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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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Windows is either a registered trademark or a trademark of Microsoft Corporation in the United States and/or other
countries.

e The information in this document is current as of July, 2008. 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.

e 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.

e 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.

e 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.

e 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.

e 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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Target Readers

Purpose

Organization

PREFACE

This manual is intended for customers using sample programs for the first time as well

as customers using the 78K0S/Kx1+ microcontroller development tools for the first time.

To use the development tools, basic knowledge on how to operate Windows™ is

required.

This manual is intended for customers to understand how to use sample programs and

the basic operation of the 78K0S/Kx1+ microcontroller development tools. A deeper

understanding of how to use sample programs and the basic operation of the
development tools can be obtained when the tools are actually operated while reading

this manual.

This manual consists of the following chapters.

CHAPTER 1 PREPARING DEVELOPMENT
ENVIRONMENT

CHAPTER 2 PREPARING SAMPLE PROGRAMS

CHAPTER 3 REGISTERING INTEGRATED
DEVELOPMENT ENVIRONMENT PM+
PROJECTS AND EXECUTING BUILD

CHAPTER 4 OPERATION CHECK USING SYSTEM
SIMULATOR SM+

CHAPTER 5 MAIN SM+ FUNCTIONS

CHAPTER 6 RELATED DOCUMENTS

APPENDIX REVISION HISTORY

;

From preparing the
development
environment to
checking the operation
of the sample program

The descriptions in chapter 2 and the following chapters use the sample program (initial

setting) for the 78K0S/KB1+ microcontroller as an example.

Application Note U18787EJ2VOAN



CHAPTER 1 PREPARING DEVELOPMENT ENVIRONMENT

This chapter describes the preparation of the development environment.

1.1

Relation Between the Development Procedure and the Development Tools

The following figure shows the development procedure and development tools.

Development procedure

Product planning

System design

To check the operation of a sample program, the development tools in the shaded ovals

Hardware design Software design
Production Coding
Inspection

Compiling/
assembling
Yes
Failure?
No

System debugging

System evaluation

Commercialization

PM+ (integrated
development

Development tools €
environment)

(software)

Applilet

Editor
:l CC78K0S (compiler)/

RA78K0S (assembler)

SM+ for 78K0S/Kx1+
(system simulator)

]

ID-78K0S-xx
(integrated
debugger)

Development tool (hardware)

In-circuit emulator

are used.
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CHAPTER 1 PREPARING DEVELOPMENT ENVIRONMENT

1.2 Configuration of Development Environment
To check the operation of a sample program, the following development tools must be installed.

(1) Device file
This file contains device-specific information. It is used in combination with each tool (CC78K0S, RA78KO0S,
SM+ for 78K0S/Kx1+).

(2) CC78KO0S (C compiler)
This is a highly versatile and portable C compiler developed for coding embedded control programs for the
78K0S microcontroller in C language. PM+ is required to operate CC78K0S on Windows.

(3) RA78KO0S (assembler)
RA78KO0S generates an execution code that can be executed from the assembler source program using the
78K0S microcontroller. PM+ is required to operate RA78K0S on Windows.

(4) PM+ (integrated development environment)
This is an integrated development environment to be used on Windows. It enables efficient development by

operating in combination with development tools, such as editors, compilers, and debuggers.

(5) SM+ for 78K0S/Kx1+ (system simulator)
SM+ for 78K0S/Kx1+ simulates the execution code created for the 78K0S/Kx1+ microcontroller, on the host PC.

To obtain the above tools, contact your sales representative.
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CHAPTER 2 PREPARING SAMPLE PROGRAMS

This chapter describes the preparation of the sample programs.

2.1 Downloading Sample Programs

The sample programs for the 78K0S/Kx1+ microcontroller can be obtained from the following Web site.

— http://www.necel.com/micro/en/designsupports/sampleprogram/78k0s/low pin count/index.html

<78K0S/KB1+ microcontroller sample program (initial setting)>

Programming Examples Search

7BK0SfKx1+ Microcontrollers Select “78K0S/KB1+".

P i L
S ILEE S @ all Oassembler O
Function
Oall O Timer O a/D Converter
1€® 1nitial Setting 1 O abit timer 80 | O gerial Interface UARTS
O Interrupt O Interval Timer O zoftware UART
O Low-voltage detection i O ebit timer H1
O watchdog timer . O Interval Timer .
Select “Initial P Opum =
Setting”. i O 16bit timer 00

O Interval Timer

! O External Event Counter
P Opwm

 OPPG Output

O oneshat Pulse Output

| Lang | Date
ASM

78KOS /KB 1+ |Initial Setting
[LED Lighting

Switch Contral)

78K0S/KB1+ %EEE?lLngerfttiir?gg < comment| (S Dgébyf | (5 ) L)
1.6MBA| \(2KB
Switch Control) . (2KB)) \(7KB)

= Cormrment

Application Note
(*.pdf)

Include microcontroller
operation simulation
files to be used with
SM+ for 78K0S/Kx1+

(*.zip)

Include files to be used
with PM+ as well as
SM+ for 78K0S/Kx1+
(*.zip)

Only source files
(*.zip)
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CHAPTER 2 PREPARING SAMPLE PROGRAMS

Click @ to open a PDF file (Application Note).

Click k83, ¥, |

IE=
to a desired location. Decompress the file after saving it.

[== to launch the download dialog box of a compressed file. Click the [Save] button to save the file

<Downloading and decompressing a sample program (compressed file)>

File Download E|
Do you want to open or save this file?

@ Mame; U1&7S2E_TEKOSKELP_ASM_SRC_0704_W1.zip
Type: Compressed (zipped) Folder, 2,17 KB .
' Click
Fram: wwa,necel.com

[ Open ]l Save ||_' Cancel |

Alwayz ask before opening this type of file

While files from the Intemet can be useful, some files can potentially
harm pour computer. If you do nat trust the zource, do not open or
save this fils. What's the risk?

Save As @E

Save in; |@d2wnload Vl o t ® -
_d

My Recent
Documnents . . “ .

B Select a desired location (“download

® o

@ folder in this example).

Desktop

0,

My Documents

) Click
My Campuiter
\i File pame: \U18752E_78K05KE1P_ASM_SRC_0704 V1 2ip | | Save |
Iy Metwork Save as tpe: | Compressed [zipped) Folder ~ | [ Cancel ]
Download complete
Y
Download Complete
Saved:
...0SKB1P_ASM_SRC_0704_41.zip from v, necel .com
O T LT T LT C] \
Downloaded: 2,17 KBin T sec Click
Dawrload bo: . \U1B752E_78K0SKELP_ASM_SRC_0704_Y1.zip

Transfer rate: 317 bytes/Sec

[(JiClose thiz dialog box when download completes

’ Open ] [ Open Folder ]I[ Cloze

Right-click and select [Extract \/
All] from the pull-down menu. H ‘ Decompress the file in accordance
| HH with the following dialog boxes.
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CHAPTER 2 PREPARING SAMPLE PROGRAMS

2.2 File Configuration

The following files can be downloaded from among the files listed in the table of sample programs.

Application Note (PDF file)

Only the source file is included (ZIP file). = <Procedure 3.1.1 - 3.2 > 4.1.1 - 4.1.3 > 4.2>

The files to be used with integrated development environment PM+ and system simulator SM+ for
78K0S/Kx1+ are included (ZIP file). = <Procedure 3.1.2 - 3.2 >4.1.2 > 4.2>

The microcontroller operation simulation file to be used with system simulator SM+ for 78K0S/Kx1+ is
included (ZIP file). = <Procedure 4.1.3>

The configuration of the files to be downloaded is as follows.

File Name Description PDF (*.pdf) Compressed (*.zip) File Included

File

B @ ®

UxxxxxxxxxxANxx.pdf Application Note of sample program L]
main.asm (Assembly Source file for hardware initialization o'’ o’
language version) processing and main processing of

main.c (C language

microcontroller

version)
op.asm Assembler source file for setting the option ® [
byte (sets the system clock source)
XXX.prw Work space file for integrated development L]
environment PM+
XXX.prj Project file for integrated development L]
environment PM+
XXX.pi Project file for system simulator SM+ for @'r?
XXX.prs 78K0OS/Kx1+
XXX.prm
xxx.pnl I/O panel file for system simulator SM+ for o'r? °
78K0S/Kx1+ (used for checking peripheral
hardware operations)
xxx0.wvo Timing chart file for system simulator SM+ for Note 3 [
78K0S/Kx1+ (used for checking waveforms)
Notes 1. “main.asm” is included with the assembly language version, and “main.c” with the C language version.
2. SM+ for 78K0S/Kx1+ is not supported with the 78K0OS/KU1+ microcontroller (as of July, 2008). It is
therefore not included with the 78K0S/KU1+ microcontroller.
3. This compressed file (source files + project file) does not include “xxx0.wvo”, but it need not be

additionally downloaded, because the timing chart itself is saved into the project file.
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS
AND EXECUTING BUILD

This chapter describes how to register integrated development environment PM+ projects and how to execute build,
using the 78K0S/KB1+ microcontroller sample program (initial setting) as an example. A project must be registered
before executing build in PM+.

Remark For the details of how to operate PM+, refer to the PM+ Project Manager User’s Manual.

3.1 Project Registration
The project registration method varies, depending on the file to be downloaded.
3.1.1 Project registration (only source files)

This section describes how to register a project, using the assembly language source file that has been
downloaded by clicking the @ icon of the 78K0S/KB1+ microcontroller sample program (initial setting).

(1) Start PM+.

(2) Select [New Workspace] from the [File] menu.

e Crl+r
open... Chrl4o

Space. ..

Dpen Workspace. ..

>

(3) The [New WorkSpace - Step 1/9 [Workspace Information]] dialog box will be displayed. Set the following items.

(a) Workspace File Name
Specify the name of the file to which the workspace information is to be saved. (In the example shown
below, the file name is entered as “initial”.)

(b) Folder
Specify the folder in which the workspace file and project file are to be saved. Click the [Browse] button to
open the [Browse for Folder] dialog box and specify any folder. (In the example below, the arbitrarily
created “work” folder under the default folder (“bin” folder in which PM+ is located) is specified.)

(c) Project Group Name

Specify the name of the project group to be displayed on the Project window. (In the example below, the
group name is entered as “Initialization”.)

Application Note U18787EJ2VOAN 9
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

(d) Microcontrollers Name
To use the 78K0S/Kx1+ microcontroller sample program, select “78K0S” from the drop-down list displayed

by clicking [V ].

(e) Device Name
Select the sample program of the product to be used. Select from the drop-down list displayed the name

of the device to be used, by clicking [¥]. (In the example below, the 78K0S/KB1+ microcontroller product
“uPD78F9232” is selected.)

After setting items (a) to (e), click the [Next] button.

(a) Enter the file name (“initial” in this example).

New WorkSpace - Step 1/% [Workspace Information]

*Wiorkspace File Name

Browse for Folder EJ

331 Workspace g

(b) Specify the folder [initial
: : 2. Sele I3
location (click [Browse], I Create Blank Workspace Lif Eotder:
select a folder, and click  ja " Eolder: \x i
[OK]) gC “Pragram Files\MEC Electronics Tools\PhM-+446. 304 | Browse... I et & B m:g&a;ni;g Z0ne )
Praject Group Mame : 3 i {23 MEC Electronics Tools
Ak Direot -3 COTBKDS
|Initialization | ek : g eV
v -
A7 Microcaontallers Marme : Device Mame : Sastp ot :3 CI Sl
1) P+
/ 8. Select Deb = 0 v8,30
(c) Enter the gro name PP PPTTFFFPTTTTIT .:LJ = ‘_i 5 F
group 3. Confirmatio ] ot
“Imitiali ion” i i / Drevice [nstall i
(“Initialization” in this i / #1850 Microcg aﬁ work
Only [4-6
example). | [wPoTeraT iy [4-5] = ezt &
78KOS Library uPD7EF3212 [
uPD7EF9221 = i/ Cance\
uF'D

(d) Select “78K0S” for Thiz will set up the basic informatior’ about B .

the microcontroller name
(click [¥] and select it
from the drop-down list).

Py

I Ment > I Cancel J Help I

(e) Select the device name
(click [¥] and select it from
the drop-down list).

Click the [Next] button after setting items (a) to (e).

(4) The [New WorkSpace - Step 2/9 [Select Tools]] dialog box will be displayed. Set the tool versions in the order

of the following procedure.
<1> Click the [Detail Setting] button.
<2> The [Tool Version Detail Setting] dialog box will be displayed. Set the RA78K0S version to W2.00 or later

and click the [OK] button.""
<3> The tools and their versions selected in step <2> will be set. Click the [Next] button.

Note To use the C language source file, set the CC78K0S version to W2.01 or later.
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

New WorkSpace - Step 2/9 [Select Tools]

Tool Set: Tool Version Detail Setting
FETTTTTrre:

|(Changed)iSelect=d [7EK05 Software Package V300[Engish | | 55§ [Corecos | Razacos § | | | | |

WUnused § Unused
; Save it |E|w2.u1 i
Tool Versions : Ciwzon ; K
o NSO ek
e Vi <2> Set the RA78KO0S version to W2.00 or later
...................................................... : and click the [OK] button.
<1> Click the [Detail Setting] button. Al ]
\ \\ ]i 78K05 Software Package 3. 00[English Version]

Flease selact the Taools fram MEC Electronics o be Lsed. \/\[///
I QK I Cancel] Help I

< Back

Cancel ‘ Help ‘

<3> Click the [Next] button.

