function that indicates the correspondence relationship between line numbers and addresses dose

not correctly operate.

Caution 2: If a source file that includes the "main" function cannot be found in the source path after a load
module file is downloaded, or if the source file cannot be found during step execution, SM+ opens
a dialog box to select the source file and prompt the user to select the source path for the source
file displayed in the dialog box. If the <Cancel> button is clicked, the displayed file name is memo-

rized, so the source file name will no longer be asked, until SM+ is terminated.

Remark: Up to 65,535 lines of C and assembly language source files can be displayed. If the source files

exceed 65,535 lines, partition them.

Figure 7-17 Source Window
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- Opening

Explanation of each area

[View] menu (Source Window-dedicated items)
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- Context menu

Opening

Click the Src button, or select [Browse] menu -> [Source Text].
(This window is automatically opened if the corresponding source file exists after the download module file has

been downloaded. )

Explanation of each area

(1) Point mark area

This area is used for the Event Setting Status (Event Mark) and program codes (*) display, as well as Breakpoint
setting.

Breakpoints can be set or deleted by clicking with the mouse on this program code.
(if ™" is not displayed for the line, the breakpoint is set on the line above or below the line, whichever has "*"
displayed.)

The program code is displayed only when the symbol information downloaded by the load module file is read.

If an event has been set for the corresponding line, one of the marks listed in the following table is displayed.
The color of the "B" mark differs according to the breakpoint type and status. (When a breakpoint is set in this

area, it is enabled at the same time that it is set.)

Table 7-5 Event Setting Status (Event Mark)

Mark Meaning

B (red) Valid hardware breakpoint is set.

B (black) Invalid hardware breakpoint is set.
This hardware breakpoint can be validated on the Event Manager or on the Break
Dialog Box.

E Event condition is set.

L Event link condition is set.

T Trace event is set.

Ti Timer event is set.

S Snapshot event is set.

U Stub event is set.

A Multiple events are set.

Remark: If an address range is specified as the address condition of the event, the lower addresses of the

range are displayed. The mask specification of the address condition is not reflected.
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(2) Current PC mark area
The mark ">", which indicates the current PC value (PC register value), is displayed in this area.
Clicking this mark with the mouse displays a pop-up window that shows the PC register value.
By double-clicking the current PC mark area, the program can be executed up to a specified line. (Refer to "

[Come Here]".)

(3) Line number/address display area

This area displays the line numbers of a source file or text file.

Red indicates line numbers for which corresponding program code exists, and black indicates line numbers for
which corresponding program code does not exist. In the Mixed display mode (Source Window), disassemble
display addresses are displayed in gray.

In addition, executed addresses are highlighted based on code coverage measurement information. (Refer to

"5.11.3 Display of locations for which coverage measurement is executed".)

(4) Source text display area

This area displays source files and text files.

Yellow indicates the current PC line, and red indicates lines where a valid breakpoint is set. In the Mixed display
mode (Source Window), source lines are displayed in the regular color.

Moreover, this area also provides the following functions for lines (start address of program code) and addresses

where the cursor has been placed.

- [Come Here], [Start From Here] (Refer to "Table 5-7 Type of Execution™.)
- Drag & drop function

- Context menu

Caution: If a Program code does not exist on the source line, the top address of the line above or below the
line on which a program code exists is manipulated by these functions.
These functions cannot be performed in the following cases. The corresponding menu will be
dimmed and cannot be selected.
- If a file other than a source file is displayed

- While the user program is being executed

(5) Function buttons

Search... Opens the Source Search Dialog Box and searches a character string of the source
text. If a character string is selected in the source text display area, the Source Search
Dialog Box is opened to search the character string.

If no character string is selected, the Source Search Dialog Box is opened with nothing
specified to be searched.

Specify a search method in the Source Search Dialog Box.

The results of search is highlighted in the Source window.

This is the same operation as selecting [View] menu -> [Search...].

<< Searches forward (upward on screen) for the text that satisfies the search condition set
in the Source Search Dialog Box, starting from the address at the cursor position.
This button is displayed as the <Stop> button during a search.
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>>

Searches backward (downward on screen) for the text that satisfies the search
condition set in the Source Search Dialog Box, starting from the address at the cursor
position.

This button is displayed as the <Stop> button during a search.

Stop (during a

Stops searching.

search)

Watch Adds the variables selected in the source text display area to the Watch Window.
If the Watch Window is not opened, it is opened.
If no text is selected in the source text display area, the Watch Window is only opened.
This is the same operation as selecting [View] menu -> [View Watch].

Quick... Temporarily displays the contents, such as a variable, selected in the source text
display area in the Quick Watch Dialog Box. If no text is selected in the source text
display area, the Quick Watch Dialog Box is only opened.

This is the same operation as selecting [View] menu -> [Quick Watch...].

Refresh Updates the contents of the window with the latest data.

Close Closes this window.

[View] menu (Source Window-dedicated items)

The following items are added in the [View] menu, when the Source Window is active.

Create Break Event Sets a break event that occurs if the selected variable is accessed.
Break when Access to Sets a break event that occurs if the selected variable is accessed for read/
this Variable write.
Break when Write to this Sets a break event that occurs if the selected variable is accessed for write.
Variable
Break when Read from Sets a break event that occurs if the selected variable is accessed for read.
this Variable
Clear Deletes a break event corresponding to the selected variable.
Event? Displays the event information of a line at the cursor position or a selected
variable name.
If an event is set, the Event Dialog Box is opened.
Mix Turns on/off Mixed display mode (Source Window).

Context menu

Move... Moves the display position.
Opens the Source Text Move Dialog Box.
Mix Turns on/off Mixed display mode (Source Window).
Add Watch... Adds the specified data to the Watch Window.
Opens the Add Watch Dialog Box.
Symbol... Displays the address of the specified variable or function, or the value of the

specified symbol.
Opens the Symbol To Address Dialog Box.
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Break when Access to this
Variable

Sets a break event that occurs if the selected variable is accessed for read/
write.

Break when Write to this
Variable

Sets a break event that occurs if the selected variable is accessed for write.

Break when Read from this
Variable

Sets a break event that occurs if the selected variable is accessed for read.

Clear Deletes a break event corresponding to the selected variable.

Event? Displays the event information of a line at the cursor position or a selected
variable name.
If an event is set, the Event Dialog Box is opened.

Come Here Executes the program from the current PC to the cursor position. (Refer to
"Table 5-6 Break Types".)

Change PC Sets the address at the cursor position to the PC.

Break Point Sets or deletes a breakpoint at the cursor position.

Assemble Disassembles and displays starting from the jump destination address specified
by the data value at the cursor position. (Refer to "5.17.2 Jump function".)
Opens the Assemble Window.
If an active Assemble Window is open, that window is displayed in the forefront
(so that it can be manipulated).

Memory Displays the memory contents starting from the jump destination address

specified by the data value at the cursor position. (Refer to "5.17.2 Jump
function™.)

Opens the Memory Window.

If an active Memory Window is open, that window is displayed in the forefront
(so that it can be manipulated).
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Source Search Dialog Box

This dialog box is used to search the contents of a file in the Source Window. (Refer to "5.3.1 Source display".)

By setting each item and then clicking the <Find Next> button, searching can be started. By clicking the <Set

Find> button, the direction buttons ("<<" and ">>") in the Source Window can be used for the search.

Figure 7-18 Source Search Dialog Box

Source Search

Find What: ﬂ Find Mext

(1) ¥ Match Gase Direction Set Find )

L Pl Cancel
Help

- Opening

- Explanation of each area

Opening

When the Source Window is the current window, select [View] menu -> [Search...], or click the <Search...>

button in the same window.

Explanation of each area

(1) Search conditon specification area

Find What: This area is used to specify the data to be searched. (Up to 256 character.)

In the default condition, the string selected in the window that called this dialog box is
displayed. As necessary, the character string displayed can be changed. Up to 16
input histories can be recorded.

Match Case This should be checked to distinguish between uppercase and lowercase.
Direction This area is used to specify the direction of the search.
Up Forward search. Searches data forward (upward on screen) from the

current position of the cursor.

Down Backward search. Searches data backward (downward on screen) from
the current position of the cursor. (Default)
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(2) Function buttons

Find Next Searches the specified data in accordance with a given condition.If the specified
character string is found as a result of a search, it is highlighted.
To continue searching, click this button again.

Set Find Sets the specified condition as the search condition and closes this dialog box.

Stop (during

Stops searching.

searching)
Cancel Closes this dialog box.
(During searching, this button is replaced by the <Stop> button.)
Help Displays this dialog box online help files.
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Source Text Move Dialog Box

This dialog box is used to specify a file to be displayed in the Source Window and the position from which

displaying the file is to be started. (Refer to "5.3.1 Source display".)

- Opening

Figure 7-19 Source Text Move Dialog Box

Source Text

Option

(1)

" Address/Symbol

* Line/File File:  Browse.

Too |mainc#2? |

(2) [ oK | Cancel | Bestnre| Help |

- Explanation of each area

Opening

When the Source Window is the current window, select [View] menu -> [Move...].

Explanation of each area

(1) Source file setting area

Option

Selects the input mode when the display start position is specified.

Address/Symbol

This should be selected to specify by an address (or symbol).

Line/File

This should be selected to specify by a line number (or file
name). To search the file name, use the <Browse...> button.
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To:

Specifies the file name or address to be displayed.
Up to 16 input histories can be recorded.

When " Address/
Symbol " is
selected

Specifies the address from which display is to be started.

The default radix for inputting a numeric value is hexadecimal.
An address can be also specified by a symbol or a expression.
(Refer to "Table 5-5 Specifying Symbols".)

Clicking the <OK> button displays the source text so that the
source line corresponding to the specified address value can be
viewed.

When " Line/File "
is selected

Specifies the line number (or a file name) from which display is to
be started.

The line number is specified by [[path name] file name]# line
number.

The default radix for inputting a numeric value is decimal.

The file name can be specified just bythe file name, or using the
absolute path and relative path. If just the file name or the
relative path was specified, the file in the source path specified in
the Debugger Option Dialog Box is searched.

The file whose specified line number was specified as the first
line is displayed by clicking the <OK> button. When the file name
is omitted, the currently displayed file is displayed from the
specified line. If the line number is omitted, the file is displayed
from the first line.

(2) Function buttons

OK Starts displaying the source text from the specified position.
Cancel Closes this dialog box.
Restore Restores the status before this dialog box was opened.
Help Displays this dialog box online help files.
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Assemble Window

This window is used to disassemble and display programs. It is also used to execute Online assembly. (Refer to
"5.3 Source Display, Disassemble Display Function".) The results of online assembly are also reflected in the
Memory Window.

In addition to Breakpoint setting and Display of locations for which coverage measurement is executed, a
number of other operations using Context menu, Function buttons, etc., can be performed in this window.
Moreover, there are two statuses, Active status and static status, for this window. When the window is in the active
status, it has the Trace result with linking window. Moreover, the items selected in the window with the Drag &

drop function can be used in another window. (Refer to "5.17 Functions Common to Each Window".)

Figure 7-20 Assemble Window
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»
- Opening

- Explanation of each area
- [View] menu (Assemble Window-dedicated items)
- Context menu

- Related operations

Opening

% Click the Asm button, or select [Browse] menu -> [Assemble].
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Explanation of each area

(1) Point mark area

This area is used for Event Setting Status (Event Mark) and Breakpoint setting.

(2) Current PC mark area
The mark ">", which indicates the current PC value (PC register value), is displayed in this area.
By double-clicking the current PC mark area, the program can be executed up to a specified line. (Refer to "

[Come Here]".)

(3) Address specification area
This area displays the disassembly start address.
In addition, executed addresses are highlighted based on code coverage measurement information. (Refer to

"5.11.3 Display of locations for which coverage measurement is executed".)

(4) Disassemble display area

This area displays the labels and code data of addresses, and disassembled mnemonics.

This area displays source files and text files. Yellow indicates the current PC line, and red indicates lines where
a valid breakpoint is set.

It can be Online assembly in the mnemonic field.

This area also provides the following functions:

- [Come Here], [Start From Here] (Refer to "Table 5-7 Type of Execution®.)
- Drag & drop function

- Context menu

(5) Function buttons

Search... Opens the Assemble Search Dialog Box and searches for a character string of
mnemonics.

Specify a search method in the Assemble Search Dialog Box. The results of search is
highlighted in the Assemble Window.

This is the same operation as selecting [View] menu -> [Search...].

<< Searches forward (upward on screen) for the contents that satisfy the search condition
set in the Assemble Search Dialog Box, starting from the address at the cursor
position.

This button is displayed as the <Stop> button during a search.

>> Searches backward (downward on screen) for the contents that satisfy the search
condition set in the Assemble Search Dialog Box, starting from the address at the
cursor position.

This button is displayed as the <Stop> button during a search.

Stop(during a search) | Stops searching.

Watch Adds the symbols selected in (4) Disassemble display area to the Watch Window. If
the Watch Window is not opened, it is opened.

If no text is selected in (4) Disassemble display area, the Watch Window is only
opened.

This is the same operation as selecting [View] menu -> [View Watch].

174 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

Quick... Temporarily displays the contents, such as symbols, selected in (4) Disassemble
display area on the Quick Watch Dialog Box. Opens the Quick Watch Dialog Box. If
no text is selected in the disassemble display area, the Quick Watch Dialog Box is only
opened.

This is the same operation as selecting [View] menu -> [Quick Watch...].

Refresh Updates the contents of the window with the latest data.

Close Closes this window.

[View] menu (Assemble Window-dedicated items)

The following items are added in the [View] menu, when the Assemble Window is active.

Event?

Displays the event information of the address at the cursor position.
If an event is set, the Event Dialog Box is opened.

Context menu

The menu items are effective for the selected line or item, not the position where the mouse pointer was clicked

(same operation as when selecting the main menu with the same name).

Move... Moves the display position.
Opens the Address Move Dialog Box.

Add Watch... Adds the specified data to the Watch Window.
Opens the Add Watch Dialog Box.

Symbol... Displays the address of the specified variable or function, or the value of the specified
symbol.
Opens the Symbol To Address Dialog Box.

Come Here Executes the program from the current PC to the cursor position. (Refer to "Table 5-6
Break Types".)

Change PC Sets the address at the cursor position to the PC.

Break Point Sets or deletes a hardware breakpoint at the cursor position.

Source Text

Displays the corresponding source text and source line, using the data value at the
cursor position as the jump destination address. (Refer to "5.17.2 Jump function™.)

If no line information exists at the jump destination address, however, you cannot jump.
Opens the Source Window.

If an active Source Window is open, that window is displayed in the forefront (so that it
can be manipulated).

Memory

Displays the memory contents starting from the jump destination address specified by
the data value at the cursor position. (Refer to "5.17.2 Jump function™.)

Opens the Memory Window.

If an active Memory Window is open, that window is displayed in the forefront (so that
it can be manipulated).
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Related operations

(1) Online assembly

To change the disassembled contents, move the cursor to the mnemonic field (the overwrite and insertion modes
are alternately selected by pressing the Insert key).

If an attempt is made to move the cursor to another line after the disassembled contents have been changed in
the mnemonic field, the new contents are checked. If the new contents are illegal, the code data on the line where
the contents have been changed is indicated as "*".

The contents changed in the mnemonic field are written into the memory by pressing the Enter key. By pressing
the Enter key, the new contents are checked. If even one line is illegal, the new contents are not written into the
memory. To discard the contents, press the ESC key.

If the contents are correct and if the Enter key is pressed, the contents are written to the memory, and then the

cursor moves to the next line in the mnemonic field, so that the data on the next line can be changed.

Caution:  If the number of new instruction bytes is less than the number of previous instruction bytes as a
result of changing, as many 'nop' instructions as necessary are inserted. If the number of new
instruction bytes is more than the number of previous instruction bytes, the next instruction is over-
written. In this case also, as many 'nop' instructions as necessary are inserted. The same applies

to instructions that straddle over source lines.
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Assemble Search Dialog Box

This dialog box is used to search the contents in the Assemble Window. (Refer to "5.3.2 Disassemble display".)
Successive character strings included in an input character string and disassembler character string are
compared as one blank character.

By setting each item and then clicking the <Find Next> button, searching can be started. By clicking the <Set

Find> button, the direction buttons ("<<" and ">>") in the Assemble Window can be used for the search.

Figure 7-21 Assemble Search Dialog Box

Assemble Search

Find What:  |bnc _flashself x| | Eind Next

v Match Caze Direction Set Find

L] 2
[ Szan whale Region £ U be T oun Cloze (2)

1)

Addregs: 00 -— |e1000 Help

- Opening

- Explanation of each area

Opening

When the Assemble Window is the current window, select [View] menu -> [Search...], or click the <Search...>

button in the same window.

Explanation of each area

(1) Search condition specification area

Find What: This area is used to specify the data to be searched. (Up to 256 character.)

In the default condition, the string selected in the window that called this dialog box
is displayed. As necessary, the character string displayed can be changed. Up to
16 input histories can be recorded.

Match Case This should be checked to distinguish between uppercase and lowercase.
Scan Whole Region This should be checked to search the entire specified range.
Direction This area is used to specify the direction of the search.
Up Forward search. Searches data forward (upward on screen) from

the current position of the cursor.

Down Backward search. Searches data backward (downward on screen)
from the current position of the cursor. (Default)
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Address:

This area is used to specify the address to be searched.

The default radix for inputting a numeric value is hexadecimal. An address can be
also specified by a symbol or expression. (Refer to "Table 5-5 Specifying
Symbols".)

(2) Function buttons

Find Next Searches the specified data in accordance with a given condition.
If the specified character string is found as a result of a search, it is highlighted.
To continue searching, click this button again.

Set Find

Sets the specified condition as the search condition and closes this dialog box.

Stop (searching)

Stops searching.

Close Closes this dialog box. (During searching, this button is replaced by the <Stop>
button.)
Help Displays this dialog box online help files.
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Address Move Dialog Box

This dialog box is used to specify the start address from which displaying, as follows.

- Memory Window
- Assemble Window

- IOR/SFR Window

Figure 7-22 Address Move Dialog Box (Example: When Memory Window Is Open)

Address
(1)
I [ =
(2 |: oK | Gancel | Bestore| Help |

- Opening

- Explanation of each area

Opening

When the target window is the current window, select [View] menu -> [Move...].

Explanation of each area

(1) Address specification area

Address This area is used to specify an address.

In the default condition, the string selected in the window that called this dialog box, or
the current PC value etc. is displayed. As necessary, the character string displayed
can be changed.

The default radix for inputting a numeric value is hexadecimal. An address can be also
specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".) Up to
16 input histories can be recorded.

To: Specifies the start address from which displaying
(2) Function buttons
OK The corresponding window is displayed from the address.
Cancel Closes this dialog box.
Restore Restores the status before this dialog box was opened.
Help Displays this dialog box online help files.
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Symbol To Address Dialog Box

This dialog box is used to display the address of the specified variable or function, or the value of the specified

symbol. (Refer to "5.3.4 Convert symbol (symbol to address)".)

Figure 7-23 Symbol To Address Dialog Box

Symbol To Address

Symbal: ﬂ
(1) D124
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(2)[ Ok | Cancel | Bestore| Help |

- Opening

- Explanation of each area

Opening

Select [View] menu -> [Symbol...].

Explanation of each area

(1) Symbol conversion area

Symbol: This area is used to specify the variable, function name, symbol name, or line
number to be converted. (Refer to "Table 5-5 Specifying Symbols".)

To change the contents of this area, click the <OK> button. The conversion result
will be displayed in the area below.

The default radix for inputting a numeric value is decimal. Up to 16 input histories
can be recorded.

Conversion result display | If bit symbol have been specified, they are converted to the Address.bit format.
area Also, equations that include bit symbols cannot be specified. The variable,
address of the function, value of the symbol, address of the line number, or value of
the expression specified in " Symbol: " is displayed. The address value of an I/O
port name or IOR/SFR name, the register contents of a register name, or flag value
of a PSW flag name is displayed.

Radix: This area is used to select the radix of the converted data to be displayed.
Hex Hexadecimal number (Default)
Dec Decimal number
Oct Octal number
Bin Binary number
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(2) Function buttons

OK If the contents of " Symbol: " have been changed, converts the symbol. After
conversion, closes the dialog box if the contents of * Symbol: " have not been
changed.

Cancel Closes this dialog box.

Restore Restores the input data to the original status.

If the <OK> button has already been clicked, the data is restored to the status
immediately after the <OK> button was clicked.

Help Displays this dialog box online help files.
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Watch Window

This window is used to display and change specified watch data. (Refer to "5.6 Watch Function™.)

This window can also display wide-ranging watch data (such as global variables and public symbols) in real time
even during program execution, in the same way as the Memory Window.

The results of updating and rewriting data in this window will be reflected in the Memory Window.

Watch data is registered by clicking the <Watch...> button in the Source Window or Assemble Window. (Refer to
"5.6.3 Registering and deleting watch data".)

This window allows easy setting of breakpoints to variables via a Context menu.

Remarkl: If alocal variable and a global variable exist with the same name, the local variable takes priority.

Remark2: A maximum of 10,000 lines can be displayed in the Watch Window.

Figure 7-24 Watch Window

Bl Watch =3
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- Opening
- Explanation of each area
- [View] menu (Watch Window-dedicated items)

- Context menu

Opening

QICIick the Wch button, or select [Browse] menu -> [Watch].

Explanation of each area

(1) Watch data display/change area

The left area displays symbol names, and the right area displays data values.
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Symbol name display area

This area is used to display variable names, symbol names and types, and tag
names of structures or unions.'+' is prefixed to the displayed arrays, pointer
variables, and structures or unions. These variables are expanded and displayed
when they are double-clicked (first character changes from "+" to "-").
Registered watch data changes are performed in the Change Watch Dialog Box
opened by selecting the item to be changed and then selecting Context menu ->
[Change Watch...]. A line with an expanded hierarchy, such as the elements of
an array, and members of structures and unions cannot be deleted.

If an access breakpoint is set for a variable or a symbol in the Watch Window, the
symbol name display area is highlighted in gold.

Array By double-clicking the "+", all the elements of the variable
are displayed in accordance with the type of the array
variable.

Pointer variable By double-clicking the "+", the data indicated by the

pointer is displayed.

Structure/union By double-clicking the "+", all the members of the
structure/union are displayed in accordance with the type
of the member variable.

If a structure or union is defined in the structure or union,
the structure name or union name of the internal structure
or union is also displayed.

The internal structure or union can be also expanded by
using "+".

Data value display/setting
area

This area is used to display and change watch data values. A value is updated
when execution is stopped. To save a value, select [File ] menu -> [Save As...].
This area is blank if getting data has failed.

Values are changed through direct input. The location to be changed is
displayed in red and the contents of the change are written into the target
memory when the Enter key is pressed. The previous value can be canceled by
the ESC key.

Display Data Contents

Integer Hexadecimal (Oxxxxx)or (xxxxH)
Decimal (xxxx)or (XxxxT)

Octal (Oxxxx)or (xxxxQ)

Binary (Obxxxx) or (xxxxY)

Character "Character"

Enumeration type Member name

If scope is specified | Displayed in accordance with specified scope.

Floating-point type Single precision/double precision supported
The input/display format is as follows:
[+]-Tinf

[+]-]nan

[+]-]integer e [ +] - Jexponent

[ +]-]integer.fraction[ e [ + | - Jexponent

"o Data that has been invalidated because of a change in

the scope or optimized compiling
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Remarkl: If an array has too many variables and takes too long to expand, a warning message is displayed.

Remark2: The radix of a data value can be changed on the Context menu for each variable. The display for-

mat of “integer" can be changed on the Debugger Option Dialog Box.

(2) Function buttons

Add... Opens the Add Watch Dialog Box.
If watch data is specified and the <Add...> button is clicked in the Add Watch Dialog
Box, the specified watch data is added to the Watch Window.

Delete Deletes the selected watch data from the window.

Up Moves the selected line one line up.

Down Moves the selected line one line down.

Refresh Updates the contents of this window with the latest watch data.

Close Closes this window.

[View] menu (Watch Window-dedicated items)

When this window is the current window, The following items are added on [View] menu.

Only the selected item is subject to this manipulation.

Create Break Event

Creates a break event by using the selected item as follows.

Beak when Access to
this Variable

Creates a break event that can be accessed for read/write by using the
selected item.

Break when Write to this
Variable

Creates a break event that can be accessed for write by using the selected
item.

Break when Read from

Creates a break event that can be accessed for read by using the selected

this Variable item.
Clear Deletes a break event corresponding to the selected item.
Event? Displays the event information of the variable selected. If an event is set, the
Event Dialog Box is opened.
Bin Displays the selected line in binary numbers.
Oct Displays the selected line in octal numbers.
Dec Displays the selected line in decimal numbers.
Hex Displays the selected line in hexadecimal numbers.
String Displays the selected line as a character string.
Proper Displays the selected line as the default value of each variable .
Symbols are displayed in accordance with the setting of the Debugger Option
Dialog Box. (Default)
Byte Displays the selected line in 8-bit units.
184 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

Half Word [V850]

Displays the selected line in 16-bit units.

Word

Displays the selected line in 16-bit units. [78K]
Displays the selected line in 32-bit units. [V850]

Double Word [78K]

Displays the selected line in 32-bit units.

Adaptive Displays the selected line as the default value of each variable. (Default)
Only this item is valid for a symbol in C language.
Symbols in assembly language are displayed in accordance with the setting of
the Debugger Option Dialog Box .

Up Moves the selected line one line up.

Down Moves the selected line one line down.

Compulsion Read

Forcibly reads IOR/SFR, that are disabled from being read because their
values will be changed, or the data of the 1/0 ports and I/O protect area added
in the Add I/O Port Dialog Box.

Context menu

The menu items are effective for the selected line or item, not the position where the mouse pointer was clicked

(same operation as when selecting the main menu with the same name).

Beak when Access to

this Variable

Creates a break event that can be accessed for read/write by using the selected item.

Break when Write to

this Variable

Creates a break event that can be accessed for write by using the selected item.

Break when Read
from this Variable

Creates a break event that can be accessed for read by using the selected item.

Clear

Deletes a break event corresponding to the selected item.

Event?

Displays the event information of the variable selected. If an event is set, the Event
Dialog Box is opened.

Change Watch...

Changes the selected watch data.
Opens the Change Watch Dialog Box.

Delete Watch

Deletes the selected watch data from the window.

Bin Displays the selected line in binary numbers.

Oct Displays the selected line in octal numbers.

Dec Displays the selected line in decimal numbers.

Hex Displays the selected line in hexadecimal numbers.

String Displays the selected line as a character string.

Proper Displays the selected line as the default value of each variable .
Symbols are displayed in accordance with the setting of the Debugger Option Dialog
Box. (Default)

Byte Displays the selected line in 8-bit units.

Half Word [V850]

Displays the selected line in 16-bit units.

User's Manual U17662EJ1VOUM 185




CHAPTER 7 WINDOW REFERENCE

Word

Displays the selected line in 16-bit units. [78K]
Displays the selected line in 32-bit units. [V850]

Double Word [78K]

Displays the selected line in 32-bit units.

Adaptive Displays the selected line as the default value of each variable. (Default)
Only this item is valid for a symbol in C language.
Symbols in assembly language are displayed in accordance with the setting of the
Debugger Option Dialog Box .
Up Moves the selected line one line up.
Down Moves the selected line one line down.
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Quick Watch Dialog Box

This dialog box is used to temporarily display or change specified watch data. (Refer to "5.6 Watch Function™.)

Figure 7-25 Quick Watch Dialog Box
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- Opening

- Explanation of each area

Opening

When the Source Window or Assemble Window is the current window, select [View] menu -> [Quick Watch...], or

click the <Quick...> button in same window.

Explanation of each area

(1) Watch data specification area

Name: This area is used to specify the watch data to be displayed.

In the default condition, the string selected in the window that called this dialog box
is displayed. As necessary, the character string displayed can be changed. Up to
16 input histories can be recorded.

If the contents of this area have been changed, the data specified can be displayed
in the field below by clicking the <View> button.

Number: This area is used to specify the number of data to be displayed (blank or a number
of 1 to 256).

If this area is blank, data is displayed as a simple variable. If a number of 1 or more
is specified, data is displayed as an array variable in the Watch Window.

If an array variable is displayed, "+" is prefixed to the data. By double-clicking this
"+", all the elements of the data are expanded and displayed in accordance with the
type of the data ( "-" is prefixed to the expanded data. If this "-" is double-clicked,
the expanded display is canceled).

If the number of data to be displayed is fixed, such as when a variable in C lan-
guage or register is to be displayed, the specified number of data is invalid.
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(2) Watch data display area

The left area displays symbol names, and the right area displays data values.

Symbol name display This area is used to display watch data (variable names, symbol names and types,
area and tag names of structures or unions). (Refer to " " in the Watch Window.)
This area cannot be edited.

Data value display/ This area is used to display and change data values. (Refer to " Data value display/
setting area setting area” in the Watch Window.)

(3) Display form specification area

Display radix selection This area is used to select the display radix.
area
Proper Variable: Displays the default value of each variable.
- Symbol: Displays data with the radix set in the Debugger
Option Dialog Box.
Hex Displays in hexadecimal numbers.
Dec Displays in decimal numbers.
Oct Displays in octal numbers.
Bin Displays in binary numbers.
String Displays as a character string.
Display size selection This area is used to select the display size. If the display size is fixed, such as
area when a variable in C language or register is to be displayed, it cannot be changed.
J Adaptive Variable: Displays the default value of each variable.

Symbol: Displays data with the size set in the Debugger
Option Dialog Box.

Byte Displays in 8-bit units.

Half Word [V850] Displays in 16-bit units.

Word Displays in 16-bit units. [78K]
Displays in 32-bit units. [V850]

Double Word [78K] | Displays in 32-bit units.

(4) Function buttons

View Displays the data specified in (1) Watch data specification area in the field below.
Add Adds the data specified in (1) Watch data specification area to the Watch Window.
Close Closes this dialog box.

Data that has not actually been written to the target memory will be canceled.
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Add Watch Dialog Box

This dialog box is used to register watch data to be displayed in the Watch Window. (Refer to "5.6 Watch

Function®.)

Multiple data with the same symbol name can be registered.

Figure 7-26 Add Watch Dialog Box
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- Opening

- Explanation of each area

Opening

Select [View] menu -> [Add Watch...], or click the <Add...> button in the Watch Window.

Explanation of each area

(1) Watch data registration area

Name: This area is used to specify symbol to be added to the Watch Window. (Refer to
"Table 7-6 Watch Window Input Format".)

In the default condition, the string selected in the window that called this dialog box is
displayed. As necessary, the character string displayed can be changed. This area
is blank if no character string is selected. Up to 16 input histories can be recorded.

<Add>button Adds the specified data to the Watch Window.
The dialog box remains open.
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Table 7-6 Watch Window Input Format

- Variable Name of C language
Variable expression : Variable Name
|Variable expression [Constant value | Variable Name]
|Variable expression . Member name

|Variable expression -> Member name

|*Variable expression
|&Variable expression
- Register name
- IOR/SFR name, IOR/SFR bit name
- Label, EQU and address of immediate value
- Register name.bit

- IOR/SFR name. bit

Elements of array
Entity members of structure/union

Members of structure/union indicated by
pointer

Value of pointer variable

Address where variable is located

- Label name.bit , EQU symbol.bit, address of immediate value.bit

- Bit symbol

Specification of scope

How a variable is handled when a scope Is specified is as follows:

Table 7-7 How a Variable Is Handled When a Scope Is Specified

Scope Specification Program nNme File Name Function Name Variable Name
prog$file#func#var prog file func var
prog$file#var prog file global var
prog$func#var prog global func var
prog$var prog global global var
file#func#var current file func var
file#tvar current file global var
func#var current current func var
var current current current var
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(2) Display form change area

Radix: This area is used to select the display radix.
Proper Variable: Displays the default value of each variable.
Symbol: Displays data with the radix set in the Debugger
Option Dialog Box.
Hex Displays in hexadecimal numbers.
Dec Displays in decimal numbers.
Oct Displays in octal numbers.
Bin Displays in binary numbers.
String Displays in strings.
Size: This area is used to select the display size. [f the display size is fixed, such as when a
variable in C language or register is to be displayed, it cannot be changed.
Adaptive Variable: Displays the default value of each variable.
Symbol: Displays data with the size set in the Debugger
Option Dialog Box.
Byte Displays in 8-bit units.
Half Word [V850] Displays in 16-bit units.
Word Displays in 16-bit units. [78K]
Displays in 32-bit units. [V850]
Double Word [78K] Displays in 32-bit units.
Number:

This area is used to specify the number of data to be displayed (blank or a number of 1

to 256).

If this area is blank, data is displayed as a simple variable. If a number of 1 or more is
specified, data is displayed as an array variable in the Watch Window.
If an array variable is displayed, "+" is prefixed to the data. By double-clicking this "+",
all the elements of the data are expanded and displayed in accordance with the type of
the data ("-" is prefixed to the expanded data. If this "-" is double-clicked, the
expanded display is canceled).

If the number of data to be displayed is fixed, such as when a variable in C language or
register is to be displayed, the specified number of data is invalid.

(3) Function buttons

OK Adds the specified data to the Watch Window.
Closes this dialog box.
Cancel Closes this dialog box.
Restore Restores the status before this dialog box was opened.
Help Displays this dialog box online help files.
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Change Watch Dialog Box

This window is used to change the data on a line selected in the Watch Window. (Refer to "5.6 Watch Function®.)

A line with an open hierarchy, such as the elements of an array, and members of structures and unions cannot
be changed.

When watch data is changed, the contents of the selected line are replaced with the new data.

The symbol name can be changed even if it results in duplication of a name already in use with existing data.

Figure 7-27 Change Watch Dialog Box
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- Opening

- Explanation of each area

Opening

When the Watch Window is the current window, select [View] menu -> [Change Watch...].

Explanation of each area

(1) Watch data change area

Name: This area is used to change a symbol name on a line selected in the Watch Window.
(Refer to "Table 7-6 Watch Window Input Format".)

The symbol name can be changed even if it results in duplication of a name already in
use with existing data.

In the default condition, the string selected in the window that called this dialog box is
displayed. Up to 16 input histories can be recorded.

<Add>button Cannot be selected.
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(2) Display form change area

Radix: This area is used to change the display radix on a line selected in the Watch Window.

Proper Variable: Displays the default value of each variable.
Symbol: Displays data with the radix set in the Debugger
Option Dialog Box.

Hex Displays in hexadecimal numbers.

Dec Displays in decimal numbers.

Oct Displays in octal numbers.

Bin Displays in binary numbers.

Size: This area is used to change the display size on a line selected in the Watch Window.
If the display size is fixed, such as when a variable in C language or register is to be
displayed, it cannot be changed.

Adaptive Variable : Displays the default value of each variable.Symbol
: Displays data with the size set in the Debugger Option
Dialog Box.

Byte Displays in 8-bit units.

Half Word [V850] Displays in 16-bit units.

Word Displays in 16-bit units. [78K]
Displays in 32-bit units. [V850]

Double Word [78K] Displays in 32-bit units.

Number: TThis area is used to change the number of data to be displayed on a line selected in

the Watch Window (blank or a number of 1 to 256).

If this area is blank, data is displayed as a simple variable. If a number of 1 or more is
specified, data is displayed as an array variable in the Watch Window.

If an array variable is displayed, "+" is prefixed to the data. By double-clicking this "+",
all the elements of the data are expanded and displayed in accordance with the type of
the data ( "-" is prefixed to the expanded data. If this "-" is double-clicked, the
expanded display is canceled).

If the number of data to be displayed is fixed, such as when a variable in C language or
register is to be displayed, the specified number of data is invalid.

(3) Function buttons

OK Replaces the data on a line selected in the Watch Window with the specified data, and
then closes this dialog box.

Cancel Closes this dialog box.

Restore Restores the status before this dialog box was opened.

Help Displays this dialog box online help files.
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Local Variable Window

This window is used to display the local variable in the current function and change the local variable values.
(Refer to "5.6 Watch Function™.)

It is linked with the Jump function of the Stack Window, and displays the local variable in the function jumped
when jumping to the Source Window.

A number of other operations using Context menu, Function buttons, etc., can be performed in this window.

Figure 7-28 Local Variable Window
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- Opening
- Explanation of each area

- Context menu

Opening

CIick the Loc button, or select [Browse] menu -> [Local Variable].

Explanation of each area

(1) Local variable name display / variable value change area

The left area displays variable names, and the right area displays variable values.

Local variable name display area | This area displays local variable name. (Refer to Watch Window.)
Auto, Internal Static, and Register variables can be displayed.
This area cannot be edited.

Local variable value display/ This area is used to display and change local variable values. (Refer to
setting area Watch Window.)
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(2) Function buttons

Refresh Updates the contents of this window with the latest watch data.

Close Closes this window.

[View] menu (Local Variable Window-dedicated items)

When this window is the current window, the following items are added on [View] menu.

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays octal numbers.

String Displays character strings.

Proper Displays the default value of each variable. (Default)

Context menu

The menu items are effective for the selected line or item, not the position where the mouse pointer was clicked

(same operation as when selecting the main menu with the same name).

Add Watch... Opens the Add Watch Dialog Box.

Bin Displays the selected line in binary numbers.

Oct Displays the selected line in octal numbers.

Dec Displays the selected line in decimal numbers.

Hex Displays the selected line in hexadecimal numbers.

String Displays the selected line as a character string.

Proper Displays the selected line as the default value of each variable.
Symbols are displayed in accordance with the setting of the Debugger Option Dialog
Box. (Default)
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Stack Window

This window is used to display or change the current stack contents of the user program. (Refer to "5.6.7 Stack
trace display function™.)
The window corresponding to the stack contents can be jumped to using the Jump function.

A number of other operations using Context menu, Function buttons, etc., can be performed in this window.

Cautions1: The stack trace display function may not operate correctly if there is a function that does not create

a stack frame. [V850]

Cautions2: The stack trace display function may not operate properly when there is a function (noauto, norec,
etc.) that does not push the frame pointer (HL) onto the stack, or when the -gf option is provided as

an optimization option during compiling. [78K]

Remark: [ERROR] may be displayed during prologue or epilogue processing of a function.

Figure 7-29 Stack Window
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- Opening
- Explanation of each area
- [View] menu (Stack Window-dedicated items)

- Context menu

Opening

ECIick the Stk button, or select [Browse] menu -> [Stack Trace].
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Explanation of each area

(1) Stack contents display/change area

The left area displays stack frame numbers, the central area displays the contents of the stack frames, and the

right area displays the contents of the stacks.

Stack frame number
display area

This area assigns numbers to and displays the stack contents.

A stack frame number

is a natural number starting from 1. The shallower the nesting

of the stack, the higher the number. This means that a function having stack number
one higher than that of a certain function is the function that calls the certain

function.

Stack frame contents
display area

This area displays the

stack frame contents.

It displays function names or local variable names. Note, however, that this area

cannot be edited.

If the stack contents
consist of a function

They are displayed as follows:

[program name$file name#function name (argument
list) #line number]

If this line is double-clicked, the operation will be the same
as jumping to the Source Window of the Jump function (i.e.,
the local variable in the function to which execution has
jumped will be displayed in the Local Variable Window).If
the function has a local variable, the local variable will be
displayed on the next and subsequent lines.

