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Windows and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

*The information is subject to change without notice.

*No part of this document may be copied or reproduced in any form or by any means without prior written consent
of TESSERA TECHNOLOGY INC.. TESSERA TECHNOLOGY INC. assumes no responsibility for any errors that
may appear in this document.

*TESSERA TECHNOLOGY INC. 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 TESSERA TECHNOLOGY INC. 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 TESSERA
TECHNOLOGY INC. or others.

*Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software and information in the design of a customer’s equipment shall be done under the full responsibility of the
customer. TESSERA TECHNOLOGY INC. assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

CAUTION

*Do not give any physical damage to this equipment such as dropping

*Do not superimpose voltage to this equipment.

Do not use this equipment with the temperature below 0°C or over 40°C.

*Make sure the USB cables are properly connected.

*Do not bend or stretch the USB cables.

*Keep this equipment away from water.

*Take extra care to electric shock.

* This equipment should be handled like a CMOS semiconductor device. The user must take all precautions to
avoid build—up of static electricity while working with this equipment.

*All test and measurement tool including the workbench must be grounded.

*The user/operator must be grounded using the wrist strap.

-The connectors and/or device pins should not be touched with bare hands.
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Introduction

TK-78K0/KF2+Voice is the evaluation kit for development with sound systems using “78K0/Kx2”, NEC
Electronics 8bit all flash microcontroller.

The user only needs to install the development tools and USB driver, and connect the host machine with
the target board to start the code development, build, monitoring the output, and debugging code.

(This demonstration kit uses the on—chip debug feature from the microcontroller itself, without emulator
connection)

Configuration for Debugging

g= IDFAKD-TK ¢ 7AKD_LGD DEMO o =10] =]
T EED B AMaL0 WEER LM TFD Sl TU LW AT

e = | 2| B[] B8] Q| =[5 M@V E]

"
it e

Jf Initislization of & use port
B Fild T Dxier art i el ling PaE-421KR-2.PALIRIN
FUS & 07C: Ji ecable Pull-ue resistor

= 027E; seubiln kny inlerrupt detaction
THNE 00 £7 emable key interrupt

AOPCD = 0.00; A wel all porl &0 in
P2 = Daff: 47 set all port ineut

]

=

PHY. &:0: 41 cutout buzzer
T :

PHE T OB1IT0900D:

ri2 =|
cleck bo fup / 278 = 135kl @ duiz => 8]
Lise bo | s ]

ki
L]
Imanen [memt ] [BRERK 4|

As the sample programs are preloaded, you can play the sound immediately by connecting a speaker.

Operations: -
1. Set JP1 to 1-2 short SWT Settings
2. Set SW1 as shown in the right table (All OFF) 1 2|1 3|4 |5|6|7]|S8
3. Connect a speaker to CN4 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
4. Supply power by connecting USB1 to PC with USB cable.
5. Operate switches.

-SW3 Play / stop
SW2 Select play data
V1 Volume control

NOTE

When the USB power supply has noise, the output sound data will have noise as well.
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Overview This manual consists of the following contents.
Read chapter 1 and 2 first for installing the development tools and using the sample
programs.
Read chapter 3 for customizing the sample programs and the hardware.

Chapter 1:  Preparations
Install the development tools

Chapter 2:  Experiences
Experience the basic operations of integrated development environment
(PM Plus) and integrated debugger (ID78K0-TK) with using sample
programs.

Chapter 3:  Hardware Specifications
Explain the hardware of TK-78K0/KF2+Voice

Chapter 4:  Sample Programs
Explain functions used in sample programs

Chapter 5:  Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger (ID78K0-TK)

Chapter 6:  Other Information
Introduce other information, such as how to create a new workspace
(project) on integrated development environment (PM Plus), how to
register additional source file, and some useful tips of the integrated
debugger.
The circuit diagrams of demonstration kit are included in this chapter.

Reader This manual is intended for development engineers who wish to become familiar with the
development tools for the 78K0.
It is assumed that the readers have been familiar with basics of microcontrollers, C and
Assembler languages, and the Windows™ operating system.

Purpose This manual is intended to give users an understanding of the features, hardware
configurations, development tools for the 78K0.
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CHAPTER 1 Preparation

This chapter describes following topics:
— Overview and installation of development tools
— Installation of development tools

— Overview and preparation of sample programs

Users can experience the development flow such as coding, build, debugging, and test, by using the
development tools bundled with TK-78K0/KF2+Voice.



TK-78K0/KF2+Voice User’ s Manual

1.1 Development Tools / Software

@ Device file DF780547 V2.20
A device file contains device specific information. So, users need a device file to use the
development tools.

@ Integrated Development Environment (IDE) PM plus V5.21
The IDE works on Windows operation system.
Users can develop a system efficiently by using the editor with idea processor function,
compiler, and debugger.

@ C Compiler CC78K0 W3.70 (code size limited version)
C compiler for the 78K0 microcontrollers. The object code size is limited to 32 Kbyte.
This compiles C code for 78K0 and ANSI-C code program into assembler code.

This produces object code and linker.

@ Assembler RA78K0O W3.80 (code size limited version)
Assembler for the 78K0 microcontrollers. The object code size is limited to 32 Kbyte.
This convert the assembler code for 78K0 into object program. The object program will be
used for debugger.

@ 78KO0 Integrated Debugger ID78K0-TK V2.02
This is the tool for debugging the object program generated by C compiler and assembler. The
debugger enables to do C source level debugging. With the debugger, you can debug the code
easily and efficiently by refering and changing variables, using step—in debuging function, and

SO on.

@ Built—in Flash Memory Writing Program PG-FPL3
This is the Windows software to write programs on built—in flash memory.
By connecting TK-78K0/KF2 and PC with bundled USB cable, you can write/delete programs

on the built—in flash memory.

@ Sample program 1, 2 / ADPCM-SP2 Decompress Library
Sound play program that uses the decompress library
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1.2 Installation of Development Tools

1.2.1 Installation Package

The attached CD—ROM includes the development tools and documentations. Users can use the installer
to install those development tools and documentations.

1.2.2 Installation of Development Tools

@ Please insert the CD-ROM in the drive. The installer will show up automatically.
If it does not start automatically, please initiate it by double clicking the
SETUP.EXE.

g':;_r- NEC Electronics Microcomputer Developm

e MEC Elec ocomputer development tools
Lp

Befare p

Sample Program

Link ta MEC Electronics Mizrocarmputer

Exit

<1> Readme First
The contents of the CD—ROM, and some notes are available.

Please read it at first.

<2> Install---
Click “Install” to start installation of development tools.

For details, please refer to the next section.
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<3> Documents
Manuals of development tools and the evaluation kit are available in PDF files.
When this button is clicked, the WWW browser will start. Adobe® Acrobat® Reader is available in the
CD-ROM.

<4> Sample Program
Click this button to start the WWW browser for the sample program and the tutorial.

<5> Link to NEC Electronics Microcontrollers
Click this button to start the WWW browser display the link to the NEC Electronics Microcontroller
web site (http://www.necel.com/micro/index_e.html)
The NEC Electronics Microcontroller web page provides with the latest product/tool information

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

_10_
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@ “Tool Installer” dialog box is opened.

Select products that you need to install.
(as default, all the products that you need to use the TK-78K0/KF2+Voice are selected.)

“Explain” area displays an explanation of the selected product.

To change the installation destination, click .
When all the settings are completed, click | Install--- | .

* In this document, it is assumed that users install the programs under “NECTools32” directory
(default installation directory). Users can find the tools by selecting “Start Menu” —=> “Programs” —>

“NEC Tools 32”.

#% Tool Installer x|
¥ DeviceFile Install / N N
’7DeviceFiIe: DF7E0547 2,20 78K0/Kx2 j Search... k et >
nstall...
v Tool Inztall: \\ /
_
Tools:
- E it |
Product | S|ze| -
RA7EK0 W 3,80 10.808KE
RA7EK0 Y380 Documents 14,784KB
Phplus 5,21 14,204KEB
Pripluz %5 20 Documents 9.296KB T
COTaE0 W3 T0 17.000KE
CC78E0 %370 Dacurents 14,000KB
ID7EK0-0B 78K0 Integrated Debugger V2.94 3E.736KE
1D78K0-0B 234 Docurents 12 7E8KEB j
Ewplain;
;I Dirive: C
Awailable Space:
LI 15.279.444KB
Degtination; Required Space:
IE:\.NECTDDI332 Browze... | 132192KB

@ Click when “Install” comfirmation dialog box is opened.
INSTALL x|

@ Install the Tools and DeviceFile,

Cancel

_‘I‘I_
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® Read “software license agreement” and click for continuing the installation.

To stop the installation, click .
Software License Agreement il

Fleaze read the follmwing licenze agreement, Scroll dovn to see the rest of the
aqreennemnt.

LUSER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

Thiz User License Agreement ["ULA"] is a legal agreement between you

[either a natural pergon or an entity] and HEC Electronice Corporation ["MEC"]
for the SOFTWARE PRODUCT. As used herein, "SOFTWARE PRODUCT"
means the HEC's computer zoftware products provided with this LA, which
includes computer software and may include azsociated media, printed
materials, and "online" files or data. By instaling and wsing the SOFTWARE
PRODUCT, vou aaree to be bound by the terms of thiz LA, IF you do naot

agree to the termg of this ULA, do not install or uge the SOFTWARE PRODUCT.

J=
Do you accept all the terms of the preceding License Agreement’y To inztall this product, pou
muzt click Yes to accept. IF pou chooze Mo, Setup will exit.

< Bac! «‘ Yes HNo |

® Enter the product ID, and click .

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

Product 1D iz written on the case or in the accompanying docurnents.

Froduct [D ||

InstallShield

<Back(| Mewt » I) Cancel

@ It starts copying the files.

_12_
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® When the files have been completely copied and if AUTOEXEC.BAT must be corrected, the f
ollowing dialog box is displayed. Select an option and click the [Next>] button.

Modifying File

Thiz product requires changes to be made to an exigting file.

The following line(z) need to be added to pour file;
SET PATH = C:AMECT nolz324BIM ;I

f o

— Choosze what you want Setup to do

* Let Setup modify the AUTOEXEC.BAT file.

" Save the required changes to AUTOEXEC.NEW file.

<Baz(| et = x‘ Cahicel |
N rd

(@ If it is necessary to restart the computer, the following dialog box is displayed.
Click [Yes] to restart the computer.

" Do not make any changes.

IetalShield

& Installation Finished.

Before wou can use Tools, wou musk restart the computer,
Restart now?

Yes ) Mo

——

{0 When the installation is completed, the following dialog opens.

Click :
x

! i ) Inskallation Finished.
— o~
=D
S —

_13_
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() “USB Serial Converter” USB driver must be installed on PC before you use TK-78K0/KF2+V
oice.

Install the USB driver by referring “1.3 Installation of USB Driver”.