(5) The [New WorkSpace - Step 7/9 [Setup Source Files]] dialog box will be displayed. Set the source files in the
order of the following procedure.
<1> Click the [Add] button.
<2> The [Add Source Files] dialog box will be displayed. Select the source files and click the [Open] button.
(In the example below, “main.asm” and “op.asm” are selected from the location where the files have been
decompressed in CHAPTER 2 PREPARING SAMPLE PROGRAMS, and the [Open] button is clicked.)
<3> The source files selected in step <2> will be specified. Click the [Next] button.

<1> Click the [Add] button.

Mew WorkSpace - Step 7/2 [Setup Source Files]

Flease setup Source Files.

% g Add Source Files - initialization ib__q
| \\&7

B. Li} '\<2> Select the folder, select the

337 Setup § source files, and click the

Up ] g Select D [Open] button.
= 4, Confirmg

Diawn
[#) w850 Micr

Only (4-6]

)
File: narne: L ‘main.azm' "'op.asm’’ H

Open

< ' ¥

Files of type: ISource Files(* 57" asm) :_j Caricel

[Vau can alsa add sourcs files by zpecifying the list file or the folder.
'ou don't need to specity all the files here, and you can setup source files wsing [Project
Settings] later.

Help

Add Filez from Ealder. ..

i

< Back I Mexrt > I Cancel J Help ‘

<3> Click the [Next] button.
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

(6) The [New WorkSpace - Step 8/9 [Select Debugger]] dialog box will be displayed. Click the [Next] button.

New WorkSpace - Step 8/9 [Select Debugger]

Flease select the Debugger.
1. Wworkzpace Information

" D=bugger: 2. Select Tools
Eile name :

7. Setup Source Files
Dption : »»8. Select Debugger

3. Confirnation

[#] 850 Microcontrollers
Orily [4-6)

Yol can change the selected Debugaer uzing [T ool] - [Select Debugager].

< Back I Mest = I Cancel Help

A
Click

(7) The [New WorkSpace - Step 9/9 [Confirmation]] dialog box will be displayed. Confirm the settings and click the
[Finish] button.

New WorkSpace - Step 9/9 [Confirmation]

Create the workzpace and the project as follows.
1. Workspace [nformation

Workspace File Mame : 2. Select Tools
initial. proy

Fulder :
C:%Program Files\MEC Electronics Tools\P+34E, 30%bir
Project Group Mame :
Initialization
Microcontrollers Mame :
aK0s
Device Name : 7. Setup Source Files
uPDY8FI232
Tool Set Mame : 8. Select Debugger
[Changed)Selectad2]78K05 Software Package 3,00
Tool Wersions :

e RATBKOS \W2.00 [#]'/850 Microcantraliers
ebugger : Only [4-E)

»»8, Confimation

Source Files
D \downloadW U1 8752E_78K0OSKB1P_aSM_SRC_0704
D:MdownloadW U1 8752E_7BKOSKB1P_aSM_SRC_O704

< Back Cancel Help

Click
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

(8) A workspace will be created and the project will be registered. Perform build operation after project registration.
(Refer to 3.2 Executing Build.)

Workspace file name

s PM+ - initial. prw [OutPut]
File Edit Find Layer Miew Project Buld Tool Window Help
B-DeH| &0E & B G € » + = |BE|?

[ Initialization - Iniiafzation “+|[Debug Build s A & 2

0] sctWindow . 5 E ')( [ =] M|

— [EOF]

FEX

Files ] Memo ]

Initialization - 1 Project(s] Project group name
=@ Initialization¥—___
#- (1 Source Files T
(3 Include Files — Project title name (This is the same as
(Z3 Project Related Files | ) .
(2 Other Files the project group name, when a project
is newly created.)
1 M 2
Make file created successfully. | I s it s

(9) To save the information of the currently opened workspace and project with the same file name, do so in the
following manner.
o Select [Save Workspace] from the [File] menu (to save the workspace while it is kept opened).
¢ Select [Close Workspace] from the [File] menu (to close and save the workspace).
¢ Select [Exit PM+] from the [File] menu (to terminate PM+ after saving the workspace).

Remarks 1. After starting PM+ for the second time, PM+ is set to automatically start the previous project by
default when PM+ is started.
2. After project registration, the following settings can be changed by selecting [Project Settings] from
the [Project] menu.
¢ Changing the project title (In the example below, “Initialization” is changed to “C”.)
¢ Changing the device file (In the example below, “uPD78F9232” is changed to “uPD78F9234".)
e Adding and deleting source files (In the example below, “main.asm” is changed to “main.c”.)
e Setting the tools and their versions
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s PM+ - initial. prw [OutPut]
File Edit Find Layer View B Buld Tool Window Help

| B . =l Select Active Project...
1 O 8l Add Mew Praject. ..

Inserk Project....

! ]Initialization - Iritialization

=143 Source Files Export Makefile
mair.asm ; =
; E] op.asm AR . )
--- _[:I_Eclude P T Add Source Files... Click the [Source File] tab

5 g Ertﬂ:[c't: iIF::Iate 233 thf:i;*:s'jtfd Plesic after changing the settings.

Project Settings

Project Information ool Version Settings

Praject File Mame iritial prj
Folder: C:\Program Files5NEC Electronics Tools\PM+4WE. 304bin

“workspace File Mame : C:\Program Files\MEC Electronics T ools'\Ph +44/8. 305binkinitial.pro

Project Group : Initialization

Project Title

| F |

Edit project settings
Change the title name (In this
example, “Initialization” is

Microcontiollers Name : Device Mame :

|78r0s | S uPD7EFa24 Device Instal
changed to *C’). S — |
UPD7EFa2ET 3
WPD78FI222 =
WP 78F3232

mm’i‘”r Cancel ] Help I

|
|
|
|
|
|
|
|
|
i Change the device name (In this
X example, “uPD78F9232” is Project Settings X)
|
|
|
|
|
|
|
|
|
|

Chan ged '[0 “U P D78 F9234”) . Project Information Source File 1 Tool Version Settings 3

Source Files ;

Bemave

Change the source files by Rl
clicking [Add] and [Remove]
(In this example, “main.asm”
is changed to “main.c”).

Up

Down
Click [OK] after
changing the
settings.

Cancel Help

Displayed when the

device name is changed

————————————— (2405: The MEC Electronics kool ko be used was changed.
! 5 ‘when these tools are changed, it is necessary ko compile all source files
4t the time of next build,
Are all object files deleted in order to compile all source files at the time of nesxt build?

[ Project Related Files
(Z3 Other Files

Click [Yes].

Far Help, press F1
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

3.1.2 Project registration (source files and project file)
This section describes how to register a project, using the assembly language sample program (source program +
project file) that has been downloaded by clicking the icon of the 78K0S/KB1+ microcontroller sample program

(initial setting).
(1) Start PM+.

(2) Select [Open Workspace] from the [File] menu.

Tew Chrl+M
Open... Chrl+O

Close

MNew Workspace...

Open YWo

(8) The [Open Workspace] dialog box will be opened. Select a workspace file (*.prw) and click the [Open] button.
(In the example below, “initial.prw” is selected from the location where the files have been decompressed in
CHAPTER 2 PREPARING SAMPLE PROGRAMS, and the [Open] button is clicked.)

Open Workspace

kire [ U18752E_7er0SKEIP ASM_PR)_0704 v ~ ) & 6 £ EE-
A

Loo

Select the folder, select the
workspace file (*.prw), and click the
" [Open] button.

File name:

Files of typs:  |\orkspace File[™. prw) | Cancel
Help

(4) The project will be registered. After project registration, check the device file set by default and change the
setting as required. Select [Project Settings] from the [Project] menu.

i3 PM+ - initial.prw [OutPut]
File Edt Find Layer Visw Negace® Buld Tool Window Help

- Select Active Project...
; = |
o 1| &1 Add New Project...

Iritialization - Initialization Ipsert Provect.,.c

Files | Memo |
= Initialization - 1 Pn
= i@ Initialization
-] Source Files
[ Include Files
[ Project Relatel Sk
(2] Other Files Add Source Files. ..

Add Other Files...

Edit project settings = N
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CHAPTER 3 REGISTERING INTEGRATED DEVELOPMENT ENVIRONMENT PM+ PROJECTS AND EXECUTING BUILD

(5) The [Project Settings] dialog box will be displayed. The device with the largest ROM or RAM size
(“uPD78F9234” in the example below) is set as the Device Name by default. Select the device name to be
used (“uPD78F9232” in the example below) and click the [OK] button.

Fiojeet Information | Source File | Tool'Version Settings |
Projsct File Wame . initialpri
Falder D:AdownloadyU16752E_78K0SKBTP_ASM_PRJ_0704_\1

‘Workspace Fils Name : D:\download'U18752E_7BKOSKBTP_ASM_PRJ_0704_1%initial pre

Project Group Initialization

Froject Title :
| ritislzation
Miciocortrollers Name Device Name
[Faxns ~|  [uPD7EFgzaz -l Device Install |
uPD7FEFE212 -~
UPD7EFEZ21
- PD7EF3222
Select the device name ISy
WPOFBFER3
Click the [OK] button SR coed | e |

~~ Displayed whenthe
~_ device name is changed

(2405: The MEC Electronics kool to be used was changed., T - — -
! ! \When these toals are changed, it is necessary ko compile all source files
at the time of next build,
Are all object Fles deleted in order to compile all source Files at the time of next build?

—

Click —

(6) The device file will be changed. After changing the device file, perform build operation. (Refer to 3.2 Executing
Build.)

(7) To save the information of the currently opened workspace and project with the same file name, do so in the
following manner.
¢ Select [Save Workspace] from the [File] menu (to save the workspace while it is kept opened).
¢ Select [Close Workspace] from the [File] menu (to close and save the workspace).
¢ Select [Exit PM+] from the [File] menu (to terminate PM+ after saving the workspace).

Remarks 1. After starting PM+ for the second time, PM+ is set to automatically start the previous project by
default when PM+ is started.

2. After project registration, the following settings can be changed by selecting [Project Settings] from
the [Project] menu.
¢ Changing the project title
¢ Changing the device file
¢ Adding and deleting source files
e Setting the tools and their versions

For details, refer to Remark 2 in 3.1.1. (Refer to (4) to (6) in 3.1.2 when only changing the device
files.)

<1, [Column] Tab width in a source program
The source of a sample program is set to be easy to view when the tab width is set to eight characters. It

is recommended to change the setting by the following procedure, because with PM+ the tab width is set to
four characters by default.

<1> Select [PM+ Settings] from the PM+ [Tool] menu.
<2>The PM+ Settings dialog box will be displayed. Click the [View] tab.
<3> Set [Memorize number of Tab characters each Window] to “8” and click the [OK] button.
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3.2 Executing Build

After performing the settings described in 3.1.1 or 3.1.2, execute build by clicking the buttons on the build bar.
When build is executed, a HEX file (*.hex) is created in the folder in which the workspace file (*.prw) is located. If a
programming environment is available, the HEX file can be written to the microcontroller flash memory.

5 PM+ - initial.prw [OutPut] FEX
File Edit Find Lawer Mew Project Build Tool Window Help

B-DeH SE] & B R B

|| Debua Buid

| 1Initializalion - Initialization

ajecs

Files i Memo ]

Initialization : 1 Project(s]
=& Initialization

#-(_ Source Files
3 Include Files
(23 Project Related Files
[Z3 Other Files

(a) [Build] button |

\
(b) [Rebuild] button

h:

it it b

(a) [Build] button (&)
Click the [Build] button to execute build. When the source files are built normally, the message “I3500: Build
completed normally” will be displayed. Click the [OK] button.

= QutPut

"C:\Program Files\NEC Electronics
PLSS OUTORT Starci

Assenbly complete, 0 erroriz) and 0 warningis) found.+

"Ci\Program Files\NEC Electronics Toolsi\RATSKOZ\WZ.00\bin\ra78kls.exe™ -fop.prat
PL3S QUTOEJ Startct

Assenbly complete, 0 erroris)] and 0 warningis) found.4

"Ci\Program Files\NEC Electronics Tools%RATSROZWWZ.00Whin' lk78k0s.exe™ -fmain.plk+t
Link complete, 0 erroris] and 0 warning(s) found.+

"C:\Program Files\MNEC Electronics ToolshRATSKOSLWUZ.00\bin\oc78k0s.exe™ -fa.pocy

EEX

ToolshRATEKOS\WZ . 00Vbin\ ra?8kds.exe” —fmain.prad

¥
Object Conversion Complete, 0 error(s) and 0 warni
¥
hulld Total erroris) : 0 Total warningis) : 0 [EOF]
"
- ¢ ) 13500: Build completed normally.
<] |

Click —

>

4.1 Starting SM+
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(b) [Rebuild] button (i)
Click the [Rebuild] button to execute rebuild. When the source files are rebuilt normally, the message “I3500:
Build completed normally.” will be displayed. Click the [OK] button.

- o B
- - "Ci\Program FileshNEC Electronics ToolshRATSKOZ\WZ.00V\bin\ra7sk0s.exe" —fmain.prat

PAZE OUTOBT Startyd

Assembly cowmplete, 0 erroris) and 0 warning(s) found.+

"Ci\Program FileshNEC Electronics ToolshRATSKOS\WZ.00V\bin\ra7&k0s.exe" -fop.prai
PL35 _OUTOBT Startd

ALssembly cowplete, 0 erroris) and 0 warning(s) found.+

"C:\Program Files\NEC Electronics Tools'RATSKOS\WZ.00\binh lk78k0s.exe" —fmain.plkd
Link complete, 0 error(s) and 0 warning(s) found.+

"Ci\Program Filesh\NEC Electronics ToolshRATSKOZ\WZ.00V\bin\oc75k0s.exe” —fa.pocd

¥

Click

Ohject Conversion Complete, 0 error(s) and 0 warning(s) found.
- ¥
- build Total error(s) : 0 Total warning(s) : 0 [EOQF]
"
o \l) 13500: Build completed normally,
4
Click ———

>

4.1 Starting SM+

\IQ/ [Column] Build errors
Change the compiler option setting according to the following procedure when the error message “A006
File not found ‘C:\NECTOOLS32\LIB78K0S\sOsl.rel” or “*** ERROR F206 Segment ‘@ @DATA' can’t
allocate to memory - ignored.” is displayed, when building with PM+.