If the stack contents
consist of a local
variable

Its type and name are displayed. (Refer to " Watch
Window".)

Note that the internal Static and Register variables are not
displayed.

Stack contents display/
setting area

This area is used to di

splay or change the stack contents.

If the stack contents
are a function

"--"is displayed and the function cannot be changed.

If the stack contents
are a local variable

The variable value is displayed. (Refer to " Watch Window".)

(2) Function buttons

Refresh Updates the contents of this window with the latest watch data.
Shrink <<< Collapses the local variable list of the selected function.
Expand >>> Displays the local variable list of the selected function.

(when the

<Shrink<<<> button
is clicked)

Close

Closes this window.

User's Manual U17662EJ1VOUM

197




CHAPTER 7 WINDOW REFERENCE

[View] menu (Stack Window-dedicated items)

When this window is the current window, The following items are added on [View] menu.

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays octal numbers.

String Displays character strings.

Proper Displays the default value of each variable. (Default)

Context menu

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays octal numbers.

String Displays character strings.

Proper Displays the default value of each variable. (Default)

Source Text

Displays the corresponding source text and source line from the jump destination
address specified by the data value at the cursor position. (Refer to "5.17.2 Jump
function".) If no line information exists at the jump destination address, however, you
cannot jump.

Opens the Source Window.

If an active Source Window is open, that window is displayed in the forefront (so that it
can be manipulated).

Assemble

Disassembles and displays starting from the jump destination address specified by the
data value at the cursor position. (Refer to "5.17.2 Jump function".)

Opens the Assemble Window.

If an active Assemble Window is open, that window is displayed in the forefront (so
that it can be manipulated).

Memory

Displays the memory contents starting from the jump destination address specified by
the data value at the cursor position. (Refer to "5.17.2 Jump function".)

Opens the Memory Window.

If an active Memory Window is open, that window is displayed in the forefront (so that
it can be manipulated).
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Memory Window

This window is used to display and change the memory contents. (Refer to "5.7 Memory Manipulation

Function®.) Other operations using Context menu, Function buttons, etc., can be performed in this window.

Moreover, there are two statuses, Active status and static status, for this window. When the window is in the

active status, it has the Trace result with linking window, Jump function. (Refer to "5.17 Functions Common to Each

Window".)

Remarkl: The memory access status (read, write, read & write) can be displayed using different colors.

(Refer to "5.7.4 Access monitor function".)

Remark2:

The display start position when the this window is opened is as follows:

First time: Display starts from the first address of the RAM area.

Second and subsequent times: Display starts from the address at which an active status window

was closed. (if an active status window has never been closed, display starts from the first display

start position).

Figure 7-30 Memory Window
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- [View] menu (Memory Window-dedicated items)
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User's Manual U17662EJ1VOUM

@

199



CHAPTER 7 WINDOW REFERENCE

Opening

ﬁlCIick the Mem button, or select [Browse] menu -> [Memory].

Explanation of each area

(1) Addr

This area displays memory addresses.

Remark:  The address width changes when memory banks are used. [78K0]

(2) +0+1+2....
This area is used to display and change memory contents, and to display the access status. (Refer to "5.7.4

Access monitor function®.)

Display Meaning Symbol Substituted When Display
Information Is Saved in View File
Read R
01
Write w
m
Read & write A
010
No access
nn

Memory contents are changed through direct input. The location to be changed is displayed in red and the
contents of the contents of the change are written into the target memory when the Enter key is pressed. The

previous value can be canceled by the ESC key. Up to 256 bytes can be specified at one time.

Remark:  To change the memory contents during user program execution, open the DMM Dialog Box by

clicking the <Modify...> button.

(3 0123...
This area is used to display and change the memory contents in ASCII characters.
This area is displayed when [View] menu -> [Ascii] is selected.
Data can be changed in this area in the same manner as in the memory display area.

The changing method is the same as in (2) +0 +1 +2.....

Remark:  When the display address is changed, the position of the cursor in the ASCII display area is not

synchronized.
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(4) Function buttons

Search... Opens the Memory Search Dialog Box and searches for character strings from the
displayed memory contents, or memory contents.
Selected data (a memory value) is displayed in the Memory Search Dialog Box as data
to be searched.If the Memory Search Dialog Box is opened without data specified,
specify data from the keyboard.
The results of the search is highlighted in the Memory window.

<< Searches the memory contents satisfying the search condition set in the Memory
Search Dialog Box, forward (upward on screen) from the address at the cursor
position.
This button is displayed as the <Stop> button during a search.

>>

Searches the memory contents satisfying the search condition set in the Memory
Search Dialog Box, backward (downward on screen) from the address at the cursor
position.

This button is displayed as the <Stop> button during a search.

Stop(searching)

Stops searching.

Refresh Updates the contents of the window with the latest data.
Modify... Opens the DMM Dialog Box.
Close Closes this window.

[View] menu (Memory Window-dedicated items)

The following items are added in the [View] menu , when the Memory Window is active.

Bin Displays binary numbers.
Oct Displays octal numbers.
Dec Displays decimal numbers.
Hex Displays hexadecimal numbers. (Default)
Nibble Displays in 4-bit units.
Byte Displays in 8-bit units. (Default)
Half Word Displays in 16-bit units. [V850]
Word Displays in 16-bit units. [78K]
Displays in 32-bit units. [V850]
Double Word Displays in 32-bit units. [78K]
Ascii Selects whether ASCII characters are displayed or not.

Checked: Displayed
Not checked: No display (Default)

Access Monitoring

Sets about Access monitor function.

Clear

Clears the display color through the access monitor function.

Accumulative

Enables/disables cumulative display of access status (memory content
change).

Checked : Cumulative display of memory contents changes

Not checked : Display of only memory contents changes from previous update.
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Context menu

The menu items are effective for the selected line or item, not the position where the mouse pointer was clicked

(same operation as when selecting the main menu with the same name).

Move... Moves the display position.
Opens the Address Move Dialog Box.
Bin Displays binary numbers.
Oct Displays octal numbers.
Dec Displays decimal numbers.
Hex Displays hexadecimal numbers. (Default)
Nibble Displays in 4-bit units.
Byte Displays in 8-bit units. (Default)

Half Word [V850]

Displays in 16-bit units.

Word

Displays in 16-bit units. [78K]
Displays in 32-bit units. [V850]

Double Word [78K]

Displays in 32-bit units.

Ascii

Selects whether ASCII characters are displayed or not.
Checked: Displayed
Not checked: No display (Default)

Clear Access Moni-
toring

Clears the display color through the access monitor function.

Accumulative

Enables/disables cumulative display of access status (memory content change).
Checked : Cumulative display of memory contents changes
Not checked : Display of only memory contents changes from previous update.
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Memory Search Dialog Box

This dialog box is used to search the memory contents of the part of the Memory Window at which the cursor is
located. (Refer to "5.7 Memory Manipulation Function™.)

If the cursor is placed in memory display area in the Memory Window, the specified data is treated as a binary
data string, and if the cursor is placed in the ascii display area, the specified data is treated as an ASCII character
string, and the contents of these respective areas are searched.

By setting each item and then clicking the <Find Next> button, searching can be started. By clicking the <Set

Find> button, the direction buttons ("<<" and ">>") in the Memory Window can be used for the search.

Caution:  Non-mapped, IOR/SFR, and I/O protect areas are not searched.

Figure 7-31 Memory Search Dialog Box

Memory Search @

Find What  [B1AF > | Eind Mext

Unit: ¢ Byte (& Half Word ¢ ‘Word Set Find )
Direction Gloss
[~ Scan Wwhole Region  Up  Dawn Help

Address:  |ua17000 === |0 3HE000

1)

- Opening

- Explanation of each area

Opening

When the Memory Window is the current window, select [View] menu -> [Search...], or click the <Search...>

button in the same window.

Explanation of each area

(1) Search condition specification area

Find What: This area is used to specify the data to be searched. (Up to 256 character.)

In the default condition, the string selected in the window that called this dialog box
is displayed. As necessary, the character string displayed can be changed. Up to
16 input histories can be recorded.

When searching in Up to 16 data items can be specified. Delimit each data
memory display with a "blank character".
area

When searching in Up to 256 characters can be specified. A "blank character”
ascii display area in the data is treated as a blank character.
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Unit:

This area is used to specify the number of bits of the data to be searched in mem-
ory display area.

Byte Seartches the data as 8-bit data.

Half Word [V850] Seartches the data as 16-bit data.

Word Seartches the data as 16-bit data. [78K]
Seartches the data as 32-bit data. [V850]

Double Word [78K] | Seartches the data as 32-bit data.

Scan Whole Region

This should be checked to search the entire specified range.

Direction This area is used to specify the direction of the search.
Up Forward search. Searches data forward (upward on
screen) from the current position of the cursor.
Down Backward search. Searches data backward (downward on
screen) from the current position of the cursor. (Default)
Address: This area is used to specify the address range to be searched.

The default radix for inputting a numeric value is hexadecimal. An address can be
also specified by a symbol or expression. (Refer to "Table 5-5 Specifying
Symbols".)

(2) Function buttons

Find Next Searches the specified data in accordance with a given condition.
If the specified character string is found as a result of a search, it is highlighted.
To continue searching, click this button again.

Set Find Sets the specified condition as the search condition and closes this dialog box.

Stop (searching) Stops searching.

Close Closes this dialog box.(During searching, this button is replaced by the <Stop>
button.)

Help Displays this dialog box online help files.
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Memory Fill Dialog Box

This dialog box is used to fill the memory contents in the Memory Window with specified codes (fill code). (Refer

to "5.7 Memory Manipulation Function".)

Figure 7-32 Memory Fill Dialog Box

Addrezz
(1) From: [1 - o

fill code => |0

(2) I: 0K | Cancel | Bestore | Help

- Opening

- Explanation of each area

Opening

Select [Edit] menu -> [Memory] -> [Fill...].

Explanation of each area

(1) Memory fill range specification area

Address This area is used to specify the filling range and fill code.

From: Specifies the filling range (start address -- end address).

The default radix for inputting a numeric value is hexadecimal. An
address can be also specified by a symbol or expression. (Refer to
"Table 5-5 Specifying Symbols".)

fill code => Specify the data (fill code) used when filling the range specified in "
From: “.

Up to 16 binary data strings (byte data strings) can be specified.
Delimit each data with a "blank character".

(2) Function buttons

OK Fills the specified data in accordance with a given condition.

Stop (filling) Stops filling.

Cancel Closes this dialog box. (During filling, this button is replaced by the <Stop> button.)
Restore Restores the status before this dialog box was opened.

Help Displays this dialog box online help files.
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Memory Copy Dialog Box

This dialog box is used to copy the memory contents in the Memory Window. (Refer to "5.7 Memory

Manipulation Function™.)

Figure 7-33 Memory Copy Dialog Box

Memory Copy

Addrezs
1) Fram: [0 - o
Too 0

(2)[ 0] 4 | Cancel | Bestore| Help

- Opening

- Explanation of each area

Opening

Select [Edit] menu -> [Memory] -> [Copy...].

Explanation of each area

(1) Copy range specification area

Address This area is used to specify the copy source and copy destination addresses.

The default radix for inputting a numeric value is hexadecimal. An address can be also
specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

From: Specify the address range (start address -- end address) of the copy
source.
To: Specify start address of the copy destination.
(2) Function buttons
OK Copies the memory contents in accordance with a given condition.
Stop (copying) Stops copying.
Cancel Closes this dialog box.(During copying, this button is replaced by the <Stop> button.)
Restore Restores the status before this dialog box was opened.
Help Displays this dialog box online help files.
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Memory Compare Dialog Box

This dialog box is used to compare the memory contents in the Memory Window. (Refer to "5.7 Memory

Manipulation Function™.)

Figure 7-34 Memory Compare Dialog Box

Memory Compare

Address
(1) Meml: [ -
Mem2: [

(2) |: al | Cancel | Restare | Help

- Opening

- Explanation of each area

Opening

Select [Edit] menu -> [Memory] -> [Compare...].

Explanation of each area

(1) Comparison range specification area

Address This area is used to specify the comparison source address and comparison
destination address.

The default radix for inputting a numeric value is hexadecimal. An address can be also
specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

Mem1: Specify the address range (start address -- end address) of the
comparison source.

Mem2: Specify the start address of the comparison destination.

(2) Function buttons

OK Compares the memory contents in accordance with a given condition.

If no difference is found as a result of comparison, " Wf200: No difference
encountered." is displayed. If a difference is found, the Memory Compare Result
Dialog Box is opened.

Stop (comparison) Stops memory comparison.

Cancel Closes this dialog box.(During comparison, this button is replaced by the <Stop>
button.)

Restore Restores the status before this dialog box was opened.

Help Displays this dialog box online help files.
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Memory Compare Result Dialog Box

This dialog box is displayed if any difference is found in the memory contents when the memory has been

compared in the Memory Compare Dialog Box. (Refer to "5.7 Memory Manipulation Function".)

Figure 7-35 Memory Compare Result Dialog Box

Memory Compare §|
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(2) E Close | Help

- Explanation of each area

Explanation of each area

(1) Comparison result display area
This area displays the results of comparing the memory. Only differences that have been found as a result of

comparison are displayed.

Mem1 Addr Displays a comparison source address in which a difference has been found.

Memory Displays the data in which a difference has been found.
(Left: Comparison source data, Right: Comparison destination data).

Mem2 Addr Displays the comparison destination address at which a difference has been found.

Caution:  The address width changes when memory banks are used. [78K0]

(2) Function buttons

Close Closes this dialog box.

Help Displays this dialog box online help files.

208 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

DMM Dialog Box

This dialog box is used to set addresses and data for DMM (Dynamic Memory Modification). (Refer to "5.7.3

Modifying memory contents (DMM function)®.)

Caution:  This function is implemented by software emulation, however, the user program under execution is

temporarily stopped and then executed again.

Figure 7-36 DMM Dialog Box

o |

Address:
Cancel
B Sl [ 2
1 : (
( ) i Restore
Data Size: & Byte ( Half Word ¢ Word Help

- Opening

- Explanation of each area

Opening

Select [Edit] menu -> [Memory] -> [Modify...], or click the <Modify...> button in the Memory Window.

Explanation of each area

(1) Address, data setting area

Address: This area is used to specify the address to which data is to be written.
The default radix for inputting a numeric value is hexadecimal. An address can be
also specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

Data: This area is used to specify the data to be written to the memory address specified in
" Address: ".

The default radix for inputting a numeric value is hexadecimal.
One binary data string can be specified at one time. Specify the data size in " Data

Size: .
Data Size: This area is used to specify the size of the data specified in " Data: " to be written.
Byte Writes the data as 8-bit data.

Half Word [V850] Writes the data as 16-bit data.

Word Writes the data as 16-bit data. [78K]
Writes the data as 32-bit data. [V850]

Double Word [78K] | Writes the data as 32-bit data.
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(2) Function buttons

OK Writes the data in accordance with a given condition.
Cancel Closes this dialog box.
Restore Restores the status before this dialog box was opened.
Help Displays this dialog box online help files.
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Register Window

This window is used to display and change registers (program registers/system registers: [V850] , general-

purpose registers/control registers: [78K] ). (Refer to "5.8 Register Manipulation Function®.)

Other operations using Context menu, Function buttons, etc., can be performed in this window.

Each area in this window are the jump pointer of the Jump function.

Figure 7-37 Register Window
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- Opening
- Explanation of each area
- [View] menu (Register Window-dedicated items)

- Context menu

Opening

ﬁlCIick the Reg button, or select [Browse] menu -> [Register].

Explanation of each area

(1) Register value display /change area

The left area displays register names, and the right area displays register values.

Register values are changed through direct input. The location to be changed is displayed in red and the
contents of the contents of the change are written into the target memory when the Enter key is pressed. The
previous value can be canceled by the ESC key. The upper area displays the program register or general-purpose

registers, and the lower area displays the system registers or control registers.

Caution:  When overflow of a register occurs due to an illegal value entered by the user, the register will be

updated with a value of OXFFFFFFFF. [V850]

Remark:  When memory banks are used, the address width of the PC register increases by 8 bits. [78K0]

(2) Register bank setting area [78K0]

Register Bank: Specifies the general-purpose register bank number displayed.

Current Bank: Displays the general-purpose register bank number that is currently set.

(3) Function buttons

Refresh Updates the contents of the window with the latest data.
DMM... Opens the DMM Dialog Box.
Close Closes this window.
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[View] menu (Register Window-dedicated items)

The following items are added in the [View] menu , when the Register Window is active.

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays hexadecimal numbers. (Default)

Absolute Name [78K]

Displays register names as absolute names.

Function Name [78K]

Displays register names as function names. (Default)

Pick Up [V850]

Displays only the registers selected in the Register Select Dialog Box.

Select... [V850]

Opens the Register Select Dialog Box.

Context menu

Add Watch... Registers a selected character string to the Watch window.
Opens the Add Watch Dialog Box.

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays hexadecimal numbers. (Default)

Pick Up [V850]

Displays only the registers selected in the Register Select Dialog Box.

Select... [V850]

Opens the Register Select Dialog Box.

Absolute Name [78K]

Displays register names as absolute names.

Function Name [78K]

Displays register names as function names. (Default)
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Register Select Dialog Box
[V850]

This dialog box is used to select registers that are not displayed in the Register Window. (Refer to "5.8 Register

Manipulation Function™.)

Figure 7-38 Register Select Dialog Box
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- Opening

- Explanation of each area

Opening

When the Register Window is the current window, select [View] menu -> [Select...].

Explanation of each area

(1) Display register selection area

Display: Registers displayed in the Register Window.

Button The following buttons are used to change register to be displayed.

Two or more registers can be selected by clicking any of the above buttons while holding
down the Ctrl or Shift key.

<< Show Moves the register selected from the " No Display: " list to " Display: ".
Hide >> Moves the register selected from the " Display: ".list to " No Display: *“.
<< Show All Moves all registers to " Display: ".
Hide All >> Moves all registers to " No Display: ".

No Display: Registers not displayed in the Register Window.
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(2) Function buttons

OK Reflects the selection in this dialog box in the Register Window and closes this dialog box.
Cancel Cancels the changes and closes this dialog box.

Restore Restores the status before this dialog box was opened.

Help Displays this dialog box online help files.
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IOR/SFR Window

This window is used to display and change the contents of peripheral I/0O register (IOR [V850] / SFR [78K] ) and
the 1/0 ports that have been registered in the Add I/O Port Dialog Box. (Refer to "5.8 Register Manipulation
Function™.)

A number of other operations using Context menu, etc., can be performed in this window.

Caution:  However, that the values of read-only IOR/SFR and I/O ports cannot be changed. In addition, the
IOR/SFR and 1/O ports that cause the device to operate when they are read are read-protected
and therefore cannot be read. To read these registers, select a register, and select and execute

[Compulsion Read] from the Context menu.

Remarkl: The display start position when the window is opened is as follows.
First time: Display from IOR/SFR of minimum address

Second and subsequent times: Display from first IOR/SFR when window was last closed

Remark?2: If the device supports programmable 1/O registers and a programmable 1/O area has been set in
the Configuration Dialog Box, the programmable I/O registers and expansion peripheral I/O regis-
ters are also displayed. If the value of an I/O port address is defined, the I/O port name is displayed

in light color. [V850]

Figure 7-39 IOR Window [V850]
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Figure 7-40 SFR Window [78K]
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- Opening
- Explanation of each area
- [View] menu (IOR/SFR Window-dedicated items)

- Context menu

Opening

EICIiCk the IOR/SFR button, or select [Browse] menu -> [IOR/SFR].
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Explanation of each area

(1) IOR/SFR display/change area

Name This area displays the names of IOR/SFR and I/O ports.
If the value of an I/O port address is not defined, the I/O port name displayed in light color.
Attribute This area displays the attributes of IOR/SFR and 1/O ports.
This area displays the read/write attributes, access types, and displays and absolute
addresses from the left side. When the bit IOR/SFR is displayed, bit-offset value is also
displayed.
It can be specified whether this area is displayed or not, by selecting [View] menu ->
[Attribute].
Read/Write Attribute
R Read only
w Write only
R/W Read/write
Access Type
1 Can be accessed in Bit units.
8 Can be accessed in Byte units.
16 Can be accessed in Half Word units. [V850]
Can be accessed in Word units. [78K]
32 [v850] Can be accessed in Word units.
Value This area is used to display and change the contents of a IOR/SFR and 1/O port.

Values are changed through direct input. The location to be changed is displayed in red
and the contents of the contents of the change are written into the target memory when the
Enter key is pressed. The previous value can be canceled by the ESC key.

Note that the values of read-only IOR/SFR and I/O ports cannot be changed.

The value of read-protected IOR/SFR and I/O ports can be read by selecting Context
menu -> [Compulsion Read].

The contents are displayed differently as follows, depending on the attribute:

Black Display Read only or read/write

- Write only

*%

Value changes if read

(2) Function buttons

Refresh Updates the contents of this window with the latest watch data.
DMM... Opens the DMM Dialog Box.
Close Closes this window.
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[View] menu (IOR/SFR Window-dedicated items)

When this window is the current window, the following items are added on [View] menu.

Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays octal numbers. (Default)

Sort By Name

Displays in alphabetical order.

Sort By Address

Displays in address order. (Default)

Unsort Does not sort.

Attribute Switches on/off display of "Attribute".

Pick Up Displays only the registers selected in the IOR/SFR Select Dialog Box.
Select... Opens the IOR/SFR Select Dialog Box.

Compulsion Read

Forcibly reads the IOR/SFR that are disabled from being read because their
values will be changed, or the data of the 1/O ports and I/O protect area added
in the Add 1/O Port Dialog Box.

Context menu

Move... Opens the Address Move Dialog Box.
Add Watch... Opens the Add Watch Dialog Box.
Add I/O Port... Opens the Add I/O Port Dialog Box.
Bin Displays binary numbers.

Oct Displays octal numbers.

Dec Displays decimal numbers.

Hex Displays octal numbers.(Default)

Sort By Name

Displays in alphabetical order.

Sort By Address

Displays in address order. (Default).

Unsort Does not sort.

Attribute Switches on/off display of "Attribute” .

Pick Up Displays only the registers selected in the IOR/SFR Select Dialog Box.
Select... Opens the IOR/SFR Select Dialog Box.

Compulsion Read

Forcibly reads the IOR/SFR that are disabled from being read because their values will
be changed, or the data of the 1/O ports and I/O protect area added in the Add 1/O Port
Dialog Box.
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IOR/SFR Select Dialog Box

This dialog box is used to select IOR/SFR and /O ports that are not displayed the IOR/SFR Window. (Refer to

"5.8 Register Manipulation Function".)

It is also used to specify the sequence in which registers and ports are displayed.

Figure 7-41 IOR/SFR Select Dialog Box
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When the IOR/SFR Window is the current window, select [View] menu -> [Select...].
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Explanation of each area

(1) Displayed IOR/SFR selection/display order change area

Display: Registers displayed in the IOR/SFR Window.
Two or more registers can be selected by clicking any of the above buttons while holding
down the Ctrl or Shift key.

Pick Up The following buttons are used to change IOR/SFR to be displayed.
<< Show Moves the register selected from the " No Display: " list to " Display: ".
Hide >> Moves the register selected from the " Display: ".listto " No Display: ".
<< Show All Moves all registers to " Display: ".
Hide All >> Moves all registers to " No Display: ".

Arrange The following buttons are used to change the display sequence in " Display: ".
If the display arrangement is changed, multiple lines cannot be selected. Select one line
at a time.
Top Moves the selected register to the top of the list.
Up Moves the selected register one line up.
Down Moves the selected register one line down.
Bottom Moves the selected register to the bottom of the list.

No Display: Registers not displayed in the IOR/SFR Window.

(2) Display order change buttons

Sort by The following buttons are used to change the display sequence in " No Display: ".
Name Displays in alphabetical order.
Address Displays in address order.

(3) Function buttons

OK Reflects the selection in this dialog box in the IOR/SFR Window and closes this dialog
box.

Cancel Cancels the changes and closes this dialog box.

Restore Restores the status before this dialog box was opened.

Help Displays this dialog box online help files.
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Add 1/O Port Dialog Box

This dialog box is used to register an 1/O port to be added to the IOR/SFR Window. (Refer to "5.8 Register

Manipulation Function™.)

Figure 7-42 Add I/O Port Dialog Box
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- Opening

- Explanation of each area

Opening

Select [Option] menu -> [Add I/O Port...].

Explanation of each area

(1) /O port display area

I/O Port List: This area lists the 1/0 ports currently registered.
If a new I/O port is registered, it is added to this list. An I/O port already registered can
be selected and changed or deleted by (3) Buttons.
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(2) 1/O port specification area

Name:

This area is used to specify an I/O port name to be added (up to 15 characters long).

Address:

This area is used to specify the address of the I/O port to be added.

The default radix for inputting a numeric value is hexadecimal. An address can be also
specified by a symbol. (Refer to "Table 5-5 Specifying Symbols".)

The address that can be set in this area is either a Target area address or IOR/SFR
area address.

Access

This area is used to select the access size of the 1/O port to be added.

Byte 8-bit unit (Default)

Half Word [V850]
Word [78K]

16-bit unit

Word [V850] 32-bit unit

Read / Write

This area is used to specify the access attribute of the I/O port to be added.

In the default condition, all the attributes are not checked (i.e., the I/O port can be both
read and written).

Read Only Read Only

Write Only Write only

Read Protect Read-protected

(3) Buttons

<Add> Adds an I/O port of the specified address.
<Change> Changes the setting of the 1/O port selected in " I/O Port List: ".
<Delete> Deletes the I/O port selected in " 1/O Port List: ".

(4) Function buttons

OK Reflects the results of addition in the IOR/SFR Window and closes this dialog box.
Cancel Cancels the changing, closes this dialog box.

Restore Restores the original status.

Help Displays this dialog box online help files.
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Timer Dialog Box

This dialog box is used to register and set timer event conditions, and display execution time measurement
results. (Refer to "5.12 Event Function” and "5.9 Timer Function™.)

The " Execution time display area" can be constantly displayed as the Timer Result Dialog Box by clicking the
<View Always> button.

Registration and setting of timer event conditions is done by setting each item (256 items max.) in this dialog box
and then pressing the <OK> button. The registered timer event conditions are managed by the Event Manager.

The number of timer event conditions that can be simultaneously used (validated) is limited. (Refer to "5.12.4
Number of enabled events for each event condition™.)

The execution time measurement result is displayed when the set timer event condition is selected.

Figure 7-43 Timer Dialog Box

16

Titmer Name: [Ti] [ Trr000OOT
1 : :
( ) Start Event: End Event: Pass: 1 timets)

[EJ[Ewonoot | | [E][Ewanooz Total 22000 nsec

frerage: 22000 nzec
[ES 22000 nsec

(2) m Min: 22000 neec

Initialize | Gopy |[CFi

(4)

Titme

Event Manager:

[E-][ Evtoooot ] [T [ Tmoooo |
3) Ev00002

- Opening

- Explanation of each area

Opening

CIick the Tim button, or select [Event] -> [Timer...] on the menu.
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Explanation of each area

(1) Timer event condition setting area

Timer Name: This area is used to set a timer event name.

Directly input an alphanumeric string of up to eight characters as a hame.

To display the contents of an already created event condition, select from the drop-
down list.

To display from user program execution until break, specify "Run-Break". (Refer to
"5.9.2 Run-Break event".)

The mark on the left of this area indicates the utilization status of events. (Refer to
"Table 5-17 Event icon".) The gray mark indicates that an event condition is being
edited and has not been registered yet.

By clicking the left mark, an event condition can be validated or invalidated.

Start Event: This area is used to set an event condition for the timer.

End Event: The number of event conditions that can be registered in this area is one for each of
the start and end conditions. Setting of event conditions is easily done by dragging the
icon of the event to be set from the event manager area and dropping it in this area.
For details, refer to "5.12.3 Setting event conditions".

(2) Time display area

Time This area is used to select the unit in which the timer measurement result is to be
displayed.
nsec Nanoseconds (Default)
usec Microseconds
msec Milliseconds
sec Seconds
min Minutes
clock Clock rate
Execution time This area displays the result of measuring the execution time of the program. (Refer to
display area "Table 7-8 Measurable Values".) If measurement was not performed, or the
measurement result was cleared, an empty field is displayed.
Pass: Number of passes
Total: Total execution time in the measurement zone specified by start
event and end event conditions
Average: Average execution time
Max: Maximum execution time
Min: Minimum execution time
Buttons These buttons are used to perform operations for the execution time display area.
<Initialize> Clears the measurement results.
<Copy> Copies the measurement result to the clipboard in text format.
<View Always> Opens the Timer Result Dialog Box.
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Table 7-8 Measurable Values

Product Name Measurable Execution Time Exlzlcejtis;r:a([:)cl)int
SM+ 7 minutes 9 seconds max. (Resolution: 0.1 us) 4,294,967,295 times

max. (32bits)

(3) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes. (Refer to "(2) Event manager area".)

(4) Function buttons (for event condition contents display, etc.)

These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area. (Refer to "(3) Function buttons (for event condition contents

display, etc.)".)

(5) Function buttons (for registering, deleting, validating, and invalidating event conditions)
These buttons are used to register, delete, validate, and invalidate the events.
The event with the specified event condition is registered or set (validated) by clicking the <OK> (or <Set>)

button. (Refer to "(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)".)

226 User's Manual U17662EJ1VOUM



CHAPTER 7 WINDOW REFERENCE

Timer Result Dialog Box

This dialog box displays the results of measuring the execution time. (Refer to "5.9 Timer Function".)

By clicking the <View Always> button in the Timer Dialog Box, this dialog box is opened corresponding to a timer
event condition on a one-to-one basis. Two or more of this dialog box can be simultaneously opened.

Up to 256 + 1 (Run-Break event) Timer Result Dialog Boxes can be opened, the number of events that can be
measured at the same time is the number of valid events described in "5.12.4 Number of enabled events for each

event condition” + 1 (Run-Break event).

Figure 7-44 Timer Result Dialog Box

Timer — Tmr00O00O1
Pagzs: 2 timelg)

Totak: 4400 neec
(1) fverage: 2200 nsec

RS 4400 neec

tin: 0 nzec

@) [ | mitislies | Copy [LEE Help

- Opening

- Explanation of each area

Opening

Select a timer event condition in the Timer Dialog Box , click the <View Always> button.

Explanation of each area

(1) Execution time display area

Same area is Timer Dialog Box.

Pass: Number of passes

Total: Total execution time in the measurement zone specified by start event and end event
conditions

Average: Average execution time

Max: Maximum execution time

Min: Minimum execution time

User's Manual U17662EJ1VOUM 227



CHAPTER 7 WINDOW REFERENCE

(2) Function buttons

Initialize Clears the measurement results.

Copy Copies the measurement result to the clipboard in text format.
Close Closes this dialog box.

Help Displays this dialog box online help files.
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Trace View Window

This window used to display the trace results. (Refer to "5.10 Trace Function".)

Display updates are performed during breaks or during step execution.

This window has Mixed display mode (Trace View Window).

Also, It has "5.17.3 Trace result with linking window".

Context menu, A number of other operations using , etc., can be performed in this window.

1

@

™ Trace View

Figure 7-45 Trace View Window

e
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Fetch access display area

Notel

Data/access display area

Opening

Explanation of each area

©)

[View] menu (Trace View Window-dedicated items)

Context menu
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Opening

ﬂlCIick the TrW button, or select [Browse] -> [Trace] on the menu.

Explanation of each area

(1) Point mark display area

This area displays the Event Setting Status (Event Mark).

If an execution event or access event is set at the corresponding trace address, the mark corresponding to the
type of the event is displayed.

The mark displayed is not that during trace but an event mark that is set when the trace result is displayed.

(2) Trace mode display area

This area displays the type of tracer mode.

unconditional traced or section traced frame

Qualify traced frame

Step execute frame

=l n| O >

Delay trigger frame

(3) Trace result display area
This area displays the trace results.
In the SM+, a horizontal line (block information) is displayed to indicate the end of program execution.

The cause of stopping tracer is displayed when the tracer is stopped. (Refer to "Table 7-9 Status When Tracer Is

Stopped (Status)".)

Whether each of the following sub-areas is displayed or not can be selected in the Trace Data Select Dialog Box.
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Frame

This area displays the trace flame number.

Time

This area displays how many clocks the target chip has required since
execution of the preceding trace contents was started until execution of the
current trace contents is started. The display contents can be switched
between clock count display and time display in the Trace Data Select Dialog
Box. In addition, the division rate of the number of counts can be selected up to
1M in the Extended Option Dialog Box. The accumulative display can be set.
The number of clocks and time tag value correspond as Table 7-10: [V850]

Fetch access display

areaNotel

This area displays the result of fetching the program and snapshot contents.
The indication in the "Address" and "Data" columns varies depending on the
"Status" display.

Address

When "Status” type is Program fetch: Displays the fetched address.
When "Status” type is Snap (SNAP): Displays the register names and the
memory addresses.

Data

When "Status” type is Program fetch: Displays the fetched data.
When "Status” type is Snap (SNAP): Displays the register values and the
memory contents.

Status

The status has two types: Program fetch and Snap.

Program fetch

BRM1 Fetching of first byte of first instruction after branch
If the fetch address is the start of the symbol, the first line is
highlighted in blue.

M1 Fetching of first byte of instruction

oP Opecode fetch of 2nd and subsequent bytes [78K]

IF Invalid fetch or status unknown [78K]

Blank 6th byte and 8th byte fetch of the instruction [V850]

Snap

SNAP Snap

Data access display area

This area displays the result of accessing data.

Address Displays access address
Data Displays access data
Status Displays access status
VECT Vector read [78K]
RW Data read/write [78K]
R Data read
w Data write
Jmpaddress The last address of the branch source is displayed.
This item is displayed only when "BRM1" is displayed in the "Status" column.
DisAsmNote2 This area displays the result of disassembly (only when the " Status " is BRM1

or M1).

To display instruction codes when two instructions are simultaneously
executed, one instruction is displayed on the first line, and the other instruction
is displayed on the second line. [V850]
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Notel: When a 6-byte or 8-byte instruction code is displayed, the first 4 bytes are displayed in the first
frame, and the other bytes are displayed in the second and third frames. If two instructions are
executed at the same time, one frame is displayed on two lines. The instruction code at the lower
address is displayed on the first line and the instruction code at the higher address is displayed on

the second line. [V850]

Note2: To display instruction codes when two instructions are simultaneously executed, one instruction is

displayed on the first line, and the other instruction is displayed on the second line. [V850]

Table 7-9 Status When Tracer Is Stopped (Status)

Cause Meaning
Event Break Break by event
Trace Full Break Break because trace memory is full
Non Map Break A non-mapped break has been accessed.
Write Protect An attempt has been made to write to a write-protected area.
SFR lllegal [78K] SFR was illegally access
IOR lllegal [V850] An illegal access is made to a peripheral I/O register.
Step Break Step execution break
Manual Break Manual break
Stack Overflow [78K] Break by stack overflow
Uninitialize Memory read [78K] Memory not initialized has been read.
Trace Stop [78K0] Trace stop
Security Protect A security protected area is accessed.

Table 7-10 Clock Rate and Time Tag Value

Time Tag Value
Clock Rate
Division ratio 1 Division ratio 2 Division ratio 4 Division ratio 8
1 1 1 1 1
2 2 2 2 2
3 3 2 2 2
4 4 3 2 2
5 5 3 2 2
6 6 4 3 2
7 7 4 3 2
8 8 5 3 2

232 User's Manual U17662EJ1VOUM



CHAPTER 7 WINDOW REFERENCE

Clock Rate

Time Tag Value

Division ratio 1 Division ratio 2 Division ratio 4 Division ratio 8

(4) Function buttons

Search...

Opens the Trace Search Dialog Box and searches or picks up trace results.

The searched result will be highlighted in the Trace View Window.

This button cannot be selected when a snap frame or BRM1 frame is picked up and
displayed.

Same function as [View] menu -> [Search...].

<<

Searches forward (upward on screen) for a trace result that satisfies the search
condition set in the Trace Search Dialog Box.
This button cannot be selected during pickup display.

>>

Searches backward (downward on screen) for a trace result that satisfies the search
condition set in the Trace Search Dialog Box.
This button cannot be selected during pickup display.

Refresh

Updates the contents of the window with the latest data.

Close

Closes this dialog box.

[View] menu (Trace View Window-dedicated items)

The following items are added in the [View] menu, when the Trace View Window is active.

Select... Selects the contents to be displayed.
Opens Trace Data Select Dialog Box.
Pick Up Sets for pickup display.
Off Does not pick up and display. (Default)
Search Picks up and displays a frame that satisfies the search condition.
Snap Picks up and displays a snap frame.
BRM1 Picks up and displays the first M1 fetch frame after a program branch.
Mix Specifies whether the source file are displayed in mixed display mode, or not

displayed.
Checked: Mixed display
Not checked: No display (Default)

Window Synchronize

Links the Trace View Window with the following windows: (Refer to "5.17.3
Trace result with linking window".)
A checked window is linked.

Source Text

Links the Source Window.

Assemble

Links the Assemble Window.

Memory

Links the Memory Window.
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Context menu

Move... Moves the display position.
Opens Trace Move Dialog Box.
Trace Clear Clears the trace data.
Select... Selects the contents to be displayed.
Opens Trace Data Select Dialog Box.
Pick Up Sets for pickup display.
Off Does not pick up and display. (Default)
Search Picks up and displays a frame that satisfies the search condition.
Snap Picks up and displays a snap frame.
BRM1 Picks up and displays the first M1 fetch frame after a program branch.
Mix Specifies whether the source file are displayed in mixed display mode, or not

displayed.
Checked: Mixed display
Not checked: No display (Default)

Window Synchronize

Links the Trace View Window with the following windows: (Refer to "5.17.3 Trace
result with linking window".)

Source Text

Links the Source Window.

Assemble

Links the Assemble Window.

Memory

Links the Memory Window.

Source Text

Displays the corresponding source text and source line, using the data value at the
cursor position as the jump destination address. (Refer to "5.17.2 Jump function™.)
If no line information exists at the jump destination address, however, you cannot
jump.

Opens the Source Window.

If the Source Window in active is open, that window is displayed in the forefront (so
that it can be manipulated).

Assemble

Disassembles and displays starting from the jump destination address specified by
the data value at the cursor position. (Refer to "5.17.2 Jump function".)

Opens the Assemble Window.

If the Assemble Window in active is open, that window is displayed in the forefront
(so that it can be manipulated).

Memory

Displays the memory contents starting from the jump destination address specified
by the data value at the cursor position . (Refer to "5.17.2 Jump function".)
Opens the Memory Window.

If the Memory Window in active is open, that window is displayed in the forefront
(so that it can be manipulated).
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Trace Search Dialog Box

This dialog box is used to search in the Trace View Window. (Refer to "5.10 Trace Function".)
By setting each item and then clicking the <Find Next> button, searching can be started.
By clicking the <Set Find> button, the direction buttons (<< and >>) in the Trace View Window can be used for

the search.

Remark:  This dialog box is used to search trace data if it is opened by selecting [View] -> [Pick Up] -> [Off]
from the menu bar. It is used to pick up and display trace data if it is opened by selecting [View] ->

[Pick Up] -> [Search] from the menu bar.