Notes on the installation authority

To install this tool in Windows 2000 or XP, the authority of an administrator is necessary. Therefore,
please login as an administrator.

Notes on the install-directory ‘

Please do not use 2-byte characters, such as umlaut in the directory name, where the product is to be
installed.

Note on the version of Windows

If the language of the Windows is not English, a file transfer error during installation might be observed.
In this case, please abort the installation in the language, and re—install it in an English version of
Windows.

The identical problem may be observed, if a language other than English is specified as the system
language in the “Regional Settings Properties” tab.

Assembler RA78K0 and C compiler CC78KO0 limit the object size to 32 Kbyte.

_14_
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1.3 Installation of USB Driver

not to operate normally.

1.3.1 Installation on Windows XP

started.

Select “No, not this time” and click )

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

the Windows Update Web site [with your permizzion].
Fead our privacy policy

Select “No, not this time” eoftware?

() Yes, this time anly
() es, now and every time | connect a device
&) No, nat this time

Click Next to continue. /

Windows will zearch for curent and updated software by
lnaking an your computer, on the hardware installation CD, or on

an "Windows connect to wWindows Update ta search for

When TK-78KO0 is used, it is necessary to install “USB Serial Converter” and the “ USB Serial Port” driver
in the host machine. Please install the driver according to the following procedures with appending CD in
the drive.

Please do not connect TK—78K0 by way of the USB hub. It is likely

(1 Once the TK-78K0/KF2+Voice is connected with USB, the “Found New Hardware Wizard” will be

Click “Next”

Mext » ] [

Cancel ]

_15_
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@ Select “Install the software automatically” and click )

Found New Hardware Wizard

Thiz wizard helps you install zoftware for:

TK. starter kit

Select “Install the software

::'} If your hardware came with an installation CD

automatically”
L2 or floppy disk, insert it now.

Si'hat do wou want the wizard to do’Y

(%) Inztall the software automatically [ ecommpasndsad)
() Iristall from a list or specific location [Advd Click “Next

Click Mest to continue,

< Bac “ Mext > Cahicel

@ The installation of “USB Serial Converter” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztalling the zoftware faor:

g USE Serial Conwverter

Click “Finish”

Click Finizh to close the wizard.

_16_
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@ The “USB Serial Port” driver's installation begins continuously. Select “No, not this time” and

click .

Select “No, not this time”

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

windows will search for current and updated software by
loaking on wour computer, on the hardware installation CD, or on
the Windows Update 'Web site [with your permizsion].

Fead our privacy policy

Can Windows connect to Windows Update to zearch for
software?

(1% es, this time only
(1Y'es, now and every time | connect a device
) Mo, not thiz time

Click

Click Mewt to continue.

Mest > l[ Cancel

® Select “Install the software automatically” and click )

Found New Hardware Wizand

“Install the software...” Selection is
confirmed.

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software for:

USE Serial Port

Z'\':l If pyour hardware came with an installation CD
4= or Aoppy disk. inzert it now.

g, do you want the wizard to do?

(=) nstall the zoftware automatically [Fecommended}

() Install fram a list or zpecific location [Advance Click

Click, Mest to continue,

Mest » ll Cancel

_17_
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® The installation of “USB Serial Port” driver is completed.

Click .

Found New Hardware Wizarnd

Completing the Found New
Hardware Wizard

The wizard haz finizhed instaling the software for:

(3 USE Serial Port

Click

Click. Finish to cloze the wizard. /

(@ Driver Installation has been finished.

_18_
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1.3.2 Installation on Windows 2000

(1 Once the TK-78K0/KF2+Voice is connected with USB, the “Found New Hardware Wizard” will be
started.

Click .

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

Thiz wizard helps you install a device diiver for a
hardware device.

Click “Next”

To contitive, click Mext.

< Bach: I Meut » I Cahicel

(@ Select “Search for a suitable driver for my device”.

Click .

Found Mew Hardware Wizard

Inztall Hardware Device Drivers
A device driver iz a softvare program that enables a hardware device to work, with
an operating spstem.

Thiz wizard will complete the installation for this dewvice:

@ TK starter kit

& device driver iz a software
LIS . »
needs driver files for vour ney  device

installation click Mext.
"What da pou want thi@ to do?

' Search for a suitable diver for my device [recommended) Click “Next”

Select “Search for a suitable driver for my

™ Display a list of the known diivers for thiz device so that | can chog
driver

¢ Back I Mest > I Cancel

_19_
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@ Select “CD-ROM drives”.

Click :

Locate Driver Files
where do wou want Windows bo zearch for driver files?

Search for driver files for the following hardware device:

@ TK starter kit

” Cw for suitable diivers in its driver databaze on vour computer and in
Select "CD-ROM drives bptional search locations that you specify.

click Mest. [f you are zearching on a loppy dizk or CO-ROM drive,
e the Toppe dizk, of C0 before clicking MHest.

Optional search locations:
[T Floppy disk drives Click “Next”

v CD-ROM drives
[ Specify a location
[~ Microsoft Windows Update

¢ Back I Mest > I Cancel

@ Click :

Driver Filez Search Rezults
The wizard haz finished zearching for driver files for vour hardware device.

The wizard found a driver for the following device:

@ TK starter kit

"Windows found a driver for this device. Ta ingtall the diver Windows found, click Mext,

@ d:\driversfrdibfrdibuz. inf

Click “Next”

< Back I Meut » I Cahicel

_20_
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® The installation of “USB Serial converter” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

\> USE Serial Corvverter

Windows has finished instaling the software for this device.

5

Click “Finish”

To cloge thig wizard, click Finigh.

< Back I Finizh I LCancel

® Once the TK-78K0/KF2+Voice is connected with USB, the “Found New Hardware Wizard” will be

started. Click .

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

Thiz wizard helps you install a device diiver for a
hardware device.

Click”Next”

Ta continue, click Mext.

4 Bac!l Cancel

_21_
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(@ Select “Seach for suitable driver --+” and click .

Found Mew Hardware Wizard

Inztall Hardware Device Drivers

A device driver iz a softvare program that enables a hardware device to work, with
an operating spstem.

Thiz wizard will complete the installation for this dewvice:

it

”

“Seach for suitable driver -

Selection is confirmed.

are program that makes a hardware device work, wWindows
r new device. To locate driver files and complete the

[EE e A
b do pou want the wizard to do’Y

' Search for a suitable diver for my device [recommended)

™ Display a list of the known drivers for thiz device o that | can choose a Click "Next”
driver
Y ~S—
¢ Bac I Mest > I Cancel

Select “CD-ROM drives”.

Click :

Locate Driver Files
where do wou want Windows bo zearch for driver files?

Search for driver files for the following hardware device:

@ USE Serial Port

” ’ ” for suitable diivers in its driver databaze on vour computer and in
Select "CD-ROM drives bptional search locations that you specify.

click Mest. [f you are zearching on a loppy dizk or CO-ROM drive,
e the Toppy dizk or 0 before clicking MHest.

Optional search locations:
[T Floppy disk drives Click “Next”
v CD-ROM diives
[ Specify a location
[~ Microsoft Windows Update

¢ Back I Mest > I Cancel
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@ Click :

Driver Files Search Results
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ USE Serial Port

Windowes found a driver for this device. Tainztal the diiver Windows found, click Mext.

@ d:hdriverfdisftdipart. inf

Click “Next”

< Back I Meut » I Cahicel

The installation of “USB Serial converter” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
:{;' Hardware Wizard

\> USE Serial Port

Windows has finished instaling the software for this device.

Click “Finish”

To cloze thiz wizard, click. Finizh.

< Back I Finish I Eancel

@) Driver Installation has been finished.
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1.3.3 Completion of USB Driver Installation

Confirm the two USB drivers are installed on PC.

Start “Device Manager”, and find “USB Serial Converter”(without “?” mark) under the “Universal Serial
Bus controllers” and “USB Serial Port (COMx)” (without “?” mark) under the “Ports (COM & LPT)” .

Device Manager

£ Device Manager

File  Action Wew Help

M S £ &8 =xma

age Disk drives -
@ Display adaphers

i DVDYCD-ROM drives

=) Floppy disk controllers

+ 5 Floppy disk drives

+-i=y IDE ATA/ATAPT controllers
+|-4 Kevboards

+- 1"} Mice and other pointing devices
+- & Manitars

+ B Network adapters Find “USB Serial Port (COMX)”

= Parts (COM &.LPT)
r;f Communications Port {COM1)
' USB Serial Port (COM3)

HProcessars
@, sound, video and game controllers

¢ Syskem devices
= é Universal Serial Bus controllers
Intel(r) 3237 1AB/EE PCI to USE Upi
LISE Book Hub

IISE Serial Converker

[ e R

][+

Find “USB Serial Converter”

+

ersal Host Cantraller

The screen above shows that the COM port number is “COM3”. Run “Portconfig for ID78K0-TK” to set
the port number for ID78K0-TK to COMS after installing the software.

If ID78K0-TK is not in use, you can use this port number for connecting TK-78K0/KF2+Voice.

When you change the USB port connection, the COM port number will be changed as well.

CAUTION
*Do not do “Hardware Modification Scan” when you communicate with the target device.
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1.4 Sample Programs

This section explains the overview and preparation of sample programs.
For details about the sample programs, see “4. Sample Programs”.

1.4.1 Preparation of Sample Programs

@ Insert the CD-ROM disk in the CD—ROM drive of your PC. The [NEC Electronics Microprocessor

Development Tools Setup] screen automatically appears.(if this screen does not appear automatically,
start setup.exe from Explorer. etc.)

g:;_'- NEC Electronics Microcomputer Developm

Beadme First

Install...

Docurments

Link to MEC BAfctronics Microcomputer

Exit

@ Press the | Sample Program | button to start the WWW browser.
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; Sample Programs - Microsoft Internet Explorer - |EI|1|
File Edit Wiew Fawvorites Tools  Help ﬁ
d=Eack - = - ) at | Qhsearch (Gl Favorites P Media ®| By S

Address €] FADOCISAMPLE_E HTHL x| @ |Links =

=

Sample Programs

Welcome to TE-TEEOEF2+Voice world.
The purpose of sample programs is to experience TK-7T8K0EF2+Voice.
Sample programs consist of the following items.

o TETSEOTEEDN Voicelsro\7TEE D Voice prw - Worlk space and source file that uses the decompress ibrary.
o TETSEOTEEDN Voice\78E 0 Voice DL hex : The sample which added a download and renewal function of
sound data to the above sample. Only the object.

Click the of TE-7EE0EF2+Voice samp@xd nstall the sample programs.

o TE-7SEQ0EF2+Voice s&nple program

» TE-7EEWEF2+Voice e(/aluation kit TTzet's marmal
» TE-7TREWEF2+Voice foaluation It TTzer's marmal Practice
» Andio Data Conversion fI'ool (CyADPCID Teer's manual

Refer to the User's manual abqut usage.

|@ Done I ’_ ’_ ’_ (28 Local intranet v

@ Click the “TK-78K0/KF2+Voice Sample Programs” link , the following download confimation window

appears.

looks suspicious, or pou do not fully trust the source, do not open or

@ Some files can harm pour computer. I the file information below
zave this file.