<1> Select [Compiler Options] from the [Tool] menu.

<2> The [Compiler Options] dialog box will be displayed. Select the [Startup Routine] tab.

<3> Uncheck the [Using Fixed Area of Standard Library] check box. (Leave the other check boxes as they
are.)

A RAM area of 118 bytes that has been secured as a fixed standard library area will be enabled for use
when the [Using Fixed Area of Standard Library] check box is unchecked; however, the standard libraries
(such as the getchar function and malloc function) will be disabled for use.

The [Using Fixed Area of Standard Library] check box is unchecked by default when the file that has been
downloaded by clicking the % icon is used in this sample program.
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This chapter describes how a sample program operates with system simulator SM+ for 78K0S/Kx1+, using the
78K0S/KB1+ microcontroller sample program (initial setting) as an example.

Caution SM+ for 78K0S/Kx1+ is not supported with the 78K0S/KU1+ microcontroller (as of July, 2008).
The operation of the 78K0S/KU1+ microcontroller therefore cannot be checked with SM+ for
78KO0S/Kx1+.

4.1 Starting SM+

When SM+ for 78K0S/Kx1+ W1.02 (hereinafter “SM+”) is used in an environment of PM+ Ver. 6.30, SM+ cannot be
selected as the debugger. In this case, start SM+ using method (a) or (b) described below, while keeping PM+
running after building a project has been completed.

(a) When starting SM+ in PM+
<1> Select [Register Ex-tool] from the [Tool] menu and register “SM+ for 78K0S/Kx1+".
<2> Select [Ex-tool Bar] from the [View] menu to display the SM+ icon on the PM+ toolbar.
<3> Start SM+ by clicking the SM+ icon.
(See the PM+ help for details of how to register external tools.)

(b) When not starting SM+ in PM+
e Start SM+ from the Windows start menu.

When SM+ is started, the start screen differs depending on the downloaded file.
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4.1.1 SM+ start screen (only source files)

(1) When SM+ is started, the [Configuration] dialog box will be opened. Click the [OK] button.

Configuration rz| ___Click
Chip W
Mame: uPD |/ = E)‘
Cancel
Internal ROMARAk —_—
Rest
Intermal FOM: | K Bute e
Project..
Internal high-speed Rak: | 255~ | Byte
Help

Dzcillation Frequency
Main(MHz) [500 =]  subikHz [— =]

Simulator Configuration -

™ Eile: [ Q
kemormy kM apping
Mermon Attribute: Mapping Address: Add

| Stack ;] | ] Delete

Remark Set the clock frequency and other settings in the [Configuration] dialog box, depending on the
program. Such settings are not required in the sample program (initial setting) example shown
above, because a high-speed internal oscillator is used.

(2) The message “Wf700: Do you want to download Load Module File?” will be displayed. Click the [Yes] button.

SM+ for 78KO0S

.\‘:.:j W00 Do you wank bo download Load Module File?
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(8) The Main window of SM+ will be displayed. (W

% M- for 7BKOS : initial prj Only the [Source]

Fie Edt Yiew Option Rn Event Bromse Jump Simuator Window Help

Mﬂ@ma B4 Qla ) /4B B[4 |V]¢ window will be opened,

- 4] 7| A m ez > .
T ) NPy because the simulator
R file of SM+ has not \ /
Search. } < | » | wach | Quik | Reftesh | Oiose |

e m moono been prepared.

HOUW  SP. : Set the stack pointer at FFa@H

3
19]
20)
21

ngE Initialize the watchdog timer /
24 MU uUDTH,  #B1118111B ; Stop the uatchdog timer operation

25|

265

29 Initialize the clock generators

29| Hou PPCC 1000000108 5 The clock supplied to the p!y-lphey-sl hay-dwalne
30| nou 1000000008 ; The clock supplied to the CPU (fcpu) = fxp
4 Hou LShen, Hacooaeors | Seop the lowopeed internal sscillator —
: Initialize the port 8 @
Mou PM@,  H11110008D 5 Set POE-PBI as output mode O
Hou Pa, #00808006B i Set output latch of PAB-PA3 as low
4 Initialize the port 2 o
115
42 Hou PM2, 111180968 5 Set P28-P23 as output mod
43| HOU Pz, #000001118 } 86t output lacch of P26-P32 as high, P23 as low
44|
45
163 Initialize the port 3 -
8" Hou PH3, 1111060088 5 Set P3B-P33 as output mode 3
49 mMou 3, 1#99AAAAAAE ; Set output latch of P38-P33 as low 3
il >

>

4.1.3 Opening a simulation file
only source files

4.1.2 SM-+ start screen (source files and project file)
When SM+ is started, the Main window ([Source] window + simulation windows) will be displayed.

% SM for 76K0S : initial.prj FEx
Ele Edt Wew Option Run Event Bromse Jump Simulator Window Help
LS H"\‘JE?EEE BT QlalwB =<\ BV 0
a = : 7|4 w2
Click [ Source (main.asm) FEK = 0.pnl - [a]x

Seach..| « | » | wach | Quck. | Refesh | Close | ]

11715 -
P Houy Ax, HSTACKTOP )
21/l
223 Initialize the watchdog timer
23;
24| L) WDTM, #081110111B 5 Stop the tchde
263
275 Initialize the clock generators
28|
29| nou PPCC, 1000000108 5 The clock supplied
30) MO  PCC.  1@06EBOGDE 3 The clock supplied
31 HOU LSRCH, #@0@B86A1B ; Stop the low-speed
32| —]
335
345 Initialize the port @
36| HOu PHB. 111180808 5 Set PAB-PA3 as out
37| How Pa, 19PBBBBRAR 5 Set output latch o
i " -]
ptd Initialize the port 2 %I
415 = ]
[l 3 [ bl
“hart (- [B]x
V‘ 000 V] 0.00 V—H 000 {3 ‘ MainClk —

[Fin Hane —

501 (P40) .

L e ( The [Source] window and

JLED1 (P20) . . . .

Lm0z (r21) ( simulation windows will be

ooy 722) . )
il il opened, because the simulator file

main asn#118 n0sz —

\ of SM+ has been prepared.

~
U

4.2 Simulation }
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4.1.3 Opening a simulation file (only source files)
.s
When only source files are downloaded (by clicking ), only the [Source] window will be opened in the Main

window of SM+.
The simulation windows are added in the Main window of SM+ by using a simulation file (downloaded by clicking
. They are added through the following procedure.

(1) Select [Open] from the [Simulator] menu to open the dialog box for selecting a simulation file. Change [Files of
type] to “All Files (*.*)”, select a simulation file, and click the [Open] button. (In the example shown below,
“initial0.pnl” and “initial0.wvo” are selected from the location where the files have been decompressed in
CHAPTER 2 PREPARING SAMPLE PROGRAMS, and the [Open] button is clicked.)

Caution Multiple files cannot be selected in the file selection dialog box. When multiple simulation
files have been prepared, open the simulation windows by selecting one file at a time.

Ioe B C

Save iritial.vvo
Save As,.. i

Open

Lack jr: lE) U18752E_78KUSKBTF_SM_0704 Y +] & (& o5 ED-
A

A

Select the folder, select the I/O
Signal Data Editor ~ panelfile (*.pnl), and click the
Timing Chart [Open] button.

Standard 10 :

IO Panel ‘

Serial pant —_—
Files of twpe: IAII Files [*%] _;l Cancel |

%

[I/O Panel]
window

EE)EE

HSTACKTOP
nx i Set the stack

the watcohdng timen
011101118

i Stop the wate

e the clock generators
Hou PPCC. 1000000108 : The cloc

- HB000806ER i The cloc
Hou LSKEM, 000000015 i Stop the

tialice the port O

Hou BMO.  #1111@008B i Set P@@-Pa3
Hou Pa. Ho0o00a0EE i Set output

Initialize the poret 2

Look re | ) U18752E_78KUSKB1P_SM_0704 v ] + (& £ ER-

+

Select the folder, select the

Save timing chart file (*.wvo), and

Save As click the [Open] button.

Signal Data Editor | \

Tirning Chart A‘-

Standard 1} File name:  Zfiniiald, wo g I Open |
110 Panel e assncsiancssses e s s

Serial Files of type: [l Files (7] ~| Cancel |
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(2) The simulation windows will be added in the Main window of SM+. (In the example shown below, the [I/O
Panel] window and [Timing Chart] window are added.)

% SM~+ for 78KOS : initi
e Cit Vien Option Run Cvent Diowse Jump Simulstor Window Lieh

CEX

[I/O Panel]

o[> = [ w1 ][] E[B]E Qla|nle] =|s/m =8 (9]l window
S 7 Ao om oz [ 3

Search...| <<

|_ |_wWaich | _Guick.. | Refesh | _Close

MOUW  AX. #STACKTOP
MoUW  SP ax

Initinlize the

watchdog timer

MoU DM, mA111mi11R = Stap the wate

Initialize the clock genera cors

Mou PPGC.  #800BOBLOB
Mou PcC.”  1000DO0GOR
i LSREM.  #00080061B

Initialize the port 8
Mou PMB,  tii1ic@e08 : Sot PEO-PB3 a
Mou v, HARAAAAAAR 2 Sat autpet 1

Initialize the port 2

initial0.wvo EEX
Y 000 § 000 17 000 B [ Mancik

Fin Neame

B (pa0)
=7 (paz)

o

[Timing Chart]
window

aaaaa 118 = o0s2 o ov

4.2 Simulation

Remark When source files and a project file have been downloaded (by clicking ffE®), the simulation

windows will be automatically opened in the Main window of SM+ which is started after build
execution, because an SM+ simulator file has been prepared in advance.
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4.2 Simulation

This section confirms how the 78K0S/KB1+ microcontroller sample program (initial setting) operates, by using the
SM+ simulation functions.

Remark For the details of how to operate SM+, refer to the SM+ System Simulator Operation User’s Manual.

(1) Click EI ([Restart] button). The program will be executed after the CPU is reset and the following screen will
be displayed.

——
%= SM+ for 7BKOS : initial.prj EEX
File Edit Wew Option Run Event Browse Jump Simulator Window Help

Click

Moy AR . HSTACKTOP
Houy SP. Az 5 Set the stack poin
Initialize the watchdog timer
(1] WDTM,  HO111B111B ; Stop the watchdog
Initialize the clock generators
Mou PPGCC. #ARARAA1 AR 5 The clock supplied
Moy PCC, #0PORAOAOR ; The clock supplied
HOU LSRCHM, #OPABABAA1R ; Stop the low-speed
Initialize the port B
Mou PHa. #1111AABAR 5 Set PAB-PBI as out
HOu ra. #0POREORER ; Set output latch o
Initialize the port 2

This turns

red during

program

execution.
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(2) Click the [SW1] and [SW2] buttons in the [I/O Panel] window, during program execution. Check the lighting of
[LED1] to [LEDS] in the [I/O Panel] window, as well as the waveforms in the [Timing Chart] window change,
depending on the combination of the [SW1] and [SW2] buttons.

Example 1. SW1: ON, SW2: OFF

[I/O Panel] window

[Timing Chart] window

N .
LED .
Sl (F40) }P40:Linput
SW2 (F43) P43: H input
Only LED1 I|ghtS up LED1 (F20) P20: L output
| =t | [ =wz | LEDZ (Pz1] P21: H output
LED3 (P22 P22: H output
ON OFF (reel P

Example 2. SW1: OFF, SW2: ON

[I/O Panel] window

[Timing Chart] window

- - Fin Name |
- STl (F40) ' P40: H input
STWZ (P43 P43: L input
Only LED2 lights up LED1 (P20 P20: H output
|_sw1 | | swz | LEDZ (P21} P21: L output
LED3 (P22} P22: H output
OFF ON

Example 3. SW1: ON, SW2: ON

[I/O Panel] window

[Timing Chart] window

Fin MNatne l
=Wz (P43 P43: L input
Only LED3 lights up LEDL (FZ0) P20: H output
= = oL
ON ON LEDS (P22) :

Example 4. SW1: OFF, SW2: OFF

[I/O Panel] window

[Timing Chart] window

Fin Name l
SU1(P40)
SWZ (P23 P43: H input
All LEDs turn off LED1 (P20} P20: H output
P21: H
[ aw | [ awz | LEDZ (P21] P OUIPU:
:Houtpu
OFF OFF LED3 (P2Z)

Remark H: High level, L: Low level
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26

[Supplement] The changes in the data values of ports 2 and 4 can be checked by using the SM+ watch function

<1>
<2>

<3>

<4>

(refer to 5.6 [Watch] Window).

Select [Watch] from the [Browse] menu to open the [Watch] window.

Click [Add] to open the [Add Watch] window. (At this time, the [Watch] window is kept opened.)

Enter “P4” in the [Name] field and click the [Add] button to register “P4” in the [Watch] window. (At this
time, the [Add Watch] window is kept opened.)