Caution:  This dialog box cannot be called if picking up shap frames and the first M1 fetch frame (BRM1)

after program branch is specified using the menu bar or in the Trace Data Select Dialog Box.

Figure 7-46 Trace Search Dialog Box

Trace Search @
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o mEvent Status: Find Mext
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(6)

(3) —1l Address: | - Mask: | Gancel
(4)\—Dala: | Mask: | Help

[~ Scan Whole Region Direction
(5) o 1l =D

Frame: |

- Opening

- Explanation of each area

Opening

When the Trace View Window is the current window, select [View] menu -> [Search...], or click the <Search... >

button in the same window.
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Explanation of each area

(1) Status condition selection area

Event Status:

This area is used to select a status condition.
If a status condition is omitted, all frames (All status) are searched.

All Status All frames (Default)
BRM1 Fetch First M1 fetch after program branch
M1 Fetch M1 fetch (including BRM1 Fetch)

Opcode Fetch
[78K]

Opecode fetch (including M1 Fetch, BRM1 Fetch)

R/W Data read/write (including Read, Write)
Read Data read
Write Data write

Vector Read
[78K]

Vector read by interrupt

(2) Access size condition setting area

Access Size: This area is used to select an access size condition.
By specifying an access size condition, the access width of a data condition to be
detected by an access event is determined.
Byte Searches for a data condition with 8-bit width (only during 8-bit
access).
Half Word [V850] Searches for a data condition with 16-bit width (only during 16-bit
Word [78K] access).
Word [V850] Searches for a data condition with 32-bit width (only during 32-bit
access).
No Condition Does not search based on access size (nothing can be input to "
Data " area).
Bit Searches for a data condition with 1-bit width (only during 8-bit
access)Notel.2,
Notel: If an access event is specified as a status condition, the alternative of Bit is not displayed. If Bit or
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Note2:

Remark:

In this case, a search is made for a data condition with 1-bit width. Because of the operation of the
simulator, access to a bit is not directly detected; the simulator searches a dummy bit access by

internally setting address conditions and data conditions as follows:

Input example: Setting of trace search:
Address: FE20.1 - Address: FE20
Data: 1 Data: 00000010B

Mask: 11111101B

If another bit of the same address is accessed or if all the 8 bits of the same address are accessed,
therefore, an event is detected in accordance with the specified status if the address and bit match

the specified value of [address.bit].

If no access size condition is specified, a judgment is automatically made from the address condi-
tion and data condition, and the following is set:

- Bit if the address condition is set in bit units

- Byte if the data condition is set in 8-bit units

- Half Word if the data condition is set in 16-bit units [V850]

- Word if the data condition is set in 16-bit units [78K]

- Word if the address condition is set in 32-bit units [V850]

- No Condition if no data condition is specified

(3) Address condition setting area

This area is used to specify an address condition (may be omitted).

The following can be set:

Table 7-11 Settable Range of Address Condition (Trace)

U Settable Range Remark
[V850] 0 <= address value <= OxFFFFFFFF None
0 <=mask value <= OXFFFFFFFF None
[78KO0] When banks not used
0 <= address value <= OXFFFF -
0 <= mask value <= OxFFFF -
When banks used
0 <= address value <= (n<<16) | n = max. value of bank number used
OXFFFF
0 <= mask value <= (n<<16) | OXFFFF | n = max. value of bank number used
[78KO0S] 0 <= address value <= OxFFFF None
0 <= mask value <= OxFFFF None
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Address: Set an address condition (lower address - higher address) (may be omitted). The
default radix for inputting a numeric value is hexadecimal. A symbol can be also
specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

The following can be set:

Setting as a point | Set a value to only the lower address, or set the same value to
the lower address and the higher address.

Setting as arange | Set a value to only the lower address, or set the same value to
the lower address and the higher address.

Setting as a bit Set a value to only the lower address, or set the same value to
the lower address and the higher address.
Specify a value in the form of "address.bit". Mask cannot be set.
The value of bit, which indicates the bit position, must be 0 <=
bit<=7.

Mask: Set a mask value for an address value (only when " Setting as a point ) (may be

omitted).
The address value of a bit whose mask value is 1 may be O or 1.

Examplel: Addresses 0x4000 to Ox40FF satisfy the condition.

Address:

0x4000 to 0x4000

Mask:

OxFF

Example2: Addresses 0x4000, 0x4001, 0x4100, and 0x4101 satisfy the condition.

Address:

0x4000 to 0x4000

Mask:

0x101

(4) Data condition setting area

This area is used to set data conditions (may be omitted).

The settable range differs as follows depending on the access size condition specified in " Access Size:". (Refer

to "(6) Data condition setting area" in the " Event Dialog Box" .)

Data: Set a data value as data conditions. The default radix for inputting a numeric value
is hexadecimal. A data can be also specified by a symbol. (Refer to "Table 5-5
Specifying Symbols".)

Mask: Set a mask value for the data value (may be omitted).

When a mask is set, the data value for the bit whose mask value is 1 may be 0 or 1.

Examplel: Addresses 0x4000 to Ox40FF satisfy the condition.

Data

0x4000

Mask

OxFF

Example2: Addresses 0x4000, 0x4001, 0x4100, and 0x4101 satisfy the condition.

Data

0x4000

Mask

0x101
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(5) Search condition setting area

Scan Whole Region

This should be checked to search the entire specified range.

Direction This area is used to specify the direction of the search.
Up Forward search. Searches data forward (upward on screen)
from the current position of the cursor.
Down Backward search. Searches data backward (downward on
screen) from the current position of the cursor. (Default)
Frame: This area is used to specify a frame number to be searched.

The default radix for inputting a numeric value is decimal. A symbol can be also
specified by Frame Number Specification Format.

(6) Function buttons

Find Next Searches the specified data in accordance with a given condition.
If the specified frame is found as a result of a search, it is highlighted. To continue
searching, click this button again.
Set Find Sets the specified condition as the search condition and closes this dialog box.
Pick Up Picks up according to the specified condition of data search.

(Stop (during search))

If a frame that satisfies the condition is found as a result of a search, it is picked up. To
pick up a frame that satisfies a different condition, press this button again.

Cancel

Closes this dialog box.

Help

Displays this dialog box online help files.
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Trace Data Select Dialog Box

This dialog box is used to select items to be displayed in the Trace View Window. (Refer to "5.10 Trace

Function®.)
Figure 7-47 Trace Data Select Dialog Box
Trace Data 5elect Wl

— Ttem Fadix -
v Eane |
¥ Timetag | Glock ¢ Time Ihstruction Fetch Data: HE - (2)
lv Inztruction Fetch Address Memaory ficcess Data: HE® =
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[v Inztruction Fetch Status Fick Up —
v Memory fccess Address i+ Pick Up Off
W Memory fAiccess Data " Pick Up Search Frame (3)
v Memory fcoess Status " Pick Up Spap Frame
¥ Jump Address " Pick Up BRM] Frame
v DizA bl —

L I Disfssenible ’Tl Cancel Bestare Help | :|(4)

- Opening

- Explanation of each area

Opening

When the Trace View Window is the current window, select [View] -> [Select...] menu.
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Explanation of each area

(1) Trace display item selection area

Item

This area is used to select items to be displayed in the Trace View Window. Displaying the
following fields may or may not be selected. The field checked is displayed. (Refer to "(3)

Trace result display area".)

Frame

Frame Field

Timetag

Time Field
Whether the " Clock " or " Time " is displayed can be selected.

Instruction Fetch Address

Address (Fetch access display areaN°"®!) Field

Instruction Fetch Data

Data (Fetch access display area°®!) Field

Instruction Fetch Status

Status (Fetch access display area°*¢1) Field

Memory Access Address

Address (Data access display area) Field

Memory Access Data

Data (Data access display area) Field

Memory Access Status

Status (Data access display area) Field

Jump Address

Jumpaddr Field

DisAssemble

DisAsm Field

(2) Trace display radix selection area

Radix This area is used to select the radix in which data is to be displayed. Displaying the following
items may or may not be selected.
Instruction Fetch Data: Data (Fetch access display areaN°'®!) Field
Memory Access Data: Data (Data access display area) Field

HEX Displays hexadecimal numbers. (Default)

DEC Displays decimal numbers.

OoCT Displays octal numbers.

Bin

Displays binary numbers.
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(3) Pick up item selection area

Pick Up

This area is used to select a pick up condition.

Pick Up Off No pick up display (Default)

Pick Up Search Frame Picks up and displays a frame that satisfies the search condition.

Pick Up Snap Frame Picks up and displays a snap frame.

Pick Up BRM1 Frame Picks up and displays the first M1 fetch frame after a program
branch.

(4) Function buttons

OK Reflects the results of selection in this dialog box in the Trace View Window.
Cancel Closes this dialog box.
Restore Restores the original status.
Help Displays this dialog box online help files.
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Trace Move Dialog Box

This dialog box is used to specify the position from which displaying the Trace View Window is started. (Refer to

"5.10 Trace Function™.)

Figure 7-48 Trace Move Dialog Box

Trace El

™ 1st frame of last black
(l) " Trigeer frame of la=t block

" Last frame of last block

+ Frame Mo

(2) oK | Cancel | Besture| Help

(I

- Opening

- Explanation of each area

Opening

When the Trace View Window is the current window, select [View] menu -> [Move...].

Explanation of each area

(1) Frame selection area

This area is used to specify the frame at the destination.

1st frame of last block Moves the display start position to a first frame in the newest block frame of
trace data.
Trigger frame of last block Moves the display start position to the trigger frame in the newest block frame

of trace data.

Last frame of last block Moves the display start position to the last frame of trace data.

Frame No. Moves the display start position to the specified frame number. (Refer to
"Table 7-12 Frame Number Specification Format".)

In the default condition, the character string selected in the window that
called this dialog box or "Last" is selected.

The default radix for inputting a numeric value is decimal.

If O is specified, the display start position is moved to the first frame of trace
data. Up to 16 input histories can be recorded.

Remark:  The "block frame" is a unit of a frame that is traced from start to end of the tracer operation. An

area divided by a horizontal line (block information) in the Trace View Window is one block frame.
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Table 7-12 Frame Number Specification Format

Specification Abbreviation Contents

+numeric value None Moves backward (downward on screen) the display start position from the
frame at the cursor by the specified number of frames (numeric value).

-numeric value None Moves forward (upward on screen) the display start position from the frame
at the cursor by the specified number of frames (numeric value).

Top @) Moves the display start position to the first frame

First S Same as " 1st frame of last block "

Trigger T Same as " Trigger frame of last block "

Last L Same as " Last frame of last block"

Bottom B Moves the display start position to the last frame

(2) Function buttons

OK Starts trace display from the specified position.
Cancel Closes this dialog box.

Restore Restores the input data to the original status.
Help Displays this dialog box online help files.
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Trace Dialog Box

This dialog box is used to register, set, and display trace event conditions. (Refer to "5.12 Event Function”, "5.10
Trace Function™.)
The trace event conditions for when performing conditional trace are specified in this dialog box. (Refer to "Table
5-12 Types of Conditional Trace".)
Registration and setting of trace event conditions is done by setting each item (256 items max.) in this dialog box
and then clicking the <OK> button. The registered trace event conditions are managed by the Event Manager.
The number of trace event conditions that can be simultaneously used (validated) is limited. (Refer to "5.12.4

Number of enabled events for each event condition".)

Figure 7-49 Trace Dialog Box

!

Trace

o)1 | ey I Set | Restore | Cancel | Help | :|(4')
[ | Trace Mame:  [T]TrcO0ODT ~|  Add Event.

Add Link.. 3)
]
[

@) Shrink <4<

Delay Trieeer: Section Start: Section End: Gualify:

[EJ[Ewoooc |

— Event Manager:

[E.]J[Ev000m ] [E ][ Eviooo02 | E 00003 Add
2) [B][ Brkoooat | [E.][ Ek00aoz | [E.][ Bko0003

Other...

\_E
2

- Opening

- Explanation of each area

Opening

i’lCIick the Trc button, or select [Event] menu -> [Trace...].

User's Manual U17662EJ1VOUM 245



CHAPTER 7 WINDOW REFERENCE

Explanation of each area

(1) Trace event condition setting area

Trace Name: This area is used to set a trace event name.

Directly input an alphanumeric string of up to eight characters as a hame.

To display the contents of an already created event condition, select from the drop-down
list. The mark on the left of this area indicates the utilization status of events. (Refer to
"Table 5-17 Event icon".) The gray mark indicates that an event condition is being edited
and has not been registered yet.

By clicking the left mark, an event condition can be validated or invalidated.

Delay Trigger: This area is used to set an event condition for a delay trigger. (Refer to "5.10.5 Setting
conditional trace".)

The number of event conditions that can be set in this area is refer to "Table 7-13 Number
of Events Settable".

Event conditions are easily set by dragging the icon of the event to be set from the event
manager area and dropping it in this area. For details, refer to "5.12.3 Setting event

conditions".
Section Start: This area is used to set event conditions for starting and stopping a section trace. (Refer to
Section End: "5.10.5 Setting conditional trace".)

Refer to "Table 7-13 Number of Events Settable" for the number of event conditions that
can be set in this area.

Event conditions are easily set by dragging the icon of the event to be set from the event
manager area and dropping it in this area. For details, refer to "5.12.3 Setting event
conditions".

Qualify: This area is used to set an event condition for a qualify trace. (Refer to "5.10.5 Setting
conditional trace".)

If two or more events are set, trace is performed when each event occurs.

The number of event conditions that can be set in this area is refer to "Table 7-13 Number
of Events Settable".

Event conditions are easily set by dragging the icon of the event to be set from the event
manager area and dropping it in this area. For details, refer to "5.12.3 Setting event
conditions".

Table 7-13 Number of Events Settable

Product Name Event Conditions Total (execution/access) Event Link Conditions

SM+ 64 16

(2) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes. (Refer to "(2) Event manager area".)
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(3) Function buttons (for event condition contents display, etc.)
These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area. (Refer to "(3) Function buttons (for event condition contents

display, etc.)".)

(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)

These buttons are used to register, delete, validate, and invalidate the events.
The event with the specified event condition is registered or set (validated) by clicking the <OK> (or <Set>)

button. (Refer to "(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)".)
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Delay Count Dialog Box

This dialog box is used to set or display delay count values. (Refer to "5.10 Trace Function".)
By setting a delay count value, a trace can be executed the number of times specified by the delay count value
after the delay trigger event condition set in the Trace Dialog Box has been satisfied. (Refer to "5.10.5 Setting

conditional trace".)

Figure 7-50 Delay Count Dialog Box

Delay Count
1 I: Delay Count 0] 3:
2) I: 0K | Restore J Cancel | Help |

- Opening

- Explanation of each area

Opening

Select [Event ] menu -> [Delay Count...].

Explanation of each area

(1)Delay count setting area

Delay Count This area is used to set or display a delay count value (unit: frames).
The settable range is 0 (default) to 32767.

(2) Function buttons

OK Validates the settings and closes this dialog box.
Restore Restores the previous settings.

Cancel Closes this dialog box.

Help Displays this dialog box online help files.
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Code Coverage Window

This dialog box displays the code coverage measurement result (CO coverage). (Refer to "5.11 Coverage
Measurement Function™.)
The lines where the user program has been executed or not yet executed can be checked in the Source Window

or Assemble Window.

Other operations using Context menu, Function buttons, etc., can be performed in this window.

Caution:  The coverage measurement result is inaccurate if the on-chip flash memory data is replaced via

emulation of flash self programming.

Figure 7-51 Code Coverage Window

& Gode Coverage EWE'EJ

(@8 [ Load Module: |romp.out x| Total Goveragelk 923 Refresh | Glose J
Functinn] Section Interrupt l l —(3)
MName I Type I Status I Address I Size | Fetch I Cowverage(%] I o
RESET nonmaszk able uze 0 4 4 100.0
IMNTTPOCCO mazkable uzE 0170 4 4 100.0

|04 J0 00|

INTWDT2 use 020 4 1] 0o
TRAPOD zoftware uze 040 4 I} 0o
TRAPD zoftware nonuze 040 a 1} no
TRAPDZ zoftware nonuze 040 a 0 0o
TRAPO3 zoftware nonuze 040 a I} 0o

2 TRAFD4 software hohuse 0x40 g a 0.0
TRAPDR zoftware nonuze 040 a 1} 0o
TRAPOE zoftware nonuze 040 a 1} 0o
TRAPOY zoftware nonuze 040 a 1} 0o
TRAPDS zoftware nonuze 040 a I} 0o
TRAPDI zoftware nonuze 040 a 1} no
TRAPOS zoftware nonuze 040 a 0 0o
TRAPOB zoftware nonuze 040 a I} 0o
TRAPOC zoftware nonuze 040 a I} 0o
TRAPOD zoftware nonuze 040 a 1} 0o
TRAPOE zoftware nonuze 040 a 1} 0o
TRAPOF zoftware nonuze 040 a 1} 0o

L TRAPIO zoftware uze 050 4 0 0o b
- Opening

- Explanation of each area

- Context menu

Opening

_|Click the Cov button, or select [Browse] menu -> [Code Coverage].
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Explanation of each area

(1) Coverage information display area

Load Module: This area is used to select the load module file that has been downloaded.

This area is blank when no load module file has been downloaded.

This area displays the coverage for the area for which code coverage has been
measured.

Total coverage = Total executed (fetched) function size/total function size
(excluding sections outside the coverage measurement range)

This area is blank when no load module file has been downloaded.

Total Coverage (%):

(2) Measurement result display area

This area displays the measurement result per tab (function, section, interrupt handler).

The coverage measurement result is updated automatically at a break (it is not updated during user program
execution).

This area is blank when no load module file has been downloaded.

The display jumps from this tab to the Source Window or Assemble Window using the start address value of the
selected line as a jump pointer. The jump destination window will be displayed from the jump pointer.

The jump function is executed by selecting a jump source line then selecting [Source Text/Assemble] in the

[Jump] menu. Jump can also be performed by double-clicking the jump source line.

Remark:  The displayed items are sorted by clicking the title (on the label) in each column (ascending/

descending order is switched each time the title is clicked).

[Function] tab Measurement results for each function are displayed on this tab.

Name Function name
(displayed as function in file units in case of assembler source file)
[V850]
(displayed as function in segment units in case of assembler source
file) [78KO0]

File Name of file in which the function is defined

Address Function start address

Size Function size (unit: bytes)

Fetch Number of bytes executed (fetched)

Coverage [%] | Coverage of the function (0 - 100%)
---- : When the function is outside the coverage measurement range
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[Section] tab

Measurement results for each section are displayed on this tab.

Name Section name

Type Section type (code, data)

Address Section start address

Size Section size (unit: bytes)

Fetch Number of bytes executed (fetched)

Coverage [%] | Coverage of the section (0 - 100%)
---- - When the section is outside the coverage measurement range

[Interrupt] tab

Measurement results for each interrupt handler are displayed on this tab.

Name Interrupt request name
Type Interrupt type
(nonmaskable, maskable, software, security id, flash mask option)
Status Utilization status in the program
---- : Unknown
Address Starting address of the interrupt handler
Size Size of the interrupt handler (unit: bytes)

Maximum size for statuses other than "use"

Fetch Number of bytes executed (fetched)

Coverage [%] Coverage of the interrupt handler (0 - 100%)
---- - When the interrupt handler is outside the coverage
measurement range

(3) Function buttons

Refresh

Updates the contents of this window with the latest watch data.

Close

Closes this window.

Context menu

Source Text

Displays the corresponding source text and source line, using the data value at the
cursor position as the jump destination address. (Refer to "5.17.2 Jump function".)

If no line information exists at the jump destination address, however, you cannot jump.
Opens the Source Window. If an active Source Window is open, that window is
displayed in the forefront (so that it can be manipulated).

Assemble Disassembles and displays starting from the jump destination address specified by the
data value at the cursor position. (Refer to "5.17.2 Jump function.)
Opens the Assemble Window. If an active Assemble Window is open, that window is
displayed in the forefront (so that it can be manipulated).

Clear Clears the coverage measurement results.

Select... [V850]

Selects the coverage measurement range as a space of 1 MB or more.
Opens the Coverage-Address Dialog Box.
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Coverage-Address Dialog Box
[V850]

This dialog box is used to select the coverage measurement range to be displayed in the Code Coverage
Window. (Refer to "5.11 Coverage Measurement Function".)

The measurable ranges are given below. In this dialog box, any 1 MB range can be selected.

Table 7-14 Coverage Measurement Range (Detail)

Device Code Coverage Measurement Range

[V850] - 1 MB space of addresses 0x000000 to OXOFFFFF(fixed measurement areas)
- Any 1 MB space of addresses 0x100000 to Ox3FFFFFF (selectable by this daialog)
(Default: 0x3F00000 to Ox3FFFFFF)

Figure 7-52 Coverage-Address Dialog Box

Goverage — Address ﬁ|
Add

0ZFFFFF

(1) nzooo0n —
0300000 — O3FFFFF
0400000 — O4FFFFF
0500000 — OSFFEFF
0600000 — OGFFFFF ™

(2) |: (6] 4 | Cancel Help

- Opening

- Explanation of each area

Opening

Select [Option] menu -> [Coverage] -> [Select...]

Explanation of each area

(1) Address selection area

Address Range This is an area for selecting any 1 MB space that performs coverage measurement.
Changing the measurement range clears the measurement result (coverage data) in
the previously selected range, but does not clear the coverage data in the fixed
measurement areas 0 to OXOFFFFF. To determine the coverage measurement range,
select the area, and click the <OK> button.

(2) Function buttons

OK Validates the coverage measurement range selected.
Cancel Closes this dialog box.
Help Displays this dialog box online help files.
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Event Manager

This window is used to manage event conditions. This window allows display, enabling/disabling, and deletion of
the Various Event Conditions. (Refer to "5.12 Event Function”.)
Other operations using Context menu, Function button, etc., can be performed in this window.

The event icon is the jump pointer of the Jump function.

Remark:  Cannot be displayed the Run-Break event in the Event Manager.

Figure 7-53 Event Manager (In Detailed Display Mode)

= Event Manager

e, J Cipen J Enable | Delete IDeIete all Info.. J Close :|(2)

[SEX [&ltest. c#23(0x1252] [M]0%00000000
[SEX [&ltest. c#15(0+1a36] [M]0%00000000
1) [BJE+00002

[SIEX [&ltest. c#15(0+1 aZe] [M]0%00000000
[BJE+00002
[F1JE 00007 [P2JE 00002 [PIJE 00003

- Opening
- Explanation of each area
- [View] menu (Event manager-dedicated items)

- Context menu

Opening
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Explanation of each area

(1) Eventdisplay area

Event display area This area displays the icons (event icons) of the registered Various Event Conditions.
By selecting the context menu -> [Detail], the details can be displayed.
[In list
displayed] [E-J[Ext00001 ] [L][Lrk0ODDT |
Displays event icon. (Refer to "Table 5-17 Event icon".)
The eventicon is the jump pointer. (Refer to "5.17.2 Jump function".)
[In detailed Details of event contents are displayed by using the following key
display] information as a separator. (Refer to "Table 7-15 Separator for
Displaying Event Details".)

Table 7-15 Separator for Displaying Event Details

Key Information

Contents

Event condition

[S] Status condition
[2] Access size condition
[A] Address condition
Symbol or expression: (actual address)
[R] Register condition
[B] [78KO] Register bank condition
D] Data condition
Symbol or expression: (actual address)
[P] Pass count condition
[M] Mask condition

Event link condition

[P1] - [P4] Event link condition on "n" th line
[D] Disable condition
[P] Pass count condition

Break condition

(B]

Break condition

Trace condition

[M] Tracer control mode
[T] Delay trigger condition
D] Delay Count
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Key Information

Contents

[S] Trace start condition
[E] Trace end condition
[Q] Qualify trace condition

Trace condition

[S] Timer measurement start condition
[E] Timer measurement end condition
[V] Timer measurement unit

Snapshot condition

[SN] Snapshot condition
[R] Register condition
[B] [78KOQ] Register bank condition
[M] Memory condition
Symbol or expression: (actual address)
[Z] Access size condition
[G] [V850] IOR condition
[F] [78K] SFR condition

Stub condition

[SU]

Stub condition

(Al

Jump address
Symbol or expression: (actual address)

User's Manual U17662EJ1VOUM

255



CHAPTER 7 WINDOW REFERENCE

(2) Function button

OK

Automatically registers the event condition being edited, if any, and closes this dialog box.
Each event condition becomes valid as soon as it has been registered.

New...

Opens the [New Event] Dialog Box.

Opens the dialog box to create new event condition.

By clicking each button, the corresponding event setting dialog box
can be opened with the new event name set. After the event setting
dialog box has been opened, this dialog box is closed.

Returns to Event Manager by clicking the <Cancel> button.

Event Linl

Break...

Trace..
Snap Shot...
Stub...

Timet..

Cancel

Set

Registers the various event conditions. Because the dialog box is not closed even after an
event has been registered, new event conditions can be registered.
Each event condition becomes valid as soon as it has been registered.

Open

Opens the various event setting dialog box corresponding to the selected event condition
(one). Each setting dialog box displays the contents of the selected event condition.
Same operation as double-clicking the event icon or pressing the Enter key.

Enable
Disable

Validates (enables) or invalidates (disables) the selected event condition.
However, event conditions and event link conditions cannot be enabled or disabled.
Same operation as the clicking the mark of event icon.

Remove

Deletes the selected event.

When an event condition or an event link condition is to be deleted, an error occurs and
the event condition or event link condition cannot be deleted if the event is used as a
various event condition.

Delete All

Deletes all event conditions.

Info...

Opens the [Event Info] Dialog Box.
This dialog box is used to change the display mode and rearrange event names.

<Sort by Name> ..... Sorts events into hame order.

<Sort by Kind>......... Sorts events into type order.

<unsort>.........c.o.. Displays events in the order in which they have
been registered without sorting the events.

<Detail> ......cccccec... Sets the detailed display mode.

<Overview> ............. Sets the list display mode.

<Cancel> ................ Closes this dialog box (same as ESC key).

Saort by Kind

Un=ort

Detail

Qveryiem

Cancel

Close

Closes this dialog box.
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[View] menu (Event manager-dedicated items)

The following items are added in the [View] menu , when the Event Manager is active.

Select All Event

Selects all the registered events.

Delete Event

Deletes a selected event.

Sort By Name

Displays icons in the order of event names.

Sort By Kind Displays icons in the order of event types.
Unsort Does not sort icons. (Default)

Detail Displays the details.

Overview List display (Default)

Context menu

Sort By Name

Displays icons in the order of event names.

Sort By Kind Displays icons in the order of event types.
Unsort Does not sort icons. (Default)

Detail Displays the details.

Overview List display (Default)

Source Text

Displays the corresponding source text and source line, using the position of the
selected event as the jump destination address. (Refer to "5.17.2 Jump function".)

If no line information exists at the jump destination address, however, you cannot jump.
Opens the Source Window.

If an active Source Window is open, that window is displayed in the forefront (so that it
can be manipulated).

Assemble

Displays the Assemble window from the position of the selected event, which is used
as the jump destination address. (Refer to "5.17.2 Jump function".)

Opens the Assemble Window.

If an active Assemble Window is open, that window is displayed in the forefront (so
that it can be manipulated).

Memory

Displays the memory contents from the position of the selected event, which is used as
the jump destination address. (Refer to "5.17.2 Jump function".)

Opens the Memory Window.

If an active Memory Window is open, that window is displayed in the forefront (so that
it can be manipulated).
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Event Dialog Box

This dialog box is used to register and display event conditions. (Refer to "5.12 Event Function".)

Setting of event conditions is done by setting each item in this dialog box and then pressing the <OK> button.

The registered event conditions are managed by the Event Manager.

One event condition can be set for multiple Various Event Conditions. However, the number of event conditions

that can be simultaneously used is limited. (Refer to "5.12.4 Number of enabled events for each event condition".)

Figure 7-54 Event Dialog Box

(1) Event E|
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Event Statuz:  |Execution -] Break..
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Infao..
Event FXJ
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B k00001 L —
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- Explanation of each area
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Opening

In normal mode
If the Event Dialog Box is opened as follows, an event condition can be registered without its purpose being

specified.

v
;|CIick the Evn button, or select [Event] -> [Event...] on the menu.

In select mode
If the <OK> button is pressed when the Event Dialog Box has been opened as follows, an event condition can
be registered in the setting dialog box from which this dialog box was opened (the setting dialog box from
which the this box was opened is displayed on the title bar.).

In each various event setting dialog box, click the <Add Event... > button.

Explanation of each area

(1) Event name setting area

Event Name: This area is used to set an event name.

Directly input an alphanumeric string of up to eight characters as a name.

To display the contents of an already created event condition, select from the drop-down

list.

In the select mode, the selected event condition can be set in the event condition setting

area of the setting dialog box that called the Event Dialog Box.

The mark on the left of this area indicates the utilization status of events. (Refer to "Table
5-17 Eventicon".) The gray E. mark indicates that the event condition is being edited and
has not been registered yet.
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(2) Status condition setting area

Event Status:

The status conditions that can be specified are listed below.

This area is used to select a status condition.

By specifying a status condition, the type of the execution event and an access event is
determined (if an execution event is specified, nothing can be input to the "Access Size:"

and "Data:, Mask: ").

Execution event

Execution EX Program execution

Access event

OPcode Fetch [78K] OoP Opecode fetch (including pre-fetch)

Vector Read [78K] VECT Vector read by interrupt

R/W RW Data read/write

Read R Data read

Write W Data write

Access AC All access statuses

Register Write REGW Register write

Register REG Register

Memory MEM Memory

R/W(Data not Equal) RWND Data read/write

[v850] (An event occurs only if a data condition is not
satisfied.)

Read(Data not Equal) RND Data read

[V850] (An event occurs only if a data condition is not
satisfied.)

Write(Data not Equal) WND Data write

[V850]

(An event occurs only if a data condition is not
satisfied.)

Caution:  The event condition of Register or Memory status can be used for Phasel of the event link. It can-

not be used except for Phasel of break, trace, snapshot, stub, timer, or event link. These statuses

can be used as events of AND condition by being set to Phasel of event link. Events of AND con-

dition are functions generate events when event conditions set to Phasel of event link are acti-

vated simultaneously. Then event conditions of Execute status can be combined. In case just an

event condition of Register or Memory status is set to Phasel of event link, event conditions of

same operation as Write.
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(3) Access size condition setting area

Access Size: This area is used to select an access size condition.

By selecting an access size condition from the drop-down list, the access width of a data
condition to be detected by an access event is determined.

Byte Detects data condition with 8-bit width (only during 8-bit access).

Half Word [V850] Detects data condition with 16-bit width (only during 16-bit access).

Word [78K]

Word [V850] Detects data condition with 32-bit width (only during 32-bit access).

No Condition Does not detect access size (hothing can be input to the Data area).

Bit Detects data condition with 1-bit width (only during 8-bit
access)Notel.2,

Remark1:

Remark2:

Remark3:

If the "OPcode Fetch" or "Vector Read" is specified in "Event Status", the alternative of Bit is not

displayed. If "Bit" or "1" is specified directly, an error occurs. [78K]

In this case, a data condition is detected with 1-bit width. Because of the operation of the simula-
tor, access to a bit is not directly detected; the SM+ detects a dummy bit access by internally set-

ting address conditions and data conditions as follows:

Input example: Setting of trace search:
Address: FE20.1 - Address: FE20
Data: 1 Data: 00000010B

Mask: 11111101B

If another bit of the same address is accessed or if all the 8 bits of the same address are accessed,
therefore, an event is detected in accordance with the specified status if the address and bit match
the specified value of [address.bit].

When data is written to a bit, all the 8 bits are read/written. If read or read/write is specified as the
status, an event occurs if a read operation is performed at this time if the value of the specified

[Address.bit] matches.

If no access size condition is specified, a judgment is automatically made from the address condi-
tion and data condition, and the following is set:

-Bit if the address condition is set in bit units

-Byte if the data condition is set in 8-bit units

-Half Word if the data condition is set in 16-bit units [V850]

-Word if the data condition is set in 16-bit units [78K]

-Word if the address condition is set in 32-bit units [V850]

-No Condition if no data condition is specified
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(4) Address condition setting area
This area is used to specify an address condition (may be omitted). If "Register Write (REGW)" or "Register
(REG)" is selected in "Event Status", changes to "Register" area. (Refer to "(5) Register condition setting area".)

The following can be set:

Table 7-16 Settable Range of Address Condition (Event)

Product Settable Range Remark
[Vv850] 0 <= address value <= OxFFFFFFFF None
0 <= mask value <= OXFFFFFFFF None
[78KOQ] When banks not used

0 <= address value <= OxFFFF -

0 <= mask value <= OxFFFF -

When banks used

0 <= address value <= (n<<16) | OXFFFF n = max. value of bank number used

0 <=mask value <= (n<<16) | OXFFFF n = max. value of bank number used
[78K0S] 0 <= address value <= OxFFFF None

0 <= mask value <= OxFFFF None

Caution: When a memory bank is used, the specification of addresses for the address space of 0x10000 or
higher cannot be made for other than bank areas. (Refer to "Figure 7-7 Diagram of Address Space

When Internal ROM Bank Is Used (With Bank ROM Size of 40 KB)".) [78K0]

Address: Set an address condition (lower address - higher address) (may be omitted). The default
radix for inputting a numeric value is hexadecimal. A symbol can be also specified by a
symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

The following can be set:

Setting as a point Set a value to only the lower address, or set the same value to the
lower address and the higher address.

Setting as a range Set a value to only the lower address, or set the same value to the
lower address and the higher address.

Setting as a bit Set a value to only the lower address, or set the same value to the
lower address and the higher address.

Specify a value in the form of "address.bit". Mask cannot be set.
The value of bit, which indicates the bit position, must be 0 <= bit<=
7.

Mask: Set a mask value for an address value (only when " Setting as a point ") (may be omitted).
The address value of a bit whose mask value is 1 may be O or 1.

262 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

Examplel: Addresses 0x4000 to Ox40FF satisfy the condition.

Address: 0x4000 to 0x4000

Mask: OxFF

Example2: Addresses 0x4000, 0x4001, 0x4100, and 0x4101 satisfy the condition.

Address: 0x4000 to 0x4000

Mask: 0x101

(5) Register condition setting area

Resister Name: If "Register Write" or "Register” is selected iin "Event Status", "Address:, Mask"
changes to this area.

Register: Specifies a register name. Select it from the drop-down list,
or input a name from the keyboard. Uppercase and
lowercase characters are not distinguished.

Bank: [78K0] Specifies a register bank (0 - 3). Select it from the drop-
down list, or input a name from the keyboard.

Omit the specification or select "Current" to specify the
current bank.

Remark: Function names and absolute names can be specified for all general-purpose registers. [V850]
Function names and absolute names can be specified for single or paired general-purpose
registers. [78K]

Select "All" or input the register names directly to specify all registers.

(6) Data condition setting area

Data: This area is used to specify an data condition (data value, mask value).

The default radix for inputting a numeric value is hexadecimal.

The settable range differs as follows depending on the access size condition specified in
"Access Size:".

Byte 0 <= data value <= OxFF
0 <= mask value <= OxFF

Half Word [V850] 0 <= data value <= OXFFFF
Word [78K] 0 <= mask value <= OXFFFF

Word [V850] 0 <= data value <= OXFFFFFFFF
0 <= mask value <= OxFFFFFFFF

Bit Data value =0 or 1
Mask value = Cannot be specified.

Mask: Set a mask value for the data value (may be omitted).
When a mask is set, the data value for the bit whose mask value is 1 may be O or 1.
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(7) Pass count condition setting area

Pass Count:

A pass count specifies how many times an event condition must be satisfied during user
program execution before a given condition is satisfied (When IECUBE is connected). If
no pass count is specified, 1 is assumed (the condition is satisfied as soon as the event
condition is satisfied).

(8) Event manager area

Event manager:

This area is used to display the list of the events registered. (Refer to "Table 5-17 Event
icon”, "(4) Manipulation in event manager area".)

<Open> button

Opens the various event setting dialog box corresponding to the selected event condition
(one). Each setting dialog box displays the contents of the selected event condition.
Same operation as double-clicking the event icon or pressing the Enter key.

<Remove> button

Deletes the selected event.

When an event condition or an event link condition is to be deleted, an error occurs and
the event condition or event link condition cannot be deleted if the event is used as a
various event condition.

<Info...> button

Opens the [Event Info] Dialog Box.
This dialog box is used to change the display mode and rearrange event names.

<Sort by Name> ..... Sorts events into name order.
<Sort by Kind>......... Sorts events into type order.
- =] <unsort>.................. Displays events in the order in which they have
2 been registered without sorting the events.
sart by Kind <Detail> ..o Sets the detailed display mode.
Urisort <Overview> ............. Sets the list display mode.
Detail <Cancel> ............... Closes this dialog box (same as ESC key).
Cverviem
Gancel

(9) Function buttons

<Event Link...>
<Break...>
<Trace...>
<Snap Shot...>
<Stub...>
<Timer...>

By clicking each button, the corresponding event setting dialog box can be opened with
the new event name set.

<Manager...>

Opens the Event Manager.

<Expand >>> >
<Shrink <<< >

Turns on or off display of the event manager area.
The size of the dialog box is expanded or reduced.

(10) Function buttons (for registering, deleting, validating, and invalidating event conditions)

These buttons are used to register, delete, validate, and invalidate the events.

The event with the specified event condition is registered by clicking the <OK> (or <Set>) button.

These buttons are common to all event-related dialog boxes. (Refer to “(4) Function buttons (for registering,

deleting, validating, and invalidating event conditions)".)
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Event Link Dialog Box

This dialog box is used to register and display event link conditions. (Refer to "5.12 Event Function™.)

Registration of event link conditions is done by setting each item (256 items max.) in this dialog box and then
pressing the <OK> button. The registered event link conditions are managed by the Event Manager.

However, the number of event link conditions that can be simultaneously used is limited ("5.12.4 Number of

enabled events for each event condition").

Figure 7-55 Event Link Dialog Box

Event Link — Trace E]
I

ITI Jes | Set J Restore | Cancel | Help :| (4)
[ ] ik Mame: [L]|Lrkoooot | Add Event.. |
Phase I: Phase 2 Phase 3 Phase 4:
[E.][ Evt00001 E100002 -
3)
(1)
Dizable: [ &l Pass Gount:
=
Shrink <<<
— | Event Manager: -
E 400001 Evt00002 ] [1.)[ Trc00001 Add
@ | | | E)Emo00e1] (2] ewoooez o,
Other...
- Opening

- Explanation of each area

Opening

In normal mode
If the Event Link Dialog Box is opened as follows, an event link condition can be registered without its purpose
being specified.

Select [Event] -> [Event Link...] from the menu bar.

In select mode
If the <OK> button is pressed when the Event Link Dialog Box has been opened as follows, an event link
condition can be registered in the setting dialog box from which this dialog box was opened.
In each various event setting dialog box, click the <Add Link... > button.

(the setting dialog box from which the Event Link Dialog Box was opened is displayed on the title bar.)
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Explanation of each area

(1) Event link condition setting area

Link Name:

Directly input an alphanumeric string of up to eight characters as a name.

To display the contents of an already created event link condition, select from the drop-
down list.

In the select mode, the selected event condition can be set in the event link condition
setting area of the setting dialog box that called the Event Link Dialog Box.