File name:  TE73K0DEXE
File type:  Application
From: F:AS5aMPLE_E

& Thiz tppe of file could harm your computer if it containg
malicious code.

hould you like to o ile o save it to wour computer’y

Cancel tare Info

wans ast betore opening this pe of file

@ Click the butten.
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Save in: IQ Local Disk [C:) j - EF -

[:I Documents and Settings
| 1Program Files

1 WINNT

[:I WlTemp

File narne: TF:_F"EIFZ_I:IF:.EZZ=-=ZZE j ( Save >

Save as ype: IAppIication ﬂ Cancel

®) After specifying the download destination folder, click the button.

® The self-extraction sample program set (TK78K0.exe) is copied to the specified folder.
The folder that the “TK78K0” folder is made when this file is executed, and the sample program is
stored under the folder in addition is made.
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1.4.2 Overview of Sample Programs

The sample programs consist of following directories.

TK78K0

¥Eng 78K0_Voice

¥src Project workspace folder

— ¥sound Sound data folder

— Yadpcmsp2 ADPCM-SP2 folder

—— ¥CvADPCM Audio data conversion tool folder

¥V Sample  Sample sound data folder

— ¥78K0_Voice_DL.hex Sample program 2
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CHAPTER 2 Experiences

In this chapter, you will experience how to use the development tools with using the sample programs.
The development tools are :

— Integrated Development Environment (IDE), PM Plus

— Integrated Debugger, ID78K0-TK

You will use the programs that you prepared in “1.4 Sample Programs”, as the sample programs for
TK-78K0/KF2+Voice.

You will be able to understand how to use the development tools and the concept of project files which
you need for producing application programs.
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The overall steps are as follows:

2.1 Start PM plus

&

2.3 Load Workspace

&

2.4 Set Linker Options

2.5 Set Compiler Options

&

2.6 Create Load Module Files

&

2. 1 Check Debugger Settings

&

2.8 Check Board Settings

&

Run Programs

2.9 Start Debugger

2.10 Run Programs

&

2.11 Stop Programs

&

2.12 Close Debugger

&

2.13 Quit PM plus
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2.1 Start PM Plus

Let's start using the development tools.
First, start the PM Plus
Select “Windows Start Menu” => “Program” —> “NEC Tools32” => “PM plus”.

IF':'PM plus - No Workspace [ProjectWindow] I ] 1
File Edit Find Layer View Project Build Tool ‘window Help

ERECIEEYEEE Hi+»+-[8E| 2]

I | EEE A

=101 x| | K =101 x|
Files | Memo | - [EOF] ZI

K1) 1
For Help, press F1 l_l_ IL_IX_I’T'_ 5
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2.2 What is PM Plus

In PM Plus, application programs and environment setting are handled as a single project, and series
of actions such as program creation using the editor, source management, build, and debugging are
managed.

Also, one of more project files is managed together as a workspace.

Menu bar Tool bar

!EE,'PM plus - No Workspace [ProjectWindow] =100 %]
File Edit Find Layer Wiew Project Buld Tool ‘window Help

BN IEEE e Hi«*+-waEle]

|| | EPEEEE]

RER|[= o =IDix]
Fies | bemo | - TECF] =

For Help, press F1 \ \ T Bk F g
Project Window Output Window
Project window A window in which project names, source files, and include file are displayed using a tree
structure.
Output window A window in which the build execution status is displayed.

I:> For details regarding menu bars and tool bars, refer to “Help” menu in PM Plus.

“Help” on menu bar , then “PM Plus Help”
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2.3 Load Workspace (project)

In this section, you will use the workspace that you created in “1.4 Sample Programs”
For creating a new workspace, refer to “Chapter 6 Other Information”.
The workspace has information about the build environment for the sample programs.

Select “File” on menu bar and “Open Workspace...”.
Then, select “78K0_Voice .prw” under the directory “TK78K0¥Eng 78K0_Voice¥src¥”.

i
mEd\t Find Layer Wiew Project Buld Tool Window Help
Hew Chrkehl
Open... Ctri+Q hé e | QIMAC’ADDH j' e = HE@' 7 |
Insert files.. j| £ -_E_- _tia: _i_ .¥-|J§hﬁ |
Close:
o T ol

N ﬂ‘

Close

Save Crls
Save As...

Change Source Fle Mame. ..
Save Al source Fles

Print Previgw
Print... CtrHP

Recent File

Recent Workspace

Exit PM plus

=

<11 tH s
0Open an existing workspace ’7 ’7 r IT IT 4

Select the directory that

Look in: | (3 sre | & & ef contains the sample

| 52| 78K0_vaice. priv \ programs.

File name: |T-"8KD_V|:|ic:e. prief )

Filez of type: I'W'n[kspace File[". pr] j Cancel

Help |
VY
Select “78K0 Voice prw”, then click :
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Workspace name: “78K0_Voice .prw”

\

ik PM plus - 78K0_VYoice.prw [OutPut]
File Edit Find Layer Yiew Project Build Tool Window Help

Load the workspace file

"78K0_Voice .prw"
| % - DS H| &SR] & & & | B4Mec_so0R j\ = P
JI?BKD_Voice-?BKD_Voice || Debug Buid T & s & A_i_m-r\_/
ioix] —
Files |Mem0| - [EoF)] =
i Project group
\ Project
il o
N I T 0 P

The workspace file “78K0_Voice .prw” contains one project called “78K0_Voice”. You will use this
project “78K0_Voice”.

CAUTION:

Please ignore when you get a prompt saying “files could not be found”. This may occurred when
the installation directory is not a default.
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2.4 Set Linker Options

The linker options have been set by the project file. However, some option settings will be covered in this

section because the linker option settings are important for debugging. Following two settings are
covered specifically.

— Outputs from debugging

- On-chip debug (Disable/Enable, security ID)

Select “Tools” on menu bar, then “Linker options....

2.41 “Output1” Tab
Select “Output1” tab on “Linker Options” window. Confirm “Output Symbol Information” and
“On-Chip Debug” are checked.

Also, confirm “Security ID” and confirm “FFFFFFFFFFFFFFFFFFFF” (20 of “F”) is entered at “ID”
field if there will not be a problem entering it.
Linker Options

X
Output] | O utput 2 I Librany I Others I
— Load Module File[-o]

<mhl ame:
Fakl Vaice. Im

—

T~
R R |

v Output Symbal Infarmation]-g]

—1 | Create Emmor List File[-g]
[itmut Eile: H ame:

/\
—v On-Chip Debugl-ga)
[ sIZE; |56

j Browse,.. |

ID: |FFFFFFFFFFFFFFFFFFFF

I

\
byptes \
—Iv Security ID[-qi] //
/ "

EDW

-of B0 _Yaice. Imf -go256 -gi0FFFFFFFFFFFFFFFFFFFFR -p7EK.0_Yoice.map
b CATEFBKMME ng_78K0 Voicehadpomep2hWbDPCHM SP2

FERON Q0B Pk 0hadpemepd. lib'* -bel0x.lib -beld.lib -belOF.lib

o« |

Cancel Lpply |
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“Output File Name” filed at “Load Module File” specifies the path and file name of output load module
file.

When “Output Symbol Information” is checked, it outputs the local symbol information in the load
module file.

“On—Chip Debug” specifies if you need to use on—chip debug or not. Check this when you wish to use
on—chip debug. In this case, you cannot locate segments in the address from 02H to 03H and from 8FH to
the bytes specified at “SIZE” + 1.

“Security ID” is the ID code to protect the memory data from others.

The ID code is set with hexadecimal number. The security ID is stored at the address 85H-8EH. For that
reason, when a security ID is set, you cannot locate segments in the address 85H-8EH.

If there is a security ID set in the assembler source code and another security ID in this option, the
system uses the one in this option.

If you forgot the security ID code in the address 0x85—0x8E or you write 0x00 at 0x84, ID78K0-TK will
not be able to connect.
In this case, run “PG-FPL3” and erase the built-in flash memory.

For details, refer to “6.3.8 Erase microcontroller built—in flash memory”.
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2.5 Set Compiler Options

The compiler options have been set by project file. However, because some compiler options are useful,
following two settings are covered specifically in this section.
— Include file pass

— Enable C++ comments

Select “Tools” on menu bar, then “Compiler options”.

2.5.1 “Preprocessor” tab

Confirm that the “Include Search Path” combo box is set to
" C:¥TK78K0¥Eng_78K0_Voice¥adpcmsp2¥ADPCM SP2 78K0¥V1.00¥inc78k0”.
You should select the directory that the include files are stored. You can select multiple directories as

well.

Compiler Options x|

E stend I Otherz I Startup Foutine
Frepraceszor I kemaony Model I [ata Azzigh I Optimize I Debug I Cutput

Define Macro[-d] ;

[ | Edi |

IIndefine kacral-u] :

| = Edi |
[zl ch-Pathf]=
CATEFSEMMEng_78K0 MaicehadpomephWADPCH SP2 78K0 = Edit._. |

Command Line Options ;
|-i"I::'xTK?EKD&Eng_?EKD_Vu::iu:eHadpcmspE'\.&DF'I:M SP2 Fek0WT . 00Nnc78k0" -qx1 -a ;I

k. I Cancel Smply | Help |
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2.5.2 “Extend” Tab

Select “Extend” tab, and check “Enable C++ Comment”.
This setting allow you to use the C++ comment using “//”.
It is useful feature when developing code.

Compiler Options x|

Freproceszor | temary Maodel I Drata Azzign I Optimize I Debug I gt
Extend | Others I Startup Foutine

— Change Source Regulation
— K.anji Code of Source

[T Disable Extensions [ANS| Standard Only)[-za] | & SJI5]-zz]
[T Treatint and shart as charf-zi] ™ EUC[-ze]

[ Treat long as int[-z[] i~ Maonel-zn]

/
< v Enable C++ Comment, Ignore from A4 Till End of Line]-zp]

[ Commert Carest=c}

[~ Mot Expand Argument and Retun Y aluel-zb]

Command Line Optians
S'CATEFBRONERG FEK0_ Voicehadpomap2 W ADPCH SP2 7EE0NWT . 00NincFakD" -q«1 -a J

-zp ll
0k, I Cancel Spply | Help |
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2.6 Create Load Module Files

After developing the source code, you have to create load module files by compiling, assembling, and
linking. This process is called build.

Click the build button J , or select “Build” on menu bar, then “Build”.