Next, enter “P2” in the [Name] field and click the [OK] button to register “P2” in the [Watch] window and
close the [Add Watch] window.

i SM+ for 70KOS : initial.prj

File Edic Wiew Parts Figure Option Run Event JEf

8 Jump  Simulator  Window  Help

2=E -

o[> [ |z 1| =] BRIE E P |onl@] = es]m] 8 W0

CIEIEIE

Reqgister
sfr

| 22 | wiach | muck. | R Skt

Stack Trace

1 Trace 0
MOUH  AX. = ] LEDS |

Consols

Initialize the | Others : Enter “P4”. th lick
Mou WDTM,  ®@11] |1B 3 Stop the watchdog F nier , then clic
Initialize the clock| ferators the [Add] button.

Hou PPGC.  kapel @R 3 The clock supplied 7

HOU BCC,”  4@DBl PO i The clock supplied -

HoU LSRCM, #AnBl BB i Stop the lowspeed

Add Watch

Name:

Radic:. * Froper ¢ Hex ¢ Dec  Oct ¢ Bin { Sking

||| Siz=  Adaplive © Byte ¢ Wword ¢ Double Word

oK Cancel ‘ Bestore I Help I

Enter “P2”, then click the
[OK] button.

<[] 3 C | .

Add Watch

Name: Fz

main asm#1 16

-l Add

[onsz [BREAK [anual Break

<5>

Radie: % Proper © Het ¢ Dec  Oct ¢ Bin  Shing

Size: i+ Adaptive

Nurnber:

Byte  Word ( Doubleword

Cancel Bestoe Help

 watch CEE
Delete Up Diawn Refresh Close
B

P2 Axd0

This is an example of the screen after
P2 and P4 are CPU reset. The data values of P2 and
registered. P4 are as follows after CPU reset.

e P2: 0x00

* P4: 0x10

o | ol | o

Execute the program and click the [SW1] and [SW2] buttons in the [I/O Panel] window. Check that the
data values of P2 and P4 in the [Watch] window change, depending on the combination of the [SW1] and
[SW2] buttons.

Combination of SW1 and SW2 Data Value in [Watch] Window
SW1: ON, SW2: OFF P2: 0x06, P4: 0x08
SW1: OFF, SW2: ON P2: 0x05, P4: 0x01
SW1: ON, SW2: ON P2: 0x03, P4: 0x00
SW1: OFF, SW2: OFF P2: 0x07, P4: 0x09
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CHAPTER 5 MAIN SM+ FUNCTIONS

This chapter describes the main functions of the SM+ windows.

Remark For the details of how to operate SM+, refer to the SM+ System Simulator Operation User’s Manual.

5.1 [Source] Window

This window is used to display source files or text files.

[E Source (main.asm)

Search | <« > Watch | Ouick.. | Refresh Close |« (e) Function buttons
IR -
(> MOUY Ax. HETACKTOP g
* 119 MOUL SP. A ; Set the stack poin
128
1215
122|5 Initialize the watchdog timer
1235
i 124 MOU WDTHN. #P111A111B ; Stop the watchdog
125
126|s
12725 Initialize the clock generators
128|5
* 129|" MOU PPCC, 1AARRAR1 AB ; The clock supplied
i 138 MOU PCC. 1AARAAREAB ; The clock supplied
* 131 MOU LERCH, #8PBA0AA1E ; Stop the low—szpeed
132 —
1335
1345 Initialize the port B
135|;
i 136 MOU PHA. #1111 ARBAB ; Set PAA-FA3 az out
* 137 MOU Pa. #A0ERARARER ; Set output latch o
138 -
139|s |
148|(; Initialize the port 2 [N ﬂ
L 141|5 i
o A% |4 | N »
(a) Point mark (c) L!ne number/address (d) Source text display
area \ display area
' area
(b) Current PC
mark area

(a) Point mark area
This area is used for the event setting status and program code display, as well as breakpoint setting.
A breakpoint can be set by clicking the asterisk (“*”) of the location to which it is to be set.

=
o
o
-

- 124 HOU WDTH, #91118111B ; Stop the watchdog

Click ~ 197

Initialize the clock generators

@ The line to which a valid breakpoint is set
/s displayed in red.
173G >

[y
]
-2l
ar

Changed to 127
“B” 128

Initialize the clock generators
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(b) Current PC mark area
The “>” mark, which indicates the current PC value (PC register value), is displayed in this area. By double-
clicking this area, the user program can be executed up to the double-clicked line.

The current PC line is
, displayed in yellow.

1175 >
MOUY AX. #ETACKIOP i
1192 Mol 8P, [iH ;5 Set the stack poin
128
121(5
122|(5 Initialize the watchdog timer
123|s
124 MOU WDTHM, #@1118111B ; Stop the watchdog
Double-click @
\ ﬁg ; MOUL Ad #ETACKTOP
The program is | 119 MOUW  SP. Ax ; Set the stack poin
executed up to 12@
the double- [ 121(f;
clicked line. \ i%% H Initialize the watchdog timer
v > 124 HOU UDTH, #A111GA111B ; Stop the watchdog

(c) Line number/address display area
This area displays the line number of a source file or text file.

(d) Source text display area
This area displays source texts and text files.

Yellow indicates the current PC line, and red indicates lines where a valid breakpoint is set.

(e) Function buttons

Search... Searches a character string (opens the [Source Search] dialog box).
<< Searches forward (upward on screen) for the specified character string.
>> Searches backward (downward on screen) for the specified character string.

Stop (during a search) Stops searching.

Watch Adds contents, such as a selected variable, to the [Watch] window.

Quick... Temporarily displays the contents, such as a selected variable, in the [Quick Watch] dialog box.
Refresh Updates the contents of the window with the latest data.

Close Closes the [Source] window.
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Click the following buttons on the toolbar to execute the source program displayed on the [Source] window.

Stops execution during user program execution.

Same function as selecting [Stop] from the [Run] menu.

: (=]
o
°

—

Resets the CPU and executes the user program.

Same function as selecting [Restart] from the [Run] menu.
(Restart)

Executes the user program from the current PC without resetting the CPU.

Same function as selecting [Go] from the [Run] menu.

718 [¥]

Ignores the set breakpoints and executes the user program.

(Ignore break Same function as selecting [Ignore break points and Go] from the [Run] menu.

point and Go)

The user program is executed until execution returns.

[+

Same function as selecting [Return Out] from the [Run] menu.

(Return)
Caution This command is used for functions 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 in)

Same function as selecting [Step In] from the [Run] menu.

Next step execution (executes the program, assuming a function/call statement as one step.) If a
function or subroutine is called, its instructions are not executed on a step-by-step basis.

E

Next
(Next Over) Same function as selecting [Next Over] from the [Run] menu.

EI Resets the CPU.

Same function as selecting [CPU Reset] from the [Run] menu.
(CPU Reset)

The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [Source] window.
The three main functions that can be selected from the context menu are described next.
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<1> Mix
Select [Mix] from the context menu (displayed by right-clicking anywhere on the [Source] window) for a
combined display of the source file and the disassembly of the program on the [Source] window.

B Source (main.asm)

3 MOUM  AX. e =
ol st 8 | <cock poin
129
124[5-——mmmm o — Adld Watch.., | ——
122l Initialize the ., | F A —
i }%g mo VUDIM.. Break when Access ko this Yariabls e watchdog
T Break when Write £o this Yariable e
T ;_______EEEEEEE_E}_“_’ Break when Read from this Varisble | Normal dlsplay
- 129 Mo PPCC,  Clear ck supplied
be 139 HOU PCC, ck supplisd
- 131 Mou LERGM.  Event® e lowspeed || | (defau”)
133 e
134)); Initialize the 0 0°
135 ———————— Change PC | SRR
pe 136 Mou PMB, Bresk Paint -PB3 as out
e igg Mou ra. put latch o
oL Assemble | B -
148/ Initialize the Memary il
L B 8 — Coverage PERE——
<1 3 j
o el
Seach. | << | 5> | watch | Quick.. | Refiesh | Close |
H i | MOUM  Ax HSTACKTOP =1
Disassembly line > |z FODEFF MOUW AX,H#OFFOOH
119 Mouy SP. AR 5 Set the stack poin
pAaS E61C HOUW SP.AX
120
121f[s
13| Initialize the watchdog timew
123
124 Mo WDIM.  HO1110111E ; Stop the watchdog
panz_ F74877 MOU  UDTM.#77H
126||; i i
127 : Initialize the clock generators > Mixed display
129|" Moy PPCC, HOPOBOA1GE i The clock supplied
pagA F7F382 MOU  PPCC,H2H
139 HOU PCC,  HORGBRALER ; The clock supplisd
pAED F7FBER HOU PG, H8H
131 Mou LSRCH. LOBBADAOLE ; Stop the low-speed
lpasa F75881 MOU  LSRCM,HiH
132 5
133|); =
134()5 Initialize the port @ ﬂ
135 F
| 3l

<2> Add Watch
Select [Add Watch] from the context menu (displayed by right-clicking anywhere on the [Source] window) to
open the [Add Watch] dialog box. Specify the data and click the [OK] button in this dialog box to register the
specified data in the [Watch] window.

E Source (main.asm)

;

HouY Ax. Mave...
HouY SP. Wi

Break when Access to this Yariabl
Break when Write ko this Yariable
Ereak when Read from this Yarial
Clear

[Pz ~1| add |

* Proper ¢ Hex ¢ Dec ¢ QOct ¢ Bin  Sking

' Adaptive  Bute 7 'woard ¢ Doubleword

J Ok I Cancel | Biestare Help

Event 7

Came Here
Change PC
Ereak Point

ER3

Enter “P2” (P2 register) and
click the [OK1 button.

T~ _“P2"is
registered.
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<3> Come Here
Select [Come Here] from the context menu (displayed by right-clicking anywhere on the [Source] window) to
execute the program, from the address indicated by the current PC register up to the address where the
cursor has been placed, after which a break occurs.
While the program is being executed, the break event currently set does not occur.

E Source (main.asm)

2 |_»» | wach | Quick. | Refiesh | Clase |
H [ ] i B
Current PC line P (b || MoUw AX. #STACKTOP E
< 119 HOUU  SP; Al ; Set the stack poin
120
121
igg H Initialize the watchdogy timer
Line to whicha ——P|p 124
1300 1 1 he clock
Py i nitialize the clock generators
breakpoint is set 128f
- 129 Mou PPCC.  4B0AOROLOB 5 The clock supplied
< 130 HoU PCC. 1PPAGAOARE : The clock supplied
b 134 Mo TODAM  #ARAAADALB i 8top the low-speed
13 Move... L]
133
1341 M [
- 135
Cursor position b 13| Addwatch. 100008 ; Set PAB-PO3 as out
- 137||  symbol... APAGABE ; 8et output latch o
138 =
139/ Break when Access to this arlable s
UL 139 ereskwhen wrie to this varisble < 5
Break when Read from this Yariable »
Clear
Event ™
Come Here

Change PC

Break Point

Assemble
Mermary
Coverage

B Source (main.asm)

117)[5
hﬂ HMouy AR . HSTACKTOP =
pe 119 HOUL SP. 4 : Set the stack poin

Sean:h..l <% | > ‘ tw'atch Quick... | HelreshJ Cloze |
vilB

122 Initialize the watchdog timer

1
1
The program is executed | :
up to the address where | |B| | 124
1
1
1
1

; 126f;
the cursor is placed, and 1292 Initialize the clock generators
128[;
t 129 oy PPGC.  HOBBEORLOE 3 The clock supplied
then a break occurs. 136 HoU PCC, HOBBEOEGOR i The clock supplied
bl || 131|m rou LSREM,  HPAAEARG1E i Stap the lowspeed
132 |
1335
1%;; Initialize the port B
136 oy PMB,  H11110000B ; Set PAD-PA3 as out
e 139 mou ra, HOEEEPE0EE i Set output latch o

Initialize the port 2

[
]
s o L
]
- |44|rr | 4
—_—

]

5.2 [Timing Chart] Window

This window displays in the form of a timing chart input signals and output signals for pins.

(d) Information bar (c) Marker area
,///
Timing Chart1
1668.00 1728.00 4000 jt MainClk
Fin MNeme \. YV =% j
=w1ipa0) ] =
5wz (Pa3) |
LED1(P20) = I |
LEDZ (P21) i
LEDS (P22) H |
| Al A j_J

(a) Pin area (b) Waveform area
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(a) Pin area

CHAPTER 5 MAIN SM+ FUNCTIONS

This area displays the names of pins to be displayed in the [Timing Chart] window

Select [Select Pin] from the context menu (displayed by right-clicking anywhere on the (b) Waveform area),

box. Items, such as pin names, can be changed in this dialog box

select [Select Pin] from the [Edit] menu, or click the | ¥+ | button on the toolbar to open the [Select Pin] dialog

Timing Chart1 El@@
!J 0.00 Y‘ 100.00 !—YI 10000 @J MainClk
Fin Name r Y j
,7 [sutipan) ‘\\ =]
/ SWz (P43) \
\
LED1 (P20) \ Mermary T
LEDZ (P21} [ (OI’) (OI') Uy
LED3 (P22} i f
/ f
‘dJ —’J—J  Display wavefrom L)
4
N - 7 Move markerd  Shift+ Buttan CIle
S~--7 Move markerB  Ctri+LButton
\
\
|
\ 4 g
\
\ o
“ Select Pin Di
\
\ Pin Mame: Analog, Func:llnnName
\
\ 1 o [SWIPD)
\ P43 TADE/INTF1 _J i
' 2 [Pa3m=Des | [swzra s
\ 3 [Pao/an -] [EDirey
Load
\ 4 [Pa1samn =] r [tEpereny L}
\ 5 [Pezianiz | LED3(ez) e
“ (] ] L] r - Cancel
\
\
\
‘
Pin name :
change Select Pin
\

Enter the function name

after the change
Click the [OK] button
Fin MName: Analog: Function Mafe:
1 [P = [po = K

\ 2 [P43THDEINTF x| P43 vy

\ 3 [Peman <~ r |Fm Qf

\ 4 [P2izaN Bl _ Lowd |

“ 5.|P22/AN\2 - r [sz— Clear

‘I 5 | Elir ~| _ Cancsl J

‘\

\

\

\

\

\

‘\ Timing Chart1

\ !I 0.00 ?I 100.00 T-YI 100,00 {2 ] MainClk

\ - =<

v sfpin vane ‘{ Y j

Y P40 _.J

J P43
| P20
l\ P21
\ P2z
\

\

F
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(b) Waveform area

This area displays as a timing chart the data of the pins specified in the (a) Pin area.