The mark on the left of this area indicates the utilization status of event link conditions
("Table 5-17 Event icon"). The mark "L" in gray indicates that an event link condition is
being edited and has not been registered yet.

Phase1:Note
Phase2:
Phase3:
Phase4:

This area is used to specify the sequence in which event conditions and events are
detected.

Up to four sequences can be specified. If a disable condition is detected while the
program is being executed, however, the event conditions that have so far been satisfied
are initialized, and the event conditions are detected again starting from the first event
condition. If a link condition and a disable condition are detected at the same time, the
disable condition takes precedence.

Set" Phase 1" ->"Phase 2" ->" Phase 3" ->"Phase 4", in that order. " Phase 4" does
not have to be set. In this case, an event occurs when the event condition set for the last
phase has been detected. An event condition can be set for only " Phase 1 " or the same
event condition can be set for two or more Phases.

The number of event conditions that can be set to each phase of this area and while the
dialog box, refer to "Table 7-17 The Number of Event Conditions in Event Link Dialog
Box".

Disable:

This area is used to set an event condition that invalidates the event conditions that have
so far been satisfied.

Refer to "Table 7-17 The Number of Event Conditions in Event Link Dialog Box" for the
number of event conditions that can be set in this area.

Setting of event conditions is easily done by dragging the icon of the event to be set from
the event manager area and dropping it in this area. For details, refer to "5.12.3 Setting
event conditions".

Pass Count:

This area is used to set a pass count condition (settable range: 1 to 32767).

A pass count condition specifies how many times an event condition must be satisfied
during user program execution before a given condition is satisfied.

If no pass count is specified, 1 is assumed (the condition is satisfied as soon as the event
condition is satisfied).

Note:

The event conditions of the "Register" or "Memory" status can be set only in the "Phasel" area.

If two or more event conditions of either the "Register" or "Memory" status is set in the "Phasel"
area, these events are handled with the AND condition. In such a case, event conditions of the
"Execution" status can also be set in combination. An event occurs when all of these event condi-

tions set in the "Phasel" area are established at the same time.

Table 7-17 The Number of Event Conditions in Event Link Dialog Box

Product Name Each Phase Disable Area Total

SM+

10 10 64
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(2) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes. (Refer to "(2) Event manager area".)

(3) Function buttons (for event condition contents display, etc.)

These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area. (Refer to "(3) Function buttons (for event condition contents

display, etc.)".)

(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)
These buttons are used to register, delete, validate, and invalidate the events.

The event with the specified event condition is registered by clicking the <OK> (or <Set>) button.

OK Automatically registers the event condition being edited, if any, and closes this dialog box.
In the select mode

An event condition is selected and the setting dialog box (indicated on the title bar) that
called the Event Link dialog box is displayed again. If the calling dialog box has already
been closed, the select mode is returned to the normal mode, and the Event Dialog Box is
not closed. Otherwise, this dialog box will be closed.

New... Newly creates an event condition in this dialog box.
An event condition name is automatically created and a new event condition is prepared.

Set Registers the various event conditions. Because the dialog box is not closed even after an
event has been registered, new event conditions can be registered.

In the select mode

An event condition is selected. If there is an event being edited, it is automatically
registered and selected.

Enable/Disable Validates (enables) or invalidates (disables) the selected event condition.
However, event conditions and event link conditions cannot be enabled or disabled.
Same operation as the clicking the mark of event icon.

Clear Clears the contents of the event condition.

Restore Restores the contents of an edited event condition.
If an event condition not registered is displayed, all the fields other than the event name
field are blank or the default values are set.

Cancel Closes this dialog box. Even if an event condition is being edited, it is not registered and
Close the dialog box is closed.
Help Displays the help window of this window.
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Break Dialog Box

This dialog box is used to register; set, and display break event conditions. (Refer to "5.12 Event Function", "5.4
Break Function™.)

Registration and setting of break event conditions is done by setting each item (256 items max.) in this dialog
box and then clicking the <OK> button. The registered break event conditions are managed by the Event

Manager.

There are restrictions on the number of break event conditions that can be simultaneously set (enabled). (Refer

to "5.12.4 Number of enabled events for each event condition".)

Figure 7-56 Break Dialog Box

Break gl
OF | Mew | Dizable | Clear | CGancel | Help | ] (4)
N Break Mame: ErkO0007 | &dd Event..
Brsak Event: fidd Link...
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fi]
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- Opening

- Explanation of each area

Opening

EICIick the Brk button, or select [Event] menu -> [Break...].

Explanation of each area

(1) Break event condition setting area

Break Name: This area is used to set a break event name. Directly input an alphanumeric string of up to
eight characters as a name.

To display the contents of an already created event condition, select from the drop-down
list.

The mark on the left of this area indicates the utilization status of events. (Refer to "Table
5-17 Eventicon®.) The gray mark indicates that an event condition is being edited and has
not been registered yet. By clicking the left mark, an event condition can be validated or
invalidated.
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Break Event: This area is used to set an event condition for break.

Refer to "Table 7-18 Number of Events Settable in Condition Setting Area" for the number
of event conditions and event link conditions that can be set in this area.

Event conditions are easily set by dragging the icon of the event to be set from the event

manager area and dropping it in this area. For details, refer to "5.12.3 Setting event
conditions".

Table 7-18 Number of Events Settable in Condition Setting Area

Product Name Total

SM+ 64

(2) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes.

<Add> The event condition and event link condition selected in Event Manager area add to
setting area with a focus.

<Info...> Opens the [Event Info] Dialog Box.
This dialog box is used to change the display mode and rearrange event names.

<Sort by Name> ..... Sorts events into name order.

<Sort by Kind>......... Sorts events into type order.

= <unsort>.................. Displays events in the order in which they have
! : been registered without sorting the events.
Sort by Kind <Detail> .......coco...... Sets the detailed display mode.
Unsort <Overview> ............. Sets the list display mode.
Detail <Cancel> ............... Closes this dialog box (same as ESC key).
Qveryiew
Cancel
<Other...> Opens the [Set Other] Dialog Box.
By clicking each button, the corresponding event setting dialog box
can be opened with the new event name set. After the event setting
Event. dialog box has been opened, this dialog box is closed.
T <Manager...> .......... Opens the Event Manager.
<Cancel> ............. Closes the dialog box to create event
condition.
Trace..
Snap Shot...
Stub...
Timer...
Manager
Gareel
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(3) Function buttons (for event condition contents display, etc.)
These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area.

This area is common to all event-related dialog boxes.

Add Event... Opens the Event Dialog Box in the select mode, and selects or newly creates an event
condition to be set. The event condition will be added to the area selected when the < Add
Event...> button is pressed.

Add Link... Opens the Event Link Dialog Boxin the select mode, and selects or newly creates an event
link condition. The event condition will be added to the area selected when the < Add
Link...> button is pressed.

Open Opens the various event setting dialog box corresponding to the selected event condition
(one). Each setting dialog box displays the contents of the selected event condition.
Same operation as double-clicking the event icon or pressing the Enter key.

Remove Deletes the selected event.

Delete> When an event condition or an event link condition is to be deleted, an error occurs and
the event condition or event link condition cannot be deleted if the event is used as a
various event condition.

Expand >>> Turns on or off display of the event manager area.
Shrink <<< The size of the dialog box is expanded or reduced.

(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)
These buttons are used to register, delete, validate, and invalidate the events.
The event with the specified event condition is registered or set (validated) by clicking the <OK> (or <Set>)

button. This area is common to all event-related dialog boxes.

OK Automatically registers the event condition or the various event condition being edited, if
any, and closes this dialog box. Each event condition becomes valid as soon as it has
been registered.

New... Newly creates an event condition in this dialog box.
An event condition name is automatically created and a new event condition is prepared.

Set Registers the event condition or the various event condition. Because the dialog box is
not closed even after an event has been registered, new event conditions can be
registered.

Each event condition becomes valid as soon as it has been registered.

Enable/Disable Validates (enables) or invalidates (disables) the selected event condition.
However, event conditions and event link conditions cannot be enabled or disabled.
Same operation as the clicking the mark of event icon.

Clear Clears the contents of the event condition.

Restore Restores the contents of an edited event condition.
If an event condition not registered is displayed, all the fields other than the event name
field are blank or the default values are set.

Cancel Closes this dialog box. Even if an event condition is being edited, it is not registered and
Close the dialog box is closed.
Help Displays the help window of this window.
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Snap Shot Dialog Box

This dialog box is used to register; set, and display snapshot event conditions. (Refer to "5.12 Event Function”,
"5.13 Snapshot Function™.)

Registration and setting of snapshot event conditions is done by setting each item (256 items max.) in this dialog
box and then clicking the <OK> button. The registered snapshot event conditions are managed by the Event
Manager.

There are restrictions on the number of snapshot event conditions that can be simultaneously set (enabled).

(Refer to "5.12.4 Number of enabled events for each event condition™.)

Figure 7-57 Snap Shot Dialog Box (When "Register" Is selected)
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Opening

Select [Event] menu -> [Snap Shot...].
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Explanation of each area

(1) Snapshot event condition setting area

Snap Name: This area is used to set a snapshot event name. Directly input an alphanumeric string of
up to eight characters as a name.
To display the contents of an already created event condition, select from the drop-down
list.
The mark on the left of this area indicates the utilization status of events. (Refer to "Table
5-17 Eventicon".) The gray mark indicates that an event condition is being edited and has
not been registered yet. By clicking the left mark, an event condition can be validated or
invalidated.
Snap Event: This area is used to set an event condition for snapshot.The number of event condition
and event link condition that can be set in this area is one.
Event conditions are easily set by dragging the icon of the event to be set from the event
manager area and dropping it in this area. For details, refer to "5.12.3 Setting event
conditions".
Snap Entry: This area displays a list of registered snap data.
The registered snap data is written into the tracer when a snapshot event occurs.
If snap data is selected in this area, the contents of the selected snap data are displayed in
each setting area.
Snap data is displayed as follows:
Register Register name [bank number or 'Current’]
Example:
RPO[0]
RP[Current]
All[2]
IOR/SFR IOR/SFR name
Example:
PMO
PM1
Memory Start address <symbol expression> - End address <symbol
expression>, Access size
Example:
OxFE20<byVar>,BOXFE22<wVar> ,WOxFE30<szVar> -
OxFE2F<szVar+0x10>,B
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(2) Snap data select area

Select

This area is used to register, change, and delete the snap data, selecting type of data
subject to snapshot.

As snap data, up to 16 registers, IOR/SFR, and memory addresses each can be
registered; therefore, a total of 48 registers, IOR/SFR, and memory addresses can be
registered.

By selecting a data type in " Select " area, the item to be displayed in the snap data setting
area on the right of this area changes in accordance with the selected area.

Perform operations such as registering, changing or deleting of snap data using the
Buttons to manipulate snap data.

The snap data registered, changed, or deleted in this area is reflected in " Snap Entry: ". If
shap data is selected in " Snap Entry: ", the contents of the selected snap data are
displayed in this area.

Register This should be selected to set by a register as snap data.

To specify a register name, either directly input one to the text box,
or select one from the drop-down list. The case is distinguished.

A register name can be specified as both a function name and an
absolute name.

To specify a register bank, either directly input one to the text box, or
select one from the drop-down list (0 -3). [78K0]

To specify the current bank, select 'Current’. However, the current
bank will be specified even when the specification is omitted.

I/0 Reg [V850] This should be selected to set by a IOR/SFR as snap data.

Sfr [78K] To specify IOR/SFR name, either directly input one to the text box, or
select one from the drop-down list.

Only the IOR/SFR that can be read can be specified. Uppercase and
lowercase characters are not distinguished. The IOR bit names
[V850] / SFR bit names [78K] and the I/O port name registered in
the Add I/O Port Dialog Box cannot be specified.

Note that all the register names are displayed in uppercase
characters in the Trace View Window.

Memory This should be selected to set by a Memory as snap data.

Memory Address:

Start address - End address

This area is used to specify an address range of the memory. If a
value is input as only the start address and specifying the end
address is omitted, it is assumed that the same value as the start
address is specified as the end address. If the specified address
range cannot be divided by the access size, the address range is
rounded up to a range that can be divided by the access size.

An address can be also specified by a symbol or expression. (Refer
to "Table 5-5 Specifying Symbols".) The default radix for inputting a
numeric value is hexadecimal.

If addresses are registered or changed in this area by using
expressions or symbols, the converted address values are displayed
along with the specified expressions and symbols.

In the Trace View Window, only the converted address values are
displayed. Address settable range:

0 <= Address value <= OXxFFFFFFFF [V850]

0 <= Address value <= OxFFFF [78K]

0 <= Address value <= OxFFF (Data memory)

Memory Display:

To specify the access size, either directly input the size or select the
size from the drop-down list. The case is distinguished.
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Buttons to The following buttons are used to register, change, and delete snap data.
manipulate snap
data Insert Registers as snap data.

The registered snap data is inserted and displayed at the selected
position in " Snap Entry:".

Change Changes the contents of the snap data selected in " Snap Entry:"
area to the contents of the snap data specified in this area.

Delete Deletes the snap data selected in " Snap Entry:".
The DEL key performs the same operation.

Restore Restores the contents in " Snap Entry:".

Remarkl Select "All" to specify all registers. [78K]

Remark2 The names of program registers and system registers can be specified as Register Name. [V850]
The names of general-purpose registers and control registers can be specified as Register Name.
[78K]

Remark3 The snap data displayed in the Trace View Window is unified in uppercase letters and in the format

of 'absolute name (function name)' [V850] / ‘absolute name' [78K]

(3) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes. (Refer to "(2) Event manager area".)

(4) Function buttons (for event condition contents display, etc.)
These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area. This area is common to all event-related dialog boxes.(Refer to "(3)

Function buttons (for event condition contents display, etc.)".)

(5) Function buttons (for registering, deleting, validating, and invalidating event conditions)

These buttons are used to register, delete, validate, and invalidate the events.

The event with the specified event condition is registered or set (validated) by clicking the <OK> (or <Set>)
button. This area is common to all event-related dialog boxes. (Refer to "(4) Function buttons (for registering,

deleting, validating, and invalidating event conditions)".)

274 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

Stub Dialog Box

This dialog box is used to register; set, and display stub event conditions. (Refer to "5.12 Event Function", "5.14
Stub Function™.)

Registration and setting of stub event conditions is done by setting each item (256 items max.) in this dialog box
and then clicking the <OK> button. The registered stub event conditions are managed by the Event Manager.

There are restrictions on the number of stub event conditions that can be simultaneously set (enabled). (Refer

to "5.12.4 Number of enabled events for each event condition".)

Figure 7-58 Stub Dialog Box
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Opening

Select [Event] menu -> [Stub...].
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Explanation of each area

(1) Stub event condition setting area

Stub Name: This area is used to set a stub event name. Directly input an alphanumeric string of up to
eight characters as a name.

To display the contents of an already created event condition, select from the drop-down

list.

The mark on the left of this area indicates the utilization status of events. (Refer to "Table
5-17 Eventicon®.) The gray mark indicates that an event condition is being edited and has
not been registered yet. By clicking the left mark, an event condition can be validated or
invalidated.

Stub Event: This area is used to set an event condition for stub.
The number of event condition and event link condition that can be set in this area is one.

Event conditions are easily set by dragging the icon of the event to be set from the event
manager area and dropping it in this area. For details, refer to "5.12.3 Setting event
conditions".

Go to: This area is used to specify the start address of the function that is executed when a stub
event occurs. (Refer to "Table 5-18 Start Address of Function to Be Executed (Stub
Function)".)

The default radix for inputting a numeric value is hexadecimal. An address can be also
specified by a symbol or expression. (Refer to "Table 5-5 Specifying Symbols".)

(2) Event manager area

This area displays the list of registered events.

Each event condition can be set easily just by dragging and dropping the event icon displayed in this area onto
the event setting area in each event setting dialog box. (Refer to "5.12.3 Setting event conditions".)

This area is common to all event-related dialog boxes. (Refer to "(2) Event manager area".)

(3) Function buttons (for event condition contents display, etc.)
These buttons are used to display or delete the event conditions displayed in the event condition setting area,
and to display or hide the Event manager area. This area is common to all event-related dialog boxes. (Refer to

"(3) Function buttons (for event condition contents display, etc.)".)

(4) Function buttons (for registering, deleting, validating, and invalidating event conditions)

These buttons are used to register, delete, validate, and invalidate the events.

The event with the specified event condition is registered or set (validated) by clicking the <OK> (or <Set>)
button. This area is common to all event-related dialog boxes. (Refer to "(4) Function buttons (for registering,

deleting, validating, and invalidating event conditions)".)
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View File Save Dialog Box

This dialog box is used to save the current display information of the current window to a view file. (Refer to

"5.16.2 Window display information (view file)".)

Figure 7-59 View File Save Dialog Box
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- Opening

- Explanation of each area

Opening

When the window to be saved is the current window, select [File] menu -> [Save As...].

Explanation of each area

(1) Save file setting area

Save in: This area is used to specify a file name. A file name can be directly input, or
selected from the list at the upper part of this area.

File name: Up to 257 characters string with a extension can be specified.

Save as type: This area is used to specify the type (extension) of the file to be saved. (Refer to
"Table 5-20 Type of the View Files".) The extension of the file corresponding to
the current window is displayed.
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(2) Save range setting area
If a range of 100 lines / 100 frames / 256 bytes or more is specified, a message dialog box is displayed to

indicate the progress of saving. To stop saving midway, click the <Stop> button in the message dialog box.

Save range Specify the range of data to be saved.

This area is displayed if the current window to be saved is the following.
- Source Window

- Assemble Window

- Memory Window

- Trace View Window

All This should be selected to save the entire range, from the first line to
the last line.
Screen shot This should be selected to save the area visible on the screen, from

the top line on the screen to the bottom line. If the Source Window
is in the mixed display mode, however, the window contents are
saved from the source line that includes the area visible on the

screen.
Specify Line This should be selected to specify the start line and end line of the
Specify Frame area to be saved.
Specify Address If the start line and end line are omitted, the first line and last line are
assumed.

Display any of the following corresponding to the current window:

Specify Line

Specify the range of the line numbers to be saved.

The default radix for inputting a numeric value is decimal.

If the Source Window is in the mixed display mode, the mixed
displayed part on the specified line is also saved.

Specify Frame

Specify the range of trace frames to be saved. (Refer to "Table 7-12
Frame Number Specification Format".) The default radix for
inputting a numeric value is decimal.

Specify Address

Specify the range of address to be saved.

An address can be also specified by a symbol or expression. (Refer
to "Table 5-5 Specifying Symbols".)

The default radix for inputting a numeric value is hexadecimal.

(3) Function buttons

Save Saves the display information of the current window to the selected file. After saving,
this dialog box is closed.

Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.
Restore Restores the status before this dialog box was opened.
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View File Load Dialog Box

This dialog box is used to read the view files. (Refer to "5.16.2 Window display information (view file)".)

When a view file is loaded, the reference window (Source Window in static status) opens and the display
information at saving is displayed.

The window to be opened and its status differ as follows, depending on the file to be loaded.

- Loading source file to which symbol information has been read

If there is a Source Window in the active status, it is opened in the static status; otherwise, the Source Window
is opened in the active status.

- Loading source file to which symbol information has not been read, or view file

A window of text-format files is opened in the Source Window in the static status.

Figure 7-60 View File Load Dialog Box
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- Explanation of each area

Opening

ElCIick the Open button or select [File] menu -> [Open...].
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Explanation of each area

(1) Load file setting area

Look in: This area is used to specify the file name to be loaded. A file name can be directly
_ input from the keyboard, or selected from the list.
File name: Up to 257 character string with a extension can be specified.
Files of type: This area is used to specify the type (extension) of the file to be loaded. (Refer to
"Table 5-20 Type of the View Files".)

(2) Function buttons

Open Loads the selected file. After loading the file, this dialog box is closed.
Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.
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Environment Setting File Save Dialog Box

This dialog box is used to save the setting contents of the current window to a setting file. (Refer to "5.16.3

Window setting information (setting file)".)

Figure 7-61 Environment Setting File Save Dialog Box
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Opening

When the window to be saved is the current window, select [File] menu -> [Environment] -> [Save As...].

Explanation of each area

(1) Save file setting area

Save in: This area is used to specify a file name. A file name can be directly input, or
selected from the list at the upper part of this area.

File name: Up to 257 characters string with a extension can be specified.

Save as type: This area is used to specify the type (extension) of the file to be saved. (Refer to
"Table 5-21 Type of the Setting Files".) The extension of the file corresponding to
the current window is displayed.

(2) Function buttons

Save Saves the setting information of the current window to the selected file. After saving,
this dialog box is closed.

Cancel Closes this dialog box without executing anything.

Help Displays this dialog box online help files.
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Environment Setting File Load Dialog Box

This dialog box is used to read the setting files. (Refer to "5.16.3 Window setting information (setting file)".)

When a setting file is loaded, the target window opens and the setting information at saving is restored.

@)

- Opening

Figure 7-62 Environment Setting File Load Dialog Box
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Help

- Explanation of each area

Opening

select [File] menu -> [Environment] -> [Open...].

Explanation of each area

(1) Load file setting area

Look in: This area is used to specify the file name to be loaded. A file name can be directly
_ input from the keyboard, or selected from the list.
File name: Up to 257 character string with a extension can be specified.
Files of type: This area is used to specify the type (extension) of the file to be loaded. (Refer to
"Table 5-21 Type of the Setting Files".)

(2) Function buttons

Open Loads the selected file. After loading the file, this dialog box is closed.
Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.
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Reset Debugger Dialog Box

This dialog box is used to initialize the SM+, CPU, and symbol information.

Figure 7-63 Reset Debugger Dialog Box
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- Opening

- Explanation of each area

Opening

Select [File] menu -> [Debugger Reset...].

Explanation of each area

(1) Reset subject selection area

This area is used to specify what is to be Initialized. Initializes the checked item.

Debugger Initializes the SM+. (Default)
Symbol Initializes the symbol information.
Target CPU Initializes the CPU.

(2) Function buttons

OK Initializes according to the setting.
Cancel Cancels the changes and closes this dialog box.
Help Displays this dialog box online help files.
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Exit Debugger Dialog Box

This dialog box is used to select whether the current debug environment is saved to a project file or not before
terminating the SM+. (Refer to "5.16.1 Debugging environment (project file)".)
It can be specified in the Debugger Option Dialog Box that the SM+ is terminated without this confirmation dialog

box being opened.

Remark: If an attempt is made to terminate the SM+ while the user program is being executed, the following

message is displayed " Wfb00: User program is running. Do you want to stop user program?".

Figure 7-64 Exit Debugger Dialog Box

9 Thiz will end your Debugeer sezsion.
\._‘_‘/ Do you want to save the zettings in the project file 7

Mo Cancel

- Opening

- Function buttons

Opening

- Select [File] menu -> [Exit].
- If forcible termination, such as to terminate the application, has been executed on the task list that terminates

Windows.

Function buttons

Yes Saves the current debug environment to a project file, closes all the windows, and
terminates the SM+.

If a project file name is not specified, the Project File Save Dialog Box is opened. If the
<Cancel> button is selected on the Project File Save Dialog Box, the environment is
neither saved to a project file nor is the SM+ terminated.

(If a project file is loaded or saved during debugger operation, this button has the
default focus. )

No Closes all the windows and terminates the SM+.

(If a project file is not loaded or saved during debugger operation, this button has the
default focus.)

Cancel Closes this dialog box without executing anything.
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About Dialog Box

This dialog box displays the version information of the SM+ (the year is displayed in 4 digits).

Remark:  The version information can be copied to the clipboard by selecting [Select All and Copy (&C)] from

the context menu in the dialog box.
The following version information is displayed:

- Product version of SM+

- Version of device file

- Version of GUI

- Version of debugger DLL

- Version of assembler DLL

- Version of simulator part

- Version of chip information file

- Version of Tcl/Tk

Figure 7-65 About Dialog Box
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- Opening

Opening

Select [Help] menu -> [About...].
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Console Window

This window is used to input commands that control the SM+.
Because the key bind is Emacs-like, the accelerator key is not acknowledged if the Console Window is active.
However, the F1 key displays the online help files of the Console Window.

While the Console Window is open, an error message window with only an <OK> button is displayed in the

Console Window.

Refer to "CHAPTER 8 COMMAND REFERENCE" for details on the command specifications.

Figure 7-66 Console Window

Main console display active
(nectools3iz2) 1 % address main
Ox3E85

(nectools3iz2) 2 % address main +1
Ox3E89

(nectools3z) 3 % |

- Opening

Opening

Select [Browse] menu -> [Console].
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Browse Dialog Box

This dialog box is used to select the file to be set in the Source Text Move Dialog Box.

Remark: If this dialog box is opened for the first time after the system has been started up, the directory first
specified by the source path is displayed. When the dialog box is opened the second and subse-
guent times, the previously displayed directory is recorded and displayed again. If the <Cancel>

button is clicked, however, the previously displayed directory is not recorded.

Figure 7-67 Browse Dialog Box
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- Opening
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Opening

Click the <Browse...> button in the target dialog box.

Explanation of each area

(1) Open file setting area

Look in: This area is used to specify the file name to be opened. A file name can be directly
_ input from the keyboard, or selected from the list.
File name: Up to 257 character string with a extension can be specified.
Files of type: This area is used to specify the type (extension) of the file to be opened. (Refer to
"Table 5-4 File Type Can Be Displayed".)
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(2) Function buttons

Open Sets the selected file. After setting the file, this dialog box is closed.
Cancel Closes this dialog box without executing anything.
Help Displays this dialog box online help files.
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[Signhal Data Editor] Window

This window is used to set input signal data of any timing to an input pin as a numeric value. (Refer to "6.1 Pin |/
O Function™.)

The following data can be displayed or edited in this window:

- Newly created signal data
- Previously created signal data files

- File of signal data previously obtained by performing simulation and saving the results as output signal data

Edited signal data can be input to the input pin during simulation by selecting [Edit] menu -> [Signal Input]. This
data can also be saved as a signal data file by selecting [Simulator] menu -> [Save/Save As...]. (Refer to "6.1.5

Signal data files (*.wvi, *.wv0)".) The saved file contents can be restored by selecting [Simulator] menu ->

[Open...].
Figure 7-68 [Signal Data Editor] Window
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- Explanation of each area

- Dedicated menu ([Signal Data Editor] Window)
- [Signal Data Editor] toolbar

- Context menu

- Operation

Opening

ﬁCIick this button, or select [Simulator] menu -> [Signal Data Editor].
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Explanation of each area

(1) Information bar

It can be specified whether this area is displayed or not, by selecting [View] menu -> [Information Bar].

T Displays the wait time unit.
< The wait time unit can be changed by selecting [Edit] menu -> [Time unit].

(2) Client area

[[Wark|[Wait |[Poo” PO1 RMDD [MHEl— Pin area
] 10z4| 2 Z 0
i 12z| 1 I 0 0
3 128| 1 1 0 0
4 ||F18| 122| 1 I 0 1280
B 1z 0 o T g Dataarea
B 12g| |1 0 1 4300
7 1zg| 0 0 1 4800
g 128| 1 1 1 5000
t N 1 0 5000
\ Wait area
Mark area
Line number area
Pin area Displays the pin names edited with the signal data editor. Pin is seleced by selecting
[Edit] menu -> [Select Pin...] to open the [Select Pin] Dialog Box. Data input to pins can
be enabled/disabled by selecting [Edit] menu -> [Pin Status].
Line number area Displays line number.
This area is used when performing editing in line units.
Mark area Displays loop information.
The loop information can be edited by selecting [Edit] menu -> [Mark]. The loop
information is displayed as follows.
r Loop start location (endless loop)
e Loop start location (with loop count)
t Loop end location
Wait area Displays as wait time the timing at which the data set in " Data area " is input to the
pins.
Wait time editing is done by directly writing values in this area.
The wait time unit can be changed by selecting [Edit] menu -> [Time unit].
Data area Displays the data input to the pins.
Data editing is performed by directly writing values in this area.
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Dedicated menu ([Signal Data Editor] Window)

(1) [Edit] menu

Undo Cannot be selected.
Redo Cannot be selected.
Cut Cuts the selected range and saves it to the clipboard.
Copy Copies the selected range and copies it to the clipboard.
Paste Pastes the contents of the clipboard to the selected location.
Delete Deletes the selected range.
Select All Selects all display data.
Find Cannot be selected.
Select Pin... Opens the [Select Pin] Dialog Box. The pin(s) for which input signal data is to be
created or edited is (are) selected in this dialog box.
Time unit Selects the wait time unit.
main clock Main clock
usec Microsecond
msec Millisecond
Pin Status Selects the input status of the selected pin.
Valid Enables data input to the pin. (Default)
InValid Disables data input to the pin.
Mark Sets a mark to the selected Mark area.
Loop Start Sets the loop start mark.
Loop End Sets the loop end mark.
Loop Dialog Opens the [Loop] Dialog Box. Sets the details of loop information.
Signal Input Inputs signal data to the simulator.
Start Starts signal input.
Stop Stops signal input.
Reset Returns the current signal input line to the beginning.

(2) [View] menu

Information Bar

Selects whether the information bar is displayed or not.

(3) [Option] menu

Customize...

Opens the [Customize] Dialog Box.
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[Signal Data Editor] toolbar

ﬂ Opens the [Select Pin] Dialog Box. The pin(s) for which input signal data is to be
created or edited is (are) selected in this dialog box.

ﬂ Starts signal input.

E Stops signal input.

ﬂ Returns the current signal input line to the beginning.

Context menu

Right-clicking in one of the areas in (2) Client area displays a context menu. The context menus are described

below by area.

(1) Pin area

Valid Enables data input to the pin. (Default)

InValid Disables data input to the pin.

Select Pin... Opens the [Select Pin] Dialog Box. The pin(s) for which input signal data is to be
created or edited is (are) selected in this dialog box.

(2) Line number

Cut Cuts the selected range and saves it to the clipboard.

Copy Copies the selected range and copies it to the clipboard.
Paste Pastes the contents of the clipboard to the selected location.
Delete Deletes the selected range.

(3) Mark area

Cut Cuts the selected cell and saves it to the clipboard.

Copy Copies the selected cell and copies it to the clipboard.

Paste Pastes the contents of the clipboard to the selected location.
Delete Deletes the selected cell.

Loop Start Sets the loop start mark.

Loop End Sets the loop end mark.

Loop Dialog Opens the [Loop] Dialog Box. Sets the details of loop information.
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(4) Wait area

Cut Cuts the data in the selected cell and saves it to the clipboard. The data in the
selected cell becomes 0.

Copy Copies the data in the selected cell and copies it to the clipboard.

Paste Pastes the contents of the clipboard to the selected location.

Delete Deletes the data in the selected cell. The data in the selected cell becomes 0.

(5) Data area

Cut Cuts the data in the selected cell and saves it to the clipboard. The data in the
selected cell becomes "Z" (Hi-Z).

Copy Copies the data in the selected cell and copies it to the clipboard.

Paste Pastes the contents of the clipboard to the selected location.

Delete Deletes the data in the selected cell. The data in the selected cell becomes "Z" (Hi-

2).

Start Signal Input

Starts signal input.

Stop Signal Input

Stops signal input.

Reset Signal Input

Returns the current signal input line to the beginning.

Operation

(1) Pin selection

(2) Data input

(3) Data copy and paste
(4) Single-line editing

(5) Signal input

(6) Operation at CPU reset

(1) Pin selection

To edit the signal data, it is first necessary to select the pin to be edited.

Open the [Select Pin] Dialog Box by selecting [Edit] menu -> [Select Pin...] and select the pin to be edited. Once

a pin is selected, its name is displayed in Pin area.

(2) Datainput

The data input methods for each area are described below.

Input up to 1,048,576 (= 1M) is possible.

Mark area

Data is input from the context menu.
To perform loop processing of input data, set the loop start and loop stop marks by

selecting [Loop Start] at the loop start position and [Loop End] at the loop stop position.
The loop count can be specified in the [Loop] Dialog Box displayed by selecting [Loop

Dialog...].
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Wait area Data is input by directly inputting numeric values in the relevant fields. Numeric values
(decimal code) from 0 to 4,294,967,295 can be specified. Numeric values that exceed
4,294,967,295 can be set by using one more line.

Data area Data is input by directly inputting numeric values in the relevant fields.
The input rules differ as follows according to the pin type.

Digital pins Only the following data can be input.
"0" (= LOW), "1" (= HIGH), "Z" (= Hi-Z), "z" (= Hi-Z).
Analog pins A value from 0 to 5000 (decimal) can be input.
Unit: mV

(3) Data copy and paste

The setting values in Mark area/Wait area/Data area can be copied and pasted. However, copied data can be

pasted only in the same area.

Copy When one or more (a range of) cells are selected, these cells can be copied by
selecting [Edit] menu -> [Copy] (or by pressing the button or inputting Ctrl-C).

Paste When one or more (a range of) cells are selected, these cells can be pasted by
selecting [Edit ] menu -> [Paste] (or by pressing the button or inputting Ctrl-C).
When multiple (a range of) cells are selected, the copied data is pasted to the cells
repeatedly.

(4) Single-line editing
Single lines can be edited by selecting Line number area.
The method is the same as that described in "(3) Data copy and paste".

Data pasted during line paste (insertion) is inserted immediately before the selected line.

(5) Signal input

The created signal data can be input to the input pins of the simulator while simulation is executed.

Moreover, the line whose signal is currently being input (current line) is highlighted in yellow during CPU breaks
(this can be changed in the [Customize] Dialog Box), in order to display signal input progress.

There are the following types of signal data input operations.

Signal input start Select [Edit] menu -> [Signal Input] -> [Start].
As a result, signal input starts from the current signal input line (highlighted line).

Signal input stop Select [Edit] menu -> [Signal Input] -> [Stop].
This stops signal input.

Signal reset Select [Edit] menu -> [Signal Input] -> [Reset].
This returns the current signal input line to the beginning. If signal reset was performed
during signal input, input continues from the beginning.

(6) Operation at CPU reset

When CPU reset occurs, the current signal input line returns to the beginning.
If a CPU reset occurs during signal input, input continues from the beginning (same operation as that described

in section Signal reset").
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[Loop] Dialog Box

This dialog box is used to perform detailed settings (loop start/stop, loop count) related to the loop information in

the [Signal Data Editor] Window. (Refer to "6.1 Pin 1/0 Function™.)

Figure 7-69 [Loop] Dialog Box
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" Endless loop
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* Loop count ___:_J
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(2) |: o] Cancel

- Opening

- Explanation of each area

Opening

Select [Edit] menu ->[Mark] -> [Loop Dialog...] in the [Signal Data Editor] Window, or double-click the Mark area

in the window.

Explanation of each area

(1) Loop information setting area

Start of Loop Select this checkbox to set the Start of Loop.
Endless loop Select this radio button to set the Endless Loop.
Loop count Select this radio button to set the Loop Count.
Sets the count value by spin button.
0:Skip loop
1 to 99:Perform loop the specified count.
End of Loop Select this checkbox to set the End of Loop.

(2) Function buttons

OK Validates the settings and closes this dialog box.

Cancel Cancels the settings and closes this dialog box.
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[Timing Chart] Window

This window is used to display the output signals and input signals for pins in the form of a timing chart. (Refer to
"6.1 Pin 1/0O Function™.)

This window allows time measurement in main clock units.

The browsed signal data can be saved as a signal data file by selecting [Simulator] menu -> [Save/Save As...].
Moreover, the saved file contents can be restored by selecting [Simulator] menu -> [Open...]. (Refer to "6.1.5

Signal data files (*.wvi, *.wvo0)".)

Figure 7-70 [Timing Chart] Window
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33/CTEDD

I/CREDD

35/CREDL

IB/CTEDL

37/ TIRO0/TOL -
|

@

- Opening

- Explanation of each area

Dedicated menu ([Timing Chart] Window)
- [Timing Chart] toolbar
- Context menu

- Operation

Opening

ECIick this button, or select [Simulator] menu -> [Timing Chart].

Explanation of each area

(1) Information bar

It can be specified whether this area is displayed or not, by selecting [View] menu -> [Information Bar].

Y JO0000 Clock/time count from simulation start until marker A location.
? TI04 0 Clock/time count from simulation start until marker B location.
W 0400 Clock/time count between markers A and B. (Displayed as absolute value.)
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[ Marcik

Displays the time information unit.
The time information unit can be changed by selecting [Edit] menu -> [Time unit].

(2) Client area

[Fin Wane A
BTEDA ML T U 5
B/RNDAOAINL L T Maker area
32/_MSCEADS ] [ [ l I 1 | |
s8/0TIo0 |
34/0RY . paa——
A6 /GRED] —~Waveform area
3B/CTHDL
$7/TIPOO/TO
Pin area
Pin area Displays the names of the pins for which timing chart display is performed. Pin
selection is performed by selecting [Edit] menu -> [Select Pin...] to open the
[Select Pin] Dialog Box.
Maker area Displays the 2 marker headers . These markers can be moved by dragging

them with the mouse over this area.

T Maker A

Maker B

Waveform area

Performs timing chart display for the data of the pins specified in Pin area. The
following color distinctions are used according to the signal.

green The HIGH and LOW signals of the pins

red at the center High-impedance signals

blue at the center | Unsampled signals

When the buffer is full, the data will be overwritten by the latest data starting from the oldest data because the

buffer storing the pin data is in a ring buffer format.

The upper limit of the buffer size is one of the following.

- The number of pin

change points is 4,096

- The number of clocks is 2,147,483,631

- Horizontal draw width is 134,217,711 pixels

Remark: The colors

in (2) Client area can be set and changed by selecting [Option] menu -> [Customize...].

Opens the [Customize] Dialog Box.
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Dedicated menu ([Timing Chart] Window)

(1) [Edit] menu

Clear

Deletes all the waveform data.

Find...

Opens the [Search Data] Dialog Box. Waveform data search is performed in this
dialog box.

Search backward

Searches for the change point of the selected pin in the backward direction (toward
the left).

Search forward

Searches for the change point of the selected pin in the forward direction (toward
the right).

Select Pin... Opens the [Select Pin] Dialog Box. The pin for which the waveform data is to be
displayed is selected in this dialog box.
Time unit Selects the time unit.
main clock Main clock
usec Microsecond
msec Millisecond

(2) [View] menu

Waveform

Switches on/off display of Maker area and Waveform area.

Information Bar

Switches on/off display of (1) Information bar.

Zoom

Selects the waveform data display magnification ratio from a cascade menu.
If a part of waveform data may be lost as a result of changing the display
magnification ratio, the following dialog box is displayed for confirmation.

Figure 7-71 Confirmation Dialog Box

1 E Some waveform data will be lost when you change magnification ratio, Do you change it?
Ld

Cancel ‘

<OK> The display magnification ratio is changed and this dialog box is closed.
<Cancel>This dialog box is closed without changing the display magnification ratio.
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x 1/32 Sets the magnification ratio to 1/32.
x 1/16 Sets the magnification ratio to 1/16.
x 1/8 Sets the magnification ratio to 1/8.
x 1/4 Sets the magnification ratio to 1/4.
x 1/2 Sets the magnification ratio to 1/2.
x1 Sets the magnification ratio to 1.
X2 Sets the magnification ratio to 2.
x4 Sets the magnification ratio to 4.
X8 Sets the magnification ratio to 8.

x 16 Sets the magnification ratio to 16.
X 32 Sets the magnification ratio to 32.