5. PM plus - 78K0_Voice.prw [OutPut] =10l =l
Fle Edt Find Layer Wiew Project Buld Tool Window Help

|&-DSE| &SR & B R VA aos -\t»i--”ﬁ@?‘

| [PoR0_veios - 7EKQ Vaics =] [DebugBuid =l i( ) S ‘

1o | T R
Fies | bamo | - [EOF] B

= ng 78K0_Voice : 1 Project(s)
-8 78K0_Voice

(13 Source Files

-2 Include Files

-[12 Project Related Files

(2] Other Files

Build process is executed

-

Kulj a7

I I T

M plus - 78K0_¥oice.prw [OutPut] =10 x|
Edit Fird Layer View Froject Buld Tool Window Help
|- DS &SR] 4 R | Ao j|¢-¢+—”ﬁ@\?|
| [7eKavoics - k0 oo =] [Debug Buid F & & & R HE ‘
o | T
Fies | bemo | [ Passz starty j
-+

E". 78K0_Yoice : 1 Project(s) - Targer chip : uPD7SFOS47_SO04

=-@ 78K0_Yoice - Device file : W2.104¥
(] Sourcs Files .

-Cl'nC‘_udEF“BS - Assenbly complete, 0 error(s) and 0 varning(s) fou
(1 Project Related Files - C:ANEOTOOTSAZY RTHY 1R7AKN . Axe —£70K0 Voice.plkt
0 otFie GETE—— -

[ 1 Jun zOO6] ¢
1) 13500: Build completed normally, [PR1CS Corporation 1990,2006%

- Link complete, 0 erroris) and 0 warning(s)] found.+
- C:\MNECTOOLS324BINY oc70K0.exe -£78K0_Voice.poot

S04

- 78E/0 Series Object Converter W3.80 [19 May 2005]+

- Copyright (C) NEC Electronics Corporation 1980,2005+
- ¥

- Target chip : wPD7SFOS47_SO¥

- Device file : V2.104

- ¥

- Chject Conversion Complete, 0 erroris) and 0 warn
- ¥

- Build Total erroris) : 0 Total warning(s) : 0 [EOF] —
[ oz

T ek 4

Build has been completed successfully.
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2.7 Check Debugger Settings

After the build, you should configure the debugger settings.

The debugger settings have been set by the project file as well. However, because those settings are

important for debugging, some settings are covered in this section.

Select “Tools” on menu bar, then “Debugger Setting...”.

fir PM plus - 78K0_Yoice.prw [OutPut]

File Edit Find Layer VYiew Project Build | Tool ‘Window Help

J I o | = &| & i Structured Assembler Options. ..

Assembler Options. ..

J | 7BKO_Vice - 7BKO Voice j| Deb  Linker Options...
Chject Converter Options. ..

= ProjectWindow ;L List Converter Options. ..

=10 %]

S« s 2 = |[2E

v

&l & X | WE

Files I Mema | /Wﬂns_\

E|--. 78K0_Voice : 1 Project(s]
=@ 78K0_Voice
123 Source Files

— T
5

78F0547_S504
104

Start up Ex-tool 3
123 Include Files
[ Project Related Files File Compare...
L7 Other Files Device File Installer

0 error(s) and 0 warning(s) fou
1k758K0.exe —-£78K0_Voice.plké

PM plus Settings...
Fork...
Customize...

=r W3.80 [ 1 Jun Z006]+4
EC Electronics Corporation 1990,2006+

Record the Kev Operations
Flat: Back:

Sawe the Key Operations. .
Load the Macro File...

Play Back the Macro File,. .

TEF0547_80%
104

0 error(s) and 0 warning (=) found.+¥
oz 78HD.exe —£78KE0_Voice.poocd

t Converter W3.80 [19 May Z005] 4

Reqgister the Macro Files. ..
Elay: Back the Register Macto F

EC Electronics Corporation 1990,2005+

= latget chHip : WPD7SFO547_304

- Device file : VZ.104

- *

— Chiject Conwversion Complete, 0 error(s) and 0 mwarn

- *

— build Total error(s) : 0 Total warningi(s) : 0 [EOF] e

d

Change debugger settings I_ Lil 41 ¥o1001 2
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Check if “ID78K0-TK Integrated Debugger” is selected on “Debugger”.

Debugger Settings El
Select Debuager \

Dption; I

Debug Target

Debug Tanget File:
I CATEFBEMEng_73K0 Moicehzrch FEED_Waice. Imf j

¥ | Erecute Symbol Beset after D ownload

¥ Erecute CPU Fieset after Download

Debug Optiohz

[T Download the Debug Taraet Files inthe zame Praject Group

[Mebug Target File List

k. Cancel Help
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2.8 Check Board Settings

Before connecting the PC and the TK-78K0/KF2+Voice with USB, you should check the setting of SW1,
SW5 and JP1 on the board.
Set the SW1, SW5 and JP1 of the TK-78K0/KF2+Voice as follows.

JP1settings SWisettings
112|3|4|5| 6|78

1-2 short

ON | ON | ON | ON | ON | OFF | OFF | OFF

@ooooooaaoooouuuueww@@@@@@l
ooooooosoooo . ) .
HADE IN JAAN o O —

JC40 USBI

geol czh—*]ca >y
1 nc

EVDD
2 ,, “l ﬂ

SPEAKER OUTPUT, LN‘HB = 4)) “RoMs.» LN < < @ypg
i : N ‘. Sv4 F'““g%{ i wm TK= 7EKQ#(F,2+VDIEEZIC8" Nis- uzﬁ?—,s .

.ﬁ 1 00/® @ '@8300099990996’990000'

NST““'1egooseessooeeeeeee5999900*s

SW5 settings

OCD side

Connect a speaker to CN4 on TK-78K0/KF2+Voice.

After the switch settings are completed, connect the PC to USB1 on TK-78K0/KF2+Voice with USB
cable.

If the “Found New Hardware Wizard” is started, install USB driver with referring “1.3 Installation of USB
Driver”.
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2.9 Start Debugger (ID78K0-TK)

Click the debug button [/ , or select “Build” on menu bar, then “Debug”.

If you do not see the debug button, go to “2.7 Check Debugger Settings” for changing the settings.

The steps to start the debugger will be explained below.

i PM plus - 78K0_Yoice.prw [DutPut] -10] x|

File Edit Find Layer View Project Buld Tool Window Help

D&M S 4 B B Bmeceoor -|¢¢+;@I_:l:_|'?‘
JITEKELVU\CE—?EK[LVU\CE = |[Debug Buid Sl & &R kx| EE
i REP
Files |Mem| - Pass2 Starti ﬂ‘
-+
=1 () 78K0_Voice : 1 Project(s) | Target chip : uPD7BFOS47 80+
-8 78K0_Voice - Dewvice file : Vz.104
-0 Sourcs Files -
(3 Include Files - kssembly complete, 0 error(s) and 0 warningis) fou
-1 Project Pelated Files - C:V\NECTOOLS32' BING LiK76ED. exe -£78K0_Voice.plit
*[10 Other Files L
- 7EK/0 Series Linker W3.80 [ 1 Jun 2006]4
- copyright(c) NEC Electronics Corporacion 1930,20064
-+
- Target chip : uPD7EFOS47_60+
- Device file : vz.10%
-
- Link complete, 0 error(s) and
- C:\NECTOOLS32\BIN\0c78K0.exe -L78K
-+
| 78K/0 Series Object Comverter W
- copyright(C) NEC Electronic .
- ID78KO0-TK is launched
| Target chip : uPD7BFDS47_80+%
- Deviee file : VZ.104
S
- Object Conversion Complete, 0
| Build Total erroris) : O Total warning|
N}
For Help, press F1 = Lot %t fraon /L|
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“Configuration” dialog is opened.

Enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”, then click .

x
~GChip (g
Hame: uPD |?8F054?_au __,. oK )

—Internal ROM/R.AM

Restore
Internal ROM: I128 vl KBytes -
Project..
[¥ Uze Bank  Size: Lt | KBytes fhout.
Internal high-zpeed RANM: |1U24* vl Evtes Help
ID Code
Internal Extend RAM: I'31 44 vl Bvtes ’7 z
— Main Glock
* GClock Board | Externall € System 400 | MHz
—aub Glack
" Clock Board € External € System I vl KHz

— Peripheral Break

Monitor Clock

Tareet Power Off

Eail-zate Break

(" Break {* System " Permit
Detaill. |
f+ MNon Break " User f* Mot Permit
— Mazk
[~ sl [~ TARGET RESET [~ INTERMAL RESET [~ KM
— Memory Mapping
Hidd

Memary Attribute: Mapping Address:

Target LI Delete I

Click when the confirmation dialog for downloading load module file is opened.

ID78KO0R-QB x|

? ) WF700: Da you want ko dawnload Load Module File?

Yes Mo
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CATRERONEng_78K0_Voicehsrch /80
mif
object loading...

ID78K0-TK starts and downloading the

program to flash memory.

Cancel

When the download is
completed, the source code
will be displayed

{5 IDTBK0-TK : 78K0_Yoice.prj - o x|
Flle Edit ¥iew Option Run Event Browse Jump Window Help

1o [ = o[ = | 5|0 | B[] Q| =8| E

E Source (TBKIJ Yoice.c)

_Seaich. | < | »» | Watch | Quick. | Refiesh | Close |

oid main{uoid){

DICY;
uCPU1n1t1a112e() /= GPU initializatiol
vloice_main{>; 7% sound play Functiy |

Function : sound play function

: play the selected sound data
Descr i void vloice_main{void>
Inputs : -
Qutputs : —
Return -

oid vWoice main<woid?<

unsigned char data_type;
unsigned short data_count;
unsigned char =address;

ucPlayNum = PLAY_NUM_MIN;

#% 16khps or

#% reset pla

/% parameter initialization =~

FEED_Voice c#123 main 0027C EREAK v

NOTE:
Completion of the download does not mean running the programs.
To run the sample program, see "2.10 Run Programs".

_47_



TK-78K0/KF2+Voice User’ s Manual

2.10 Run Programs

Now, you are ready to run the program.
Click the restart button | , or select "Run” on menu bar, then “Restart”.

The sample program runs.

oid main{void}{
DICS;

vCPlinitialize{>; ## GPU initializatiol
vloice_main(); ## sound play functir |

Function : sound play function
: play the selected sound data

Descr : void vWoice main{void>

Inputs H

Qutputs : -

Return E

Run the sample program

oid vloice_maindwoid?{

unsigned char data_type; #% 16kbps or
unsigned short data_count;
unsigned char =address;

ucPlayNum = PLAY_HUM_MIN; #% reset pla

#%* parameter initialization =~

FOKO_Moire, c#123 main 0027C BREAK

i IDTBK0-TK : 78K0_Voice.prj (=[5
File Edit Wiew Option Run Event Browse Jump ‘Window Help

1w 5= oo 2 | Bl2|m BifEs QlsdE =65

Seach. | << | >+ | Watch | Quick. | Refiesh | Close |
P[> FEE] boid main{woid}<{
124
125 DICS;
[ 126 vCPUinitialize<>; /% CPU initializatiol
[* 127| vloice main(>; /% sound play functiw_[
128
P 129
138
131
132(* Function : sound play function
133 : play the selected sound data
134> Descr : void vWoice main{void>
135/ Inputs -
136(= Qutputs : -
137\ Return T -
[ oid vloice main{woid)<
unsigned char data_type; #% 16kbps or
unsigned short data_count;
unsigned char =address;
[ ucPlayNum = PLAY_NUM_MIN; 7% reset pla
#% parameter initialization =~/

\

When programs are running, the status bar will be red.
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Confirm the displaying ‘1’ on 7 segment LED.