The magnification of the timing chart display can be selected by selecting [Zoom] from the [View] menu or
using |x 1 + | on the toolbar.

i Timing Chart1

oo ¥§ ‘

0.00 5?“ MainClk

x1 display

\

\
\
1

(or)
Add Wakch, ..
I\
Display magnification Symbal...
Chan_ge v Information Bar
\ v Waveform
\
\ % 1}32
\ x 116
\ x 1j8
“ ® 104
\ x 12
\ - * x1
Timing Chart1 EHEJEJ “
w4
Y| 0.00 ?| 0.00 W] n@ gg| hainClk wn
FPin Name ? = x 18
. . . . . . . . . ! W= : ® 32
5wl (P40) b | T x2 display
S0z (P43) b .
LEDL (P20)  |— [ i
LEDZ (P21} — 1
LEDS (P22} :—d !
y v = ;
KN 3| K| J_‘

(c) Marker area

This area displays the headers of markers A and B.

right-clicking anywhere on the (b) Waveform area).

The markers can be set by selecting [Move markerA] and [Move markerB] from the context menu (displayed by
locations.

The placed markers can be dragged to the desired
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Timing Chart1 El@@
YJ 0.00 Y| 0.00 Y-Y] 0.00 ﬁ] hainClk

Fin MName r

Ll

F40
P43
Fz0
Fz1
P22

Eﬂ_j _»i_[ K S;I;ct.F;\n: = JJ

v Display wavefrom

e Shift+LEutton
Move markerE Chrl+LButton

s Timing Chart1 El@lgl
Y| 224.00 Y] 0.00 Y-Y] 22400 52 J MainClk

Pin Neme | Yy\ s, j

P40 _J

:Z Place marker A.

P21 Drag the marker to any location.

(d) Information bar
This area can be displayed or hidden via the [View] menu or the [Information bar].

T 100.00 Displays the time from the simulation start to the marker A location.

T 30000 Displays the time from the simulation start to the marker B location.

T—Y | 20000 Displays the time between markers A and B as an absolute value.

&% MainiCilk. Displays the unit of the time information.

The unit of the time information displayed on the Information bar can be changed by selecting [Time Unit] from the
[Edit] menu.

- Timing Chart1 THE“Z'
Y 44000 § noooo WY 4480000 usec
Pin Neame r ? k R :JJ
F40 \ _]
Memory 3 F33 \ Unlt
Ezi The unit of numerical
Pz values is “us”.
I

Select Pin...
Time Unit il * main clock

msec
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5.3 [I/O Panel] Window

This window is used to create a pseudo target system. This window is used to display and manipulate connected
parts.

[I/O Panel]
== initial0. pnl window

El B =

[ =i | [ =mz |

|
~
| £

Click [:g on the toolbar or select [Select] from the [Figure] menu to select an object in the [I/O Panel] window.

The mouse cursor changes to an arrow with
which an object can be selected (In this figure,
[LED1] is selected).

[ == initial0. pnl

(or) T

* Simulation Mode

W

H

|~

Click JLTJ on the toolbar or select [Simulation Mode] from the [Figure] menu to select an object in the [I/O Panel]

window or to simulate the input to a connected part.

@ == initial0. pnl

A
m |
(or)

EEY [ awz |
* Select
Sirmulation Mode
a
0 I >

The mouse cursor changes to a hand image with which
the input to a connected part can be simulated (In this
figure, the [SW1] switch is input).
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The connected parts can be added to the [I/O Panel] window by clicking the following buttons on the toolbar. By
double-clicking the connected parts in the [I/O Panel] window, the dialog box opens and the information of the

connected parts can be set.

(Button creation)

Switch

A button can be connected to any pin. An input value can be given to the connected pin by clicking the
displayed button.

Same function as selecting [Button] from [Parts] on the menu bar.

A key matrix consists of multiple pins connected in a matrix array, wherein each contact represents a key,

S,

(LED creation)

3 and clicking a key results in a specific state.
(Key matrix A key matrix can be connected to any pin, and data can be input using multiple keys.
creation) Same function as selecting [Key Matrix] from [Parts] on the menu bar.
,'_,]' 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.
(Level gauge
creation) Same function as selecting [Level Gauge] from [Parts] on the menu bar.
G LED (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.

Same function as selecting [LED] from [Parts] on the menu bar.

8.

(7-segment LED
creation)

A product that consists of 7 LEDs configured to represent a numeric figure.

When the output from the pin to which the digit signal is assigned is active, the corresponding 7-segment
LED switches on or off.

Same function as selecting [7-segment LED] from [Parts] on the menu bar.

8.

(14-segment LED

A product that consists of 14 LEDs configured to represent an alphabetic character.

When the output from the pin to which the digit signal is assigned is active, the corresponding 14-segment
LED switches on or off.

creation)
Same function as selecting [14-segment LED] from [Parts] on the menu bar.
masl A product that consists of multiple LEDs arranged in a matrix array.
) When the output from the pin to which the digit signal is assigned is active, the corresponding matrix LED
(Matrix LED .
) switches on or off.
creation)

Same function as selecting [Matrix LED] from [Parts] on the menu bar.

(Buzzer creation)

Buzzer

A buzzer connected to a pin indicates with a bitmap or buzzer sound the output information from the
connected pin.

Same function as selecting [Buzzer] from [Parts] on the menu bar.

An example of the display of the connected parts is shown below.

14-segment LED —

= initial0.pnl

o Key matrix
S I | Level gauge
Button —
teo | 1l .
P =t v |} Matrix LED
7-segment LED —f -
///// = < Buzzer
& 3

36
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5.4 [Assemble] Window

This window is used to display the disassembly of a program. Select [Assemble] from the [Browse] menu or click
the % button on the toolbar to open the [Assemble] window.

el Assemble

Search.. <4 > ' atch Guick... Refresh Close <€ (e) Function buttons

][ |[oo74 oo ROR N s
0077 oo ROR A1l —
007 8| oo ROR A, 1 =
0079 oo ROR A,1
007 oo ROR A,1
0O7H oo ROR A1l
0o07C oo ROR A, 1
007 oo ROR A,1
0O07E oo ROR A,1
DO7F| oo ROR A,1
0080l 9C DECW HL

> |EEEE RESET_START FOOOFF MOVW AX, #0FF00H

0085 Ec1lC MOVW SP,BX
ooa7 F74877 MOV WDTM, #77H
ooea)l F7F302 MOV PPCC, #2H
ooeny F7FEOQ MOV PCC, #0H
0090l F75801 MOV LERCM, #1H
0093 F720F0 MOV PMO, #0F0OH
0096 F50000 MOV STACKTOF , #0H
0099 F722FQ0 MOV PM2 , #0FOH
0o9c F50207 MOV P2, #7H
D09F| F723F0 MOV PM32, #0FOH
00AZ F50300 MOV P3, #0H
DOAS F72409 MOV PM4 , #9H -
[aYeF.N:! F73409 MOV PU4, #9H =
DOAE F50400 MOV P4, #0H 9
DOAF F72CF0 MOV PM12Z2 . #0F 0H A

5 % || >

\
. \ e .
(a) Point mark area | (c) Address specification area \

\

\ (d) Disassemble display area
(b) Current PC mark area

(a) Point mark area
This area is used for the event setting status display and breakpoint setting. A breakpoint can be set by
clicking the asterisk (“*”) of the location to which it is to be set.

(b) Current PC mark area
The “>” mark, which indicates the current PC value (PC register value), is displayed in this area. By double-
clicking this area, the user program can be executed up to the double-clicked line.

(c) Address specification area
This area displays the disassembly start address.

(d) Disassemble display area
This area displays the labels and code data of addresses, and disassembled mnemonics.

Yellow indicates the current PC line, and red indicates lines where a valid breakpoint is set.

(e) Function buttons

Search... Searches a character string (opens the [Assemble Search] dialog box).
<< Searches forward (upward on screen) for the specified character string.
>> Searches backward (downward on screen) for the specified character string.

Stop (during a search) Stops searching.

Watch Adds contents, such as a selected variable, to the [Watch] window.

Quick... Temporarily displays the contents, such as a selected variable, in the [Quick Watch] dialog box.
Refresh Updates the contents of the window with the latest data.

Close Closes the [Assemble] window.
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The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [Assemble]
window. The three main functions that can be selected from the context menu are described next.

<1> Move
Select [Move] from the context menu (displayed by right-clicking anywhere on the [Assemble] window) to
open the [Address Move] dialog box. Specify an address value and click the [OK] button in this dialog box to
move the disassembly start address to the specified address value.

Assemble

»» | Watch | fuick.. | Refresh | Close
r------ =1 FESET START FOOOFE WMovw  AX, FOFFOOH
| E6LC MOV SP,AX
h e MOV WDTM, #77H
o0&l
! oD &
! 009 0l Add watch, .,
' a0 Symbol... Al Assemble
1 0095
! gggg Come Here
1
. 000w Change PC Address
\ a0z Break Paint poy
: ggig SourceText $g¥ T IDDCH vI
| 0OAE Memory MOV
0oB1 MOV
' DoB4 Coverage MoV Cancel | Bestore Help J
D0E7 FCOOO0L MOV —_—
! 00BA|{MATN_LOOP 2504 MOV
1 ooBC 6309 BND
1 00BE 0AED MOV -y .
! 20e0 2r MOV. B IHD T Enter “00C8” and click the
1 00C1| ES02 MOV E;A‘;N LoD hd T~
oocs 30F5 BR & = ~
! oocs oo ROR  A&,1 g [OK] button.
| L Il lloocs oo ROR  A.1 X
- oI »
1
1
1
| =l Assemble
X Search..| <¢ | »» | waich | Quick.. | Rshesh | Close |
\ 00B1] F50C00 MoV  Piz, FOH S
| D0E4] F50D01 MOV P13, #1H =
| O0B7| FCooo1 MOV HL, #1 00H -
00BA|MATN_LOOP 2504 MOV A, D4
! 00Bd] 5309 AND A, #9H
! D0BE OAED MOV L.A
1 oocol 2F MOV A, [HL]
| oocy] ES02 MOV P2,A
\ 0ocs| 30F5 BR SMAIN_LOOP
h DoCs oo ROR  A.1
| 00C & oo ROR A, 1
ooc7] oo ROR  A,1
--.Moved _______________] - - |9 EEEE oo ROR A, 1
00CY) oo ROR A.1
noca| oo ROR  &,1
oocH oo ROR  A&,1
oocq oo ROR  A,1
oo oo ROR A.1
D0CH oo ROR  &,1
DoCF oo ROR  A&,1
00D oo ROR  A,1
00D oo ROR A.1
00Dz oo ROR  &,1
ooD3| oo ROR  A&,1 -
00D oo ROR  A,1 =
00D oo ROR A,1 =
L1 {loopd] oo ROR  &.1 &
| 3
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<2> Add Watch

Select [Add Watch] from the context menu (displayed by right-clicking anywhere on the [Assemble] window)
to open the [Add Watch] dialog box. Specify the data and click the [OK] button in this dialog box to register

the specified data in the [Watch] window.

=l Assemble

Enter “P2” (P2 register) and
click the [OK] button.

Sealch..J <<J > “watch Quick... I Refiesh ‘ Close
> | [EEEE] RFESET_START FOOOFF MOVW  AX, FOFFOOH =
EEEE E61C MOVW SP.AX —|
ooa7 =4 BT7 MOV WDTM, #77H
0oBA| F302 MoV PPCC, #2H
DoeDy B0O MOV PCC, #0OH
009 o) 5801 MOV LERC
0003 oFD MoV MO,
0096l ‘o000 MoV AC
D099 Eomsiere l2z2Fo MO v
(afsl-Tal {0207 MO + #
009 Change PC karo MoV 3, 4 Hame: JPZ‘ VJI Add J
00AZ2 Break Poink o300 MoV 3. #
00&5) ] 409 MOV PM4, _ ; 3
0028 St 400 mov  pu4, fl Radix * Proper  Hex ¢ Dec ¢ Oct ¢ Bin ¢ Shing
002D IRy 0400 MOV P4, ¥
00AE] Memory % :
0oB1| G (=5 * Adaptive ¢ Byte © word  © Double word
00B4 a
00B7 ;
00EA|MATN_LOOP Murnber:
00BEC]
00BE|
0oc o) ul .4 Cancel Restore Help
ooc1]
oc3
00Cs) =
L I lloocs Zl
o | 3

<3> Come Here

Select [Come Here] from the context menu (displayed by right-clicking anywhere on the [Assemble] window)
to execute the program, from the address indicated by the current PC register up to the address where the

cursor has been placed, after which a break occurs.
While the program is being executed, the break event currently set does not occur.