(3) [Option] menu

Customize... Opens the [Customize] Dialog Box.

[Timing Chart] toolbar

ﬂ Deletes all the waveform data.

ﬂ Searches for the change point of the selected pin in the backward direction (toward
the left).

E Searches for the change point of the selected pin in the forward direction (toward the
right).

ﬂ Opens the [Select Pin] Dialog Box. The pin for which the waveform data is to be
displayed is selected in this dialog box.

v 1 = Selects the waveform data display magnification ratio from the drop-down list.
If a part of waveform data may be lost as a result of changing the display
magnification ratio, "Figure 7-71 Confirmation Dialog Box" is displayed.

Context menu

Right-clicking in one of the areas in Maker area and Waveform area displays a context menu. The context

menus are described below by area.

Clear Deletes all the waveform data.

Find Opens the [Search Data] Dialog Box. Waveform data search is performed in this
dialog box.

Search backward Searches for the change point of the selected pin in the backward direction (toward
the left).
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Search forward Searches for the change point of the selected pin in the forward direction (toward
the right).
Select Pin... Opens the [Select Pin] Dialog Box. The pin for which the waveform data is to be

displayed is selected in this dialog box.

Waveform Switches on/off display of Maker area and Waveform area.

Move MakerA Moves marker A to the cursor location. The same action can be accomplished by
pressing the Shift key + left-clicking.

Move MakerB Moves market B to the cursor location. The same action can be accomplished by
pressing the Ctrl key + left-clicking.

Operation

(1) Pin selection

(2) Display of timing chart

(3) Clearing of timing chart

(4) Timing measurement for timing chart
(5) Data search function

(6) Operation at reset

(1) Pin selection

To display the timing chart, it is first necessary to select the pin to be displayed.

Open the [Select Pin] Dialog Box by selecting [Edit] menu -> [Select Pin...] and select the pin to be edited. Once

a pin is selected, its name is displayed in Pin area.

(2) Display of timing chart

The waveforms of the selected pins are displayed in timing chart form through execution of the user program.

Remark:  The simulation speed can be increased by hiding the timing chart.
To hide the timing chart, select [View] menu -> [Waveform] (deselect this item).
(When hide is selected, Maker area and Waveform area are dimmed and "Display OFF" is dis-

played at the center of these areas.

(3) Clearing of timing chart

Timing chart display is cleared through CPU reset or by selecting [Edit] menu -> [Clear].

(4) Timing measurement for timing chart
The timing between two points can be measured by marking 2 locations using prepared markers (A and B).
The time of each marker and the time between markers are displayed in (1) Information bar.
Each marker is placed by selecting [Move MarkerA] or [Move MarkerB] from the context menu.
As a result, marker A and marker B are placed at the position of the mouse cursor.
Moreover, the marker that is clicked last becomes the selected marker and can be subjected to key

manipulation. The selected key marker is used in "(5) Data search function”.
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Figure 7-72 Maker A, B

L 4

Selected Markers Unselected Markers

(5) Data search function

There are two data search functions for timing charts.

(a) Simple search
Simple search is a function used to search change points for one pin.
Select the name of the pin for which the search is to be performed in Pin area and then select [Edit] menu ->
[Search backward] or [Search forward].

As a result, the selected marker moves to the data position at which the change point was detected.

(b) Detailed search
In the case of detailed search, search using a combination of data of multiple pins can be executed.
The search data is set in the [Search Data] Dialog Box displayed by selecting [Edit] menu -> [Find...]. The

selected marker moves to the data position that was hit, similarly to simple search results.

(6) Operation at reset

If debugger or simulator reset occurs, the displayed waveforms of the timing chart are all cleared.
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[Select Pin] Dialog Box

This dialog box is used when selecting pins displayed in the [Signal Data Editor] Window and the [Timing Chart]
Window. (Refer to "6.1 Pin I/O Function".)

The pin information set in this dialog box can be saved as a pin information file (*.pin) by clicking the <Save>

button. Moreover, the saved file contents can be restored by clicking the <Load> button.

Figure 7-73 [Select Pin] Dialog Box

Select Pin @

Fin Name: fnaloe: Function Mame:
P10/ AHOD =l [po i‘
[P11/8NDT = r JPH Save
[P40,/5180./5 DA P40

Load

Clear

L] Cancel

I°
|

1) (2)

- Opening

- Explanation of each area

Opening

When the target window is the current window,

ﬂCIick this button or select [Edit] menu -> [Select Pin...].

Explanation of each area

(1) Connection pins setting area

Up to 256 pins can be selected by using the scrollbar located on the right side of the pin name setting area.

Pin Name: This area is used to specify the pin name to be connected.

The connection pins can be specified either via direct input or through selection
from the drop-down list.

Analog: Select this checkbox to use the specified pin as an analog pin .

Function Name: This area is used to set a function name for the pin name.

When a character string is input in this area, this character string is displayed as a
function name in the pin name part. If nothing is specified, the pin name is
displayed.

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.
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(2) Function buttons

OK Validates the settings and closes this dialog box.

The pin name (or display hame) is applied in the Pin field of the window from where this dialog
box was called up.

Save The display contents are saved to the pin information file (*.pin).
Load Loads the pin setting information of the specified file (*.pin).
Clear Deletes the settings.

Cancel Cancels the settings and closes this dialog box.
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[Search Data] Dialog Box

This dialog box is used to search the signal data displayed in the [Timing Chart] Window in detail. (Refer to "6.1
Pin 1/0 Function™.)

Caution:  Analog I/O signals cannot be searched.

Figure 7-74 [Search Data] Dialog Box

Search Data @

Pir Mame: Search Data Direction
1 [PD3/INTPO/ADTRG [ | = jﬂ :: f:rc::zd @)
P04/ VTP Bl = -
3 | =] B ](2)
4 | ﬂ | _Jj Cancel

(1)

- Opening

- Explanation of each area

Opening

When the [Timing Chart] Window is the current window,

ﬂlCIick this button or select [Edit] menu -> [Find...].

Explanation of each area

(1) Search pin setting area

When multiple search conditions have been specified, the signal data that meets all these search conditions is

searched.

Up to 48 search conditions can be specified by using the scrollbar located on the right side.

Pin Name: This area is used to specify the pin name to be searched.

The pins can be specified either via direct input or through selection from the drop-
down list.

Inputting noting makes an area off-limit to data search and input in the
coresponding " Search Data: " is disabled.
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Search Data:

Selects the data from drop-down list. The data is searched for the pin to be speci-

fied.

_________ Don'’t care

Rising Edge Searches the rising edge of signal data.

Falling Edge Searches the falling edge of signal data.

Rise/Fall Edge Searches the rising/falling edge of the signal data.
High Searches the signal data that is HIGH.

Low Searches the signal data that is LOW.

Hi Z Searches the signal data that is high impedance.

Direction

Selects the data search direction by selecting one of the exclusive radio buttons.
When the <Next> button is clicked, the search is performed in the direction
specified in this area.

Backward Searches the data backward (data older than the current
location).

Forward Searches the data forward (data newer than the current
location). (Default)

(2) Function buttons

Next Searches in the direction specified. When this button is clicked again following search
completion, the next data is searched.
Cancel Stops the data search and closes the dialog box.
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[Standard 1/0O] Window

This window is used when using the standard I/O function of the simulator. (Refer to "6.2 Standard 1/O

Function®.)
This window allows text display of standard output data and direct input of standard input data.

Display data can be saved as a text format file (*.log) by selecting [Simulator] menu -> [Save/Save As...]

Figure 7-75 [Standard 1/0] Window

[ Standard 101

his windew is Standard [/0 window.
his messaze is outputed by prirﬁf(:lP
The message string is flushed by "¥n

o, use ¥n’ at end of lire.

ou can ireut number or character by scanf ()
ike this

hat is start address? 0x3fffefpl

RROR: Wrong rumber. ¥
hat s start address? Dx3ff{=800

1)

- Opening

- Explanation of each area

Dedicated menu ([Standard 1/0] Window)
- Context menu

- Operation

Opening

ECIick this button or select [Simulator] menu -> [Standard 1/0].
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Explanation of each area

(1) Standard I/O display area

This area is used to display the standard output data from the simulator as text and directly input standard input

data to the simulator. The maximum number of lines that can be displayed is 500. This number can be changed in

the [Standard 1/O Buffer Size] Dialog Box that is opened when [Option] ->[Buffer Size...] is selected from the menu

bar.

Figure 7-76 [Standard 1/O Buffer Size] Dialog Box

Standard /O Buffer Size @

Max Line Count:

500 Line |

If the output data exceeds the maximum number of lines, it is overwritten starting from the oldest data. Data that

has been deleted through overwriting cannot be restored.

Dedicated menu ([Standard 1/0] Window)

(1) [Edit] menu

Copy Copies the string in selected range and copies it to the clipboard.

Paste Pastes the clipboard contents. (The data is pasted at the end of the display data in
(1) Standard 1/O display area, and these contents are treated as standard 1/0
data.)

Clear Deletes all the display data.

Select All Selects all display data.

(2) [Option] menu

Simulator Option...

Opens the [Simulator Option] Dialog Box.

Customize...

Opens the [Customize] Dialog Box.

Buffer Size...

Opens the [Standard 1/O Buffer Size] Dialog Box.

Context menu

Copy

Copies the string in selected range and copies it to the clipboard.

Paste

Pastes the clipboard contents. (The data is pasted at the end of the display data in
(1) Standard 1/0 display area, and these contents are treated as standard 1/0
data.)
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Clear Deletes all the display data.

Operation

(1) Standard output
(2) Standard input
(3) Display area clear

(4) Standard library usage method

(1) Standard output

Standard output data is displayed from the end of the display data of (1) Standard /O display area.

(2) Standard input
Standard input is manipulated by directly inputting data to (1) Standard 1/O display area.

The input data is displayed starting from the last data. Input through pasting is also possible.

(3) Display area clear

Clearing of (1) Standard I/O display area is done by selecting [Edit] menu -> [Clear].

(4) Standard library usage method

To use the standard library, it is necessary to set the start address (interface address) of the interface area in
relation to the standard library (in the external memory area). (Refer to "6.2.1 Standard 1/O and File /O Usage

Procedure".)
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[Simulator Option] Dialog Box

This dialog box is used to set the various simulator options.
The [Standard Library Interface] tab is used to set/change the various information items related to the standard

library interface used in the [Standard 1/0] Window. (Refer to "6.2 Standard 1/0O Function™.)

Figure 7-77 Simulator Option Dialog Box ([Standard Library Interface] Tab)

Simulator Option

Standard Library Interface l

Interface Address:

Oxz00000
1)

Ihput/Output Directary:

]D:\WORK'\sample

0]8 I Cancel Help

- Opening
- [Standard Library Interface] tab

- Function buttonsFunction buttons

Opening

Select [Option] menu -> [Simulator Option...]

[Standard Library Interface] tab

(1) Information setting area

Interface Address : This area is used to specify the start address (interface address) of the interface
area (in the external memory area) for interfacing with the standard library.

Input/Output Directory: This area is used to specify the folder to/from which a file for using the file I/O
library is input or output. Multiple folders cannot be specified.
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Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.
Help Displays this dialog box online help files.
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[Serial] Window

This window is used to communicate with the serial interface provided in the CPU. (Refer to "6.3 Serial 1/0

Function®.)

Since this window operates as the serial interface of the remote node of the CPU, transmission data from CPU

turns into reception data in this window, and transmission data from this window turns into reception data in the

CPU.

Two types of files can be handled in this window.

The transmission/reception data displayed in the top area in this window can be saved as a CSV-format text file

by selecting [Simulator] menu -> [Save/Save As...]. (Refer to "6.3.2 Serial log data file (*.10g)".)

Moreover, the transmissio data created in the lower part of this window can be saved as a CSV-format text file by

clicking the <Save> button. The contents can be restored by clicking the <Load> button. (Refer to "6.3.3 Serial

transmission data file (*.ser)".)

Remark:  Multiple instances of this window can be opened.

After opening this window, select the serial interface to be verified in (1) Serial selection area.

W[

()

©)

- Opening

- Explanation of each area

- Context menu

Opening

Figure 7-78 [Serial] Window
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Dedicated menu ([Serial] Window)

4

ﬂCIick this button, or select [Simulator] menu -> [Serial...].
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Explanation of each area

(1) Serial selection area

Select the serial interface to be used.

UARTOD =] ISe;ect the serial interface to be used from the list of provided serial interfaces (drop-down
ist).
Caution: Once selected, the serial interface cannot be changed.

g Displ he time information unit.
ﬁlm spgyst_et e_ (0] _ato unit . . . .
The time information unit can be changed by selecting [Edit] menu -> [Time unit].

(2) Log display area

Displays the transmission/reception data.

The display timing is when all the bits constituting the data have been received or sent.

Only data from which the start bit, stop bit, and parity bit have been deleted is displayed in this area.

The data display method can be changed by selecting [View] menu-> [Numeric Representation] -> [Binary/
Hexadecimal].

Log display is cleared upon debugger or simulator reset.

Time Displays the time from the completion of reception/transmission of the previous data until
completion of reception/transmission of the current data.
The time information unit is specified by selecting [Edit] menu -> [Time unit].

Send Data Displays the data sent by this window (data received by the CPU).
Receive Data Displays the data received by this window (data sent by the CPU).
Status Displays the status during data reception.

When an error occurs, one of the following marks is displayed. When everything is normal,
nothing is displayed.

P Parity error (mismatching parity bit)

F Framing error (stop bit not detected)

(3) Serial editor area
This area is where the transmission data is created.
This area can be shown or hidden by selecting [View] menu -> [Serial Editor].

The Function buttons are used for operations in this area.

No This is a number assigned sequentially from the beginning. It cannot be directly written.
The maximum number is 9999 lines.

Wait Specifies the time from the completion of transmission of the immediately previous data
until the start of transmission of next data.Valid during transmission using the <Auto send>
button.

The time information unit is the unit selected by selecting [Edit] menu -> [Time unit].

The wait value is input by placing the cursor in the Wait field to be edited and double-
clicking.

One wait value can be written per operation.
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Data This area is used to edit transmission data.

Data can be directy input by placing the cursor in the data field and double-clicking.
Data suffixed by "0x" is treated as hexadecimal data, and data suffixed by "Ob" is treated
as binary data. The default code is the hexadecimal code.

If a bit length different from that specified in the [Format (UART)] Dialog Box or [Format
(Csl)] Dialog Box is specified, data from the lower bit is valid.

One data can be written per operation.

(4) Function buttons

Format Opens the [Format (UART)] Dialog Box or [Format (CSI)] Dialog Box.

All Clear Clears all (3) Serial editor area.

Load The contents of the specified file (*.ser) are loaded and displayed in (3) Serial editor area.
Save The data setting contents are saved in CSV format to the specified file (*.ser).

Send Sends one of the data selected in (3) Serial editor area.

The next data becomes selected upon completion of transmission.
If no data is selected, the first data is sent.

Auto Send Makes the data selected in (3) Serial editor area the first data, and automatically transfers
from the data to the bottom of the area. The data transmission time interval is the time
specified for Wait.

Dedicated menu ([Serial] Window)

(1) [Edit] menu

Insert Inserts a new line immediately before the selected line.
Cut Cuts the selected range and saves it to the clipboard.
Copy Copies the selected range and copies it to the clipboard.
Paste Pastes the contents of the clipboard to the selected location.
Delete Deletes the selected range.
Time unit Selects the time unit.
main clock Main clock
usec Microsecond
msec Millisecond
Format... Opens the [Format (UART)] Dialog Box or [Format (CSI)] Dialog Box.
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(2) [View] menu

Serial Editor Selects whether (3) Serial editor area is displayed or not.

Numeric Representation Changes the display method of (2) Log display area display method.

Binary Displays binary numbers.

Hexadecimal Displays hexadecimal numbers.

(3) [Option] menu

Customize... Opens the [Customize] Dialog Box.

Context menu

Right-clicking in one of the areas in (3) Serial editor area displays a context menu. The context menus are

described below by area.

Insert Inserts a new line immediately before the selected line.

Cut Cuts the selected range and saves it to the clipboard.

Copy Copies the selected range and copies it to the clipboard.
Paste Pastes the contents of the clipboard to the selected location.
Delete Deletes the selected range.
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[Format (UART)] Dialog Box

This dialog box is used to set the serial format for the asynchronous serial interface (UART). (Refer to "6.3 Serial

1/0 Function™.)

@)

Figure 7-79 [Format (UART)] Dialog Box

Format (UART}

Baudrate

2600 s

Tranzfer Direction

" MSE first

Data bit leneth
Stop bit leneth

Parity

o LSE first

7 -
1 -
0dd Parity -

K

Cancel

- Opening

- Explanation of each area

Opening

(2)

When the UART serial interface is selected in the [Serial] Window, select [Edit] menu -> [Format...], or click the

<Format> button in that window.
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Explanation of each area

(1) Serial format setting area

Baudrate

Directly input the serial baud rate value as an integer. (Unit: bps)

Transfer Direction

Selects the transfer direction.

MSB first Sets MSB first as the transfer direction.

LSB first Sets LSB first as the transfer direction. (Default)

Data bit length

Select the bit length of the transmission data from the drop-down list, or specify it
through direct input.
The default is 7, and a value of up to 32 can be specified.

Stop bit length

Select the stop bit length from the drop-down list. (Default:1)

Parity

Select the parity information (none parity (default) /odd parity/even parity/O parity).

Repeat

Select this item to repeat data transfer when the <Auto Send> button in the [Serial]
Window has been clicked.

Checked Following transmission of the last data during automatic
transmission, returns to the beginning of the data and
performs automatic transmission.

Not checked Following transmission of the last data during automatic
transmission, stops transmission.

Remark: For the selectable range, refer to the user's manual of the device that is used.

(2) Function buttons

OK

Validates the settings and closes this dialog box.

Cancel

Cancels the settings and closes this dialog box.
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[Format (CSI)] Dialog Box

This dialog box is used to specify the serial format for the 3-wire serial interface (CSl). (Refer to "6.3 Serial 1/0

Function®.)
Figure 7-80 [Format (CSI)] Dialog Box
Format (GSD @
+ Master " Slave
Transfer Clock 625 KHz
Transfer Direction
* MSE first " LSB first
(1) Data bit leneth o vi

Data Phase

t* Mormal " Precede

Clock Phaze

fe Maormal " Reversze
o @
Gahcel

- Opening

- Explanation of each area

- Transmission/reception when 3-wire serial interface (CSl) is selected

Opening

When the CSI serial interface is selected in the [Serial] Window, select [Edit] menu -> [Format...], or click the

<Format> button in that window.
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Explanation of each area

(1) Serial format setting area

Master, Slave

Selects the transfer mode.

Master Operates this window as a master.
Setting of "Transfer Clock" is required for generating the clock
during communication.

Slave Operates this window as a slave. (Default)
Communication is performed using the clock of the serial
interface provided in the CPU.

Transfer Clock

Directly input the transfer clock value (unit: kHz).
Values with decimals can also be set. This item must be set when master is
selected.

Transfer Direction

Selects the transfer direction.

MSB first Sets MSB first as the transfer direction. (Default)

LSB first Sets LSB first as the transfer direction.

Data bit length

Select the bit length of the transmission data from the drop-down list, or specify it
through direct input.
The default is 8, and a value of up to 32 can be specified.

Data Phase Select the transmission/reception timing to set the data phase. The data clock
phase is set in combination with "Clock Phase" as shown in "Table 7-19 Data Clock

Phase Settings".

Normal Transmits/receives data at the normal 3-wire serial
transmission/reception timing. (Default)

Precede Transmits/receives data at a timing half a clock of the
operation clock earlier than the normal 3-wire serial
transmission/reception timing.

Clock Phase Select the transmission/reception clock waveform to set the clock phase. The data
clock phase is set in combination with "Data Phase" as shown in "Table 7-19 Data

Clock Phase Settings".

Normal Operates on the normal 3-wire serial clock.(Transfer starts at
the falling edge of the clock.) (Default)

Reverse Operates on the reverse clock of the normal 3-wire serial
clock. (Transfer starts at the rising edge of the clock.)

Repeat Select this item to repeat data transfer when the <Auto Send> button in the [Serial]

Window has been clicked.

Checked
Following transmission of the last data during automatic
transmission, returns to the beginning of the data and
performs automatic transmission.

Not checked Following transmission of the last data during automatic
transmission, stops transmission.

Remark: For the selectable range, refer to the user's manual of the device that is used.
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Table 7-19 Data Clock Phase Settings

Data Clock
Phase Phase Data Clock Phase
Setting Setting
Normal Normal
se« L L] UL LWL L
so <7 X D6 X D5 X D4 X D3 X D2 X D1 X DO
Sl input Timing | | | I I ‘ ‘ ‘
Precede Normal
SCK e EREREEEREREE
so 07X D6 X D5 X D4 X b3 X D2 X D1 X DO
Sl input Timing | | ’ ’ ‘ ‘ ‘ ‘
Normal Reverse
se [ L)L LWL LU L
so < D7X D6 X D5 X D4 X 3 X D2 X DL X DO
Sl input Timing ’ ’ ‘ ‘ ‘ ‘ | |
Precede Reverse

o OO XX 0o X 5B

Sl input Timing | ’ ’ ‘ ‘ ‘ ‘ ‘

(2) Function buttons

OK

Validates the settings and closes this dialog box.

Cancel

Cancels the settings and closes this dialog box.
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Transmission/reception when 3-wire serial interface (CSl) is selected

The [Serial] Window when CSI is selected always operates in the transmission/reception mode regardless of

whether "Master" or "Slave" is selected in the Format (CSlI) dialog box.

When "Master" is
selected

Data is transmitted or received immediately after clicking the <Send> button or the
<Auto Send> button in (3) Serial editor area.

When "Slave" is selected

Data becomes ready to be transmitted or received after clicking the <Send> button
or the <Auto Send> button in (3) Serial editor area.

Data starts to be transmitted or received when the CSI clock signal is received in
the data transmission/reception ready status. This ready status is released when
data transmission or reception is completed. (Even if the CSI clock is received,
data is not transmitted or received in other than the data transmission/reception
ready status.)

Accordingly, when only wanting to reception data in the [Serial] Window when "Slave" is selected, execute as

follows (Reception setting when CSI serial slave is selecte).

1) Check [Repeat] in the [Format (CSI)] Dialog Box.

* Mazter ™~ Slave
Transfer Clock |625 LHe

Transter Direction

* MSB first " LSE first
Data bit leneth m
Data Phase
& Mormal (" Precede
Clock Phaze

& Mormal " Reverse
Gancel

2) Setthe Wait time to 0 as a dummy setting in the [Serial] Window.

3) Click the <Auto Send> button.
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[I/O Panel] Window

This window is used to configure a dummy target system. This window is used to display and manipulate con-
nected parts. (Refer to "6.4 Panel Function™.)

A dummy target system can be constructed by making connected part settings in the [I/O Panel] Window. The
connected parts for which settings have been performed are displayed in this window, and they serve as signal
interface points during simulation.

Moreover, these parts can be moved to any location within the window.

Information about parts that are placed in the window can be saved to a file (*.pnl) by selecting [Simulator] menu

-> [Save/Save As...]. Moreover, the saved file contents can be restored by selecting [Simulator] menu -> [Open...].

Figure 7-81 [I/O Panel] Window

3) 4) [I/O Panel] Window
/] e

% SM+ frr W¥B5Y : panslprj

File Bun  Event Browse Jump/ Simulator  Window  Help
B B Qla(sB =8 FE (e

Jﬁmm |>y.;-!a|m|

MA'""LI::I]"UI
| & |

oeninj -
LT ¢ Bzo )|
s e NLOOHOIA 2L

rur panell_pnl

?]

- Opening
- Related Menu bar / Toolbar
- Context menu

- Operation

Opening

EIClick this button, or select [Simulator] menu -> [I/O Panel...].
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Related Menu bar / Toolbar

The menu items and buttons on the toolbar, which are used to perform operations related to the [I/O Panel]
window, are described below.

In the [Parts] and [Figure] menus, similar operations can be performed using the buttons on the toolbar.

(1) [Edit] menu
(2) [View] menu
(3) [Parts] menu / Toolbar (Parts)

(4) [Figure] menu / Toolbar (Figure)

(1) [Edit] menu
Select this menu to perform basic editing actions on figure objects created using the [Figure] menu / Toolbar

(Figure), as well as part objects created using the [Parts] menu / Toolbar (Parts).

Undo Undoes the immediately preceding operation,such as object move.
Undo can restore up to 5 previous changes.

Redo Restores the status undone by the [Undo] command.
Cut Cuts the selected range and saves it to the clipboard.
Copy Copies the selected range and saves it to the clipboard.
Paste Pastes the contents of the clipboard.

Delete Deletes the selected range.

Select All Selects all the objects in the window.

Group Groups the selected objects.

UnGroup Ungroups the selected objects.

Bring to Front

Brings the selected object to the front.

Send to Back

Sends the selected object to the back.

Bring Forward

Brings the selected object one panel forward.

Send Backward

Sends the selected object one panel backward.

(2) [View] menu

Select this menu to switch the toolbar/status bar display status in the I/O Panel window, or to show/hide various

types of information in the I/O Panel window.

ToolBar Switches on and off the display of two toolbars (Figure/Object).

StatusBar Switches on and off display of the status bar.

Parts List... Opens the [Parts List] Dialog Box. A list of all the figure/part objects is displayed in
the I/O Panel window.

Grid Shows/hides the window grid.
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Properties

Opens the property dialog box of the selected figure/part object. (Refer to "Table
6-7 Connected Parts".)

(3) [Parts] menu / Toolbar (Parts)

This menu is used to select the provided connected parts by SM+ when newly creating or placing parts in the

window.

When a cascade menu is selected, the cursor changes into a cross (+) and it becomes possible to create and

place new parts. To create a new part, click anywhere in the window in this state and the corresponding part will be

created. Then double-click the part and set the pin connection and style in the open properties dialog boxes.

(Refer to "Table 6-7 Connected Parts".)

Button Changes the cursor shape into a cross (+), enabling the creation of button.
ﬂ The same action can be accomplished by clicking this button in the toolbar.
Key Matrix Changes the cursor shape into a cross (+), enabling the creation of key matrix.
ﬂ The same action can be accomplished by clicking this button in the toolbar.
Level Gauge Changes the cursor shape into a cross (+), enabling the creation of Level gauge.
J The same action can be accomplished by clicking this button in the toolbar.
LED

Changes the cursor shape into a cross (+), enabling the creation of LED.

ﬂ The same action can be accomplished by clicking this button in the toolbar.

7-Segment LED

Changes the cursor shape into a cross (+), enabling the creation of 7-segment LED.

y The same action can be accomplished by clicking this button in the toolbar.

14-Segment LED

Changes the cursor shape into a cross (+), enabling the creation of 14-segment LED.

g The same action can be accomplished by clicking this button in the toolbar.

Matrix LED Changes the cursor shape into a cross (+), enabling the creation of matrix LED.
A The same action can be accomplished by clicking this button in the toolbar.
Buzzer Changes the cursor shape into a cross (+), enabling the creation of buzzer.

ﬂ The same action can be accomplished by clicking this button in the toolbar.

Pull up / Pull down...

Opens the [Pull up/Pull down] Dialog Box.

*
ﬂ The same action can be accomplished by clicking this button in the toolbar.

(4) [Figure] menu / Toolbar (Figure)

Select this menu to create and edit objects such as figures, bitmaps, and characters in the 1/0 Panel window.

Select

Changes the cursor shape into an arrow, enabling the selection of objects.

M The same action can be accomplished by clicking this button in the toolbar.

Simulation Mode

Changes the cursor shape into a hand, enabling simulation of input to connected
parts.

@ The same action can be accomplished by clicking this button in the toolbar.
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Line Changes the cursor shape into a cross (+), enabling the drawing of lines.
M The same action can be accomplished by clicking this button in the toolbar.
Rectangle Changes the cursor shape into a cross (+), enabling the drawing of rectangles.

g The same action can be accomplished by clicking this button in the toolbar.

Rounded Rectangle

Changes the cursor shape into a cross (+), enabling the drawing of rectangles with
rounded corners.

g The same action can be accomplished by clicking this button in the toolbar.

Ellipse Changes the cursor shape into a cross (+), enabling the drawing of ellipses.
g The same action can be accomplished by clicking this button in the toolbar.
Polygon Changes the cursor shape into a cross (+), enabling the drawing of polygons.
M The same action can be accomplished by clicking this button in the toolbar.
Fan-shaped Changes the cursor shape into a cross (+), enabling the drawing of fan shapes.
g The same action can be accomplished by clicking this button in the toolbar.
Text Changes the cursor shape into a cross (+), enabling the drawing of text.

ﬁ The same action can be accomplished by clicking this button in the toolbar.

Paste Bitmap...

This dialog box is used to paste the selected bitmap file in the 1/0O Panel window.

Color of Line...

Opens the [Edit Colors] Dialog Box.
The color of the lines of the selected object can be changed to the selected color in

this dialog box.
Figure 7-82 [Edit Colors] Dialog Box

Edit Colors HE

Basic colos:

3
.
q

ENEAT
17 HEERAR
117 HEERT]
11 TTHEREN
117 AEERET
17 [(NERET

=]
"

775 EEEEE
97 HERET

ER

Define Custam Coloe

K Cancel

o

Fr

E

&

== The same action can be accomplished by clicking this button in the toolbar.

Color of Fill...

Opens the [Edit Colors] Dialog Box.

The color used for the selected object can be changed to the selected color in this
dialog box.

@ The same action can be accomplished by clicking this button in the toolbar.
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Font... Opens the [Font] Dialog Box.
The font of the selected object can be changed to the selected font in this dialog box.
Figure 7-83 [Font] Dialog Box
: Fant style: ize!
BEold
Eold Itaic
T Webdings :I
' Wingdings =
~Effegls ———————————— ~Sample—————————————
I~ Sirkeout
- Fron [ | AeBbYyZz ‘
Color: 3
[ =3 -1 Scipt
| I'\A-"cslc(n ll
Thizis a TrueType fort, This zame font will be used on both
your scieen and your prnker.
Style of Line Selects the line style from a cascade menu. The lines of the selected object are
changed.
ﬂ The same action can be accomplished by clicking this button in the toolbar.
16pt Sets the line thickness to 16 pt.
12pt Sets the line thickness to 12 pt.
8pt Sets the line thickness to 8 pt.
4pt Sets the line thickness to 4 pt.
2pt Sets the line thickness to 2 pt.
1pt Sets the line thickness to 1 pt.
No line Does not draw lines.

Dotted Line Style

Selects the dotted line style from a cascade menu. The lines of the selected object

are changed.

=%| The same action can be accomplished by clicking this button in the toolbar.

Solid Line Draw solid lines.
Dash Line Draw dashed lines.
Dotted Line Draw dotted lines.

DashDot Line

Draw DashDot lines.

DashDotDot Line

Draw DashDotDot lines.
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Context menu

This menu is displayed by right-clicking in the I/O Panel window in the edit mode (when [Figure] menu -> [Select]

is selected).
Copy Copies the selected objects.
Paste Pastes the contents of the clipboard.
Delete Deletes the selected objects.
Group Selects from a cascade menu.
Group Groups the selected objects.
UnGroup Ungroups the selected objects.
Order Selects from a cascade menu.
Bring to Front Brings the selected object to the front.
Send to Back Sends the selected object to the back.
Bring Forward Brings the selected object one panel forward.
Send Backward Sends the selected object one panel backward.
Properties Opens the property dialog box of the selected figure/part object. (Refer to "Table
6-7 Connected Parts".)
Operation

(1) Drawing figure objects

(2) Changing the figure object style

(3) Inputting text

(4) Pasting a bitmap

(5) Creating a new part object

(6) Edit mode

(7) Selecting objects

(8) Moving objects

(9) Changing object size

(10) Cut/Copy/Paste/Delete/Group/UnGroup an object
(11) Changing object sequence (Bring to Front/Send to Back/Bring Forward/Send Backward)
(12) List display of connected parts/figure objects

(13) Grid display

(14) Object properties display

(15) Inputting connected parts
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(1) Drawing figure objects

Drawing a line

1) Select [Figure] menu -> [Line] or click the corresponding button on the toolbar.
-> The mouse cursor changes to a cross (+) shape and line drawing becomes possible.
2) Drag the cursor from the line start position to the end position.
-> The line start position and the line end position are connected by a straight line. (The line thickness and

shape are the default settings.)

Drawing a rectangle/rounded rectangle/fan shape

1) Select [Figure] menu -> [Rectangle/Rounded Rectangle/Ellipse/Fan-shaped] or click the corresponding but-
ton on the toolbar.
-> The mouse cursor changes to a cross (+) shape and each drawings becomes possible.

2) Drag the mouse cursor from the top left corner to the bottom right corner of the drawing area (rectangular
area).
-> The corresponding figure is displayed in the drawing area, with the mouse position forming the lower
right corner.

3) Drop the figure to fix its size.
-> Rectangles are drawn in the same size as the rectangular area, and other figure shapes are drawn in a

size that fits in the rectangular area. (The line thickness and shape are the default settings.)

Drawing a polygon

1) Select [Figure] menu -> [Polygon] or click the corresponding button on the toolbar.

-> The mouse cursor changes to a cross (+) shape and polygon drawing becomes possible.
2) Click at each position marking an apex of the polygon.

-> The apexes are linked by a straight line in the order in which they were clicked.

3) Drawing of the polygon is completed by double-clicking.

-> The line thickness and shape are the default settings.

(2) Changing the figure object style

Changing the figure object style can be accomplished with any one of the following methods.

- Select the corresponding figure, and then on the [Style] tab in the dialog box opened by right-clicking, change
the style.
- Select [Figure] menu -> [Color of Line /Color of Fill /Style of Line/Dotted Line Style] (or click the corresponding

button on the toolbar), and change the style.
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(3) Inputting text

1) Select [Figure] menu -> [Text] or click the corresponding button on the toolbar.
-> The mouse cursor changes to a cross (+) shape.

2) Drag the mouse cursor from the top left corner of the character drawing area (rectangular area) to the lower
right corner.

-> This rectangular area serves as the character drawing area.

3) Click in the character drawing area.

-> The cursor is displayed and character input becomes possible.
(4) Pasting a bitmap

1) Select the [Figure] menu -> [Paste Bitmap].

2) Select the bitmap file (*.bmp) to be pasted.

-> The corresponding bitmap file is pasted in the default position in the 1/0 Panel window.
(5) Creating a new part object

1) Select the part to be created from [Parts] menu or the toolbar.
-> The mouse cursor changes to a cross (+) shape.

2) Click any location.
-> The corresponding part is created and placed with the clicked location as the top left corner (default

size).

(6) Edit mode
Editing in the I/O Panel window is performed in the edit mode.

The mode can be change to the edit mode using the following methods.

- Select [Figure] menu -> [Select].
- Click the corresponding button on the toolbar.
- When [Figure] menu -> [Simulation mode] is not selected, click any location in the 1/0O Panel window.

- Select [Edit] menu -> [Select All].

(7) Selecting objects
The selected types and methods are indicated below.

The selected object or objects are displayed surrounded by a tracker indicating their selected status.

- Single selection -> Click the object to be selected.

Multiple selections -> Click the objects to be selected while pressing the Shift key.
- Range selection -> Drag from the top left corner of the area including the object to be selected, and drop at the
lower right corner.

Select all -> Select [Edit] menu-> [Select All].
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(8) Moving objects

1) Select the object to be moved (multiple selections possible).

-> A tracker indicating the selected status is displayed around the corresponding object.
2) Drag the object and drop it at the move destination.

-> The corresponding object is moved.
(9) Changing object size

1) Select the object whose size is to be changed.
-> A tracker indicating the selected status is displayed around the corresponding object.

2) Click the tracker.
-> The mouse cursor changes to an arrow shape (->) indicating the direction in which the size can be
changed.

3) Drag.

-> The size of the object changes.

(10) Cut/Copy/Paste/Delete/Group/UnGroup an object

After selecting the desired object, select the corresponding item from (1) [Edit] menu.

(11) Changing object sequence (Bring to Front/Send to Back/Bring Forward/Send Backward)

After selecting the target object, select the corresponding item from (1) [Edit] menu.

(12) List display of connected parts/figure objects
Objects created in the I/O Panel window can be displayed as a list by selecting [View] menu -> [Parts List], in

addition to display in the I/O Panel window.

(13) Grid display
A grid is displayed in the I/O Panel window by selecting [View] menu -> [Grid].

(14) Object properties display

The properties dialog box for the corresponding object can be opened using one of the following methods.

- Double-click the corresponding object.
- Right-click the corresponding object and select [Properties...].

- Select the corresponding object and then select [View] menu -> [Properties...].

(15) Inputting connected parts

By selecting [Figure] menu -> [Simulation Mode], the mouse cursor changes to a hand shape and input to
connected parts becomes possible.

For input details, refer to the properties dialog box of each connected part. (Refer to "Table 6-7 Connected

Parts".)
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[Parts Button Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of buttons, which are one of the

connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function®.)
Input to the simulator can be done from pin-connected buttons.

There are two types of button display styles, figure and bitmap. These styles can be changed on the [Style] tab
(standard).

Figure 7-84 [Parts Button Properties]Dialog Box ([Button Connection] Tab)

Parts Button Properties |§|

Buttan Connection lSter ]

B Label : |
Pin Mame : P04/ TNTF1
(1) Active Level : O LOw + HIGH
Tupe : * Push (" Toeele ¢ Group
Giroup Mame : |
Hold Time: 0B ...

’TI Catcel I J Help I

Figure 7-85 [Parts Button Properties]Dialog Box ([Style] tab (Standard))

Parts Button Properties &l

Button Gonnection  Style ]

Presiew
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- Opening

- [Button Connection] tab

[Style] tab (standard)

Function buttons

- Display examples and operation

Opening

Double-click the corresponding connected parts (Button) in the [I/O Panel] Window, or select the corresponding

parts (Button) and select [View] menu -> [Properties...].

[Button Connection] tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is displayed
on the button. Moreover, it is also displayed in the [Parts List] Dialog Box as the
label.

Pin Name: This area is used to specify the pin name to be connected. The connection pins

can be specified either via direct input or through selection from the drop-down list.

Active Level: The active state is selected with a radio button, as follows.
LOW Sets the active level to LOW.
HIGH Sets the active level to HIGH. (Default)
Type: Button types are selected using radio buttons, as follows.
Push Makes the button a Push button. (Default) The " Hold Time:
" item must be specified.
Toggle Makes the button a Toggle button.
Group Makes the button a Group button. The " Group Name: " item

must be specified.

Group Name: This area is used to input the button's group name. Input to this area is possible
only when "Group" has been selected in " Type: ".

Hold Time: Specify the time (hold time) for which the input value is to be held (default:
0.5msec). The settable range is from 0.001 to 999 (msec).
Input to this area is possible only when "Push" has been selected in " Type : ".

Remark:  For the pin names that can be specified, refer to the user's manual of the device that is used.
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[Style] tab (standard)

This [Style] tab (standard) is used in common as the [Style] tab for the [Parts Button Properties] Dialog Box, the
[Parts Key Properties] Dialog Box, the [Parts Led Properties] Dialog Box, the [Parts Matrix Led Properties] Dialog

Box, and the [Parts Buzzer Properties] Dialog Box.

(1) Setting area upon figure selection

The Color Selection Palette is displayed by clicking the pull-down button.