[

i
: 4 F"‘"ﬁ%&%%:
000 000oeeeeeeeeeeeee i
G OO OO OO IO R K R K R RS

g You could confirm the sample program is working.

@® The sample programs contain 4 different audio data. By using the SW3, you can play the sound.

o For more information about the functions that are used in those sample program, see “Chapter 4
Sample Programs”.

@ When the USB power supply has noise, the output sound data will have noise as well.
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2.11 Stop Programs

Now, you are going to stop the program.

Click the stop button

When the program

I'|, or select “Run” on menu bar, then “Stop”.

Seach. | << | 5> | Watch | Ouick.. | Fefiesh | Close

122]

B [ oid main{void><{

DI(>;
= vCPlinitialize(>; ## GPU initializatiol
e vlUoice_main(2; /# sound play funct

: play the selected sound data
Descr : void vUoice mainCvoid?
P Inputs -
be Qutputs : —
?|p< Return e

1
E Function : sound play function

poid vWoice_main{void>{
8|
unsigned char data_type; s#* 16kbps or
unsigned short data_count;
unsigned char =address;

ucPlayNum = PLAY_NUM_MIN; s% peset pla

/% parameter initialization =~

{#5 ID7TBKOR-QB : TBKOR_Yoice.prj
Fle Edit View Opton Run Event Erowse Jump Window Help

Stop the program

NENEEERET & Qlale| 2-lm = ¢
B Source (78KOR_VYoice.c) =101 x|
Search.. | << | > | Weaich | @uick . | Refresh | Close
775 R -
b P 776 if ¢ CucKeyStsLocked[JOYSTK_PUSH_NUM1 == KEY_SHORT_ON> && (!(—I
777 <
278 usKeySteCount [JOYSTK_PUSH NUM1 = 85
b 779 uckeyStsLocked [JOYSTK _PUSH_NUM1 = KEY OFF;
788 break;
781 3
782
783 +% LEFT Key »
784
b 352 (if( CucKeyStsLocked [JOYSTK _LEFT_NUMI KEY_SHORT _ON> &8& (!¢
b 787| usKeyStsCount [JOYSTK_LEFT_NUM1 = 8;
b 788 ucKeyStsLocked [JOYSTK_LEFT_NUM1 = KEY_OFF;
ke 789 if ¢ ®p_mode PHM_MODE >
290 <
291 *p_mode = DA_MODE; |
b 792
793 else
794 <
ke 795 #p_node = PHM_MODE;
796 >
297 ¥
798
799 #% RIGHT Hey =
200
e 2081 ifC CucKeyStsLocked[JOYSTK RIGHT NUM1 == KEY SHORT ON> && (!
882 <
pe 883 usKeyStsCount [JOYSTK_RIGHT_HNUMI = @;
b 804| ucKeyStsLocked [JOYSTK_RIGHT_NUM1= KEY_OFF;
= 885 *p_num = *p_pum + 13
ke 206 if ¢ ®=p_nun > PLAY_NUM_MAX >
287 < =
b 888 *p_num = PLAY_NUM_MIN; 3
882 H 'il
3
L
[7BKOR_Voice.c# 776 [vkeyMon_Standby 01711 [ [135 733.9ms [Manual Ereak

stops, the status bar changes back to the original color.
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2.12 Close Debugger (ID78K0-TK)

Select “File” on menu bar, then “Exit”.

D78K0-TK : TBKD_Yoice.prj = | EIIEI
File Edit Wiew Option Run Event Browse Jump ‘Window Help

iy ako &| pig(m| B Qlalse =l

Close

Download. ., ch E!ulck...l Hefrashl Close I
Upload...

if (ucKeyStsLocked [PLAY_SW1 == LOCGK_ON){

Project [3 ucKeyStsLocked [PLAY_SUW]1 = LOCK_OFF;
ucPlay8ts = STATUS_PLAY:

Environment 3 H
break;

¥

Debugger Reset...
(% #= SELECT suitch detector =/
if CucKeyStoLocked [SELECT_SU1 == LOCK_ONX( |

ucKeyStsLocked [SELECT_SW1 = LOCK_OFF
271 ucPlayNum++;

if CucPlayMum > PLAY_NUM_MAX>{

273 ucPlayMum = PLAY_MNUM_MIN;
274 >

275 ¥

277 % PsegLED update =~

279 3 vPlayNumLEDCucPlayNum + 12>;

m

TEER
o~
~J
]

E3E3
[~
]
=

282 return;

286(=

[

nction @ monitor SW during the sound play
§ o i3 oo M- lelozax

Eu
|

The exit confirmation dialog is displayed.

7EK0_Voice.c#261 wkeyMaon_Standby |DD43B BREAK |Manual Break S

ID78KD-TK x|

i '? ; This will end ywour Debugger session,

Do you wank ko save the settings in the project file 7

Yes Mo | Cancel |

If you click , it saves the settings in the project file, and then closes the ID78K0-TK. It is
recommended to save the settings as it saves the window you used, window size, layout, etc.
If you click , it does not save the settings and closes the ID78K0-TK.
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2.13 Quit PM Plus

Select “File” on menu bar, then “Exit PM Plus”.

PM plus - 78K0_¥ =101

File Edt Find Layer View Project Build Tool ‘Window Help

Mew Chrl+h

MAC_ADDR € 5 + = =
Open... Chr+0 Ea e | %| — ﬂ| ”E’:
InlsErtflle.H Diebug Build j| AN 4 ‘ FLt S m |
Close
e — =101 x| GO =1ox|
i pa— [ Targer chip ¢ webwerosavooy o]

Save Workspace L |- Device file : WZ.104

?

Close Workspace - .

- Asszembly complete, 0 error(=s) =and 0 warningis) fou
Saie, Chrl+5 - C:ZMECTOOLS32YBIN\ 1k78K0.exe 7f7ElKD7VchE.plk*
Save As... - ¥

— 78K/0 Series Linker W3.80 [ 1 Jun 2006] 4

- Copyright (C) NEC Electronics Corporation 1290,Z006+¢
- 4+

- Target chip : uPD7SF0547_S0+

- Device file : V2.10%

Change Source Filefame: .,
Saye Al source Files

Prink Presiew
Print... ChrlP

- 4

Recent File - Link complete, 0 errori=) and 0 warningis) found.¥
- C:\NECTOOLS32%BIN\oc78KD.exe —f78K0 Woice.poc+

1 78K0_Woice.pri ) -

- 7BE/D Series Chject Conwverter W3.80 [19 May 2005] 4

- Copyright (C) NEC Electronics Corporation 1990,2Z005¢

- 4+

- Target chip : uPD73F0547_80%

- Device file @ V2.10%

- 4

- Object Conversion Cowplete, 0 errori=s) and 0 warn

- 4

~ Build Total error(s) : 0 Total warningis) : 0 4

- 4

- buwnluad C:\ TETSK0YEng_78K0_Voice'\srch 78KE0_Voice.lwf to thy

] H o
Exit PM plus and prompt ko save the files ,_ L:1 |01 V103 2

PM Plus is closed.

The experiences section ends now.
You can find more information how to use the development tool and information about other useful
features in “Chapter 6 Other Information”.
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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK-78K0/KF2+Voice will be explained.

Microcontroller U PD78F0547D *78K0/KF2

Clock External main system clock: 20MHz
Subsystem clock: 32.768KHz
Internal high—speed oscillation clock: 8MHz

Internal low—speed oscillation clock: 240 kHz
PWM output
Filter: LMV324M : Filter ON/OFF selectable(SW4)
AMP : LM4865M
Jack: 3.5mm monaural (speaker output)
Interface USB (USB1)
MINICUBE connector (OCD1)
Power supply voltage | 5V (USB)
Input/output for *Push switch (SW2,SW3)
operation check use | *Dip switch (SW5)

Audio

*Volume control (V1)

+7Seg-LED(U2)

*Reset switch (SW6)

* The name with bracket is the name printed on the board.
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3.1 Layout of hardware functions

LED1 (POWER) JP1

OCD1 SW3 Sw2

SWi1 N1
CN @@@~‘9@@@@@a@@@@@@@@o@;@a(i\i_a
) @ @ @.@ DC‘:.L“JL.-UOO:.OU_OU()OUDQOOQQ

MANFE TN 1ADAN ————— YA N — o o—=—H

V1

@,a@gs ,.
+ris 31 Ré |
30C23 - PI5

SCAKERDUTPUT.:, & — k&rﬂ RIS"RIGCIS R14r.:u

2 *‘mlr—'utncz;gzz
& z& ‘000

EPC- TR AT l!@gosennn.nnononoaooooo

CN4 SW4 SW5 U2(7Seg-LED) CN2

3.2 Layout of solder—short pad and test pad

DCvDD1,2 EVDD  AVREF P12

: '-j_
3 }f iEE:
| P51
W+, 7 & RIZRI @2 w2
b +3 %LFII{HCZ% % 'éi_;:’;é?jm% :
: 5 _ LU
stﬂ)ennnnnnononoqoooooooe:h
P15 P50~P57 GND
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3.3 Hardware Functions

3.3.1 SW1, SWb5

The bit 1-5 on SW1 are for mode settings, and bit 6—8 are DIP switches connected to P45-P47 pins in
microcontroller.

SW5 is slide switch for mode settings.

@ For the use of ID78K0-TK, use following settings.

SWi1
Bit 1 ON
Bit 2 ON
Bit 3 ON
Bit 4 ON
Bit 5 ON
SW5 [ocD| side

X1 The reset signal make the CPU reset after the sampling by ID78K0-TK. Because of this,
there is time—lag about a few 100mSec from the external reset command. By setting Bit 2 to
OFF, you can remove this time—lag,. However, the reset mask function of ID78K0-TK will not
work by this change.
X2 When you use ID78K0-TK, it uses P31 and P32 pins to communicate with the host machine.
Therefore, you cannot use those pins.

@ To run the programs stored in built=in flash memory without using ID78K0-TK, use following settings and
re—supply power.

SW1
Bit 1 OFF
Bit 2 OFF
Bit 3 OFF
Bit 4 OFF
Bit 5 OFF

SW5 side
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@ To write data on CPU built—in flash memory by using PG-FPL3, set the switches as shown below.
(The hardware for PG-FPL3 is incorporated in TK-78K0.)