=l Assemble

. seach. | << | »» | Wwatch | Ouick.. | Refesh | Close |
Current PC line— p|—rmmessr—as To00ET SOV AN, FOFTOOR =
E&1C MOVW 5P, AX ==
F74877 MOV WDTM, #77H —
F7F302 MOV~ PPCC, #2H
F7FBOO MOV PCC, #0H
F75801 MOV~ LSRCM, #1H
F720F0 MOV DMO, #0F0H
F50000 MOV STACKTOP, $0H
F722FQ MOV~ PM2, $0FOH
. . F50207 MOV P2, #7H
e
Line to which a > F50300 MOV B3, #0H
F72409 MOV PM4, #9H
. . O Ozagir— 1 F73409 MOV PU4, #9H
breakpoint is set oo rove.. F50400 MOV D4, fOH
ooAE F72CFQ MOV DM12, $0FOH
— 00B1 Add Watch.., FS0C00 MOV P12, #0H
~ D0BA4| F50DO1 MOV P13, #1H
Cursor — 00B7 Symbol, FCOODO01 MOVW  HL, #100H
. ooen 7o 2504 MOV A, P4
00BC| i 6309 AND AL #9H
posmon OOBE| Change PC OAED MOV L.A
ooco| 2F MOV A, [HL]
ooci Break Point EsS02 MOV P2,A
0oc3 20FS ER SMATN_LOOE
nocs| SourceText oo ROR A.1 =
0oCs| Memory oo ROE  A.1 =
DoC7 oo ROR A1 =
L [ |looce| Hibeiat oo ROE  A.1 j
8 e

&l Assemble
Sealch..l << J > I Watch J Quick... I Refresh J Close
[ ][ |[ooez|[RESET_START FOOOFF MOVW  AX, fOFFOOH 7
| E61C MOVW SP.AX |
| F74877 MOV WDTM, #77H L
| F7F302 MOV PpCC, #2H
\ FTFBEOO MoV PCC, #0H
i F75801 MOV LSRCM, #1H
The program is executed up to s hh eaa
. 1 F50000 MOV~ STACKTOD, #OH
the address where the cursoris F72370 MOV Bz, #OFOIl
| F50207 MOV P2, #7H
=]
placed, and then a break occurs. LR SR ) B s
! F72409 MoV PM4, #9H
A4 > F73409 MOV PU4.#9H
F50400 MOV P4, #O0H
F72CF0 MOV DPM12, §0FOH
F50C00 MoV P12, #0H
F50D01 MOV P13, #1E
FCOOO1 MOVW HL, #100H
00BA|[MATN_LOOR 2504 MOV
00BC| 6309 AND B, H9H
00BE| OAED MOV L.A
ooco) 2F MOV A, [HL]
0oC| ES02 MOV P2, A -
noc3 30F5 BR SMATN_LOOP o
nocs oo ROR  A.1 =
LIl llooce 0o ROR  A.1 =2
4 | »
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5.5 [Memory] Window

This window is used to display memory contents. Select [Memory] from the [Browse] menu or click the ﬁ button

on the toolbar to open the [Memory] window.

O =
Seach.. | << | >> | Refesh | Modiy.. | Clos= |¢————————————————}— (c) Function buttons

Addr+0 +1 +2 +3 +4 +5 +6 +7 +8 +9% +A +B +C +D +E +F

ooooez oo 22 00 82 00 822 00 82 00 82 00 82 00 282 0o -
oolQez2 00 B2 00 22 00 B2 00 22 00 22 00 22 00 B2 00 i
opz20a2 00 OO0 00 00 0o oo o0 o0 00 00 00 o0 0o 0o 00 e
003000 OO0 Qo0 00 00 OO0 oo oo 00 OO0 0o oo 00 0o oo oo
oo40Qo0 00 OO0 00 00 00 oo oo 00 00 oo oo 00 oo oo oo
o0SQoo 00 OO 00 oo 00 OO0 oo o0 00 ©o 00 o0 00 00 0o
o0e000 00 OO0 00 00 0o oo o0 o0 00 00 00 o0 0o 0o 00
007000 00O Q00 00 00 OO0 oo oo 00 00 0o oo o0 0o oo oo
ooBOQeC FF FO 0O FF E& 1C F7 48 77 F7 F3 02 F7 FE DO
oooQF7 S8 01 F7 20 FO F5 00 oo F7 22 FO F5 02 07 F7
o0AQ23 FO F5 03 o0 F7 24 09 F7?7 34 08 F5 04 0O F7 2C
O0BOFO F5 OC 00 F5 0D 01 FC 00 01 25 04 63 0% O0OA ED
00COI2F E5 02 30 F5 00 00 00 00 00 oo oo 00 oo oo oo
o0oDOIoo 00 OO 00 oo 00O Qo 0o o0 00 ©o 00 o0 00 00 0o
ODEQIOO 00 OO0 00 00 0o oo o0 o0 00 00 00 o0 0o 0o 00
OOFOO0 OO0 oo 00 00 OO0 oo oo 00 OO0 0o oo 00 0o oo oo
010002 05 07 07 o7 07 07 07 0 07 00 00 00 oo oo oo
0llQ00 00 OCOO OO0 oo 00 Co0 oo o0 00 ©o 00 o0 00 00 0o
0lz20/00 00 OO 0O 00 0o oo o0 o0 00 00 00 o0 0o 0o 00
013000 OO Q0o 00 00 OO0 oo oo 00 OO0 0o oo 00 0o oo oo
014000 00 OO0 00 00 00 oo oo 00 00 oo oo 00 oo oo oo
0l5000 00 OO 0O oo 00 OO0 oo o0 00 ©o 00 o0 00 00 0o
0le000 00 OO0 0O 00 0o oo o0 o0 00 00 00 o0 0o 0o 00
017000 OO 0o 00 00 OO0 oo oo 00 OO0 0o oo 00 0o oo oo
ol8oQoo0 oo 0o 00 00 00 oo oo 00 00 oo oo 00 oo oo oo
0l9000 0O QOO 0O oo Qo0 OO0 oo o0 00 ©o 00 o0 00 00 0o

t t

(a) Address display area (b) Memory display area

KIEAE

(a) Address display area
This area displays memory addresses.

(b) Memory display area
This area is used to display and change memory contents.
Memory contents are changed through direct entry. Changes are displayed in red and the contents of the
changes are written to the target memory by pressing the Enter key. The previous values can be discarded by
pressing the ESC key. Up to 256 bytes can be changed at one time.

oQDOj00 00 00 00 0
aoEOOO 0o oo oo @
QOFOo0 o0 00 00 u)

Q 00 oo oo oo 00 oo oo o0 00 oo o0
0 00 00 00 o0 o0 oo oo oo o0 oo o0
o 00 oo Qg Q0 00 Qo oo o0 00 oo Oo0

Enter “FF”. @

aopooao oo oo oo oo oo oo o0 oo oo oo oo o0 oo oo
OOEOOO oo 00 00 ‘EE)DD o0 oo oo 00 oo oo o0 00 oo oo
OoFojoo oo oo o0 o0 oo oo oo 00 o0 oo oo 00 00 oo oo

gopDooo oo oo 00 QQ oo oo ao oo 00 oo oo o0 00 oo o0
aoEMoo oo oo o0 ‘EE)DD oo oo o0 o0 oo oo oo o0 oo o0
QOFOo0 o0 00 00 o0 00 Qoo Qg Q0 00 Qo oo o0 00 oo Oo0
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(¢) Function buttons

contents.

Search... Searches a character string or memory contents (opens the [Assemble Search] dialog box).
<< Searches forward (upward on screen) for the specified character string or memory contents.
>> Searches backward (downward on screen) for the specified character string or memory

Stop (during a search)

Stops searching.

Refresh

Updates the contents of the window with the latest data.

Modify.

Rewrites the memory contents during program execution via the [DMM)] dialog box.

Close

Closes the [Memory] window.

The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [Memory]
window. The three main functions that can be selected from the context menu are described next.

<1> ASCII display
Select [Ascii] from the context menu (displayed by right-clicking anywhere on the [Memory] window) to display
the ASCII display area. ASCII characters of the memory contents can be displayed and changed in this area.

<2> Selecting the numbering system display

Search... | < k23 I Refresh | Modify... J Cloge J .
Addr+0 +1 +2 +3 44 +5 +6 +7  +B 40 +A +B 10 +D +E +F ASCII dlsplay area
82 00 82 00 82 00 B2 00 82 00 B2 00 82 00 =
82 00 82 00 82 00 82 00 82 00 82 00 82 00 = =
0D OO0 00 00 00 0D 00 00 00 00 00 00 00 00 ] Sl Memory
00 00 00 00 00 00 00 0O 00 00 0O 00 0O OO
oo040j00 00 0O OO 00 00 0O 0O 0O 00 OO OO OO0 00 00 00 Refresh | Modify Claze
oosolo0 00 00 00 00 OO0 ~TST——="—="7 00 00 00 00 00 00
oosoloo 00 00 00 00 00 Mave. 00 00 00 00 00 00 +4 +5 +6 +7 +B 49
oo7ojo0 00 0o Do 00 0O 00 00 00 00 00 00
ooeolsc FF FO 00 FF E6 Ein F7 F3 02 F7 FB 00 82 DO 82 00 82 00 =
oosofF7 58 01 F7F 20 FO oct 22 FO FS5 02 07 F7T Bz 00 B2 00 &2 00
ooaol22 Fo FS 03 00 F7 | 09 FS5 04 00 F7 2C 00 00 00 00 00 00 =
0ooBOJFO FS 0C 00 F5 0D Dec 25 04 63 09 0A ED 00 00 00 00 00 00
0oCol2F ES 02 30 FS 00 @ Hex 00 00 00 00 00 00 00 00 00 00 00 00
oopojoo 00 00 00O 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00oEOjO0 00 00 0O 0O 00 Hibble 00 00 00 00 00 00 [ gg gg gg gg gg gg
ooFolo0 00 00 00 00 0O 00 00 00 00 00 00
o1oolo3 0s o7 o7 o7 o7  *Efe 00 00 00 00 00 00 FF E6 1C F7 48 77
ol11o0jo0 00 00 OO 0O 00 Word 00 00 00 00 00 00 20 FO F5 00 00 F7
oi1zojoo oo oo oo 00 00 00 00 00 00 00 00 00 F7 24 09 F7 34
o130lo0 oo oo oo oo oo Double Word 00 00 00 00 00 OO0 F5 0D 01 FC 00 01 H
o140jo0 00 00 00 00 0O 00 00 00 00 00 00 F5 00 00 00 00 00 5
o150joo0 00 00 OO 0O OO i 00 DO 00 00 0O 0O 00 00 00 0O 0O 00 B
n1s0j00 00 OO0 OO0 00 00 OO OO 0000 00 OO0 OO0 00 00 00 5 00 00 00 00 00 00 N
o170l00 00 00 OO 00 00 0O 00 00 0O 00 OO 00 00 00 00 = 00 00 00 00 00 00 .
0180j00 00 00 OO 0O 00 00 00 00 00 00 0O 00 OO0 00 00 = 07 07 07 07 0& 07 .
0i1sojoo oo oo oo 00 00 00 OO 00 00 00 OO0 00 00 00 0O T 00 00 00 00 oo 0o H
00 00 00 00 00 00 .
00 00 00 00 00 00 :
00 00 00 DO 0o oo .
00 00 00 00 00 00 iy
00 00 00 00 00 00 ﬂ
00 00 00 00 00 00 .3
nnonnonnonn nnoonn o

Select [Bin], [Oct], [Dec], or [Hex] from the context menu (displayed

by right-clicking anywhere on the

[Memory] window) to change the numbering system display of the memory display area (hexadecimal display
by default).