The following items can be set.

Figure: Check this radio button to select figure as the display style for parts.
Shape: Select the figure shape. Two shapes can be selected: rectangle and ellipse.
Shadow Cannot be selected.
Line Specifies and changes settings related to figure line, as follows.
Thickness: Specifies the line thickness.
Specification is made either using a spin button or through
direct input.

A value from 1 to 100 can be specified.

Active: Specifies the color of the line during active display.

Inactive: Specifies the color of the line during inactive display.
Fill up Specifies and changes settings related to figure filling, as follows.

Active: Specifies the fill color during active display.

Inactive: Specifies the fill color during inactive display.

(2) Setting area upon bitmap selection

Bitmap Check this radio button to select bitmap as the display style for parts.

Bitmap selection list The selectable bitmaps are displayed.

<Add> button Open the [Entry Bitmap] Dialog Box by clicking <Add> button and add a bitmap to
<Delete> button Bitmap selection list. The bitmap file is specified either through file selection using

the <...> button (Browse button), or through direct input.Select the bitmap to be
deleted, and then click <Delete> button to delete the bitmap from the list.

Figure 7-86 [Entry Bitmap] Dialog Box

Active Bitmap :

|\\.-'2 O00%binycormrmonybitrapibuzzer_onbrmp L.

Ihactive Bitmap :
|\\.|'2.DD\bin\common\bitmap\buzzer_of'f.bmt

ok | Cancel| |

332 User's Manual U17662EJ1VOUM




CHAPTER 7 WINDOW REFERENCE

(3) Preview area

Preview Displays the selected part style in preview form.
The status style is previewed both when the part is active and when it is inactive.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.

Display examples and operation

By clicking the displayed button, data can be input to the pin connected to the button.

The input format differs depending on the button type (push, toggle, group).

Figure 7-87 Parts Display Example (Button)

Button 1 I |Elutt|:|n2 |

Push button Cicking this button causes the active value to be loaded to the connected pin.
The active value is held during the hold time, after which it changes to the original
value.

Toggle button Clicking this button loads the active value to the connected pin.
The active value is held during the hold time, after which it changes to the original
value.

Group button Clicking this button loads the active value to the connected pin.
The value of the Group button having the same group name returns to the original
value.
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[Parts Key Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of a key matrix, which is one of
the connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function".)

Input to the simulator can be done from pin-connected keys.

A key matrix consisting of input pins and output pins of up to 16 x 16 can be set.

Either figure or bitmap can be selected as the key matrix display style. These styles can be changed on the
[Style] tab (standard).

Caution:  When connecting a key matrix to pins, also perform the Pull up/Pull down settings for the connec-
tion pins. When a key is pressed, the output value of the output pin connected to that key is input
to the input pin connected to that key. The value when the key is not pressed is the value speci-
fied in the [Pull up/Pull down] Dialog Box. (If the pull up/pull down settings are not performed, the

value when the key is not pressed is treated as 0 in the simulator.)

Figure 7-88 [Parts Key Properties] Dialog Box ([Key Matrix Connection] Tab)

Parts key Properties
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- Opening

[Key Matrix Connection] tab
- Function buttons

- Display examples and operation

334 User's Manual U17662EJ1VOUM



CHAPTER 7 WINDOW REFERENCE

Opening

Double-click the corresponding connected parts (Key Matrix) in the [I/O Panel] Window, or click the correspond-

ing parts (Key Matrix) and select [View] menu -> [Properties...].

[Key Matrix Connection] tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is also
displayed in the [Parts List] Dialog Box as the label.

Pin Name: This area is used to specify the pin name to be connected (input pins and output
pins). The connection pins can be specified either via direct input or through
selection from the drop-down list.

This area can be used to set 16 x 16 pins using the scrollbar.

InO - In15 Specify output pins.

Out0 - Outl5 Specify input pins.

NOO - This area is where the text strings displayed on the keys of the
key matrix are specified. Text strings of any length can be
specified.

The default description string (N number) is not displayed on
the keys.
Hold Time: Specify the time (hold time) for which the input value is to be held (default:

0.5msec). The settable range is from 0.001 to 999 (msec).

Moreover, when multiple keys for input to the same input pin are pressed during the
hold time, only the key that was clicked last is valid.

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.
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Display examples and operation

(1) Inputting multiple keys simultaneously

(2) Locking the key input value

(1) Inputting multiple keys simultaneously

To enter two keys, simultaneously press the key to be input and right-click the mouse to enter the wait status.
Then, click the other key. This releases the wait status and enables simultaneous input of both keys. Multiple keys
can be simultaneously input by setting the wait status for multiple keys, but if input is to be performed to the same

input pin, the key that was input last is valid.

(2) Locking the key input value

To enter two keys, simultaneously press the key to be input and right-click the mouse to enter the wait status.
Then, click the other key. This releases the wait status and enables simultaneous input of both keys. Multiple keys
can be simultaneously input by setting the wait status for multiple keys, but if input is to be performed to the same

input pin, the key that was input last is valid.

Figure 7-89 Parts Display Example (Key Matrix)
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[Parts Level Gauge Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of level gauge, which are one of
the connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function".)

Input to the simulator can be done from pin-connected level gauge.

However, the connection pin must be an analog input pin.

There are two types of level gauge display styles, slide and dial. These styles can be changed on the [Style] tab.

Figure 7-90 [Parts Level Gauge Properties] Dialog Box ([Level Gauge Connection] Tab)

Parts Level Gauee Properties

Level Gauge Connection ]Sty|e ]

Label |

@ Pin Name : |[P70/ANID =]

Mascimum input : 5000 o

’T] Cancel J J Help I

Figure 7-91 [Parts Level Gauge Properties] Dialog Box ([Style] Tab)

Parts Level Gauege Properties

Level Gauge Connection  Style l

_ " Slide Presiew

Form: fertica .

GColor , (2)

1
@ ST

[ 3
= 2
(0] 4 | Cancel| ‘ I Help

- Opening
- [Level Gauge Connection] tab

- [Style] tab (Level Gauge Properties-dedicated)

Function buttons
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- Display examples and operation

Opening

Double-click the corresponding connected parts (Level Gauge) in the [I/O Panel] Window, or click the corre-

sponding parts (Level Gauge) and select [View] menu -> [Properties...].

[Level Gauge Connection] tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is also
displayed in the [Parts List] Dialog Box as the label.

Pin Name: This area is used to specify the pin name to be connected. The connection pins
can be specified either via direct input or through selection from the drop-down list.

Maximum input: This area is used to set the maximum level gauge input value (default: 5000mV).
The settable range is from 0 to 65535 .

The operation range of the level gauge displayed in the [I/O Panel] Window is
determined by this specified value.

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

[Style] tab (Level Gauge Properties-dedicated)

(1) Style information setting area

Slide To select the slide-type level gauge, check this radio button.
Form: Select the slide direction (vertical or horizontal) from the drop-
down list.
Color: This area is used to specify or change the slide color.
Color Selection Palette is displayed by clicking the pull-down
button.
Dial To select the dial-type level gauge, check this radio button.
Color of Mark: This area is used to specify or change the color of the mark

indicating the operating point.
Color Selection Palette is displayed by clicking the pull-down
button.

Bitmap selection Displays the dial-type level gauge bitmaps that can currently

list be selected.
<Add> button These buttons are used to make additions/deletions to/from
<Delete> button the bitmap selection list.

338 User's Manual U17662EJ1VOUM



CHAPTER 7 WINDOW REFERENCE

(2) Preview area

Preview Displays the selected part style in preview form.
The status style is previewed both when the part is active and when it is inactive.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.

Display examples and operation

Analog input from the level gauge is performed through manipulation of the displayed slider or dial.
The value specified in "Maximum input:" is the maximum value that can be input.

Input is enabled by selecting [Figure] menu -> [Simulation Mode].

Figure 7-92 Parts Display Example (Level Gauge)

iy

1738mv

Dial-type level gauge The displayed analog value changes as the operating point (red circle) on the dial
is moved by dragging it with the mouse. When this analog value has become the
value that is to be input, release the operating point. As a result, the displayed
analog value is input. The operating point can also be moved by clicking the
desired location on the dial.

Slide-type level gauge The displayed analog value changes as the slider button is moved by dragging it
with the mouse. When this analog value has become the value that is to be input,
release the button. As a result, the displayed analog value is input. The button can
also be moved by clicking the desired location on the slider.
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[Parts Led Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of LED, which are one of the
connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function®.)
A pin-connected LED displays the information output from the simulator through lit/unlit display.

There are two types of LED display styles, figure and bitmap. These styles can be changed on the [Style] tab

(standard).
Figure 7-93 [Parts Led Properties] Dialog Box ([LED Connection] Tab)
Parts Led Properties @
LED Connection lSter ]
Label : |
I
in Name : |Pa0/THDAD/SOBY  ~|
Active Level : LW f« HIGH
(0] 4 | Cancel Help
- Opening

[LED Connection] tab
- Function buttons

- Display examples and operation

Opening

Double-click the corresponding connected parts (LED) in the [I/O Panel] Window, or click the corresponding

parts (LED) and select [View] menu -> [Properties...].
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[LED Connection] tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is also
displayed in the [Parts List] Dialog Box as the label.

Pin Name: This area is used to specify the pin name to be connected (output pin) . The
connection pins can be specified either via direct input or through selection from
the drop-down list.

Active Level: The active state is selected with a radio button, as follows.
LOW Sets the active level to LOW.
HIGH Sets the active level to HIGH. (Default)

Remark:  For the pin names that can be specified, refer to the user's manual of the device that is used.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.

Display examples and operation

The output status (active/inactive) of the connected pins is displayed in real time using two types of bitmaps or

figures.

Figure 7-94 Parts Display Example (LED)

v (1 1D —
e AHE - a»
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[Parts Segment LED Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of 7-segment LED and 14-seg-

ment LED, which are one of the connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function™.)

A LED connected to pins displays the information output from the simulator.

The segment LED display styles can be changed on the [Style] tab.

Figure 7-95 [Parts Segment LED Properties] Dialog Box ([SegmentLED Connection] Tab)

3

Parts Seement LED Properties

SegmentLED Connection ]Style ]

Label |
(l) Grid tvpe : + Digit
— Seement Signal -Digit Signal ]
Fir Mame : Fin Marme:
E} 0 [FR/AND ] 4 o [Fa/5TE0 /507 ~ | A
) o1 [FA7aND ~] 1 [P4T/50B0SC - :1

2 |PT2/BNE2 v

o |P42/SCKED

3

3 [PrasanE 5 =
4 [Fi478NE = 4 =l 5
Active Level ¢ LOW (& HIGH Active Level: ¢ LOW & HIGH

o1

Cancel I I Help I

Figure 7-96 [Parts Segment LED Properties] Dialog Box ([Style] Tab)

Parts Seement LED Properties F5_<|

SegmentLED Gonnection  Style ]
— Fill up LED

Active Calar :

Thactive Color

@

Frame Line of LED

Galor of Line
Dotted/Solid Line :

Thickness of Line :

o]

Cancel Help

- Opening

[SegmentLED Connection] Tab

[Style] tab (Segment LED-dedicated)
- Function buttons

- Display examples and operation
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Opening

Double-click the corresponding connected parts (7-segment LED/14-segment LED) in the [I/O Panel] Window,

or click the corresponding parts (7-segment LED/14-segment LED) and select [View] menu -> [Properties...].

[SegmentLED Connection] Tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is also displayed
in the [Parts List] Dialog Box as the label.

Grid type: Select the grid signal allocation method from the following.
As a result of the selection, the setting in (3) Digit/Grid signal setting area changes.

Digit Connects each segment LED to 1 grid pin. Digit signal settings
are performed in (3) Digit/Grid signal setting area. 16 digits can
be specified for the digit signal. A segment LED of up to 16 digits
can be created with 1 segment LED part.

Customize Cannot be selected.

(2) Segment signal setting area

Segment Signal This area is used to specify the pins (output pins) to be connected to the
segment signals of the 7/14-segment LED, as well as their active level.

Pin Name: The connection pins can be specified either via direct input or
through selection from the drop-down list.

The number of segment pins to be connected is 8 in the case of a
7-segment LED, and 15 in the case of a 14-segment LED.
Connection to all the segment pins is possible by using the scroll
bar on the right side.

Figure This area displays the bitmap of the 7/14 segment LED at the top
left. When “ Pin Name: " is input, the corresponding location is
indicated.

Active Level : The active status can be selected with a radio button, as follows.

LOW:Sets the active level to LOW.
HIGH: Sets the active level to HIGH. (Default)

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

User's Manual U17662EJ1VOUM 343



CHAPTER 7 WINDOW REFERENCE

(3) Digit/Grid signal setting area

Digit Signal This area is used to specify 7/14 segment LED digits, grid signal connection pins
(output pins), and their active level. The connection method changes as follows
according to what is specified for " Grid type: ".

- When [Digit] selected

Perform digit signal setting. The maximum number of digit pins that can be connected
is 16. Connection to all the digit pins can be done by using the scroll bar on the right
side of the area.

- When [Customize] selected

Cannot be selected.

Pin Name: The connection pins can be specified either via direct input or
through selection from the drop-down list. As the setting signal,
specify the connection pins in a series from the lowermost digit.

Active Level: The active status can be selected with a radio button, as follows.
LOW: Sets the active level to LOW.
HIGH: Sets the active level to HIGH. (Default)

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

[Style] tab (Segment LED-dedicated)

(1) Style setting area

Full up LED This area is used to set and change related to the filling of each cell of the object are
performed. Color Selection Palette is displayed by clicking the pull-down button.
Active Color: Specifies the fill color during active display.
Inactive Color: Specifies the fill color during inactive display.
Frame Line of LED This area is used to set and change related to the frame of each cell of the object are
performed.
Color of Line: Specifies and changes the line color.
Color Selection Palette is displayed by clicking the pull-down
button.
Dotted/Solid Line: Specifies and changes the line shape (dotted/solid).

The desired line shape can be selected from the drop-down
list. The line shape can be specified only when the line
thickness is "1" in " Thickness of Line: ".

Thickness of Line: Specifies and changes the line thickness.

The desired line thickness can be specified either via direct
input or through selection from the spin button.A value in the
range of 1 to 100 (decimal) can be specified.
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Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.

Display examples and operation

As the results of 1 simulation, the output information of the connection pins is received and display is performed
accordingly. When both the digit/grid signals and segment signals are active output, the segment LED of the
corresponding digit/grid light.

Figure 7-97 Parts Display Example (7-segment LED)
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[Parts Matrix Led Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of Matrix LED, which are one of

the connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function".)

A pin-connected Matrix LED displays the information output from the simulator through lit/unlit display.

There are two types of matrix LED display styles, figure and bitmap. These styles can be changed on the [Style]

tab (standard).

Figure 7-98 [Parts Matrix Led Properties] Dialog Box ([Matrix LED Connection] Tab)

@[

@

- Opening

- Function buttons

Parts Matrix Led Properties

Matrix LED Gonnection ]Style |

Label : |

Riowe Signal

Pin MName :

0 [FE0/THDRO/SOE =]
1|mjj
2 [PaR/ASORAD/S =
3 [FRa/TROT 7TORC =
+ [FHTFIO/TOR <] |

Active Level :

Lo + HIGH

Column Signal

Pin Mame :

0 sumomfmnhj

1 |PE1/TIA0Z/ KR ,f -
PE2/TIQN3/KR2s +

PB3/SIB2/TIN00. v

Active Level :

Lo f HIGH

o ]

Cancel

Help

[Matrix LED Connection] Tab

- Display examples and operation

Opening

®)

Double-click the corresponding connected parts (Matrix LED) in the [I/O Panel] Window, or click the correspond-

ing parts (Matrix LED) and select [View] menu -> [Properties...].
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[Matrix LED Connection] Tab

(1) Label:

Label:

This area is used to specify the part name. The part name input here is also
displayed in the [Parts List] Dialog Box as the label.

(2) Row direction signals setting area

Row Signal

This area is used to specify the output pins connected to the matrix LED row
direction signals and their active level.

Pin Name: A maximum of 16 pins can be connected. Connection to all
the row direction signals can be done by using the scrollbar
located on the right side of the pin name input area.

Active Level : The active status can be selected with a radio button, as fol-

lows.
LOW:Sets the active level to LOW.
HIGH: Sets the active level to HIGH. (Default)

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

(3) Column direction signals setting area

Column Signal

This area is used to specify the output pins connected to the matrix LED column
direction signals and their active level.

Pin Name:

The connection pins can be specified either via direct input
or through selection from the drop-down list. A maximum of
16 pins can be connected. Connection to all the column
direction signals can be done by using the scrollbar located
on the right side of the pin name input area.

Active Level :

The active status can be selected with a radio button, as fol-
lows.

LOW:Sets the active level to LOW.

HIGH: Sets the active level to HIGH. (Default)

Remark:  For the pin names that can be specified, refer to the user's manual of the device that is used.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.
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Display examples and operation

As the results of 1 simulation, the output information of the connection pins is received and display is performed

accordingly. When the matrix intersection of a row pin and column pin is active, the corresponding LED lights.

Figure 7-99 Parts Display Example (Matrix LED)
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[Parts Buzzer Properties] Dialog Box

This property dialog box is used to set or change the pin connection information of a buzzer, which is one of the
connection parts in the [I/O Panel] Window. (Refer to "6.4 Panel Function®.)

The pin-connected buzzer displays the information output from the connected pins as a bitmap and buzzer

sound.
The buzzer output can be checked as "sound" and "display".

There are two types of buzzer display styles, figure and bitmap. These styles can be changed on the [Style] tab

(standard).
Figure 7-100 Parts Buzzer Properties [Buzzer Connection] Tab
Parts Buzzer Properties IE
Buzzer Connection ]Sty|e ]

Label : |

1) Pin Name : |[PO3/INTFOSADTRG |

1
Aictive Level : Lo (# HIGH
Output Form = rid 2

QK | Cancel Help
- Opening

- [Buzzer Connection] Tab
- Function buttons

- Display examples and operation

Opening

Double-click the corresponding connected parts (Buzzer) in the [I/O Panel] Window, or click the corresponding

parts (Buzzer) and select [View] menu -> [Properties...].
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[Buzzer Connection] Tab

(1) Pin connection information setting area

Label: This area is used to specify the part name. The part name input here is also
displayed in the [Parts List] Dialog Box as the label.

Pin Name: This area is used to specify the output pin name to be connected. The connection
pins can be specified either via direct input or through selection from the drop-down
list.

Active Level: The active state is selected with a radio button, as follows.

LOW Sets the active level to LOW.
HIGH Sets the active level to HIGH. (Default)

Output Form: The output form is specified with a check box, as follows.

Sound When this checkbox is checked, the output from the pins is

represented as a sound.
Caution:The operation of the sound output function requires
a soundboard and a speaker.

Display When this checkbox is checked, the output from the pins is
represented as a bitmap.

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.

Help Displays this dialog box online help files.
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Display examples and operation

The active level output of the connected pins can be expressed as a bitmap or sound (or both).
In the case of bitmap display, the following bitmaps are displayed according to the pin's output value (active/
inactive). In the case of buzzer sound output, a buzzer sound is emitted when the connected pin outputs an active

level value (when the status changes from inactive to active).

Figure 7-101 Parts Display Example (Buzzer)
Wil o/

When active

When inactive ﬁ
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[Pull up/Pull down] Dialog Box

This dialog box is used to set or change the pin connection information of the pull up/pull down resistors, which
are one of the connection parts of the [I/O Panel] Window. (Refer to "6.4 Panel Function™.)
The setting method for these connection parts differs from those for other parts. The connection information of

all the pins is managed as a group in this dialog box.

Figure 7-102 [Pull up/Pull down] Dialog Box

Pin name | Pull UpSPull Down | Lot P
FLLED_LOW = o

FIXED_HIGH -

RESET _ 3 Pull Down
P02/ MHMI Pull Up

POSSINTPOAADT...  Pull Up Dizconnect
PO4SINTP1 B

POBSINTPZ -

1) POG/INTP3 Pull Down

P10/ ANOD Full Down

P11 ANOT -

P30STHDADSSO. .
P31/RXDADSINT..
P32/SASCKADS S,
P33/TIPD1/TOP...
P34/TIP10/TOP...
PSE;‘:TIP11fTOP...

.

QF I Cancel

(@)

- Opening

- Explanation of each area

Opening

£
ACIick this button, or when the [I/O Panel] Window is the current window, select [Parts] menu -> [Pull up/Pull

down...].
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Explanation of each area

(1) Connection information display area

Pin name Displays the names of the pins that can be connected to pull-up/pull-down
resistors.
Pull Up/Pull Down Displays the connected status of the pins.
Pull Up Pull up resistor connected status
Pull Down Pull down resistor connected status
- Pull up/Pull down resistor unconnected status
Button Changes the pin connection information of the pull up/pull down resistors.

<Pull Up> Connects the pins selected to pull up resistors.
When connection is completed, "Pull Up" is displayed.

<Pull Down> Connects the pins selected to pull down resistors.
When connection is completed, "Pull Down" is displayed.

<Disconnect> Cancels the connected status of the pins selected.
When connection is completed, "-" is displayed.

(2) Function buttons

OK

Validates the settings and closes this dialog box. Changes are reflected to the simulator.

Cancel

Cancels the settings and closes this dialog box. Changes are not reflected to the simulator.
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[Object Properties] Dialog Box

This page is used to set or change the connection information fed to the pins of figure, text, or bitmap objects of

the [I/O Panel] Window. (Refer to "6.4 Panel Function".)

Showr/hide can be switched for each pin-connected object by the output status of the connected pins.

The default status of each signal is active HIGH. Display styles can be changed on the [Style] tab.

Figure 7-103 [Object Properties] Dialog Box ([Object Connection] Tab)

@

@)

Object Properties @
Style  Object Connection ]

Pin Connect

(" Static Connection :

Pin Mame : J

" Dynamic Connection :

Pin Mame 1 : J

Fin Mame 2 |

|

fictive Level Low o+ HIGH

Help ‘

Object Properties

Style | Object Gonnection |

Fill Up

Caolor
Lite

Galor - I -

Dotted/Solid: | — =

Thickness : 1 E

QK | Cancel Help
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- Opening

- [Object Connection] Tab

[Style] Tab (Object Properties-dedicated)

Function buttons

Opening

Double-click the desired figure/character/bitmap in the [I/O Panel] Window, or click the desired figure/character/

bitmap, and then select [View] menu -> [Properties...].

[Object Connection] Tab

(1) Pin connection information setting area

Pin Connect Select the method for connecting objects and output pins by clicking the corresponding
radio buttons, and specify the output pin name.

As a result of the connection, figure display is switched by the ON/OFF status of the
connected output pin.

No Connection The object and pin are not connected.
Objects not connected to pins are always in the displayed
status.

Static Connection: Connects the figure to 1 output pin.

The connection pin can be specified in “ Pin Name: " either via
direct input or through selection from the drop-down list.
During simulation, the object is displayed when the specified
output signal data is active.

Dynamic Connec- Connects the figure to 2 output pins.

tion: The connection pin can be specified in “ Pin Namel: “ and " Pin
Name2: “ either via direct input or through selection from the
drop-down list. During simulation, the object is displayed
when the specified output signal 1 data and the specified
output signal 2 data are both active.

Active Level: The common active status of each output signal can be selected from the radio
buttons.
LOW Sets the active level to LOW.
HIGH Sets the active level to HIGH. (Default)

Remark: For the pin names that can be specified, refer to the user's manual of the device that is used.
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[Style] Tab (Object Properties-dedicated)

(1) Style setting area

Fill up:

Specifies and changes settings related to each object filling, as follows.

The area to be filled differs according to the object.

Line:Not applicable

Rectangle, Ellipse, Rounded Rectangle:Inside area enclosed by contour lines
Polygon:Inside area enclosed by lines linking apexes

Text:Inside text box

Bitmap:Inside figure drawing area

Caution: At this time, the bitmap that was displayed becomes invisible.

Color: The Color Selection Palette is displayed by clicking the pull-
down button.

Figure 7-105 Color Selection Palette

Mo fill

others..

Line:

This area is used to perform settings and changes related to the lines of objects.
The definition of line for each type of object is provided below.

Line:All areas of the object

Rectangle,Ellipse,Rounded Rectangle:Contour line of the figure
Polygon:Lines that link the apexes of the polygon

Text:Contour lines of the text box

Bitmap:Contour lines of figure drawing area

Color: Specifies and changes the line color. The Color Selection
Palette is displayed by clicking the pull-down button.

Dotted/Solid: A value in the range of 1 to 100 (decimal) can be specified.
Specify or change line shapes (dotted line/solid line).

The desired line shape can be selected from the drop-down
list.
Only specifiable when "1" is specified for "Thickness of Line:".

Thickness of Line: Specifies and changes the line thickness.

The desired line thickness can be specified either via direct
input or through selection from the spin button.

A value in the range of 1 to 100 (decimal) can be specified.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Cannot be selected.
Help Displays this dialog box online help files.
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[Parts List] Dialog Box

This dialog box displays all the figure objects created in the [I/O Panel] Window as well as the pin connection
status of part objects. (Refer to "6.4 Panel Function™.)

Selectable objects in the 1/0O Panel window are highlighted.

The pin connection settings for each object can be changed in the property dialog box, which can be opened by
double-clicking the relevant object listed in this dialog box, or selecting the relevant object listed in this dialog box

and then selecting the [View] menu -> [Properties...].

Figure 7-106 [Parts List] Dialog Box

Parts List @

B Label | Parts | Pin Mame | Active Level |
rectangle P114AM... Lot
rectangle = HIGH
key - HIEH
et = HIGH
et o HIGH
et — HIGH

(1) text : HIGH
rectangle £ HIEH
et - HIGH
et # HIGH
7 seement led t &
et - HIGH
teet - HTEH

- Opening

- Explanation of each area

Opening

When the [I/O Panel] Window is the current window, select [View] menu -> [Parts List...].
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Explanation of each area

(1) Pin connection status display area

Label Displays the label (name) attached to the object. Nothing is displayed for objects
that do not have a label.
Parts Displays the part category.
rectangle Straight line, rectangle, ellipse, rounded rectangle, fan
shape
polygon Polygon
text Text
bitmap Bitmap
button Push button, pull button, group button
key Key matrix
level gauge Level gauge
led LED
7segment led 7-segment LED
l4segment led 14-segment LED
matrix led Matrix LED
buzzer Buzzer
Pin Name Displays the pins connected to parts.
"-"is displayed for parts that are connected to multiple pins, and a blank is
displayed for parts that are unconnected.
Active Level Displays the active value currently set for the part.

"-"is displayed for parts that are connected to multiple pins, and a blank is
displayed for parts that are unconnected.

<Close> button

Closes the this dialog box.
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[Customize] Dialog Box

This dialog box is used to set or change various information such as window color and fonts.

These settings or changes are valid for simulator windows. (Refer to "Table 7-1 Window List".)

Figure 7-107 Customize Dialog Box ([Color] Tab)

X

Customize

Color ]Font ]

~ List :

HLZ
Un-zampling
Girid

(l) Text

CK | Cancel ‘ I Help ‘

Figure 7-108 [Customize] Dialog Box ([Font] Tab)

Customize E|

Color  Font ]
_ Lizt :
(1)
Eopt : _S_izg_: ]
Ciourigr Mew 10
QK | Ciancel I Help ‘

- Opening

[Color] Tab

[Font] Tab

Function buttons

Opening

When the window of simulator block is opened, select [Option] menu -> [Customize...].
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[Color] Tab

(1) Color setting area

Set and change the color of each part in the window.

List: The parts for which color change is possible are displayed in list form.
Color: The currently set color of the part is displayed when that part is selected from the
list.
<Change...> button The color currently set for the relevant part of each listed item can be changed.
[Font] Tab

(1) Font setting area

Set and change the text font of each part in the window.

List: The parts for which font change is possible are displayed in list form.

Font: The current font name of the part is displayed, when that part is selected from the
list.

Size: The current font size of the part is displayed, when that part is selected from the
list.

<Change...> button The font currently set for the relevant part of each listed item can be changed.

Function buttons

OK Validates the settings and closes this dialog box.
Cancel Cancels the settings and closes this dialog box.
Apply Leaves this dialog box open and applies the setting.
Help Displays this dialog box online help files.
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This chapter explains the details of the command functions of the SM+.

- Command Line Rules
- Command List

- List of Variables

- List of Packages

- Key Bind

- Expansion Window

- Callback Procedure

- Hook Procedure

- Related Files

- Cautions

- Explanation Of Commands

- Samples (Calculator Script)
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8.1 Command Line Rules

The specification of command lines has the following rules:

- Command name, option, and argument are specified for command line.

- To divide words, a space (space key or tab key) is used.

- Atthe end of a line, a line feed character or a semicolon is used.

- When a command name and an option are entered to the point of identifiability, they are recognized.

- In script, command names have to be entered completely.

Command format

command -options argl arg2 arg3 ...

8.2 Command List

Table 8-1 List of Debugger Control Commands

Command Name

Function

address Evaluation of address expression
assemble Disassemble/line assemble

batch Executing batch (with echo)
breakpoint Setting/deletion of breakpoint
dbgexit Terminating SM+

dbgopt Selecting debugger option
download Download of files

extwin Creation of expansion window
finish Returning from function

go Continuous execution

help Display of help

hook Setting of hook

inspect Symbol inspect

jump Jump to window

map Setting / deleting memory mapping
mdi Setting of expansion window
memory Display/setting of memory

module Display of the list of files and functions
next Procedure step

refresh Redrawing of window

register Display/setting of register value and IOR/SFR value
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Command Name Function
reset Reset
run Reset and execution of CPU
step Step execution
stop Stop execution
upload Upload
version Display of the version information
watch Display/setting of variables
where Stack trace
wish Start of Tclet
xcoverage Operation of coverage
xtime Operation of timer
xtrace Operation of tracer

Table 8-2 List of Console/Tcl Commands

Command Name

Function

alias Creation of another name

cd Change of directory

clear Clears the screen

echo Echo

exit Close/end

history Display of history

Is Display of files

pwd Check of the directory

source Execution of batch

time Measurement of time for commands
tkcon Console control

unalias Deletion of another name

which Display of the command path or another name
Other Based on Tcl/Tk 8.4
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8.3 List of Variables

dcl (chip) - Chip name read only

- dcl (prifile) - Project file name read only
- dcl (srcpath) - Source path read only

- dcl (ieid) - IE type read only

- dcl (iestat) - IE status read only

- dcl (bkstat) - Break status read only

- env (LANG) - Language

- dcl_version - Dcl version read only

8.4 List of Packages

- tcltest - Restoration test

- cwind - Automatic window control
- BWidget - Toolkit

- tcllib - Tcl library

- mclistbox - Multi-column list box

- combobox - Combo box

8.5 Key Bind

tcsh + Emacs like

- Complement of command name [Tab]

- Complement of file name [Tab]

HTML help [F1]

8.6 Expansion Window

The expansion windows can be created using Tk.

In the expansion windows, Widget is allocated with '.dcl' as a root instead of ".".

When the following script files are allocated in bin/idtcl/tools/, an expansion window is added on selecting
[Browse] menu -> [Others].

The mdi command, an exclusive command for expansion windows, has been added.

# Sample.tcl

wm protocol .dcl WM_DELETE_WINDOW { exit }
mdi geometry 100 50

button .dcl.b -text Push -command exit

pack .dcl.b
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Caution:  In the expansion windows, Tk menu commands cannot be used because of the restrictions of MDI

windows.

8.7 Callback Procedure

Expansion windows can hold dcl_asyncproc procedures called by asynchronous messages.

proc dcl_asyncproc {mid} {
if {$mid == 19} {

redraw

}
}

The asynchronous message ID is passed for the argument of the dcl_asyncproc procedure

The message IDs are shown below:

Table 8-3 Message ID

Message ID Meaning
9 After changing configuration
10 After registering event
11 After deleting event
12 Before executing
13 After breaking
14 After resetting CPU
15 After resetting SM+
17 After changing extended option
18 After changing debugger option
19 After downloading
20 After changing memory or register
36 Before starting tracer
37 After stopping tracer
38 Before starting coverage
39 After stopping coverage
40 Before starting timer
41 After stopping timer
42 After clearing trace
45 After resetting symbol
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8.8 Hook Procedure

A hook can be set in the SM+ using the hook procedure.

The hook procedures are shown below:

- BeforeDownload(Hook before downloading)

- AfterDownload(Hook after downloading)

- AfterCpuReset(Hook after CPU reset during break)

- BeforeCpuRun(Hook before starting execution)

- AfterCpuStop(Hook after breaking)

By using hook procedures, register values can be changed before downloading programs or after resetting the
CPU.

An actual example of the procedure is shown below. A hook is valid till the SM+ is closed.

(1) [When hook is set with SM+ control command]

1) Create script file a. with an editor.

2) Start up the SM+, select [Browse] menu -> [Console], and open the Console Window.

3) If the script file is executed in the window as below, the hook in the script file is set.
%hook test.tcl

(2) [When hook is set on downloading of project file]

1) Create script file a. with an editor.N°t®

2) Start up the SM+and read test.prj. The hook in the script file is set.

proc BeforeDownload {} {
register MM 0x7
register PMC8 Oxff
register PMC9 Oxff
register PMCX 0xe0

}

proc AfterCpuReset {} {
register MM 0x7
register PMC8 Oxff
register PMC9 Oxff
register PMCX 0xe0
}

Note: Be sure that the script file name is the same as the project file.
Example:
The script file corresponding to test.prj is test.tcl.

Allocate test.prj, test.pri, and test.tcl in the same directory.
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8.9 Related Files

- Executes when the aliases.tcl console is opened.

Sets the default alias etc.

- Executes when the project file name.tcl project is opened. The following hooks can be used.

BeforeDownload, AfterDownload, AfterCpuReset, BeforeCpuRun, AfterCpuStop

- Executes when the load module name.tcl load module is downloaded. The following hooks can be used.

BeforeDownload, AfterDownload, AfterCpuReset, BeforeCpuRun, AfterCpuStop

8.10 Cautions

- The separator for file and path is a slash (/).

- When a console is open, error messages are output to the console.

To terminate the command forcibly, close the console.

- The execution of external commands (DOS commands) is OFF by default.

8.11 Explanation Of Commands

In this section, each command is explained using the format shown below.

Command name

Describes the command name.

Input format

Describes the input format of the command.
In the following explanation, italics indicate an Argument to be supplied by the user, while the argument enclosed
in "?" may be omitted.

When a command name and an option are entered to the point of identifiability, they are recognized.

Functions

Explains the functions of the command.

Usage example

Shows an example of the usage of the command.
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address

address - Evaluation of address expression

Input format

address expression

Functions

Converts the address expression specified by expression into address.

Usage example

(IDCON) 1 % address main
Oxaa

(IDCON) 2 % address main+1
Oxab
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assemble

assemble - Disassemble/line assemble

Input format

assemble ?options? address ?code?

Functions

Assembles the character strings specified by codefrom the address specified by address.

When "' is specified for address, it is understood as an address continuing from the immediately previous
assemble.

When code is omitted, it is assembled from the address specified by address.

The following are options: They are ignored for assembly.

-code Command code is also displayed.It is ignored for assembly.

-number number

Number line is displayed. It is ignored for assembly.

Usage example

(IDCON) 1 % assemble -n 5 main

0x000000aa B7 PUSH HL
0x000000ab B1 PUSH AX
0x000000ac 891C MOVW AX,SP
0x000000ae D6 MOVW HL,AX
0x000000af A100 MOV A#0H

(IDCON) 2 % assemble main mov a,b
(IDCON) 3 % assemble . mov a,b

User's Manual U17662EJ1VOUM 369



CHAPTER 8 COMMAND REFERENCE

batch

batch - Executing batch (with echo)

Input format

batch scripthame

Functions

Executes in batch with displaying files specified by scripthame on the screen.

Nesting is possible.

Usage example

(IDCON) 1 % clear
(IDCON) 2 % batch bat_file.tcl
(IDCON) 3 % tkcon save a:/log.txt
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breakpoint

breakpoint - Setting/deletion of breakpoint

Input format

breakpoint ?options? ?address1? ?address2?
breakpoint -delete brkno

breakpoint -enable brkno

breakpoint -disable brkno

breakpoint -information

Functions

Operates the breakpoint specified by options and address.
If a breakpoint can be set correctly, the breakpoint number is returned.

The following are options:

-execute The address execution break is set. (Default)
-beforeexecute The break before address execution is set.
-read An address data read break is set.

-write An address data write break is set.

-access An address data access break is set.

-size size The access size is set (8, 16 or 32) .(Unit: bit)
-data value The data condition is set.

-datamask value

The data mask is set.

-pass value The path count is set.

-information The list of breakpoints is displayed.

-delete The breakpoint whose number is specified is deleted.

-disable The breakpoint whose number is specified is disabled.
-enable The breakpoint whose number is specified is enabled.
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Usage example

(IDCON) 1 % breakpoint main

1

(IDCON) 2 % breakpoint -i

1 Brk00001 enable rammon.c#17

(IDCON) 3 % breakpoint -software sub
2

(IDCON) 4 % breakpoint -i

1 Brk0O0001 enable rammon.c#17

2 Brk00001 enable rammon.c#8

(IDCON) 5 % breakpoint -disable 2
(IDCON) 6 % breakpoint -i

1 Brk0O0001 enable rammon.c#17
2 Brk00001 disable rammon.c#8

(IDCON) 7 % breakpoint -delete 1
2 Brk00001 disable rammon.c#8
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dbgexit

dbgexit - Terminating SM+

Input format

dbgexit ?options?

Functions

Terminate the SM+.

The following are options:

-saveprj Project is saved on terminating SM+.

Usage example

(IDCON) 1 % dbgexit -saveprj
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dbgopt

dbgopt - Selecting the debugger option

Input format

dbgopt options ?value?

Functions

Selects the option of the debugger. The following are options:

-coverage ?bool? On or off for the coverage function is specified.
When bool is omitted, the current status is displayed.
bool is selected from the following:

0 ON
false
off

1 OFF
true
on

-timer ?bool? On or off for the timer function is specified.
When bool is omitted, the current status is displayed.
bool is selected from the following:

0 ON
false
off

1 OFF
true
on

-trace ?bool? On or off for the trace function is specified.
When bool is omitted, the current status is displayed.
bool is selected from the following:

0 ON
false
off

1 OFF
true
on

Usage example

(IDCON) 1 % dbgopt -trace on
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download

download - Download of files

Input format

download ?options? filename ?offset?

Functions

Downloads files specified with filename according to options. (The load module format files and HEX-format files

are automatically recognized.)

If offset is specified, the address is shifted by the offset (if the data is in binary format, the load start address is

specified for offset).

-binary Binary format data is downloaded.
-coverage Coverage data is downloaded.
-append Additional download is executed. [V850]
-nosymbol Download is executed. Symbol information is not read.
-symbolonly Symbol information is read.
-reset CPU is reset after download.
-information Download information is displayed.
-64kb A file is downloaded in the format for the memory capacity of 64 KB or lower.
Specify this option for loading a binary or HEX-format file. [78KO0]
-bank A file is downloaded in the format for the memory bank.
Specify this option for loading a binary or HEX-format file. [78K0]

Usage example

(IDCON) 1 % download test.Imf
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extwin

extwin - Creation of expansion window

Input format

extwin scriptfile

Functions

Creates expansion window with scriptfile.