SW1
Bit 1 ON
Bit 2 ON
Bit 3 OFF
Bit 4 OFF
Bit 5 OFF

SW5 side

@ To connect MINICUBE, set the switches as shown below.

SWi1
Bit 1 OFF
Bit 2 OFF
Bit 3 OFF
Bit 4 OFF
Bit 5 OFF

SW5 side

@ The bit 6-8 are connected to P45-P47 pins in microcontroller. ON means “Low” and OFF means
“Open”. When you need to use this, you need to set the microcontroller built—in pull-up resistor
option registers (PU4) to ON. For details about settings of microcontroller built=in pull-up resistor
option registers, refer to 78K0/KF2 User's Manual (U17397).

SW1
Bit 6 P45
Bit 7 P46
Bit 8 P47

@® SW5 N.C. side (middle)
Nothing will be connected to P13 and P14.
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3.3.2 SW2 (INTP1)

SW2 is the push switch connected to "P30/INTP1” pin in CPU. When the switch is pushed down, it sends
the signal of “Low”. When it is released, it becomes “Open”. Therefore, when you need to use this, you
need to set the microcontroller built—in pull-up resistor option registers (PU3) to ON. For details about

settings of microcontroller built—in pull-up resistor option registers, refer to 78K0/KF2 User’'s Manual
(U17397).

3.3.3 SW3 (INTP1)

SW3 is the push switch connected to "P120/INTPO/EXLVI” pin in microcontroller. When the switch is
pushed down, it sends the signal of “Low”. When it is released, it becomes “Open”. Therefore, when you
need to use this, you need to set the microcontroller built=in pull-up resistor option registers (PU12) to

ON. For details about settings of microcontroller built—in pull-up resistor option registers, refer to
78K0/KF2 User’'s Manual (U17397).

3.3.4 SW4 (Filter)

SW4 is the slide switch to select use/not use of the Filter (LMV324M). When it sets to “OFF”, it does
not use the Filter and it inputs sound signals from microcontroller to AMP.

. OFF
Microcontr . +£
O”er Filter Oo—>

Audio Ot?

signal

Output Jack

\ 4
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3.3.5 SW6 (RESET SW)

This is the reset switch. You can reset the microcontroller by pressing this switch.

3.3.6 JP1

JP1 is the jumper switch pin to select power supply.

JP1

1-2 Short Use power supply from USB power connected to USB1

2-3 Short Use power supply from MINICUBE connected to OCD1(Not
mounted)

Open Use power supply from outside

3.3.7 COD1

OCD1 can connect to MINICUBE by installing a connector. (A1-10PA-2.54-DSA[not mounted] by
Hirose)

Please do the following setting when you connect MINICUBE.
Pull out the oscillator that the socket is mounted on Y1.
Set the SW5 to UART side when you communicate through PC with the terminal UART6
(P13/TXD6, P14/RXD6) and the terminal RXD# and TXD# connected.
Set the bit1, 2,3,4, and 5 to OFF.

X Connect MINICUBE with noting 1pin position.
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3.3.8 U2(7seg LED)

7seg LED of U2 can be turned on with P50-P57.
Set the port mode to “Output” and output a “Low” signal.

u2
P50

— P56 —

P54 P52
o P53 o 6’57

By writing the value shown below table in register P5, you can display number 0-9.

Examples for displaying numbers and the setting values

0 0xCO0 5 0x92
1 0xF9 6 0x83
2 OxA4 7 0xf8
3 0xBO0 8 0x80
4 0x99 9 0x98

3.3.9 LED1 (POWER)

This is the POWER LED. It is lighted when it gets power supply.
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3.3.10 CN1, CN2

Connectors for external connections. The connector is hot mounted.

3.3.11 CN3

The power supply of the AC adaptor connected with CN3 is connected only with the power supply
terminal of the connector of the board in the surrounding (10, 12, and 16pin of CN1). However, not to tie
to USB this board and to operate with the unit, the AC adaptor can be made a power supply by the
connection of the AC adaptor of 5V to CN3 and the short—circuit of solder short pad (DCVDD1,2).
Moreover, it is also possible to connect the stabilizing supply etc. in the lead line instead of the AC

adaptor because CN3 is connected with J1 of a through hall.

*Acceptable jack (CN3) :HEC0470-01-630 by Hosiden Gorp(not mounted)
=Acceptable plug :2.1mm DC jack(center plus)

*Current capacity :100mA or more

=J1-1pin:plus

=J1-2pin:minus

Attention: Please make JP1 Open when operating in an external power supply

3.3.12 CN4

This is the jack for external speakers. Connect a speaker when you play sound.

« Support jack: 3.5mm (monaural)

*Load impedance: 8ohm and over
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3.4 Solder short pad

The circuit on the board can be customized by connecting/disconnecting the solder short pad.

The solder short pad looks like the pictures below.

To open the circuit, cut the thin part of the pad with cutter. To short, solder the pad.

Solder short pad
(Opened)

Solder short pad Solder short pad
(Shorted)

Select Type

<HN

Solder short pad Default Setting Connection
P50~P57 Short Short Connecft to 7seglLED thrOLfgh 1.5KQ
Open Port 5 is used for general input/output
P12 Short Short Control !:LMDO terminal (folr self-writing)
Open Port 12 is used for general input/output
P15 Short Short Connect' port 15 to sound ﬁllter circuit
Open Port 15 is used for general input/output
Use for the connection of P121,P122 and main
AShort .
X1,X2 /A Short system clock oscillator
[OShort | P121,P122 are used for general input/output
AShort Use for the connection of P123,P124 and sub
XT1,XT2 AShort ° system clock oscillator
OShort | P123,P124 are used for general input/output
Short VDD = AVREF1
AVREF1 Short Open Enable to supply different voltage to VDD
P terminal and AVREF1 terminal
Short VDD =EVDD1
EVDD1 Short Open Enable to supply different voltage to VDD
terminal and EVDD1 terminal
DCVDD1.DCVDD2 | Open Short Clonnect CN3. J1 to VDD
Open Disconnect CN3,J1 from VDD
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3.5 CN1, CN2 terminal list

CN1 terminal list (HIF-3H-50DA-2.54DSA Hirose [not mounted])

Signal .
CNT1 name CPU terminal Note
1 AVREF AVREF Connect to VDD with solder short pad
2 VSS VSS,AVSS EVSS
3 P33 P33/TI51/TO51/INTP4
4 P16 P16/TOH1/INTP5
5 VDD VDD
6 P130 P130
7
8 FLMDO FLMDO 10K Q Pull-Down,SW1-1
9 VDD VDD
10 +12V Connect to CN3,J1
11 VSS VSS,AVSS,EVSS
12 +12V Connect to CN3,J1
13 VDD VDD
14 RESETO Connect to the reset circuit
15 VDD VDD
16 +12V Connect to CN3,J1
17 P124 P124/XT2/EXCLKS Able to disconnect XT with solder short pad
18 P30 P30/INTP1 Sw2
19 P31 P31/INTP2 1M Q Pull-Down,SW1-14
20 P32 P32/INTP3 SW1-13
21 P141 P141/BUZ/BUSY0/INTP7
22 P11 P11/SI10/RXDO0
23 P12 P12/S010 Able to connect to FLMDO with solder short pad
24 P10 P10/SCK10/TXDO
25 RXD P13/TXD6 SW5
26 TXD P14/RXD6 SW5
27 P123 P123/XT1 Able to disconnect XT with solder short pad
28 P15 P15/TOHO Use for sound output
29 P06 P06/TIO11/TOO01
30 P140 P140/PCL/INTP6
31 P60 P60/SCLO
32 P61 P61/SDAO
33 VSS VSS,AVSSEVSS
34 EVDD EVDD Connect to VDD with solder short pad
35 P62 P62/EXSCLO
36 P63 P63
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37 P70 P70/KR0O

38 P71 P71/KR1

39 P72 P72/KR2

40 P73 P73/KR3

41 P74 P74/KR4

42 P75 P75/KR5

43 P76 P76/KR6

44 P77 P77/KR7

45 P121 P121/X1 Able to disconnect X with solder short pad
46 P122 P122/X2/EXCLK Able to disconnect X with solder short pad
47 P142 P142/SCKAOQ

48 P143 P143/SIA0

49 P144 P144/SOA0

50 P145 P145/STBO
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CN2 terminal list (HIF-3H-50DA-2.54DSA Hirose [not mounted])

ony | e CPU terminal Note
name
1 P00 P00/TIO00
2 PO1 PO1/TI010/TO00
3 P02 P02/S0O11
4 P03 P03/SI11
5 P04 P04/SCK11
6 P05 P05/TI001/SSI11
7 P17 P17/TI50/TO50
8 P120 P120/INTPO/EXLVI SW3
9 P50 P50 Connect to 7seglED with solder short pad
10 P51 P51 Connect to 7seglLED with solder short pad
11 P52 P52 Connect to 7seglED with solder short pad
12 P53 P53 Connect to 7seglLED with solder short pad
13 P54 P54 Connect to 7seglLED with solder short pad
14 P55 P55 Connect to 7seglLED with solder short pad
15 P56 P56 Connect to 7seglLED with solder short pad
16 P57 P57 Connect to 7seglED with solder short pad
17
18
19 VSS VSS,AVSS,EVSS
20 EVDD EVDD Connect to VDD with solder short pad
21 P40 P40
22 P41 P41
23 P42 P42
24 P43 P43
25 P44 P44
26 P45 P45 SW1-6
27 P46 P46 SWi1-7
28 P47 P47 SW1-8
29
30
31
32
33
34
35
36
37 P64 P64
38 P65 P65
39 P66 P66
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40 P67 P67

41

42

43 P27 P27/ANI7
44 P26 P26/ANI6
45 P25 P25/ANI5
46 P24 P24/ANI4
47 P23 P23/ANI3
48 P22 P22/ANI2
49 P21 P21/ANI1
50 P20 P20/ANIO
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3.6 Dimension of the board
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CHAPTER 4 Sample Programs

In this chapter, the sample programs are explained.

4.1 Sample Program 1 Structure

Sample program 1

Sample application Sample Sound Data 1

Sound Play Application Sample Sound Data 2

Sample Sound Data 3

| 32Kbps Play Sample |

Sample Sound Data 4

| 16Kbps Play Sample |

Decompress Library

---- Supplied as Source Code

---- Supplied as Library

This is the program used in “Chapter 2 Experiences”
(TK78K0¥Eng_78K0_Voice¥src¥78K0_Voice.prw).

The Sample Program 1 is the simple sound play application that uses the decompress library. The
source code is also included. Therefore, you can look through it to understand the processes and
how to code to play sound.

For details about the Sample Program 1, refer to “TK-78K0/KF2+Voice Application Note
Practice”.
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4.2 Sample Program 2 Structure

Sample Program 2

Sample Program 1

+ Sound Data Download
Function

Supplied as HEX file

The Sample Program 2 is the application to download/modify the sound data by PC connection in
addition to the sound play function from the Sample Program 1.