Displayed in
hexadecimal numbers

Displayed in

Memory R
Search.. | <« 33 I Refresh | Modify... J Cloge blnary numbers
Addr+0 +1 +2 +3 +4 +5 +6 +7 +8 49 +A +B pC +D +E +F
00 B2 00 BZ 00 B2 00 B2 00 B2 00 B2 00 B2 00 7 i Memory,
oololez 0o B2 00 B2 00 B2 OO B2 00 B2 00 B2 00 82 0O |
onzolsz 00 0O OO 00D 00 00 OO OO 00 OO OO0 00 OO 00 00 L) SEB'Ch--l o I > ] Refresh | Modify. I Cloge ‘
oo3o0loD 00 00 00 00 00 0O 0O OO0 0O 0D 0O 00 00 00 00
oo40f00 00 0O OO 00 00 00 0O OO0 00 00 00 ©O 00 00 00 Addr+o +1 +2 2 +4 +5
ooaojag 08 g0 0o oos0o 0o eh, 00 ogong 80 00 00 ooeng 00000000010 00000000 10000010 00000000 10000010 D000000C 4
ggsggg gg gg gg gg gg 8o Bo: ao 92 gg gg gg gg gg gg 0010{10000010 0OODOOOO0 10000010 00000000 10000010 0O000000C—
Move 002010000010 00000000 00000000 00000000 00000000 D000000C—
QOEDlIC - EE 000 ERne B OEOEE SH0D oo030jo0000000 00000000 00000000 00000000 00000000 O0000000C
00SOIF7 S8 01 F7 20 FO - 22 FO F5 02 07 F7 0040|00000000 0OOOOOOOD COODDOO0 00000000 00000000 0O0000OC
QOSDIRS:E0 B0 D DI:ES i0& 00 &l 0o050]o00000000 0DOODOODO 00000000 00000000 00000000 O000000C
QOBDIFGSES OG0l &5 o) (& her dar 02 64 03 DRGED oo060j00000000 0OOOOODO 00000000 00000000 00000000 0000000C
DOEDEESRS D a0 EXAD | 280 e R 007000000000 00000000 00000000 00000000 00000000 0OO000OC
QoDOIe. 00 0000 0000 ob 0B 0o a0 Oo.oh oo20f10011100 11111111 11110000 00000000 11111111 1110011C
QOEDIDO 00 00:00 0000 e Fey, Do ob - 300 00 On.00 0090[11110111 01011000 00000001 11110111 00100000 1111000C
ooEolas 08 o0-po  Doeng oo oo do 00 oo.ng 002000100011 11110000 11110101 00000011 00000000 11110111
0100j03 05 07 07 07 07 | phhle Qo 0n  00: 00 00200 00E0[11110000 11110101 00001100 00000000 11110101 00001101
it e o L ) A oo ob 0o o0 gogog oocofo0101111 11100101 00000010 00110000 11110101 0000000C
QL-0I08% 00 0000 O0-00 of 0O o0 00 A0.00 oopojoo000000 00000000 00000000 00000000 00000000 0000000C
oraoj0n 0o 80 00 oong | e oo 0o do 00 oming 00E0j00D000000 00000000 00000000 00000000 00000000 0O00000C
oiapan: 0o Dosdo  odsan Dauble Ward Qo 0o 0n: on bda0on 00F0|00000000 00000000 00000000 00000000 00000000 0000000C
Qlapjos; 08 e0;06  Eaoog Qo oh 00 00 gogeg 0100j00000011 00000101 00000111 00000111 00000111 00000111
pisojng o0p [oe0g  DReng 1= oo oo iao: 0g ooano = 011000000000 000ODOOOOD 00000000 00000000 00000000 DOO000OC
Q120000 00 BD:00 0000 ob 0B 0o a0 Oo.oh 2 0120{00000000 COODODODO 0OODODOO0 00000000 00000000 DODO00OC
0180J00 00 00 00 00 00 TO-UU—UU-UU 00 00 0O 00 00 00 zl 0130]00000000 0DOODOODO OOOODOO0 00000000 00000000 O000000C
DT R0I00: 08 {0000 __R0Fue: 08 80 00 _0pnns: 00 008 B0 P0s00 = 0140j00000000 0OO0DOODO 0OOODOOO 00000000 00000000 O000000C
015000000000 000OOO0O0 0OOOD0OO0 00000000 OOOOOOO0 DOO0O0OCT
016000000000 00000000 00000000 00000000 00000000 0000000C A
017000000000 00000000 00000000 00000000 00000000 O000000CE
D_"_a_nnrimrlvmmrm ANNNANAN ANNNANAN NNNAANNN  nANAnann nnnnnnr;r'
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<3> Selecting the display unit
Select [Nibble] (4-bit units), [Byte] (8-bit units), [Word] (16-bit units), or [Double Word] (32-bit units) from the
context menu (displayed by right-clicking anywhere on the [Memory] window) to change the display unit of the
memory display area (byte display by default).
Displayed in byte units

Si Memory
Search... << >> Refresh tadify. Close . . .
e e W N Displayed in word units
Addr+0 +1 +2 +3 44 +5 +6 +7 +8 +3 +A +B  +C 4D +F /
BZ 00 B2 00 B2 00 B2 00 B2 00 82 00 B2 00 = /
82 00 82 00 B2 00 82 00 82 00 82 00 82 OO0 — | = =
00 00 00 00 00 00 00 00 00 00 00 00 600 00 - & Memory l-_l@@
oozoloo 00 00 0O 00 OO0 OO 0O 0O 00 OO0 OO 00 00 00 OO s B Bt mrw et wrrean maey T ——
004000 0O 00O 00 00 00 00 00 00 DO OO OO 0O 00 00 00 SEalch..‘ << 2 I Hehesh‘ Modify I Close: 1
oosoloo oo 0o 00 00 OO0 OO DO 00 OO OO 0O 00 00 00 00
oosojoo 0o 0o 0O 00 OO0 0O 00 00 00 00 00 00 00 00 OO Addr+0 42 +4 +6 +B +A +C  +E
gggggg gg gg gg 1-?1? gg gg Mo gg gg EE 123 gg Ooo0[ooe2 ooe2 0082 o0ez2 0082 0022 0022 o082 )
iathes. ae bids Surrc.=s Rh e BT boiEd oo1lojoosz com2 0082 0082 D082 0O0B2  O0B2 0082 =
e ioan e wn R ERER ¥5 wa o5 soEa oozolooez 0000 0000 0000 0DO0D 0000 0000 0000 -
Gtttles 25 Be 68 Foone oT| o E 23 s 0Y s 0ozoloo00 0000 0OOO 0000 DOOD 0O0OO 0000 0000
SocolzF ES 02 30 Fs 00 00 &5 &9 oo ©5 oo 0040l0000 0000 ©0OO0 0000 0O0O0 D000 0000 0000
Stoelon oo G5 85 ododg ob =C E o6 o5 oo Peodn 0osoloooo 0ooo  0OO00 D000 DOOO 0OOO0 0000 0000
coztlod bo o de oo no op|®Hex 80 &d 65 Hoood 00600000 000D 0000 0000 0000 0000 0000 0000
Goohldd 6F 5 A8 OneAd 66 E 66 A& 55 R oo oo7oloooo 0ooo  0OODO 0000 DOOD 0O0OO 0000 0000
SioblGE 05 B9 EF DOy o3| MbEe il e 00BOfFFOC 0OFO EGFF F71C 7748 F3F7 F702 OOFE
Hifolos On fmai6s Docoa Gh o6 oo Dhodn oosofseF7 F701 FoO2o0 00FS F700 FO22  02F5 F707
Gistlad 68 Naies Hdind &b Gl 66 Dd-og ooacfF023 03FS F700 0924 34F7 F509 0004 2CF7
Siaolos o6 5o 68 oo do 56 oo oo voodn 00BO[FSFO 000OC ODFS FCO1 0100 0425 0063 EDOA
0140oo 00 00 00 00 0O 00| Doubls Word 00 00 00 DO OO focoEsaE Jbpzi ooEs 0000 o000 gonn; .odon bhog
Gisolos be Bh 68 DG.oGG Ga E 46 o6 55 Do dn oopofoooo 0000 0OOO 0000 0OOD 0000 0000 0000
p1soloo oo oo oo o0 oo oo & oo 00 0o 00 0o = O0OEO|jO0O00 0000 0poo0o oooo 0000 oooo 0pooo oooo
o170loo oo oo oo oo 6o oo el _E 00 00 0D 00 00 & 00FO|0000 0000 0000 0000 0000 0000 0000 0000
iailod Gp Ho 58 Doind fh BT Nd @n @@ o Ho-od H o1ooloso3 0707 0707 0707 0706 0000 0000 0000
0190jo0 00O 00 0O 00 00 0O 00 00 00 00 oo 00 00 oo oo Ed gL1El0000. Booo, nanoaaae R 806 oaRo aane

01200000 OOOO 000D DOOO 0OOO0 D000 0000 0000
01300000 QOOO 000D 0DOOO 0000 0000 0000 0000
0140/0000 DOOO  0OOD 0000 0000 0000 0000 0000
01500000 OOOO 0000 DOOO 0OOO D000 0000 0000
01600000 000D 0OOD DOOO 0000 0000 0000 0000
0170/0000 0DOOO 000D 0000 0000 0000 0000 0000
01800000 ODOOO 0OOOD D000 0OO0O0 0000 0000 0000
01900000 0OOOO 0000 DODOO 000D 0000 0000 0000

R4 LR

5.6 [Watch] Window

This window is used to display the shifts in data values registered. Select [Watch] from the [Browse] menu or click
the Q button on the toolbar to open the [Watch] window.

Bl Watch
| | «—f—————— (c) Function buttons

o | A

| 1
(a) Symbol name display area (b) Data value display/setting area

|-

fel | A >

(a) Symbol name display area
This area is used to display variable names, symbol names and types, and tag names of structures or unions
registered in the [Add Watch] dialog box.

(b) Data value display/setting area
This area is used to display and change data values. The values are updated when execution is stopped.
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(¢) Function buttons

Add... Rewrites the watch data via the [Add Watch] dialog box.
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 the window with the latest data.
Close Closes the [Watch] window.

An example in which the [Add...] function button is used to register data to the [Watch] window is shown below.

Area in which the data value numbering
system is selected

Click i> Add Watch
[Pz ~| sdd |

Mame:
adie. ™ Proper ¢ Hex  Dec ¢ Oct  Bin SLring‘*
Size: = Adaptive  Byte ¢ wiod O Doub_le\p\-"org<
Enter “P2” (P2 register) and Number [
click the [OK] button. I |_|DK — J — J 0 ‘
Area in which the data
4 | rle] | > @ value display size is
selected

Bl Watch

‘ Delete Up Drowen Refresh Claze
P2

[Hx88
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The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [Watch] window.
The main function that can be selected from the context menu is described next.

Selecting the numbering system display
The data value numbering system can be selected from the context menu (displayed by right-clicking
anywhere on the [Watch] 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 (default) Displays the selected line in accordance with the setting of the [Debugger Option] dialog box
(selected from [Debugger Option] in the [Option] menu) (default: hexadecimal).

| Add... Delete Up Down ] Cloze

SeleCted llne — Break when Access to this Yariable xé%,_ ————————————————————————————— bl
Break when 'Write to this Varlable !

Break when Read from this Variable
Clear

Evwenk ?

Change Watch. ..
Delete Watch
Ot
Dec
Hex
Skring

® Proper

vl |

5.7 [Register] Window

This window is used to display registers. Select [Register] from the [Browse] menu or click the | Pl | button on the

toolbar to open the [Register] window.

¥ Register

—(c) Function buttons

(a) General-purpose —»|
register display area

(b) Control register —>
display area
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(a) General-purpose register display area
This area is used to display general-purpose registers.
The plus sign (“+”) indicates a 16-bit register whose display can be expanded. Double-click “+” to display the
two register names and register values (“+” changes to “-”). Double click the minus sign (“-”) to cancel the
expanded display.

EEIIE |

Double-click ﬁ

o000
> oo
a oo

Register values are changed through direct entry. Changes are displayed in red and the contents of the

changes are written to the target memory by pressing the Enter key. The previous values can be discarded by
pressing the ESC key.

I 1
Enter “0010”.

Press the Enter key.

EEEE 1

@4

€ ----

(b) Control register display area
This area is used to display control registers.
The plus sign (“+”) indicates a register whose display can be expanded. Double-click “+” to display the flag
names and flag values (“+” changes to “-”). Double click the minus sign (“-”) to cancel the expanded display.

0z | |

Double-click ﬁ

X

ac 0
oy 0

Register values are changed through direct entry. Changes are displayed in red and the contents of the
changes are written to the target memory by pressing the Enter key. The previous values can be discarded by
pressing the ESC key.

I I]
|
Enter “0010”. | @
i 4
I |
1
Press the Enter key. @
h 4
IEEE ||
(¢) Function buttons
Refresh Updates the contents of the window with the latest data.
Close Closes the [Register] window.
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CHAPTER 5 MAIN SM+ FUNCTIONS

The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [Register]
window. The two main functions that can be selected from the context menu are described next.

<1> Add Watch

Select on the window the name of the register to be added, and select [Add Watch] from the context menu
(displayed by right-clicking anywhere on the [Register] window) to open the [Add Watch] dialog box. Check
that the selected register name is added to the [Name:] column and click the [OK] button to register the

specified data in the [Watch] window.

F= Register

| Refresh Cloge

Click the [OK] button.

Add Watch
= = e
“ Proper ¢ Hex ¢ Dec ¢ Oct ¢ Bin  ( Sting

* Adaptive € Byte ¢ word Double word

—

Radix:

Size:

Cancel | Eestore Help

Select “sp”. —»

Add watch...

Absolute Mame
® Functional Mame

<2> Selecting the numbering system display

Bl Watch

I Refresh Close I

sp x@880

“sp” is registered.
| vle| | »

Select [Bin], [Oct], [Dec], or [Hex] from the context menu (displayed by right-clicking anywhere on the
[Register] window) to change the numbering system display of the [Register] window (hexadecimal display by

default).

EBEX

oooo
oooo
oooo
oooo

F5 Register

Add \Watch. .,

ok
Dec
o Hex

Absoluke Mame
® Functional Name
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Displayed in hexadecimal numbers

Displayed in

BEE) e
B numbers

Refresh Close J K
+a3C 0000000000000000
= 0000000000000000
+de 0000000000000000
+h1 0000000000000 000

F= Register

= Coo000O0001L000001L0
=D Cooo0oDoO00OoO0000000
B =r=arty Ccoooool1o
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CHAPTER 5 MAIN SM+ FUNCTIONS

5.8 [SFR]Window

This window is used to display registers. Select [SFR] from the [Browse] menu or click the EFQ button on the

toolbar to open the [SFR] window.

(d) Function buttons

M (c) SFR content display
area

(a) SFR name display >
area

wmoRrooHE e

F 1le FF12 oooo
R/ T 16 FFl1l4 oooo
R/ Tl 16 FFle oooo
133 16 FFrla oooo

=] FF1A oo
1.8 FFZ20 EF'F
1.8 FF22 FF
1.8 FF23 FF
1.8 FFr24 FF
1,8 FF2C F'F
1.8 FF30 oo
1,8 FF3z oo
1.8 FF33 oo
1.8 FFr34 oo
1.8 FF3C oo
2

(b) Attribute display area

(a) SFR name display area
This area is used to display SFR names and I/O port names. If the value of an 1/O port address is not defined,
the I/O port name is displayed in a light color.

(b) Attribute display area
This area is used to display the attributes of SFRs and I/O ports. Read/write attributes, access types, and
absolute addresses are displayed from the left side to the right.

(c) SFR content display area
This area is used to display the contents of SFRs and I/O ports.
Values are changed through direct entry. Changes are displayed in red and the contents of the changes are
written to the target memory by pressing the Enter key. The previous values can be discarded by pressing the
ESC key.