Usage example

(IDCON) 1 % extwin d:/foo.tcl
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finish

finish - Returning from function

Input format

finish

Functions

Executes until it returns to the program that called the current function.

Usage example

(IDCON) 1 % finish
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go

go - Continuous execution

Input format

go ?options?

Functions

Executes program continuously.If -waitbreak is specified, the command waits until the program stops.

The following are options:

-ignorebreak Breakpoint is ignored.

-waitbreak The command waits for the program to stop.

Usage example

IDCON) 1 % go -w
( 9

378 User's Manual U17662EJ1VOUM



CHAPTER 8 COMMAND REFERENCE

help

help - Display of help

Input format

help

Functions

Displays Dcl help.

Usage example

(IDCON) 1 % help
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hook

hook - Setting of hook

Input format

hook scriptfile

Functions

Sets the procedure for hook with scriptfile.

The hook setting is initialized when the project file is loaded and when the SM+ is reset.

Usage example

(IDCON) 1 % hook d:/foo.tcl
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inspect

inspect - Symbol inspect

Input format

inspect ?options? progname pattern

Functions

Searches and displays the load module symbol specified with progname using the regular expression of pattern.

The following regular expressions can be used.

? Match 1 character

Match characters other than O

[chars] Match chars character. (Range specification such as [a-z/0-9] also possible.)

\x Match character x. (? * [ ] \ specification also possible.)

The following are options:

-nocase The case is distinguished.

-address Displays in pair with symbol address.

Usage example

(IDCON) 1 % inspect testl.out {[a-z]*}
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jump

jump - Jump to window

Input format

jump -source -line filename ?line?

jump ?options? address

Functions

Displays the window specified by options.

-source The Source Window is displayed from the address specified by address.
-assemble The Assemble Window is displayed from the address specified by address.
-memory The Memory Window is displayed from the address specified by address.
-line The command is moved to the line specified by line.

-focus The Focus is moved to the window displayed.

Usage example

(IDCON) 1 % jump -s main

(IDCON) 2 % jump -s -l mainfile.c 10

(IDCON) 3 % jump -m arra
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map

map - Setting/deletion of memory mapping

Input format

map options address1 address2 ?accsize?

Functions

Sets, deletes, and displays memory mapping.

The access size of 8, 16, or 32 is specified by accsize (unit:byte, the default is 8).

The following are options:

-erom Alternate ROM is mapped.

-eram Alternate RAM is mapped.

-target Target area is mapped. [V850] [78K0]
-stack Stack area is mapped. [78K]

-protect I/O protect area is mapped. [V850] [78KO0]
-clear All the settings for the mapping are deleted.
-information Refer to the setting for the mapping.

Usage example

(IDCON) 1 % map -i

: 0 Ox7fff 8 {IROM}

: 0x8000 0x87ff 8 {Target RRM}
1 0x8800 Ox9fff 8 {Target}

: 0xa000 Oxf7ff 8 {NonMap}

: Oxf800 Oxfaff - {NonMap}

: Oxfb0O Oxfedf 8 {Saddr}

: OxfeeO Oxfeff 8 {Register}

: OxffOO Oxffff 8 {IOR/SFR}

O~NOOTD WNPE
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mdi

mdi - Setting of expansion window

Input format

mdi geometry ?x y? width height

mdi title string

Functions

Sets the size and title name of the expansion window.

The command can be used only from the expansion window.

Usage example

(IDCON) 1 % mdi geometry 0 0 100 100
(IDCON) 2 % mdi title foo

384 User's Manual U17662EJ1VOUM



CHAPTER 8 COMMAND REFERENCE

memory

memory - Display/setting of memory

Input format

memory ?options? address ?value?
memory ?options? -fill address1 address2 value

memory ?options? -copy addressl address2 address3

Functions

Sets value in the memory of the address specified by address according to options.

If value is omitted, display the value of the memory of the address specified by address.

If -fill is specified, data from address1 to address2 is filled with value.
If -copy is specified, data from addressl to address2 is copied to address3.

The following are options:

-byte Displayed/set in one-byte units. (Default)
-halfword Displayed/set in halfword units. [V850]
-word Displayed/set in word units.

fill The data is filled in.

-copy The data is copied.

-noverify Verification is not executed on writing.

Usage example

(IDCON) 1 % memory 100

0x10

(IDCON) 2 % memory 100 2
(IDCON) 3 % memory 100

0x02

(IDCON) 4 % memory -fill 0 1ff O
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module

module - Display of the list of files and functions

Input format

module progname ?filename?

Functions

Displays the list of files and functions of the load module specified by progname.
If filename is not specified, the list of files is displayed.

If filename is specified, the list of functions of the specified files is displayed.

Usage example

(IDCON) 1 % module rammon.Imf

1: rammon.c

(IDCON) 2 % module rammon.Imf rammon.c
1: rammon.c subl

2: rammon.c main
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next

next - Procedure step

Input format

next ?options?

Functions

Executes the procedure steps. If functions are called, the step stops after executing function.

The following are options:

-source

The command is executed in source line units. (Default)

-instruction

The command is executed in command units.

Usage example

(IDCON) 1 % next -i
(IDCON) 2 % next -s
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refresh

refresh - Redrawing of window

Input format

refresh

Functions

Redraws the window and updates the data.

Usage example

(IDCON) 1 % batch foo.tcl
(IDCON) 2 % refresh

388 User's Manual U17662EJ1VOUM



CHAPTER 8 COMMAND REFERENCE

register

register - Display/setting of register value and IOR/SFR value

Input format

register ?options? regname ?value?

Functions

Sets value in the register specified with regname.

If value is omitted, displays the value of the register specified by regname.

The following are options:

-force Compulsory reading or writing is executed.

-bankno bankno Specifies the bank number. [78K0]

Usage example

(IDCON) 1 % register pc
0x100

(IDCON) 2 % register pc 200
(IDCON) 3 % register pc
0x200
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reset

reset - Reset

Input format

reset ?options?

Functions

Resets the SM+ , CPU, symbols or events.
If options are omitted, the CPU is reset.

The following are options:

-cpu CPU is reset. (Default)

-debugger The SM+ is reset.

-symbol Symbol is reset.

-event All events and software breaks are reset.

Usage example

(IDCON) 1 % reset
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run

run - Reset and execution of CPU

Input format

run ?options?

Functions

Resets the program and executes it.
If -waitbreak is not specified, the command does not wait until the program stops.

The following are options:

-waitbreak The command waits for the program to stop.

Usage example

(IDCON) 1 % run
(IDCON) 2 % run -w
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step

step - Step execution

Input format

step ?options?

Functions

Executes step execution.

If functions are called, the command stops at the head of the functions.

The following are options:

-source

The command is executed in source line units. (Default)

-instruction

The command is executed in instruction units.

Usage example

(IDCON) 1 % step -i
(IDCON) 2 % step -s
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stop

stop - Stop executing

Input format

stop

Functions

Stops the program forcibly.

Usage example

(IDCON) 1 % run
(IDCON) 2 % stop
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tkcon

tkcon - Console control

Input format

tkcon cmd ?arg?

Functions

Controls the Console window.

This command is one of the console/Tcl commands.

tkcon close
tkcon destroy

Close the Console window.

tkcon font ?fontname?

Sets and references the fonts used in the Console window.

tkcon gets

Performs standard inputs such as Stdin.
Opens a dialog box.

tkcon history ?-newline?

Displays the command history.

tkcon save ?filename? ?type

Saves the buffer data for the Console window as a file.
When the file name or the file type is omitted, a dialog box is opened.
Select the type from all, history, stdin, stdout, and stderr.

tkcon version

Displays the console version.

Usage example

(IDCON) 1 % tkcon save c:/temp/lodfile.txt all

394

User's Manual U17662EJ1VOUM




CHAPTER 8 COMMAND REFERENCE

upload

upload - Upload

Input format

upload ?options? filename address1 address2

upload -coverage filename

Functions

Saves the memory dataa within the specified range in a file.

The following are options:

-binary The data is saved in binary format.

-coverage The coverage data is saved.
When saving coverage data, all the specified range of the coverage
data is saved in the file (specification of start/end addresses not
required).

-intel The data is saved in Intel HEX format. (Default)

-motorola The data is saved in Motorola HEX format.

-tektronix The data is saved in Tektronix HEX format.

-force The file is overwritten.

Usage example

(IDCON) 1 % upload -b foo.hex 0 Oxffff
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version

version - Display of the version information

Input format

version

Functions

Displays the version of the SM+.

Usage example

(IDCON) 1 % version

GUI D VXXX [XX XXXX 200X]

Devicefile : V850 Device File [uPD70F3261Y] VX.XX
Debugger : V850 Debugger Vx.xx [XX XXXX 200X]
Executer  : SM+ for V850 Simulator Vx.xx [XX XXXX 200X]
Monitor : SM+ [uPD70F3261Y] VX.xX

Assembler : V850 Asm/Disasm Vx.xx [XX XXXX 200X]
Tcl/Tk :8.45
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watch

watch - Display/setting of variables

Input format

watch ?options? variable ?value?

Functions

Displays and sets the variables.

The following are options:

-binary The value is displayed in binary digits.
-octal The value is displayed in octal digits.
-decimal The value is displayed in decimal digits.
-hexdecimal The value is displayed in hexdecimal digits.
-string The value is displayed in character strings.
-sizeof The size, instead of the value, of variables is displayed in decimal digits.
-encoding name Encoding during character string display is specified.
By default, system encoding is used.
name (encoding name) is based on the Tcl specification (shiftjis, euc-jp,
etc.).

Usage example

(IDCON) 1 % watch var
0x10

(IDCON) 2 % watch -d var
16

(IDCON) 3 % watch array\[0\] Oxa
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where

where - Stack trace

Input format

where

Functions

Executes the back-trace of the stack.

Usage example

(IDCON) 1 % where

1: test2.c#sub2(int i)#13
2: test.c#num(int i)#71
3: test.c#main()#82
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wish

wish - Startup of Tclet

Input format

wish scripthame

Functions

Starts up the script using Tk (Tclet).

The expansion window can be created with Tclet.

Usage example

(IDCON) 1 % wish test.tcl
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Xcoverage

xcoverage - Operation of coverage

Input format

xcoverage option

Functions

Operates coverage.

The following are options:

-clear Clears the coverage memory.

Usage example

(IDCON) 1 % xcoverage -clear
(IDCON) 2 % xcoverage -start
(IDCON) 3 % xcoverage -stop
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xtime

xtime - Operation of timer

Input format

xtime option

Functions

Operates timer.

The following are options:

-start Timer starts on executing the program.
-stop Timer stops on executing the program.
-gobreak Displays the number of clocks as the time between Go and Break.

Usage example

(IDCON) 1 % xtime -start
(IDCON) 2 % xtime -stop
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xtrace

xtrace - Operation of tracer

Input format

xtrace -dump ?-append? frameno ?filename?
xtrace -start

xtrace -stop

xtrace -clear

xtrace -addup ?bool?

xtrace -mode ?mode?

Functions

Operates tracer.

The following are options:

-start The tracer starts on executing the program.
-stop The tracer stops on executing the program.
-clear Clears the trace memory.

-dump The trace data is dumped. (Default)

The dump result is redirected to the console window.
If the file name is specified, the dump result is written in the file.

-append The dump result is added to a file.

-addup ?bool? Whether the time tag is totaled or not is selected.
When bool is omitted, the current mode is displayed.

-mode ?mode? The trace control mode (any one of: all, cond, nonstop, fullstop,
fullbreak, delaystop, delaybreak, machine, or event) is selected.
When mode is omitted, the current mode is displayed.

Usage example

(IDCON) 1 % xtrace -start

(IDCON) 2 % xtrace -stop

(IDCON) 3 % xtrace -dump 3

_ 01685 2 000000BC M1 br _sub2+0x2

_ 01686 4 0000009A BRM1 st.w r6, 0x8[sp]
_ 01687 3 0000009E BRM1 st.w r0, 0x0[sp]
(IDCON) 4 % xtrace -clear

(IDCON) 5 % xtrace -addup true
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8.12 Samples (Calculator Script)

The script of the expansion window in which the calculator script is described and its execution screen are

shown below.

Script of expansion window

# Calculator.tcl
mdi geometry 100 100
set top .dcl
entry $top.e -relief sunken -textvariable v
frame $top.f -height 120 -width 120; pack $top.e -fill x; pack $top.f -fill both -expand 1
setiQ; setv {}; setr0.25
foreachn{789/456*123-0=+C}{
if {$n =="=" || $n == "C"} {
button $top.f.o$n -text $n
}else {
button $top.f.b$n -text $n -command "$top.e insert end $n"
}
place $top.f.o$n -relx [expr ($i%4)*$r] -rely [expr ($i/4)*$r] -relw $r -relh $r
incr i
}
bind $top.f.bC <1> {$top.e delete 0 end}
bind $top.f.b= <1> {catch {expr $v} v}

Figure 8-1 Execution Screen

User's Manual U17662EJ1VOUM 403



APPENDIX A EXPANSION WINDOW

- Overview
- Sample Window
- Activation

- Explanation of each sample window

A.1 Overview

With the SM+, the user can create custom windows in addition to the existing windows.
The Tcl (Tool Command Language) interpreter and the commands for controlling the debugger are implemented
in the SM+. Users can create windows using this Tcl.

The SM+ is supplied with samples of the following expansion windows.

A.2 Sample Window

Table A-1 List of Expansion Window (Sample)

Window Name Function

List window Displays a list of the source files and functions.

Grep window Searches a character string.

RRM window This is the memory window for real-time RAM monitoring.

Hook window Sets the hook procedure.

Memory Mapped I/O window Writes to or reads from the specified address.

Sym Inspect window Searches through a list of properly described symbols.

Run Break Time window Displays two types of time: Time at which the user program starts running
(Run) and time at which the user program breaks (Break).
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A.3 Activation

The expansion window can be activated by selecting List, Grep, RRM, Hook, Memory, Syminspect or RunBreak-

Time in [Others] on the [Browse] menu.

Remark: The .tcl file for these sample windows are installed in the following folder.
SM+ with multiple-version installation function:NEC Electronics Tools\SM+\Vx.xx\bin\idtcl\tools

SM+ without multiple-version installation function:NECTools32\bin\idtc/\tools

A.4 Explanation of each sample window

The SM+ provides the sample window below.
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List window

The lists of the source files and functions are displayed in a tree format in this window. When a function name in

the list is clicked, the corresponding source is displayed.

Figure A-1 List Window
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Grep window

Search for a character string is performed in the files under the source path.

When the search result is clicked, the corresponding source is displayed.

Figure A-2 Grep Window
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Object Function
Pattern Input the character string to be searched.
<Mark> button Marks the searched character string.
<Clear> button Clears the marking.
<Jump> button Put the cursor on a section in the search result and click this button to open the
corresponding file.
Match Case Select whether or not to distinguish uppercase and lowercase.
Filter Specify the type of the file to be searched.
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RRM window

This is a dedicated window for RAM monitoring.
The address area in which a value was changed in the RAM area during program execution is highlighted with a
color. The display range is 1 KB. With reading RAM, execution of the user program momentarily breaks. On this

window, the start address of the RAM area can be changed while the user program is being executed.

Caution: All data are not read at the same time (because data of 1 KB is divided and read in word units).

Figure A-3 RRM Window

Address:  |0=3f£7000 Change | Refrazh - [ Keep Color Claze
+4 +5 +6 +7 +8 +9

Addre==:  +0 +1 +2 +3 +4 +B +C +D +E +F

Q3FF7000: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo 2=
03FF7010: 00 00 00 00 00 0O OO0 OO0 00 00 OO0 OO0 o0 oo oo oo
03FF7020: 00 00 00 00 00 00 00 OO0 00 00 00 o0 00 00 00 oo
03FF7030: 00 00 00 00 00 0O 00 OO0 00 00 00 OO0 o0 oo oo oo
03FF7040: 00 00 00 00 00 00 00 00 00 00 00 o0 00 00 00 oo
03FF7050: 00 00 00 00 00 0O OO0 OO0 00 00 00 OO0 o0 oo oo oo
03FF7060: 00 00 00 00 00 00 00 00 00 00 00 o0 00 00 00 oo
03FF7070: 00 00 00 00 00 0O OO0 OO0 00 00 OO0 OO0 o0 oo oo oo
03FF7080: 00 00 00 00 00 00 00 00 00 00 00 o0 00 0o 00 oo
03FF7090: 00 00 OO0 00 00 00 OO0 o0 00 00 OO0 0O 00 00 00 0O —
03FF7040: 00 00 00 00 00 00 00 00 00 00 00 o0 00 00 00 oo
03FF70BE0: 00 00 00 00 0O OO OO OO 00 00 OO0 OO0 o0 oo oo oo
Q3FF70C0: 00 00 00 00 00 00 00 o0 00 00 00 o0 00 0o 00 oo
O03FF7000: 00 00 00 00 00 0O 00 OO0 00 00 00 OO0 o0 oo oo oo
03FF70E0: 00 00 00 00 00 00 00 o0 00 00 00 o0 00 o0 00 oo
03FF70F0: 00 00 00 00 00 0O 00 00 00 00 00 OO0 o0 oo oo oo
03FF7100: 00 00 00 00 0% 71 FF 03 00 00 00 00 00 00 00 oo
03FF7110: 00 00 00 00 00 0O OO0 OO0 00 00 OO0 OO0 o0 oo oo oo
03FF7120: 00 00 00 00 00 00 00 00 00 00 00 o0 00 0o 00 oo
03FF7130: 00 00 00 00 00 0O OO0 OO0 00 00 00 OO0 o0 oo oo oo
03FF7140: 00 00 00 00 00 00 00 00 00 00 00 o0 00 00 00 oo
03FF7150: 00 00 00 00 00 00 00 00 00 00 00 OO0 o0 oo oo oo
03FF71e0: 00 00 00 00 00 00 00 00 00 00 00 o0 00 0o 00 oo
03FF7170: 00 00 00 00 00 00 00 00 00 00 00 OO0 OO0 o0 oo oo -

Object Function

Address: Input the start address to be displayed (automatically aligned to 1 KB.)

<Change> button Switch the start address display.

<Refresh> button Reads data from the memory.

<Color> button The color can be customized. The default color is red.

Keep Color Specify whether or not to hold the color highlighting.
Selected: Once a value is changed, the color highlighting is held until a break occurs.
Unselected: The color is cleared if there is no change of values. (Default)

<Close> button Closes this window.
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Hook window

This window is used to set a hook to the debugger, using a hook procedure.
The hook procedure enables changing the register value before downloading a program, or after a CPU reset.

On this window, a hook can be set by using the following five tabs.

- [AfterDownload] tab: Hook after downloading

- [BeforeDownload] tab: Hook before downloading

- [AfterCpuReset] tab: Hook after CPU reset during break
- [BeforeCpuRun] tab: Hook before start of execution

- [AfterCpuStop] tab: Hook after break

Remark: By setting a IOR by using the [BeforeDownload] tab before downloading the load module, for
example, downloading can be executed at high speeds. Access to the external memory is also

facilitated by using this tab. [V850]

If the setting is saved as "project-file-name.tcl" in the directory where the project is stored, the setting is executed

when the project is next opened.

Figure A-4 Hook Window

EBX

AferDownload ] BeforeDownload | AftelCpuReset | BeforeCpuRun ].-’-‘«fterl:puStop ]

regizter PHCMD Ou7
|register CKC =7
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Object

Function

[AfterDownload] tab

Hook after downloading
After downloading is performed, the register values input to the tab are automatically
overwritten by the specified value.

[BeforeDownload] tab

Hook before downloading
Before downloading is performed, the register values input to the tab are
automatically overwritten by the specified value.

[AfterCpuReset] tab

Hook after CPU reset during break
after resetting CPU, the register values input to the tab are automatically overwritten
by the specified value.

[BeforeCpuRun] tab

Hook before starting execution
before starting execution, the register values input to the tab are automatically
overwritten by the specified value.

[AfterCpuStop] tab

Hook after breaking
After breaking, the register values input to the tab are automatically overwritten by
the specified value.

<Test> button

All the commands described on the tabs are tested.

<Save> button

Saves all the tab contents to a file.
If the SM+ was activated from a project file, the file is saved as "project-file-
name.tcl".

<Clear> button

Clears all the descriptions on the tabs.

Remark: Specify the program register and the IOR/SFR for the register name.
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Memory Mapped I/0O window

Data is explicitly read or written at a specified address in this window.

When a write is performed in the Memory Window, the data is internally read and verified by the SM+. In

addition, the memory can also be read simply by scrolling in the Memory Window. On the Memory Mapped 1/O

window, however, the above operations are not performed.

Therefore, this window is useful for reading or writing a specific address.

While the user program is being executed, it momentarily breaks before data is written in this window.

Figure A-5 Memory Mapped I/O Window
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Object

Function

Address:

Input the address to display. The display target address changes by pressing the
Enter key or clicking the <Jump> button.The data contents are not read at this time,
so the address (numerical value) is displayed in the address display section, but
"XX" is displayed in the data section.

<Jump> button

Jumps to the address input in the Address field.

<Refresh All> button

Reads all the areas currently displayed only once. "ZZ" will be displayed in the
data section when an attempt is made to read an unmapped area, or when an error
occurs upon a read.

<Refresh One> button

Reads data in the memory of the address at which the cursor is placed only once.
The read data size depends on the display format.

"ZzZ" will be displayed in the data section when an attempt is made to read an
unmapped area, or when an error occurs upon a read.

<Modify...> button

Opens the Memory Mapped I/O dialog box.

The address at which the cursor is placed is the input address displayed in the
Memory Mapped I/O dialog box.If this button is clicked after the cursor position is
changed in the Memory Mapped I/O dialog box, the Address field in the Memory
Mapped I/O dialog box is also changed.
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Object

Function

<Close> button

Closes this window.

Context menu

Select the display format from Byte, HalfWord, and Word.
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Memory Mapped I/O dialog box

This dialog box can be opened by clicking the <Modify... > button on the Memory Mapped 1/0O window.

to write data to any address.

Itis used

Remarkl: When the area to which data is written is displayed in the Memory Window or Watch Window, data

is read in these

windows after the <Write in> button is clicked.

Remark?2: If Data Size is less than Access Size specified in the Configuration Dialog Box, SM+ reads data in

Access Size once, changes the corresponding part of the read data, and writes the changed data

in Access Size.

Figure A-6 Memory Mapped 1/O Dialog Box

Memory Mapped 1/0

hddiess: [0x10168 Value: 0x00% ¢

DataSize: © Byte © Halfword * Wod

Wirite [n Close

Object Function
Address: Input the address to be written.
The address corresponding to the data for which the cursor is placed in the
Memory Mapped 1/0 window is displayed by default.
Value: Input the value to be written.
Data Size: Select the size of the data to be written.

The size specified in the Memory Mapped 1/0 window is selected by default.

<Write in> button

Data is written to the specified address with the specified size.

<Close> button

Closes this dialog box.
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Sym Inspect window

This window displays the list of the symbols and addresses of loaded module files, and is used for searching the

list for the properly described symbol.

Figure A-7 Sym Inspect Window

= Symlnspect

Load Modude: | beztlzg2romout

[ Match Caze
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I
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sub3 Dx00000570
subd 0=00000544
InitTiner 0=000005=8
OnTimner 0z00000620
!g_string 0=03fE710c
la_shiftiis O=03fE7114
0=03££7128
0=02f£712c
0x03££7130
0=03fE7134 |
Dx03fE7138

0x03££713c
0=03££7140
D=03££7158

0x03££715c
D=03£E7160 o
1|
Object Function
Load Module: Selects a load module file.
Filter: Specifies a properly described symbol so that the symbol is retrieved.
Match Case In Filter:, specify to differentiate or not differentiate case sensitivity. Check this box
to differentiate case sensitivity.
Symbol Displays the symbols. Clicking this icon has the symbols sorted in alphabetical
order.
Address Displays the addresses. Clicking this icon has the addresses sorted in ascending

numerical order.

Context Menu

Function

Copy

Copies the selected address to the clipboard.

Jump to Source

Jumps from the address in the selected line to the identical address displayed in
the Source Window.

Jump to Assemble

Jumps from the address in the selected line to the identical address displayed in
the Assemble Window.

Jump to Memory

Jumps from the address in the selected line to the identical address displayed in
the Memory Window.
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Run Break Time window

This window displays two types of time: Time at which the user program starts running (Run) and time at which

the user program breaks (Break). The window is helpful when measuring takes a long time. The Windows timer

function is utilized for this window; the time is displayed in hours, minutes, and seconds.

Figure A-8 RunBreakTimer Window
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Object

Function

<Clear> button

Clears the time display
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- Usable Character Set

- Symbols

- Numeric Values

- Expressions and Operators

- File Names
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B.1 Usable Character Set

Table B-1 List of Character Set

Classification

Character

Alphabetic characters

Uppercase: ABCDEFGHIJKLMNOPQRSTUVWXYZ
Lowercase:abcdefghijklmnopqgrstuvwxyz

Numerals 0123456789
Character equivalent to alphabetic @ _[v850]
character @ _?[78K]
Table B-2 List of Special Characters
Character Name Usage
( Left parenthesis Changes operation order.
) Right parenthesis Changes operation order.
+ Plus Addition operator or positive sign
- Minus Subtraction operator or negative sign
* Asterisk Multiplication operator or indirect reference operator
/ Slash Division operator
% Percent Remainder operator
~ Tilde Complement operator
Vertical line Bit sum operator
A Circumflex Bit difference operator
& Ampersand Bit product operator or address operator
[ Left bracket Array subscript operator or base register specification symbol [V850]
Array subscript operator or indirect display symbol [78K]
| Right bracket
! Exclamation Absolute addressing start symbol [78K]
$ Dollar Relative addressing start symbol [78K]
# Sharp mark Symbol indicating an immediate value [78K]
Period Direct member operator or bit position specifier
) Comma Delimiter between operands
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B.2 Symbols

(&) A symbol consists of characters Ato Z, ato z, @, _ (underbar), . (period) and 0 to 9. [V850]

A symbol consists of characters Ato Z, ato z, @, _ (underbar), ?, and 0 to 9. [78K]
(b) A symbol must start with a character other than numerals 0 to 9.
(c) Uppercase characters (A to Z) and lowercase characters (a to z) are distinguished.

(d) A symbol must be no more than 2048 characters long (if a symbol of more than 2048 characters is

defined, only the first 2048 characters are valid).
(e) A symbol is defined by loading a load module file.

(f) Symbols are classified into the following types by the valid range:
- Global symbol (assembly language, structured assembly language [78K] , C language)
- Static symbol (C language)
In-file static symbol
In-function static symbol
- Local symbol (C language)
In-module local symbol (assembly language, structured assembly language) [78K]
In-file local symbol
In-function local symbol
In-block local symbol
(9) The following symbols are available for each language used:
- Assembly language, structured assembly language [78K],
label name, constant name [78K] , bit symbol name
- C language
Variable name (including pointer variable name, enumeration type variable name, array name, structure
name, and union name)
Function name, label name

Array element, structure element, union element, bit field (if the symbol is an array, structure, or union)
(h) A symbol can be described instead of an address or numeric value.

(i) The valid range of a symbol is determined based on the source debug information when the source file is

assembled or compiled.
() Describe only the symbol name of a global symbol.

(k) A local symbol is expressed in pairs with a file name.
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B.3 Numeric Values

The following four types of numeric values can be used. The input format of each type is as shown below.

The suffix (bold) and the alphabetic characters of hexadecimal numbers may be uppercase or lowercase
characters. If the first character is A to F, 0 must be prefixed to it.

In the input field of SM+, decimal numbers or hexadecimal numbers are alternately selected, depending on the

default radix.

Table B-3 Input Format of Numeric Values

Numeric Value Input Format

Binary number nY
n...nY (n=0,1)

Octal number nO
n...nO (n=0,1,2,3,4,5,6,7)
nQ
n...nQ (n=0,1,2,3,4,5,6,7)

Decimal number n

n...n

nT

n..nT (n=0,1,2,3,4,5,6,7,8,9)

Hexadecimal numbers n

n...n

nH

n...nH

Oxn

oxn...n (n=0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F)
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B.4 Expressions and Operators

(1) Expressions
An expression consists of constants, register names, IOR/SFR name and symbols coupled by operators.
If IOR/SFR name, label name, function name, or variable name is described as a symbol, an address is
calculated as the value of the symbol.
The elements making up an expression, except operators, are called terms (constants and labels). Terms are

called the first term, the second term, and so on, starting from the left.

(2) Operators

The following operators of the C language can be used:

Table B-4 List of Operators

Symbol Meaning Explanation

Arithmetic operator

+ Addition Returns the sum of the first and second terms.

- Subtraction Returns the difference between the first and second terms.

Multiplication Returns the product of the first and second terms.

/ Division Divides the value of the first term by the value of the second term, and
returns the integer of the results.

MOD Remainder Divides the value of the first term by the value of the second term, and
% returns the remainder of the results.
- sign Unary Returns 2's complement of the value of the term.
operator
(negative)
+ sign Unary Returns the value of the term.
operator
(positive)

Logical operator

NOT Negation Logically negates each bit of the term, and returns the results.

AND Logical Obtains the logical product of the values of the first and second terms on
& product each bit, and returns the results.

OR Logical sum Obtains the logical sum of the values of the first and second terms on each

| bit, and returns the results.

XOR Exclusive Obtains the exclusive logical sum of the values of the first and second terms
logical sum on each bit, and returns the results.

Shift operator

SHR Right shift Shifts the value of the first term by the value (number of bits) of the second
>> term to the right, and returns the results. As many Os as the number of
shifted bits are inserted in the higher bits.
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Symbol Meaning Explanation
SHL Left shift Shifts the value of the first term by the value (number of bits) of the second
<< term to the left, and returns the results. As many 0s as the number of shifted

bits are inserted in the lower bits.

Byte separation operator

HIGH Higher byte Of the lowest 16 bits of the term, returns the higher 8 bits.

LOW Lower byte Of the lowest 16 bits of the term, returns the lower 8 bits.

Word separation operator

HIGHW Higher word Of the 32 bits of the term, returns the higher 16 bits.

LOWW Lower word Of the 32 hits of the term, returns the lower 16 bits.

Other

( Left Performs the operation in () before the operation outside ().
parenthesis '("and ")" are always used in pairs.

) Right
parenthesis

(3) Rules of operation

Operations are performed according to the priority of the operators.

Table B-5 Operator Priority

Priority Operators
1 Higher (,)
2 + sign, - sign, NOT, ~, HIGHT, LOW, HIGHW, LOWW
3 * [, MOD, %, SHR, >>, SHL, <<
4 +, -
5 AND, &
6 Lower OR, |, XOR,

- If the priorities of the operators are the same, the operation is performed from the left toward the right.

Performs the operation in () before the operation outside ().

- Each term in an operation is treated as unsigned 32-bit data.

All operation results are treated as unsigned 32-bit data.

If an overflow occurs during operation, the lower 32 bits are valid, and the overflow is not detected.
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(4) Terms

To describe a constant for a term, the following numeric values can be described.

Table B-6 Range of Radixes

Radix Range
Binary number 0Y <=value <= 1111111111111111111111111111111Y (32 digits)
Octal number 00 <=value <= 377777777770
Decimal number -2147483648 <= value <= 4294967295
(A negative decimal number is internally converted into a 2's complement.)
Hexadecimal numbers OH <= value <= OFFFFFFFH

B.5 File Names

The following regulations apply to the source file names and load module file names.

(1) Source file names and load module file names
File names are composed of atoz, AtoZ,0t0 9, ., _, +,and -.
File names must start with a character other than ".".
File names cannot be prefixed or suffixed by a period (.) or space.
File names are not case-sensitive.

A file name consists of up to 259 characters including the path.

(2) Other file names
Other file names comply with Windows file name regulations.
The following characters cannot be used in file names.
\/:*2"<>];
File names cannot be prefixed or suffixed by a period (.) or space.
File names are not case-sensitive.

A file name consists of up to 259 characters including the path.
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Table C-1 Key Function List

Key Function

BackSpace Deletes one character before the cursor and moves the cursor to the position of the
deleted character.
At this time, the character string following the cursor moves forward.

Delete - Deletes one character after the cursor and move the character string following the
cursor forward.

- Deletes a various event condition selected in the Event Manager or each event dialog
box.

- Deletes the data selected in the Watch Window.

Insert Alternately selects the insert mode and overwrite mode in the Source Window and
Assemble Window. However, this key is invalid in the Memory, Register, and IOR/SFR
Windows, and only the overwrite mode can be used as an input mode.

PrintScreen Loads the entire display screen to the clipboard as a bitmap image (function of
Windows).
Esc - Closes the pull-down menu.

- Closes the modal dialog box.
- Restores the input data.

Alt Moves the cursor to the menu bar.

End Moves the cursor to the end of the line.

Home Moves the cursor to the beginning of the line.

PageUp Scrolls the screen one screen up. The cursor also moves up to the top of the screen.
PageDown Scrolls the screen one screen down. The cursor also moves up to the top of the screen.
Space Inserts one blank character.

Tab Moves the cursor to the next item.

Up arrow key Moves the cursor up.

If the cursor is at the bottom of the screen, scrolls the screen up one line at a time.

Down arrow key Moves the cursor down.
If the cursor is at the top of the screen, scrolls the screen down one line at a time.

Right arrow key Moves the cursor to the left.
If the cursor is at the left most position on the screen, scrolls the screen one column to
the right.

Left arrow key Moves the cursor to the right.
If the cursor is at the right most position on the screen, scrolls the screen one column to
the left.

Enter - Sets the input data.

- Presses the default push button.

F1 Opens the Help window.

User's Manual U17662EJ1VOUM 423




APPENDIX C KEY FUNCTION LIST

Key Function
F2 Forcibly stops program execution. Same function as [Run] menu -> [Stop].
F3 Resets the CPU. Same function as [Run] menu -> [CPU Reset].
F4 Resets the CPU and executes the program. Same function as [Run] menu -> [Restart].
F5 Executes the program. Same function as [Run] menu -> [Go].
F6 Executes the program to the cursor position in the Source or Assemble Window.

Same function as [Run] menu -> [Come Herel].

F7 The user program is real-time executed until execution returns.
Same function as [Run] menu -> [Return Out].

F8 Step execution. Same function as [Run] menu -> [Step In].

F9 Sets a breakpoint at cursor position in Source or Assemble Window.
Same function as [Run] menu -> [Break Point].

F10 Next step execution. Same function as [Run] menu -> [Next Over].
Shift+End Expands the selection range to the end of the line.
Shift+Home Expands the selection range to the beginning of the line.

Shift+Left arrow key Expands the selection range one character to the left.

Shift+Right arrow key | Expands the selection range one character to the right.

Shift+F6 Executes the program from the cursor position in the Source or Assemble Window.
Same function as [Run] menu -> [Start From Here].

Shift+F9 Resets the CPU.
Same function as [Run] menu -> [CPU Reset].

Ctrl+End Displays the last line. The cursor will also move to the last line.

Ctrl+Home Displays the first line. The cursor will also move to the first line.

Ctrl+Left arrow key Moves the cursor one word to the left.
If the cursor at the left most position on the screen, scrolls the screen one column to the
right.

Ctrl+Right arrow key | Moves the cursor one word to the right.
If the cursor at the right most position on the screen, scrolls the screen one column to
the left.

Ctrl+F5 Ignores break points being set, and executes the program.
Same function as [Run] menu -> [Ignore break points and Go].

Ctrl+F9 Sets the address at the cursor position in the Source Window or Assemble Window to
the PC.
Same function as [Run] menu -> [Change PC].

Ctrl+A Selects all the events registered to the Event Manager.
Same function as [View] menu -> [Select All Event] in the Event Manager.

Ctrl+C Copies a selected character string and saves it to the clipboard buffer.

Ctrl+D Disassembles and displays the results from the jump destination address specified by
the data value selected in the current window.Opens the Assemble Window.
Same function as [Jump] menu -> [Assemble].
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Key Function

Ctrl+E Opens the source file displayed in the active Source Window with the editor specified by
the PM+ when the PM+ is running. Same function as [Edit] menu -> [Edit Source].

Ctrl+G Performs a search.Opens the search dialog box corresponding to the current window.
Same function as [View] menu -> [Search...].

Ctrl+J Moves the display position. Opens the each dialog box, depending on the current
window.
Same function as [View] menu -> [Move...].

Ctrl+M Displays the memory contents from the jump destination address specified by the data
value selected in the current window. Opens the Memory Window.
Same function as [Jump] menu -> [Memory...].

Ctrl+O Loads a view file, source file, or text file.
Opens the View File Load Dialog Box. The operation will differ depending on the
extension of the file.
view file: Displays the file in the corresponding window.
Others: Displays the file in the Source Window.
Same function as [File] menu -> [Open...].

Ctrl+S Saves the data displayed in the current window to the view file.
Same function as [View] menu -> [Save...].

Ctrl+U Displays the corresponding source text and source line, using the data value selected in
the current window as the jump destination address. Opens the Source Window.
Same function as [Jump] menu -> [Source Text].

Ctrl+Vv Pastes the contents of the clipboard buffer to the text cursor position.

Ctrl+w Temporarily displays the contents of the specified data.
Opens the Quick Watch Dialog Box.
Same function as [View] menu -> [Quick Watch...].

Ctrl+X Cuts a selected character string and saves it to the clipboard buffer.
Same function as [Edit] menu -> [Cult].

Ctrl+Shift+Left arrow | Expands the selection range one word to the left.

key

Ctrl+Shift+Right Expands the selection range one word to the right.

arrow key
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- Display Format
- Types of Messages

- Message Lists

D.1 Display Format

Messages are output to the error/warning dialog box.

By pressing the F1 key while the error/warning dialog box is open, the related online help files are displayed.

Figure D-1 Error/Warning Dialog Box

SM+ for Y850

/
Type No.(hexadecimal humber)

D.2 Types of Messages

The SM+ outputs the following types of messages.

Table D-1 Types of Messages

Types Meaning

Output messages of debugger block (type + 4-digit)

AXXXX A: Abort Error
Stops processing, and terminates the SM+.If this error occurs, debugging cannot be continued.

Fxxxx F: Fail
Stops processing, and opened windows and dialog boxes are closed.

WXXXX W: Warning
Stops processing, but opened windows and dialog boxes are not closed.

Output messages of simulator block (type + 5-digit)

EXXXxX Error messages
A message is outputted and processing stops.

WXXXXX Warning messages
A message is outputted and processing continues.
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D.3 Message Lists

< X0000~ > < X1000~ > < X2000~> < X3000~ > < X4000~> < X5000~ > < X6000~> < X7000~> <

X8000~ > < X9000~ > < Xa000~ > < Xb000~ > < Xc000~ > <Xd000~ > < Xe000~ > < Xf000~ >

<X10000~>

(1) X0000~

F0002:

This feature is not supported.

A0101:

Can not find initialization file (expc.ini).

A0102:

Host name not found.

A0105:

Failed in reading device file (d3xxx.800).

1) Necessary files may be damaged. Reinstall the device file.

A0106:

lllegal data received.

A0108:

Failed in reading initialization file (expc.ini).

FO10a:

Can not communicate. Please confirm the availability of the communication port.