This application can be used instantly as it is written to the microcontroller as default.

It contains the HEX file only (TK78K0¥Eng 78K0 _Voice¥78K0 Voice DL.hex).

How to write HEX files

Install PG-FPL3
Run "¥FPL3¥FPL3 V110¥Setup.exe” on bundled CD-ROM from Windows Explorer. The
installation starts.
PG-FPL3 cannot be installed by the integrated installer.

Write programs using PG-FPL3
(@) Set the switches as shown below and connect the board and PC with USB cable.

JP1 1-2 short (USB side)
SWb UART side

Bit1 ON

Bit2 ON

Bit3 OFF

Bit4 OFF
SW1 Bitd OFF

Bit6 OFF

Bit7 OFF

Bit8 OFF
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oo

@ Select “Windows Start” menu, “Programs”, “NEC Tools32”, then “PG-FPL3” to start PG-FPL3

@ Click the setup button.

Initial Screen

=IOl x|

Fi evice Wiew Help

2 7 B ¥

LI Device -

Mame :

Firm Werzion :
ExtCode :
Wendor

Parameter file -
Mame :
Format :
Werzioh :
Proceszor Ver,

Load file

Mame :
Date :
Chksum :
firea :

Connection to device 4
Port :
Speed :
Range :
Freq. :

o | Multiply :
< [

Ready [ ow |

@ Click "PRM File Read” button.
=

Standard I Advance |

Parameter file |

~——————
—Host connection——————————  —Supply oscillator

Part I ,i Frequency I MHz
Speed |1152UU .I Multiply rate I

—Operation Mode

 Chip Start I vI
= Block End I vI

" Area [~ Show Address

ok | xebn |
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® Open the bundled CD-ROM and select “¥PRM¥PRM78F0547_V107¥78F0547D.prm".
open 2|

Lok in: [ I3 PRM7EFO547_107 -+ @& ek E-

FEFO53S. prm
FEFOS3SA. prm
FEFO536, prm
FEFO5364.prm
=) 7aF0537. prm
FEFO537A.prm

FEFOS370.prm 7EFOS46. prm
78F0S37DA. prm | 7AFOS464.prim
7EF0S44.prm 7EF0547.prm

?8F0544n.prm El SFOS474.prm

=l 7eFosas.prm B
FEFOS454,prim

File name: |?BF054?D.plm

Filess of type: IPHM Files[" PRM]

® Select the COM port number that TK-78KO0 is assigned in “Port” combo box. Enter “20.00”

“Frequency” field. Click “OK” button.

x

Standard | Advance |

Parameter file [FBFOS470.prm PRM File Read

— Host connection

( Fort Imvl Frequency MHZ

Speed I'I'I52UU ,l Multiply rate  [1.00

Supply oscillator

—Operation Mode
& Chip
" Black
! frea

Start |uuu vI
End |12? vI

I~ Show Address

( ok D Fevb |

~— —

*The port pull-down menu only shows those active COM port numbers in the PC.
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@ Click load button.
il

Eile Device YWiew Help

Mame :

Firm Wergion :
ExtCode :
Wendor :

ﬂ Device

Mame :

Format :
Werzioh :
Processor Ver. :

Parameter file

Mame :
Date :
Chhksum :
firea :

Load file 5

Port :
Speed :
Range :
Freq. :

Connection to device -

o | Multiply :
ki _>I_I T

Ready [ o[

Open "TK78K0¥Eng 78K0_Voice¥78K0 Voice DL.hex”, then select the file to write.

open 2 x|

Lok ir: I&} Eng_7BK0_Yaice j da £ Eg-

adpcmspz
CyADPCM
pic

sound
stC
Y_Sample

File name:  |768K0_Voice_DL hex Upen

Files of type: IS-rec: { Hen files ["rec.”™ 2% hex) j Cancel |
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(@ Click Autoprocedure button to start writing.

i

File  Device  Wiewm Help

CIEYPEY S I

N”

> FlashOpennine... - Dievice -
Flash Qpen OF =l Matne :

>» ParameterFile Readine....

Success Fead ParameterFile Firtm “ersion :

> LoadFile Reading... ExtCode :

Success read HEX file. Yendar :

FrGOMMAND: Device Setup

PRM File Read OK. Parameter file -

S>GOMMAND: LaadFile Open Hame - JarAio
Success read HEX file) Varsian - w104
Frocessor Wer, : 0200
Load file

Mame :  78KO_WOICE DL HEX

Date : 2007711421 774100

Chlsum : 4B42h

frea 000000h-01582Eh

—————onnection to device
Part COMG

Speed : 115200
Fange 1 Chip
Freq. : 2000
_ | | Multiply : 1.00
<] _>I_| I
Ready IR

When “Flash Internal Verify OK!” is displayed, it completes writing the program. Close PG-FPL3.

~-lolx|

File Device Aiew Help

o &7 8

SRGOMMAND: AutoProcedurs (Epyv) - Device -
Flash Blank Ghecking.. L Mame : D7EF0547
|lnot Blank, then eraze.

Flash Erazine.. Firm Wergion : 200

chip eraze finigh. ExtCode TF047Ch

Flash Programming Start.. Yeandar : 10h

Flash Programming <10%>.. P ter file
Flash Programming <200,  Mame - seFosaan e
Flash Proeramming <304 Fornes . 0914

Flash Programming <400, b w0

Flash Programming <50%>.. Proceszor Wer. : 0200

Flash Programming <G0%.. =

Flash Programming < 70%>.. Load file
Flash Programming <30%:.. Mame :  TBKOWOIGE DL HEX

Flazh Programming <50%>.. Date: 2007711721 17:41:00
g ikl Chkzum : 4B42h
< Flazh Internal Verify OFK! Area : 000000h-01582Bh

Connection to device

Fort : COME
Speed 118200
Ranee :  Chip
Freq. : 2000
| | Multiply - 1.00
Kl _>|_I I
Feady MU
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@) Set the switched as shown below, then press the reset switch (SW8). The written program runs.

Set 1 and 2 of DIPSW (SW1) to OFF, then press reset switch (SW6)

DIPSW(SW1)

1 2 3 4 5 6 |7 8
OFF | OFF | OFF | OFF | OFF | X | X | OFF

X:Don’t Care

SW5 side
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4.2.1 Run Sample Programs

The sample program has following functions.

1. Sound Play Function
Play selected sound data from bundled 4 different sound data.
2. Sound Data Download Function (only Sample Program 2)
Download/modify sound data by connecting with PC (CvADPCM Tool).

4.2.2 Sound Play Function

This sample application plays selected sound data from bundled 4 different sound data.
Also by switching SW4 to ON/OFF, you can check the filtering effects.

1. Switch operation

(DSELECT Switch (SW2)

Select a sound data number to play from 4 different sound data on the built—in flash memory.
7segLED displays the sound data number (1—=2—3—=4—1-+),
When the sound is playing, SELECT switch (SW2) cannot be used.

@PLAY/STOP Switch (SW3)
This can play/stop the sound.

When it is not playing the sound, you can start playing the sound by pressing the
PLAY/STOP switch (SW3) down.

When it is playing the sound, you can stop playing the sound by pressing the PLAY/STOP
switch (SW3) down.
2. Tseg-LED display

This displays the selected sound data number (1—2—3—4—1+-++),

The selected sound data number (1-4) blinks when it is playing the sound.

[NOTE]
Check the volume level before you start playing sound.

Start with the minimum volume level, and turn up the volume gradually to find the appropriate level.

When the USB power supply has noise, the output sound data will have noise as well.
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4.2.3 Sound Data Download Function

This downloads/modifies 4 sound data that are used in the sound play application by the download
function with PC (CvADPCM Tool). Only Sample Program 2 can use this function.
As the CvADPCM tool uses the USB port, the debugger ID78K0-TK) cannot be used.

1. DIPSW(SW1), SW5 setting

Set DIPSW(SW1) bit8 to ON, then reset (SW6).

DIPSW (SW1)

1 2 3 4 5 6|7 |8
OFF | OFF | OFF | OFF [ OFF | X [ X | ON

X:Don’t Care

SW5 side

2. Switch Operation
(DSELECT Switch (SW2)
It selects the area to modify from sound data storage areas (4 areas).
7seg—LED shows which is selected.
While you are waiting for transferring and downloading data, SELECT switch (SW2) cannot
be used.
@allowing download switch (SW3)
It starts the download. It waits the data to be transferred from PC after the operation.
It cannot be operated when downloading.
While you are waiting for transferring data, the dots of 7segl.ED blink.
* While you are waiting for transferring data, you cannot cancel it even though you press
the allowing download switch (SW3).

3. 7seg—LED Display
This displays the selected writing area number (1—2—3—4—1=+-+).
When the status is to wait for transferring data, the dots blink (the selected writing area
number remains)
When it starts downloading, the dots stop the blinking.
While it downloads the data, selected writing area number blinks (blinking speed is faster than

the time of playing sound).

Caution
In this sample program, the sound data size is limited to 16000B in 1 data area (16KB).
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4.2.3.1 Procedure to change sound data by downloading
In this section, how to change the sound data by downloading is explained.

1. Connection of devices
Connect TK-78K0/KF2+Voice USB1 connector and PC with USB cable.
7segLED displays “1”.

2. Preparation of the application
Select the writing area by operating the SELECT switch (SW2), and then press down the
allowing download switch (SW3).
The writing area number is displayed at 7seglLED.
After pressing the allowing download switch, the dots of 7segLED start blinking (waiting for

transferring data).

*After pressing the allowing download switch (SW3), it deletes the data in the selected writing
area. If an error occurs, the 7segLED displays the letter “E”. In this case, reset it and start

the process from above “2 Preparation of the application” again.

3. Download sound data
Start downloading by selecting the sound data with CvADPCM tool.
Caution: Following compression format could be used.
“ADPCM SP2 —4bit/Sample”
“ADPCM SP2 —2bit/Sample”
For operation of CvADPCM tool, refer to “Audio Data Conversion Tool (CvADPCM) User's
Manual”.
You can find sample WAVE data in following directory.
TK78K0¥Eng_78K0_Voice¥V_Sample¥

4. Start download
While it is downloading, 7seg—LED is blinked alternately.
Blinks of dots that shows the status of waiting for transferring data are turned off.
When the blinks of 7seg LED are turned off and the light is turned on, it means that the
download is completed.

If you wish to continue downloading, repeat the steps from 2.

*If an error occurs, the 7segLED displays the letter “E”. In this case, reset it and start the

process from above “2 Preparation of the application” again.

5. Play downloaded sound data
Set DIPSW(SW1) bit8 to OFF and reset (push reset switch)
Select the sound data by operating the SELECT switch (SW2), and then press down the
PLAY/STOP switch (SW3). The sound starts playing.
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CHAPTER 5 Troubleshooting

This chapter describes how to solve troubles you may face.