(d) Function buttons

Refresh Updates the contents of the window with the latest data.

Close Closes the [SFR] window.
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<1>

F====- )
1,8
1,8 )
1.8 Add watch...
1,8
1a Add 1fO Part...
8 oo
a Bin oo M ame
16 oct oooo
g Dec ag To: [sDCR|
MO0 [R 16 ® Hex 0000
crooo [R/W 18 oooo
crO10 [R/W 18 Sert By Mame 0000
lbDcr R 16 oooo -
aocre |R a Sort: By Address oo
EMO R/W 1,8 ® Unsart FF
EMz R/W 1.8 FF
M3 R/W 1,8 v Atkribute FF
EMa R/W 1.8 FF
FM1z  [R/W 1.8 Pick Lip FF
|=t61s] R/W 1.8 oo
puz R/W 1,8 Select... oo
P13 R/W 1,8 oo Refresh Cloze
EU4 R/W 1,8 puls oo -
P12z [R/W 1.8 y———————— oo Narme AtE','hUtE
- B/ W
Jwore_Ir/w 8 FF48 &7 = ol
i=E} B/ W
i=H /W
E1z B/ W
D13 B/
cMEol |RAW
cMp1l [R/W
MunLo R
MULOL R
MULOH R
MO0 R
CRO0O |R/W
cro10 |R/W
------------------------ Moved ----------
DCEH |R
Ero B/ W
1= /W
ISTE] B/ W
I /W
EM12 [RAW
euo /W
=18 /W
I=SE] /W
o4 /W
FU1z  |R/W
juore IR /W

The menu (context menu) will be displayed if the right mouse button is clicked anywhere on the [SFR] window.

The four main functions that can be selected from the context menu are described next.

Move

Select [Move] from the context menu (displayed by right-clicking anywhere on the [SFR] window) to open the
[Address Move] dialog box. Specify an address value or SFR name and click the [OK] button in this dialog

box to move the display start address to the specified address value.

I Qk I CanceIJ Eestore] Help

\ Enter “ADCR” and click

" the [OK] button.

OEPFEERRERERERER
o

BEE
nom

BREEREEPPREFER®

mEo|oon

00 (000 M M@OEm|os

FFOO
FrOZ
FFO3
FrO4
FFOC
FFOD
FFOE
FFOF
FF1lo0
FF10
FF11
FFlz
FFrl4
FF1l&

FF1A
FF20
Fr22
FF23
FFr24
FF2C
FF30
FF3z
FF33
FF34
FF3C
Fr48
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CHAPTER 5 MAIN SM+ FUNCTIONS

<2> Add Watch
Select on the window the name of the register to be added, and select [Add Watch] from the context menu
(displayed by right-clicking anywhere on the [SFR] window) to open the [Add Watch] dialog box. Check that

the selected register name is added to the [Name:] column and click the [OK] button to register the specified

data in the [Watch] window.

Click the [OK] button.

Add Watch
i
1,8
1.8 Mame: P - Add
1,8 A . —I =
p1z R/W 1.8 oo ; ; :
P13 R/W 1,8 AddTIO Pt . 0o Radix: | ™ Proper © Hex ¢ Dec O Oct ¢ Bin  Sting
cvpo1l |R/W B = oo
cvp11 |[R/W B oo = i ' ' =
iz e B 2 S i Adaptive Eute whord Double “wWiord
MuULoL R a Dec oo
MUTOH [R ) oo
Moo R 15 ® Hex oooo
crooo |[R/W 16 0000
crol10 [R/w 18 Sork: By MName oooo Cancel | Eestore Help
laocr R 16 0000
aocru |m & Sort By Address a5
pro R/W 1,8 ® UnSort FF
oz /W 1,8 FF
DM R/W 1,8 v Attribute FF
ena /W 1,8 FF
pMiz  |[R/W 1,8 Fick Up FF
cuo /W 1,8 stk oo
rUz E/W 1,8 et oo
=] R/ 1.8 - S oo
PUa R/W 1,8 sion F oo Sl —————SSSS______SS.-_
Uz |[R/W 1.8 FFIC |00 N : e _
floors 5w siia &7 | ‘ Add., |[Deete | Up | Down | Refe Close |
pPa xBa

T

“P0” is registered.

il i vl | »

<3> Selecting the numbering system display
Select [Bin], [Oct], [Dec], or [Hex] from the context menu (displayed by right-clicking anywhere on the [SFR]
window) to change the numbering system display of the [SFR] window (hexadecimal display by default).

=13 Displayed in hexadecimal

numbers
Altribute
RE/W_ 1,8 Fra =
R/W 1,8 oo —| =T
=] R/W 1,8 oo | E“E”VJ
pa R/W 1,8 Add watch. .. 10 = . .
p1z  |R/w 1.8 Add 1o Port... oo Displayed in
e R/W 1.8 qa Attribute Value / .
CMPOL: Rl B an E 1,8 EEEEEEEE] - = blnary
cvp11l |[R/W B oo e e =i
pULO R 16 10 oooo D3 R/W 1,8 FFO2 00000000 —l numbers
MULOL R 8 Dec oo ca F/W 1,8 FFO4 [00010000
MULOH R 2 » Hex oo c1iz E/W 1,8 FFOC [00000000
TIMO0 i 16 oooo P13 /W 1,8 FFOD |00000000
CROO0O0 |R/W 16 oooo cMpol |R/W 8 FFOE |00000000
croi10 |R/W 18 et By Mame oooo curi1 [r/w e FFOF [00000000
lhDcR R 16 Sort By Address 0ooo MuLo R 16 FF10 [0000000000000000
InDCRH R 8 s oo MULOL [R ) FF10 [00000000
EMO R/W 1.8 2ok FF MULOH R a FF11 |[00000000
oMz R/ 1,8 FF Moo R 16 FF12 [0000000000000000
DM /W 1.8 v Attribute FE crooo Jr/w 1s FF14 [0000000000000000
ora R0 1,8 FF cro1o |R/W 16 FF16 [0000000000000000
emiz  |[R/w 1.8 Fick Up FE hocr R 16 FF1E [0000000000000000
co R/ 1.8 ol oo ENSTallS a2} ) FF1A [00000000
ey R/ 1.8 no erMo ij 1.8 FF20 [11111111
prz R/ 1,8 FF22 [11111111
Egg EJ’:E i:: pulsio gg U] F/W 1,8 FF23 111121111
Ce borei o e r— o pra R/ 1,8 FF24 [11111111
= s &5 0 pr1iz  |R/w 1.8 FF2C |11111111
JWDTH R | pUo R/W 1,8 FF30 [oooooooo
puz F/W 1,8 FF32 [00000000
b3 R/ 1,8 FF33 [00000000
PU4 E/W 1,8 FF34 [0D000000O
Pz |R/w 1.8 FF3C [000000o0
from_lr/w s Frae 01100111 ||
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<4> Selecting the sort method
Select [Sort By Name], [Sort By Address], or [UnSort] from the context menu (displayed by right-clicking
anywhere on the [SFR] window) to change the way the SFR names and I/O port names are sorted on the

50

[SFR] window ([UnSort] by default).

, 8 EEEENCo000000
a FRO2 lnnnooooo
=k} R/W 1,8 Mave. .. oooo
i=F R/W 1,8 oooo
P12 R/W 1,8 Add Watch. . oooo 1 ;
P13 R/W 1,8 #dd 110 Port oooo 1 0000000000000000 |
CMEO1 [R/W B Ak oooo laocrE [R 2 FF1la [00000000 =
CMP11 [R/W & oooo InDCs R/W 1 FFao.|o
MULO  [R 16 000000000000 aprr  |R/Ww 1 FrEo.|o
MULOL  [R B [)e]s]s} a o R/W 1,8 FF80 [000oooo0
MULOH [R =] oooo |2 DMK R/W 1 FFE4.|1
TMO 0 E 15 000000000000 nDs R0 1,8 FFel |oooooooo
CROOO |R/W 16 000000000000 LoTCcLeR/W 1,8 FrFog |ooolollo
crRoOl10 [R/W 16 000000000000 hsire |r a FFo5s |oooooooo
iggil{ E éS ESSSSDDDDDDDD lnsTME |R/W 1,8 FFOO |[0000O0OL
InsISs |R 8 FFQ3 [wrwwwwwww
oMo R/W 1.8 Sort By Address 1111 Brece |r/w e FFa7 r1111111
EMz R/W 1,8 | @ Ungort 1111 CKSRe |R/W 8 FFO9& |00000000
M3 R/WT 1,8 1111 cMP0Ol |R/W B FFOE |00000000
I5E RAW 1.8 |, attribute 1111 cMP1l |[R/W B8 FFOF |[00000000
M1z R/WT 1,8 1111 crooo |R/W 16 FFl4 |0000000000000000
=l o] R/W 1,8 Pick Up oooo crO10 |R/W 16 FF16 [0000000000000000
DUz R/ 1.8 EDDDD crao W a FFCD oo —
PU3 R/W 1,8 Select... oooo crcoo [RAW 1,8 FFEZ |Do0DO0OO
U4 R/WT 1,8 EDDDD FLAPH |R/W 2 FFAS |00000000
U1z E/W 1,8 pulsion Rea oooo FLADHC |[R/W 8 FFAS |OOODOOOO
||1ﬂDTM R/W__8 ey 00111 FLAPL |[R/W & FFA4 |00000000
— FLAPLC [R/W 8 FFA7 |0Do0DO0OOO
FLCcMD |R/W B FFA3 |[oo000DOO
FLrMC |R/W B FFAZ 00000000
\ jleLu R/W B FFAE |ooo0ooooo -
Not sorted
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CHAPTER 6 RELATED DOCUMENTS

Document Name Japanese/English
78K0S/KU1+ User’s Manual PDF
78K0S/KY 1+ User’'s Manual PDF
78K0S/KA1+ User's Manual PDFE
78K0S/KB1+ User’'s Manual PDFE
78K/0S Series Instructions User's Manual PDF
RA78K0S Assembler Package User's Manual Language PDF

Operation PDF
CC78K0S C Compiler User's Manual Language PDFE
Operation PDF
PM+ Project Manager User’'s Manual PDF
SM+ System Simulator Operation User's Manual PDF
Flash Programming Manual (Basic) (MINICUBE2) 78K0S/KU1+ PDF
Information 78KOS/KY1+ PDF
78K0OS/KA1+ PDF
78K0S/KB1+ PDF
78K0S/Kx1+ Sample Program (Initial Settings) LED Lighting Switch Control Application Note PDF
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http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U18172*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U16994*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U16898*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U17446*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U11047*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?article=RA78K0S&title=language&doccode=UM
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?article=RA78K0S&title=operation&doccode=UM
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?article=CC78K0S&title=language&doccode=UM
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?article=CC78K0S&title=operation&doccode=UM
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?title=PM%2b%2a
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?article=SM%2a&title=SM%2b%2aoperation
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U19225*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U19224*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U18752*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U18844*
http://www.necel.com/cgi-bin/nesdis/o002_e.cgi?litcode=U19226*
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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 Disseldorf, Germany

Tel: 0211-65030
http://www.eu.necel.com/

Hanover Office
Podbielskistrasse 166 B
30177 Hannover

Tel: 0511 3340 2-0

Munich Office
Werner-Eckert-Strasse 9
81829 Minchen

Tel: 08992 10 03-0

Stuttgart Office
Industriestrasse 3
70565 Stuttgart
Tel: 0711 99 01 0-0

United Kingdom Branch
Cygnus House, Sunrise Parkway
Linford Wood, Milton Keynes
MK14 6NP, UK.

Tel: 01908-691-133

Succursale Francaise

9, rue Paul Dautier, B.P. 52
78142 Velizy-Villacoublay Cédex
France

Tel: 01-3067-5800

Sucursal en Espana
Juan Esplandiu, 15
28007 Madrid, Spain
Tel: 091-504-2787

Tyskland Filial
Taby Centrum
Entrance S (7th floor)
18322 Taby, Sweden
Tel: 08 638 72 00

Filiale Italiana

Via Fabio Filzi, 25/A
20124 Milano, ltaly
Tel: 02-667541

Branch The Netherlands
Steijgerweg 6

5616 HS Eindhoven

The Netherlands

Tel: 040 265 40 10

[Asia & Oceania]

NEC Electronics (China) Co., Ltd

7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
District, Beijing 100083, P.R.China

Tel: 010-8235-1155

http://www.cn.necel.com/

Shanghai Branch

Room 2509-2510, Bank of China Tower,

200 Yincheng Road Central,

Pudong New Area, Shanghai, PR.China P.C:200120
Tel:021-5888-5400

http://www.cn.necel.com/

Shenzhen Branch

Unit 01, 39/F, Excellence Times Square Building,
No. 4068 Yi Tian Road, Futian District, Shenzhen,
P.R.China P.C:518048

Tel:0755-8282-9800

http://www.cn.necel.com/

NEC Electronics Hong Kong Ltd.

Unit 1601-1613, 16/F., Tower 2, Grand Century Place,

193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2886-9318

http://www.hk.necel.com/

NEC Electronics Taiwan Ltd.

7F, No. 363 Fu Shing North Road
Taipei, Taiwan, R. O. C.

Tel: 02-8175-9600
http://www.tw.necel.com/

NEC Electronics Singapore Pte. Ltd.
238A Thomson Road,

#12-08 Novena Square,

Singapore 307684

Tel: 6253-8311
http://www.sg.necel.com/

NEC Electronics Korea Ltd.

11F.,, Samik Lavied’or Bldg., 720-2,
Yeoksam-Dong, Kangnam-Ku,
Seoul, 135-080, Korea

Tel: 02-558-3737
http://www.kr.necel.com/
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