A01l1a0:

No response from the emulation CPU. Please confirm the signal of the CLOCK or RESET and so on.
[78K0]

No response from the emulation CPU. Please confirm the signal of the CLOCK or RESET,WAIT and so
on. [78K0S]

1) Check the HOLD signal, WAIT signal, clock signal, etc. The IOR value (or SFR value) may not be

correct.

AOlal:

Failed in reading ie703000.ie.

AOla2:

Break board is not connected.

AOla3:

Emulation board is not connected.

AOla5:

POD/EM1 board is not connected.

AOla6:

Executor is running.

AOlar:

Failed in reading micro program file (mOxxx.78Kk).

A0la8:

Failed to find configuration file (lv8hw.ini). [V850]

Failed in reading initialization file (expc.ini). [78K]

AOlad:

Please update the device driver for the PC interface board.

1) The device driver may be old. Install the latest device driver.

AOlae:

Failed in reading configuration file (lv8hw.ini). [V850]

Failed in reading initialization file (expc.ini). [78K]

AO1laf:

Failed in executing monitor command.

A01b0:

Can not communicate with monitor program. Please check the availability of communication port, the

setting of CPU board or the type of cable.

AO01b1:

Can not communicate with monitor program. Please terminate the debugger and check the power of

CPU board or the connection of cable then restart the debugger.

User's Manual U17662EJ1VOUM 427



APPENDIX D MESSAGES

A01dO:

Not enough memory in starting simulator.

A01d1:

Not enough memory in starting simulator.

F0200:

Verification error occurred. Failed in writing memory.

1) External memory could not be accessed, as it is not set. Change the register values necessary for

accessing the external memory using the IOR/SFR Window or Hook Procedure before download.

F02a0:

Bus hold error.

1) CPU is in the bus-hold status. Reset the debugger.

F02a2:

Can not compulsory break.

F02a3:

Reset under continuation.

F02d2:

Not enough memory for trace-buffer.

F0300:

User program is running.

FO301:

User program is being breaked.

F0302:

User program is being traced.

F0303:

Not traced.

F0304:

Trace memory is not set.

F0306:

No trace block exists.

FO0307:

No event condition exists.

F0308:

No timer measurement is done.

F0309:

No trigger frame exists.

FO30a:

Tracer is being stopped.

FO30b:

Specified snap-event has not been registered.

F030c:

Specified stub-event has not been registered.

F030d:

Timer is running.

FO30e:

Memory copy area is overlapped.

FO30f:

Trace has been already set.

F0310:

Event condition is not set.

FO311:

Too many valid timer event conditions.

F0312:

Specified timer event is not set.

F0313:

lllegal map range.
1) Check the map range in the Configuration Dialog Box. When mapping to external memory has been
performed, change the register values necessary for accessing the external memory using the IOR/

SFR Window or Hook Procedure before download).

F0314:

Only trace delay mode can set with delay trigger.

FO315:

Delay trigger cannot set without trace delay mode.

F0316:

Overflowed the number of mapping.

F03a0:

Target is not turned on.

FO3al:

Step execution is being done.
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F03a2:

Timer and Tracer are running.

F03a3:

Event link and BRS events are mixed.

F03d0:

Back-trace is being executed.

FO3d1:

Back-trace is being stopped.

F03d2:

Back-trace execution point overrun oldest frame.

F03d3:

Register status or Memory status cannot be set up other than Phasel of event link.

F03d4:

No back-trace information exists.

F03d5:

Last command can not be backstepped.

F0400:

lllegal condition.

F0401:

Result of timer measurement overflowed.

F0402:

Too many event conditions with path count.

F0403:

Too many address range conditions.

F0404:

Too many simultaneously-usable-event conditions.

F0405:

Too many snap-events.

F0406:

Too many stub-events.

F0407:

Too many initialization data.

F0408:

Too large search data (> 16 byte).

F0409:

Too large search data (> search range).

F040a:

Too many Linking-event conditions.

F04a0:

Software break conditions number overflow.

FO4al:

Not enough memory for emulation.

FO4az2:

Too many partition of bus size.

F04a3:

Too many execution-event conditions.

FO4a4:

Too many bus-event conditions.

A0600:

Not enough memory for buffer.

1) There is not enough system memory. Close the applications being executed and the open files.

A0601:

Not enough resource of operating system.

FOb20:

This event number can not be used.

FOb61:

Section Trace event conditions overflow.

FOb66:

Cannot use the break before execution event and the software break at the same time.

FOb80:

Reset by hardware error.

FOcO00:

Monitor file read error.

1) Necessary files may be damaged. Reinstall the debugger.

AO0c01:

During access of register, CPU did time out.

1) Check the clock signal, etc. The register value may not be correct.

AO0c02:

During access of memory, CPU did time out.

1) Check the HOLD signal, WAIT signal, clock signal, etc. The memory value may not be correct.
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AO0c03: During access of 1/O register, CPU did time out.
1) Check the HOLD signal, WAIT signal, clock signal, etc. The I/O register value may not be correct.
FOc20: Guarded area can not be accessed.
FOc21: Memory was unready status.
FOc22: Memory unready status was canceled.
FOc23: Bus hold under continuation.Check the setting of the target board, or mask the HOLD pin.
FOc24: It cannot shift to debug mode.
1) Check the clock signal. This may be caused by a stopped clock or a slow clock.
FOc25: Flash macro service ROM was accessed or stepped in.
1) Please perform [Go] execution or CPU reset.
FOc26: FLMD terminal is in a write-protected state.
1) FLMD is not in the write-enabled status. Check the status of the FLMDO and FLMD1 pins.
FOc27: Security flag is in a write-protected state.
1) The security flag of the flash memory has disabled writing, block erasure, or chip erasure. Nothing
can be written to the flash memory.
FOc28: Internal RAM is not enough, the writing to flash memory is not made.
1) The internal RAM size is less than 4 KB and flash self-programming cannot be executed.
FOc29: The blank check of flash memory failed.
FOc2a: The erasing of flash memory failed.
FOc2b: The writing of flash memory failed.
FOc2c: The internal verification of flash memory failed.
FOc2d: Failed in writing flash memory.
FOc2e: There is no response from flash macro service.
FOc2f : Response from flash macro service is not right.
FOc30: Flash I/O register operation prohibition setup needs to be canceled.
FOc31: STOP mode under continuation. Can not compulsory break. Please release STOP mode or reset the
CPU.
FOc35: Abnormal Internal ROM size. The size is different from the default of the device.
FOc36: Abnormal Internal ROM size. The size is different from the default of the device.
FOc38: Extended monitor area is not blank.
FOc40: Status of effective event conditions cannot be changed.
FOc41: Coverage test is being executed.
FOc42: Monitor has failed in shift in the debugging mode.Please reset the CPU.
FOc44: Coverage test is being executed.
FOc45: Inside of Power off reset emulation cannot carry out program execution.
FOc46: Change of Internal ROM size or Internal RAM size or RAM monitor or DMM is not valid during Flash
Self Emulation.
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FOc60:

Event before execution cannot be set up other than break conditions.

FOc61.:

Can not register event numbers which can not be used for hardware break.

FOc62:

Event numbers reserved for hardware breaks can not be used.

FOc63:

Event link conditions cannot set.

FOc64:

Too many ROM-emulation-RAM areas.

FOc67:

Writing of flash memory during block is not made.

FOc70:

DCU cannot be accessed.

FOc71:

Reset cannot be performed.

1) Check the clock signal. This may be caused by a stopped clock or a slow clock.

FOc72:

Monitor memory cannot be accessed.

FOc73:

Monitor execution cannot be performed.

FOc74:

CPU register cannot be accessed.

FOc75:

Monitor has failed in shift in the debugging mode. Please reset the CPU.

FOc76:

Initial state at the time of DCU access start is unusual.

FOc77:

DCU access is unusuall.

FOc78:

Failed in reading of trace data.

FOcal:

Monitor file not found.

1) Necessary files may be damaged. Reinstall the debugger.

FOcaz2:

This device file does not include the on-chip debug information.

FOcas3:

Unsupported information is included in the on-chip debug information in the device file.

1) An unknown flag is included in the on-chip debug information of the device file.The exec module may

be old. Install the latest exec module.

FOcaf:

Trace block can not be stepped over.

(2) X1000~

A1001:

No entry exists for specified number.

A1002:

Can not relocate internal RAM.

F1003:

lllegal relocation address.

F1004:

lllegal condition.

A1005:

Invalid attribute.

F1006:

lllegal address.

A1008:

Not enough memory for tables.

1) There is not enough system memory. Close the applications being executed and the open files.

A1009:

Already initialized.

A100a:

Not initialized.

F100b:

User program is running.
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F100c: Different bus size has been already specified.

F100d: Too large bus size.

F100e: Too large bus partition size.

W100f: Target is not turned on.

F1010: lllegal map range.

F1011: Failed in setting internal ROM and RAM.

F1012: This feature is not supported.

F1013: No terminal name.

W1014: Data is not exist.

A1015: Programmable-IOR does not exist.

F1016: Programmable-IOR does not movable.

1) Necessary files may be damaged. Reinstall the latest device file.

F1017: 1/O Protect mapping is possible a target attribute only.

F1018: lllegal Internal ROM size.

F10la: Specified Simulator configuration file was not found.

F101b: Simulator configuration file was not specified.

F101c: lllegal Simulator configuration file.

Aldbe: Error occurred inside debugger.

(3) X2000~

F2000: lllegal IOR/SFR name.

A2001: lllegal address.

F2002: User program is running.

F2003: lllegal IOR/SFR number.

F2004: lllegal bit number.

W2005: IOR/SFR of Read Protect attribute was specified.

F2006: Hidden IOR/SFR was specified.

F2007: IOR/SFR of ban read or write was specified.

F2008: IOR/SFR not existing was specified.

A2009: Device file is damaged or error is in file.

F200a: lllegal value specified for IOR/SFR.

A200b: Can not copy.

A200c: Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

W200d: No initialize data for IOR/SFR.

F200e: IOR/SFR area can not be accessed.
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A2222: lllegal condition.

(4) X3000~

F3000: No mapped address was accessed.
1) The allocation addresses of the program and the addresses of the debugger may not match.
Set the mapping to the external memory in the Configuration Dialog Box according to the allocation
addresses specified in the link directive file on compilation. When mapping to external memory has
been executed, change the register values necessary for accessing the external memory using the

IOR/SFR Window or Hook Procedure before download.

F3001: Memory has different value.

F3002: lllegal start address.

F3003: lllegal end address

F3004: lllegal start address and end address.

F3005: lllegal condition.

F3006: User program is running.

F3007: Verification error.

F3008: No condition specified.

F3009: Parameter size does not align with access size alignment.

F300a: Specified address does not align with access size alignment.

F300b: Source address does not align with access size alignment.

F300c: Destination address does not align with access size alignment.

F300d: lllegal end address.

F300e: Different access size in specified area.

F300f: Different access size both in source and destination areas.

F3010: Different access size in destination area.

F3011: Different access size, source & destination.

A3012: Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

F3013: Failed in writing DMM.

F3014: Oveflowed mapping area.

F3015: Processing was interrupted.

F3016: This feature is not supported.

(5) X4000~

F4000: Can not delete specified event.
1) The specified event cannot be deleted as it is being used under another condition. Invalidate it for

other usages before deleting.
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F4001:

lllegal table number.

F4002:

lllegal start address.

F4003:

lllegal end address.

F4004:

lllegal status.

F4005:

lllegal data.

F4006:

Specified event number has been already used.

F4007:

Too many same events are registered.

F4008:

Specified event has not been registered.

F4009:

lllegal data size.

F400a:

lllegal mode.

F400b:

Setting value is inaccurate.

F400c:

Event link conditions cannot be used for section trace conditions.

F400d:

Too many identical events are registered (>= 32767).

F400e:

Specified event condition does not exist.

F400f:

lllegal event link condition.

F4010:

Function not found.

A4011:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

F4012:

Timer is being disabled.

W4013:

Access size is different from its mapped bus size.

F4014:

Can not use software break.

F4015:

Can not use event condition specifying address range.

F4016:

Can not change event condition.

F4017:

Can not access word at odd address.

A4018:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

F4019:

This feature is not supported.

F401a:

No Event.

F401b:

Can not use tag-event.

W401c:

Software break can not be set on this area.

F401d:

Start event and end event of timer are not made to the same setup.

F401e:

Too many trace-events.

F401f:

Path count cannot be set up.

F4020:

Address range cannot be set up in event before execution.

F4021:

Event conditions number overflow.

F4022:

Software DMM conditions number overflow.
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F4023:

Real-time call conditions number overflow.

F4024:

Software break call conditions number overflow.

F4025:

lllegal snap condition.

F4026:

Too many event conditions cannot be set as Phasel and Phase?2 of event link conditions.

F4027:

Software break conditions number which can be set as internal ROM was overflow.

F4318:

lllegal memory bank setting.

(6) X5000~

A5000:

lllegal device file type.

A5001:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

A5002:

Can not open device file.

A5003:

Reading of device file went wrong.

A5004:

Can not close device file.

A5005:

lllegal device file format.

1) Necessary files may be damaged. Reinstall the device file.

A5007:

Device file has broken or error is in a file.

F5008:

Can not open device file.

1) Necessary files may be damaged. Reinstall the device file.

F5009:

Can not open ie703000.ie.

F500a:

Specified device file is illegal version.

1) Necessary files may be damaged. Reinstall the device file.

W500b:

Specified device file does not relocate IRAM.

A500c:

Failed in reading expc.ini.

A500d:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

W500e:

No tag data which it was going to refer to device file.

A5300:

lllegal device file type.

A5301:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

A5302:

Can not open database file.

1) Necessary files may be damaged. Reinstall the debugger and device file.

A5303:

Reading of database file went wrong.

A5304:

Can not close database file.

A5305:

lllegal database file format.

1) Necessary files may be damaged. Reinstall the debugger, and device file.
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A5306:

Database information has been already initialized.

A5307:

Database information does not exist.

F5308:

Can not open specified database file.

1) Necessary files may be damaged. Reinstall the debugger.

F5309:

Specified database file is illegal version.

1) Necessary files may be damaged. Reinstall the debugger, and the device file.

(7) X6000~

F6000: Current function does not exist.

F6001:

lllegal symbol name.

F6002:

lllegal condition.

F6003:

lllegal function name.

F6004:

Overflowed output buffer size.

F6005:

lllegal expression.

(8) X7000~

F7000:

lllegal mode.

F7001:

User program is running.

F7002:

User program has been stopped.

F7003:

Trace enabled.

F7004:

Trace memory is not set.

F7005:

Function return address does not exist, can not do step execution.

W7010:

No source information exists.

W7011:

Unknown result of step execution.

A7012:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

AT70fe:

Bus hold error.

1) CPU is in the bus-hold status. Reset the debugger.

F7801:

End waiting state of step execution was canceled.

F7802:

End waiting state of step execution was canceled.

F7f00:

Aborted step execution.

F7f02:

Suspended step execution.

ATf03:

Failed in canceling RUN/STEP.

F7f04:

Can not execute non-mapped area.

F7f05:

This feature is not supported.
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(9) X8000~

F8000:

Specified file was not found.

F8001:

lllegal line number.

F8002:

Current information is not set.

F8003:

lllegal address.

F8004:

This feature is not supported.

(10) X9000~

A9000:

Specified register symbol does not exist.

A9001:

Specified register symbol ID does not exist.

F9002:

lllegal value.

A9003:

lllegal condition.

A9004:

Too large register size.

F9005:

This feature is not supported.

(11) Xa000~

Fa001:

lllegal expression.

Fa002:

Start address is bigger than the end address.

Fa003:

lllegal source path.

Fa004:

Too long expression.

Aa005:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Fa006:

lllegal argument.

Fa007:

lllegal program number.

Fa008:

Source path is not set.

Fa009:

File not found.

Fa0O0a:

Can not open file.

1) The file is damaged or does not exist. Recreate the file.

AaO0b:

Can not close file.

AalQ0c:

Failed in reading file.

1) The file is damaged or does not exist. Recreate the file.

Fa00d:

Not source file of load module.

Fa0Oe:

lllegal line number.

FaO0of:

Variable does not exist.

Fa011:

Can not access register.

Fa012:

Can not access memory.
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Aa013: Reading of file went wrong.

Fa0l14: It was going to open the binary file.

Fa015: Can not get temporary path.

1) The disk is full. Delete or move unnecessary files and increase the available memory in the disk.

Fa016: Can not create temporary file.

1) The disk is full. Delete or move unnecessary files and increase the available memory in the disk.

Fa017: Can not remove temporary file.

Fa020: This feature is not supported.

Fa021: Symbol assigned to register cannot be specified.

Fa022: The character whitch cannot be used for the folder is contained or the folder does not exist.

(12) Xb000~

Fb0QO: lllegal command line.

Fb001: Program information does not exist in specified load module file.

Fb002: File not found.

Fb003: Function not found.

Fb004: Selected load module different from kind (Chip) was loaded.

Fb005: Symbol not found.

1) The address could not be found. Specify a location holding address information.

Fb008: lllegal expression.

Ab009: Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Fb0Oa: lllegal symbol in load module file.

FbOOb: Current program does not exist.

Fb0Oc: Current file does not exist.

Ab00d: Current function does not exist.

Ab0Oe: Current line does not exist.

Ab0Of: Tag not found.

Ab010: Failed in loading symbol table.

Ab011: lllegal line number.

Fb012: Too large line number.

Ab015: Reading of file went wrong.

1) The file is damaged or does not exist. Recreate the file.

Ab016: Can not open file.

1) The file is damaged or does not exist. Recreate the file.
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Ab017:

Failed in writing file.

1) The file is damaged or does not exist. Recreate the file.

Ab019:

Reading of file went wrong.

AbOla:

Can not close file.

FbO1b:

Too long load module file name.

AbO1c:

Too many entries of the task kind.

FbO1d:

Address not found.

WhbO01le:

No debug information (not compiled in Debug Build mode).

FbO1f:

Can not find structure member.

Fb020:

Can not find value.

Fb021:

No debug information exists in load module file.
1) To create a load module with appended debug information, execute build in build mode of Debug

Build.

Fb022:

lllegal line number.

Ab023:

Current stack frame is not active.

Ab024:

Different section.

Fb026:

Too many array dimensions (> 4).

Fb027:

Found end of file.

1) The specified file may be damaged. Recreate the file.

Fb028:

This feature is not supported.

Fb029:

lllegal address.

Fb02b:

Can not stack trace with current PC value.

Fb02c:

Too many blocks for one function.

Fb02d:

lllegal argument.

Fb02e:

The file does not exist in the SOURCE PATH.

1) On stopping the program, the source that the debugger tried to display could not be found. Check if
the path connects to the source in the Debugger Option Dialog Box, or check if the source is in the
same directory as the out file. Refer to the Assemble Window on which the error message is

displayed, and check if the corresponding path connects.

FbO2f:

Information has been deleted because of optimization.

Ab030:

Monitor timed out.

Ab031:

Already set in memory.

Ab032:

Out of scope.

Ab033:

LP is not stored.

Fb034:

Return execution from present PC position cannot be performed.

Fb037:

Too Many Line-Numbers Information.
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Fb038:

Compiler version mismatch.

1) Recreate the load module with the latest compiler.

Ab039:

Failed in loading debug information.

AbO3a:

No more section information.

Fb040:

Specified file is not load module.

1) This is not a linker output file. Source debug cannot be executed with the load module before output

from the linker. Specify the load module output from the linker.

AbO41:

Too many files in load module to download.

Wb042:

Symbol module is not initialized.

Fb32e:

lllegal port number.

Fb32f:

lllegal port name.

Fb330:

lllegal port position.

Fb331:

lllegal increment number.

Fb332:

Port for memory bank is not set.

Fb333:

lllegal bank number.

Fb334:

Area for memory bank is not set.

Whb335:

Too long symbol name.

(13) Xc000~

Fc001:

Can not open file.

1) The file is damaged or does not exist. Recreate the file.

Ac002:

Can not close file.

Ac003:

Reading of file went wrong.

1) The file is damaged or does not exist. Recreate the file.

Ac004:

Reading of file went wrong.

Fc005:

lllegal file type.

Fc006:

Kind (Chip) of load module is illegal.

Fc007:

Specified file is not load module.

1) This is not a linker output file. Source debug cannot be executed with the load module before output

from the linker. Specify the load module output from the linker.

Fc008:

Specified load module file (ELF) is old version.

Ac009:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Fc00a:

No mapped address was accessed.

Fc0O0b:

Load module is not loaded.

Fc00c:

lllegal argument.

Fc00d:

User program is running.

440

User's Manual U17662EJ1VOUM




APPENDIX D MESSAGES

Fc0Oe:

User program is being traced.

FcOoOf:

Interrupted.

Fc011:

lllegal load module file format.

Fc012:

Check sum error.

Fc013:

Too wide address range to upload (> 1M byte).

Fc014:

Failed in writing file.

1) The file is damaged or does not exist. Recreate the file.

Fc015:

lllegal program number.

Fc016:

Load information is full.

Wc017:

Symbol information is duplicated, please reset symbols.

Fc018:Specified file is not load module.

1) This is not a linker output file. Source debug cannot be executed with the load module before output

from the linker. Specify the load module output from the linker.

Fc019:

Failed in writing memory.

WcO01la:

BSS area is assigned to non-mapped area.
1) When the program is executed, a non-map break may occur. Either allocate the BSS area to the
internal RAM by using a link directive, or map the emulation memory or target memory to the BSS

area using the Configuration Dialog Box of the debugger.

FcO1lb:

Programmable-IOR address not specified.

1) Necessary files may be damaged. Reinstall the debugger.

WcOlc:

Programmable IOR address mismatch.

1) Necessary files may be damaged. Reinstall the debugger.

Wc01d:

Selected load module different from kind (Chip) was loaded.

FcOle:

.Flash erase is not supported.

Fc100:

This feature is not supported.

(14) Xd000~

Ad000:

Error occurred inside debugger.

Ad001:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Ad002:

Failed in reading initialization file (expc.ini).

Fd004:

Can not find Dynamic Link Library.

(15) Xe000~

Fe000:

lllegal argument.

Fe001:

lllegal start address.
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Fe002:

lllegal end address.

Fe003:

Too large size.

Fe004:

Can not open file.

1) The file is damaged or does not exist. Recreate the file.

Fe005:

Failed in reading file.

1) The file is damaged or does not exist. Recreate the file.

Fe006:

Reading of file went wrong.

Fe007:

Failed in writing file.

1) The file is damaged or does not exist. Recreate the file.

Ae008:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Fe009:

lllegal file format.

FeOOa:

Verification error.

Fe010:

This feature is not supported.

(16) Xf000~

Af000:

Not enough memory.

1) There is not enough system memory. Close the applications being executed and the open files.

Ff000: Not enough memory.

Ff001: [XXX] not found.

Wf002: Not found [XXX]. Search from the beginning?

Wf003: Already exceed search region.

Ff004: Missing parameter.

Ff005: lllegal function name.

Ff006: lllegal number.

Ff007: Start address is bigger than end address.

Ff008: lllegal symbol or expression.

Ff009: [XXX] This file is illegal type.

Ff100: Disk cannot write or full.

Ff101: File not found.

Ff102: File not Create.

Ff103: Old project file version.

Ff104: lllegal project file format.

Ff105: This file is a project file for [XXX].Please select a correct file.
Wf106: CPU in the Project File was Changed. You must exit the debugger for the new CPU. Do you exit the

Debugger?

442

User's Manual U17662EJ1VOUM




APPENDIX D MESSAGES

Wf107:

CPU in the Project File was Changed. Do you start the Debugger with this CPU?

Wf108:

Selected project file different [YYY] from chip [XXX] was opened. Does it open, although the chip

cannot be changed?

Wf109:

Project Manager cannot be used with the debugger of this version. Please use PM+.

Wf200:

No difference encountered.

Ff201:

Memory mapping error.

Ff202:

Verify error.

1) External memory could not be accessed, as it is not set. Change the register values necessary for

accessing the external memory using the IOR/SFR Window or Hook Procedure before download .

Wf203:

When a program is running, while rewriting a memory, program execution stops for a moment. Do you

wish to rewrite a memory?

Wf300: Would you like to save the changes made in [XXX]?

Ff301: The symbol being used on the event condition can't be evaluated.
Wif302: Delete: [XXX]

Wf303: [XXX] is edited. Delete: [YYY]?

Wf304: [XXX] is edited. Save: [YYY]?

Wf305: [XXX] is already exist. Do you replace it?

Ff306: This name is too long.

Ff307: There is the same name in other kinds.

Ff308: An address can't be omitted.

Ff309: lllegal address mask.

Ff30a: lllegal data mask.

Ff30b: lllegal ext probe mask.

Ff30c: lllegal ext probe data.

Ff30d: lllegal pass count.

Ff30e: lllegal register name.

Ff30f: lllegal register bank.

Ff310: lllegal delay count.

Wif311: Only one [XXX] can be enabled. Do you make this [YYY] to enable?
Ff312: [XXX] is already there.

Ff313: Event number already exist.

Ff314: Event name is not set.

Ff315: [XXX]is already there.

Ff316: Max number of enabled [XXX] event is over. Please disable other enabled [YYY] event.
Ff317: Max number of set event is over.

Ff3le: lllegal start address.

Ff31f: lllegal end address.
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Ff322: lllegal count rate.
Ff323: lllegal time out break count.
Ff324: Section and Qualify can be specified at the same time.
Wif325: User program is running. Do you want to stop user program for a moment and set it?
Wf326: User program is running. Do you want to stop user program for a moment and delete it?
Ff350: There is a phase which event are not in the middle.
Ff351: The same event is contained in Link and Disable.
Ff352: An event isn't specified.
Ff357: AND eventis in Phase.
Ff400: Coverage mapping error.
Wf401: Clear coverage?
Ff500: lllegal symbol.
Ff501: lllegal value.
Ff502: lllegal parameter.
Ff503: Max number of symbol is over.
Ff504: This variable cannot be set as a break.
1) Break cannot be set for the following variables.
- Local variables, static variables
- Array variables, member variables of structures/unions
- Register/IOR/SFR
- Variable expressions
Wf600: Save project file?
Wf601: When connecting the target system, please turn on the target system.
1) When a target is not connected, simply click the <OK> button.
Wf602: Please change a MODE mask condition or connect the target system.
Ff603: Incorrect ID Code.
Af604: Incorrect ID Code. Abort the debugger.
Ff605: Please check connection with the target board.
1) Check the connection of the target connector (TC). If a target is not connected, review the Target
setting in the Configuration Dialog Box.
Ff606: Please check connection with the target board, and power on it.
1) Check the target power supply. If a target is not connected, review the Target setting in the
Configuration Dialog Box.
Wf607: Please check connection of the exchange adapter.

1) Check the connection of the exchange adapter (EA).

Recommend wearing of the exchange adapter, if the target is not connected.
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Ff608: Please disconnect the target board.

1) A current may flow from the internal power supply to the target. Disconnect the target connector (TC)
from the conversion adapter (EA). Review the setting in the Configuration Dialog Box if the target is
not connected.

Ff609: Please power off the target board, and disconnect it.

Af60a: Incorrect ID Code. Flash memory was erased. Abort the debugger.
Af60b: Disabled ID Code. Flash memory was erased. Abort the debugger.
Af60c: During break Target was not turned on.

Wf700: Do you want to download Load Module File?

Wf701: Do you load symbol information only?

Wf800: Configuration of Memory Bank is not set.

Wf801: BANK address must be in target memory.

Ff802: All events are deleted. because the use of external probe was changed.
Ff803: This event address is invalid on current configuration.

Ff804: Invalid PC value.

Ff805: Cannot set temporary break on this address.

Ff806: External data is being used by Debugger.

Ff900: lllegal I/O port name.

Ff901: Memory mapping error.

1) The specification of the address is illegal. Check the addresses that can be specified in the Add 1/0

Port Dialog Box.
Ff902: lllegal access size.
Ff903: lllegal access type.
Ff904: There is the same name.
Wf905: [XXX] is already exist. Do you replace it?
Wf906: Would you like to register the change made in [XXX]?
Ffa00: The [XXX] function of current program on PC position not found.

1) The symbol specified in main() label: in the Debugger Option Dialog Box could be found. Set a

symbol of the main routine of the program. Default is _main.
Ffa0l: The line information on PC position not found.

1) The source file corresponding to program counter (PC) value when the program was stopped could
not be found. The following reasons are possible.
-The source file exists in a location that the source path does not connect to.
-The program stopped where the source files, such as library or RX, do not exist.

-The program looped, jumped to an address that is not used by the program, and stopped there.
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Wfb00: User program is running. Do you want to stop user program?
1) <Yes> button is selected, execution of the user program is stopped and then the Exit Debugger
Dialog Box is displayed. If it is specified in the Debugger Option Dialog Box that the Exit Debugger
dialog box is not to be displayed, however, the SM+ is terminated.
<No> button is selected, execution of the user program is not stopped and the Exit Debugger Dialog

Box is not displayed. The SM+ is not terminated.

Ffc00: Online help window cannot be started. Please install HTML Help environment with reference to a users

manual.

Ffd0O: Failed to specify [XXX].

Ffe00: The maximum size of RRM was exceeded.

Wfe01l: There is a duplicate RRM address.

WfeOb: It shift to the flash mode. Is it completely cleared but is the present event. Doesn't it care?

Fffif: Interrupted.

(17) X10000~

E10000: Can't allocate momory.
1) Could not secure the memory required for processing.

Close other applications, or increase virtual memory in Windows to secure the required memory.

E10001: Can't open file.
1) Could not open to specified file.

Check if the file exists, the file attributes, and the disk capacity.

E10002: lllegal file format.

1) Specified file format is incorrect.

Check if the specified file attributes (Open dialog box) are correct, and check also the file contents.

E10003: Can't write file.

1) Could not write to specified file.

Check if the file exists, the file attributes, and the disk capacity.

E10180: A user model file is not specified.
1) User model file is not specified in configuration file loaded in user model.

Specify the user model file.

E10181: Can't open the user model file.
1) Could not open specified user model file, or MakeUserModel function does not exist.

Check if the file exists, the file attributes, and if the MakeUserModel function exists.

E10200: The pin name is invalid.

1) Specified pin name is not correct (does not exist in target device).

Specify a pin name that exists in the target device.
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E10440: Program is running.
1) Could not perform processing during program execution in the [Timing Chart] Window.

Stop program execution and then perform processing.

E10500: Correspondence of loop is not correct.
1) Loop start and loop stop correspondence in the [Signal Data Editor] Window is not correct.

Perform modification so that loop start and loop stop correspondence is correct.

E10501: The data number exceeded maximum.

1) Data number (line number) exceeded maximum (1,048,576) in the [Signal Data Editor] Window.

Perform adjustment so that the data number does not exceed the maximum.

E10502: The pin name is invalid.
1) Pin name specified during pin specification in the [Signal Data Editor] Window is not correct (does
not exist in target device).

Specify a pin name that exists in the target device.

E10503: lllegal loop count.
1) The loop count in the [Loop] Dialog Box is an illegal value or out of the valid range (0 to 99).

Specify a correct value.

E10700: The pin name is invalid.
1) Pin name specified during pin specification in the [I/O Panel] Window is not correct (does not exist in
target device).

Specify a pin name that exists in the target device.

E10702: lllegal thickness of line.
1) Line thickness specified during style setting in the [I/O Panel] Window is an illegal value or is outside

the valid range (1 to 100).

E10703: lllegal hold time.
1) Hold time specified during input-related part setting in the [I/O Panel] Window is an illegal value or is

outside the valid range (0.001 to 999).

E10704: lllegal muximum input.
1) Maximum input value specified during level gauge setting in the [I/O Panel] Window is an illegal
value or is outside the valid range (1 to 65535).

Specify a correct value.

E10710: A bitmap path is not specified.

1) Either active or inactive bitmap, or both not specified during bitmap addition in the [I/O Panel]
Window.
Specify bitmap file.

E10711: A bitmap path is invalid.
1) Bitmap file specified during bitmap addition in the [I/O Panel] Window is not correct.

Check if the file exists and file the attributes.
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E10740: Program is running.
1) Could not perform processing because program is being executed in the [I/O Panel] Window.

Stop program execution and then perform processing.

E10800: The interface address is invalid.

1) Interface address set in the [Simulator Option] Dialog Box is not correct.

Set a correct value.

E10900: lllegal baudrate value.
1) Baudrate value specified in the [Format (UART)] Dialog Box is not a correct value.

Refer to the user's manual of the device and specify an integer within the valid range.

E10901: lllegal transfer clock value.
1) Transfer clock value specified in the [Format (CSI)] Dialog Box is not a correct value.

Refer to the user's manual of the device and specify an integer within the valid range.

E10902: lllegal data bit length.
1) Data bit length specified in the [Format (UART)] Dialog Box or [Format (CSI)] Dialog Box is outside
valid range (integer equal to or lower than 32).

Specify an integer within the valid range.

E1ffff: The internal error occurred.

1) The internal error occurred. Notify the manufacturer.
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A

About Dialog Box ... 285

access monitor ... 200

Access monitor function ... 57
Active status and static status ... 88
Add I/O Port Dialog Box ... 222

Add Watch Dialog Box ... 189
Address Move Dialog Box ... 179
Assemble Search Dialog Box ... 177
Assemble Window ... 173

B
break
breakpoint setting ... 47
setting break to variable ... 48
Break Dialog Box ... 268
break function ... 45
Browse Dialog Box ... 287

C

CO coverage ... 68

callback procedure ... 365

Change Watch Dialog Box ... 192
character set ... 417

Code Coverage ... 68

Code Coverage Window ... 249
Come Here ... 50

command ... 286

Command reference ... 361
Conditional trace ... 65
Configuration Dialog Box ... 141
Connected parts types ... 118
Console Window ... 286

Contents saved to project file ... 83
Context menu ... 125
Coverage-Address Dialog Box ... 252
Customize dialog box ... 359

D

Debug function list ... 35

Debugger Option Dialog Box ... 149
Delay Count Dialog Box ... 248
Delay trigger trace ... 67

DMM Dialog Box ... 209

download ... 39

Download Dialog Box ... 157

drag & drop function ... 91

E

Edit mode ... 328

emulation ROM ... 145

Environment Setting File Load Dialog Box ... 282
Environment Setting File Save Dialog Box ... 281

Errors ... 426

Event Dialog Box ... 258
Event function ... 71
Eventicon ... 75

Event Link Dialog Box ... 265
Event Manager ... 253
Event manages ... 75

Event Setting Status (Event Mark) ... 165

Exit Debugger Dialog Box ... 284
Expansion window ... 404
Expressions ... 420

Extended Option Dialog Box ... 147

F
Format (CSI) dialog box ... 317
Format (UART) dialog box ... 315

G
-g option ... 23

H
hook procedure ... 366

|

1/0 Panel window ... 321
input conventions ... 416
Installing ... 24

Interface address ... 309
IOR Window ... 216

J
jump function ... 89

L

Level Gauge Properties ... 337
Load Module List Dialog Box ... 162
Load/Save Function ... 82

Local Variable Window ... 194

Locations for which coverage measurement

executed ... 70
Loop dialog box ... 295

M
Main Window ... 126
Memory Compare Dialog Box ... 207

Memory Compare Result Dialog Box ...

Memory Copy Dialog Box ... 206
Memory Fill Dialog Box ... 205
Memory manipulation function ... 55
Memory Search Dialog Box ... 203
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Memory Window ... 199

Menu bar ... 127

Messages ... 426

Mixed display mode
Source Window ... 43
Trace View Window ... 65

(0]
Object Properties ... 354
Operating Environment ... 22
Operation after CPU reset ... 120
Operators ... 420
Oscillation Frequency ... 144
Others
Grep window ... 407
Hook window ... 409
Memory Mapped /O dialog box ... 413
Memory Mapped I/0O window ... 411
RRM window ... 408
Run Break Timer window ... 415
Sym Inspect window ... 414

P

Panel Function ... 117

Parts Button Properties ... 330
Parts Buzzer Properties ... 349
Parts Key Properties ... 334

Parts Led Properties ... 340

Parts List dialog box ... 357

Parts Matrix Led Properties ... 346
Parts Segment LED Properties ... 342
pick up ... 242

Pin 1/O function ... 95

PM+ ... 30

Point mark area ... 165, 174
program code ... 166

Program execution function ... 49
project file ... 83, 284

Project File Load Dialog Box ... 156
Project File Save Dialog Box ... 154
Pull up/Pull down dialog box ... 352

Q
Qualify trace ... 67

Quick Watch Dialog Box ... 187

R

Range of Radixes ... 422

Register Manipulation Function ... 58
Register Select Dialog Box ... 214
Register Window ... 211

reset ... 283

Reset Debugger Dialog Box ... 283
right click menu ... 125

RRM function ... 81

Run-Break event ... 62
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S

Search Data dialog box ... 304
Section trace ... 67

Select ... 220

Select Pin dialog box ... 302

Serial 1/0O function ... 109

Serial log data file (*.log) ... 110
Serial send data file (*.ser) ... 112
Serial window ... 311

Setting debugging environment ... 36
setting file ... 86

Setting mapping ... 37

Signal Data Editor window ... 289
Simulation mode ... 119

Simulator Option dialog box ... 309
Snap Shot Dialog Box ... 271
Source Search Dialog Box ... 169
Source Text Move Dialog Box ... 171
Source Window ... 164

Stack trace display function ... 54
Stack Window ... 196

Standard I/0O Function ... 102
Standard I/0O window ... 306

Start From Here ... 50

Startup option ... 26

Startup Routine ... 152

Status bar ... 138

Stub Dialog Box ... 275

Symbol To Address Dialog Box ... 180

T
Tcl
assemble ... 369
batch ... 370
breakpoint ... 371
dbgexit ... 373
dbgopt ... 374

download ... 375
extwin ... 376

finish ... 377
go ...378
help ... 379
hook ... 380
inspect ... 381
jump ... 382
map ... 383
mdi ... 384
memory ... 385
module ... 386
next ... 387

refresh ... 388
register ... 389

reset ... 390
run ... 391
step ... 392
stop ... 393
tkcon ... 394
upload ... 395
version ... 396
watch ... 397
where ... 398
wish ... 399
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xcoverage ... 400

xtime ... 401

xtrace ... 402
Tcl command list ... 362
Timer Dialog Box ... 224
Timer function ... 61
Timer Result Dialog Box ... 227
Timing Chart window ... 296
Trace Data Select Dialog Box ... 240
Trace Dialog Box ... 245
Trace function ... 63
trace memory ... 64
Trace Move Dialog Box ... 243
Trace result with linking window ... 90
Trace Search Dialog Box ... 235
Tracer control mode ... 66
Types of Messages ... 426

U

Unconditional trace ... 65
Uninstalling ... 24

upload ... 40

Upload Dialog Box ... 160

\Y,

view file ... 85

View File Load Dialog Box ... 279
View File Save Dialog Box ... 277

w

Watch function ... 51
Watch Window ... 182
window list ... 122
window reference ... 121
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For further information,
please contact:

NEC Electronics Corporation

1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668,
Japan

Tel: 044-435-5111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
2880 Scott Blvd.

Santa Clara, CA 95050-2554, U.S.A.

Tel: 408-588-6000
800-366-9782
http://www.am.necel.com/

[Europe]

NEC Electronics (Europe) GmbH
Arcadiastrasse 10

40472 Diisseldorf, Germany

Tel: 0211-65030
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