5.1 If you cannot find USB driver when you connect PC to the kit

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
If you use a USB port that is different from the USB port you used before, refer to “1.3
Installation of USB Driver” to install the USB driver.

Check Point 3
If above 2 check points are confirmed, disconnect the USB cable from PC and re—connect again.

9.2 Error when you start the debugger

There could be several reasons to make errors happen.
The solving processes differ depending on errors. Please check the error message first.
The solving processes for each error are as follows.
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5.2.1 “Can not communicate with Emulator...” (FO1b0)

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if the settings of switch on the kit are correct with referring “3.3.1 SW1, SW5”.

Check Point 3
Confirm the USB driver installation with referring to “1.3.3 Completion of USB Driver Installation”.
And check if the COM port number assigned to the board and the COM port number set at
“Portconfig for ID78K0-TK” is the same.

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.
Re—connect USB cable properly to both the PC and the kit, and then re—start the debugger.

5.2.2 'No response form the CPU === ](A01a0) or no response from
ID78K0-TK.

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if the settings of switch on the kit are correct with referring “3.3.1 SW1, SW5”.

Check Point 3
Confirm the USB driver installation with referring to “1.3.3 Completion of USB Driver Installation”.
And check if the COM port number assigned to the board and the COM port number set at
“Portconfig for ID78K0-TK” is the same.

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.
Re—connect USB cable properly to both the PC and the kit, and then re—start the debugger.
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5.2.3 “Incorrect ID Code.” (Ff603)

This error occurs when the security ID stored on microcontroller built—in flash memory is different
from the ID code you entered at the start of debugger.

Security ID entry area at the start of debugger
ID Code

|********************

Check Point 1
Enter correct security ID and click OK on the configuration window.

Check Point 2
If you forgot the security ID, you have to erase the microcontroller built—in flash memory. Before
erasing, check if you actually set the security ID with referring to “2.4 Set Linker Options”. Also
remember the code you set for the security ID.
After this, erase the flash memory with referring to “6.3.8 Erase microcontroller built—in flash
memory”.

5.2.4 “The on—chip debug function had been disabled in the device.” (FOc79)

Check Point 1
Check if you actually set the correct on—chip debug option byte with referring to “2.4 Set Linker
Options”. If it is not correct, then set correctly.

5.2.5 When the flash memory erasing is not well with PG-FPL3.

Check Point 1
Check if the “Frequency” is set to 20MHz.

Check Point 2
Check if the “Parameter file” is set to “78F0547D.prm”.

Check Point 3

Check if the COM port number the same as the COM port number assigned to the board.
Check Point 4

Check the switch settings on the board are correct.
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CHAPTER 6 Other Information

This chapter explains some useful operation techniques of development tools and circuit diagram of the

kit for developing of user programs.

6.1 Create a new workspace (project)

6.2 Register additional source file

6. 3 Debugger tips

6.4 Circuit diagram
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6.1 Create a new workspace

Now, create a new workspace and project.

PM Plus allows you to create a new workspace with following “New WorkSpace” dialog.

Please select [File]—[New Workspace...] in the pull-down menu of the PM plus.

5 PM plus - SAMPLE_KFZ.prw [QutPut] (=] B
|Fle Edt Find Layer View Project Buld Tool Window Help
Mew Chr+
- + =
o[BI Cll o~ IEE
Insertfile... Debug Buld L” * -_5- :.fd'_ _*’ -¥- ]fh% m ‘
= =10ix
L =
Save Workspace ol
lose warkspare
Save CErlS)
Save fs...
Change Source File Hame. .
Save &l Source Files
Print Preview
Frint... ChrHFP
Recent file
1 SAMRLE 2 The dialog box for creating
Exit PM plus . .
New workspace is displayed
<) 0y
Create a new workspace [ Lt mw iz 2
<Description of items>
Workspace File Name:
> Specify the name of the workspace file that x

manages the project files.

.prw is automatically suffixed as the file type.
A project file (.prj) of the same name is
simultaneously created.

Folder:
—> Specify the folder for saving the workspace file
by writing its absolute path.
This item can be selected from a reference

dialog box by pressing the button.

Project Group Name:
—> Specify this item if wishing to manage
multiple projects together in function units.
If nothing is specified, this item is the same as
the workspace file name.

Series Name:
—> Specify the series name of the device to be
used.

Device Name:
—> Specify the name of the device to be used.

=Workspace File Name

™ Create Blank Wrkspace
* Folder

' Gz

Project Group Name :

Series Name

|78K/0 Series

Device Name
x| [weoreFoson_an x]

Device [nstal

31 Workspace Information
2. Select RealTime O5(H))
3 Startup File#]
4. Hegister bodel#]
5, Llink Directive File(#]
E. Setup Source Files
7. Select Debugger

8. Confimation

[#)] V850 Series Only [2-5)

This will set up the basic information abaut the workspace and the project.

* Required field

< Back

West> | [ Cancel |

Help

The concrete information set here is

described on the following pages
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mut the workspace information\

AU, x
setling as 10llows.
g *Workspace File Name :
. Itgst »»1. Waorkspace Infarmation
Workspace file name 2 Seest ReabTire O5(H)
™ Create Blank ‘Workspace :
— test * Falder : 3. Startup File#]
|CATK7BK Dhest Iml 4. Register Wode(#]
Folder Preject Group Name : 5, Lirk Directive File(H
I E. Setup Source Files
C:¥TK78K0¥test Series Mame : Device Name 7. Select Debugger
[7eK.0 Series =] [urp7eFosar_so x| | 8 Donfimation
Project Group Name Sev— | {#] VS50 Series Only [25]
— Don’t input this item.
Series Name __ : :
Thiz will set up the basic infarmation about the warkspace and the project.
— 78K/0 Series
o * Required field
Device Name
— uPD78F0547_80
Help
\ / Push the [Next >| button.
X
& Q2071 CATK7EKD4est
Thiz folder cannot be found, Do wou wigh to create it?
Push the button.
MNew WorkSpace - Step 6/8 [Setup Source Files] zl

Please setup Source Files.
1. Workspace Information

2, Select Beal-Time HE[H]

Source File Mame :

3, Startup File[H]
B
o 4, Register Mods(#)
Fiemove A 5, Link Directive File(H]

»»B. Setup Source Files
7. Select Debugger

8. Confirmation

Do [#)850 Series Only [2-5]

INIE:

'r'ou can alzo add source files by specifying the list file or the folder.
"r'ou don't need to specify all the files here, and you can setup source files using [Project]-» [Project
Settingz] later.

Cancel Help

Push the button.
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Please select 78K0 Integrated Debugger
(ID78KO-TK for TK-78KO) zl

Flease select the Debugger.

1. Workspace Information
Select Feal-Time OS5[H]
Startup File(#]

Register kM ode(#]

Link Directive File#]

File name :

CAMECTOOLS32AEINYDKO32MTEZ EXE

=S I S R R

Setup Source Files
»»7. Select Debugger

Dption : 8. Confirmation

[#)850 Series Only [2-5]

'r'ou can change the selected Debugger uzing [Tool] -» [Select Debugger].

* Required field
< Bac ‘ Cancel Help
Push the [Next >| button.
x

Create the workspace and the project as follows.

1. workspace Information

Project Group Mame :
test

TaK0 Integrated Debugger (ID78KO-TK for TK-F8K0]
CANECTOOLS 32ABINYDEDIZMTKZ.EXE
Source Files :

kaspac;;ilsquvame : El 2 select RealTime 0508
Folder i 3 Startup FilelH]
CATK7BK Dhest

4 Fegister M ade[H]
5, Link Directive File(#]

Series Mame : §
78K/ Series E. Setup Source Files
Device Mame :
UPD78F0547_60 7. Select Debugger
Debugger : »»8. Confirmation

[#] %850 Series Only [2-5]

Cancel Help

Push the button.
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i PM plus - test.pre [DutPut] - ol x|
File Edit Find Layer Yiew Project Buld Tool Window Help
e DoH|8R| % & @ Sl s+ - [w= e
J Iteslrtesl leebugBuiId j| & '1. }H -f- _Z_(_ | I?ﬁ* I |
T rosectvndo o T 0l
Flee™| Memo | - [[ECF] AI
f E|--. test : 1 Project(s]
Eﬁ test
(] Source Files
; -3 Include Files
D Project Related Files
\ “[Z Other Files
N

Project “test” was registered.

-

2 4

Make file created successfully,

I 0 2

This completes workspace and project creation.

Additional source files can be registered at any time thereafter.

[> For details, refer to ”6.2 Registering additional source file”

Next, add the following “option_byte.asm” file, and configure the option byte settings and the

authentication settings for security ID. For details about option byte, refer to the device user’'s manual.

For details about security ID, refer to “ID78K0-QB Operating Precautions”.

The option byte setting file is included in the demonstration program. Copy this file and use. For adding

files, refer to 6.2 Register additional source file”.

/ ORG 80H : Option Bytes setting
DB 0,0,0,0;

ORG 84H

DB 2 : on—chip debug security enable

end

\_

~

J

option_byte.asm

Also, you need to do the settings for on—chip debug. Please refer to “2.4 Set Linker Options”, “2.5 Set

Compiler Options”, and “2.7 Check Debugger Settings”.
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6.2 Register additional source file

Now, register additional source files.

The following example shows the additional registration of source files “b.c” and “c.c” with source file
“a.c” already registered.

Place the cursor on the source file in the Project window of PM Plus, and select [Add Source Files...]
displayed in the right—click menu.

EE PM plus - test.prw [ProjectWindow] ;IEIEI
File Edit Find Layer View Project Buld Tool Window Help
| DeE|eR| s e R BRI EES
Jllesl-tesl leebugEulld j| & .J.'. .t?. 'f' .).‘. ‘ liﬁ l |
WER o
Files IMemDI [ECF]
E|--. test : 1 Project(s)

=@ test

Add the source file to the project 1 o fe s

Add Source Files - best 21x|

Loak ir: I&} test j = EF '
[Z] ac
. b.c
[E]c.c

Select source files “b.c” and

“c.c”, then click .
File name: I"b.c" "oo Open

Files of type: ISource Files{* ;" asm) j Cancel |
Help |

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.
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;Em PM™ plus - test.prw [ProjectWindow]

Fle Edt Find Layer Wiew Project Buld Tool Window Help

|- 0w | & &R

Ci+s+-=E|e|

EEET -]

J Itest—lesl leebug Build
Fles |Mem| [EOF]
=-ligs) test : 1 Project(s)
Source file “b.c” and =e

“c.c” are additionally
registered to the project.

(23 Inchude Files
(2 Project Related Files
(1] Other Files

e s

For Help, press F1
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6.3 Debugger tips

This section describes some useful techniques for the debugger (ID78K0-TK).

6.3.1 Display source list and function list

When you wish to see source file list or function list, select “Browse” on menu bar, then “Other” —>
“List” to open the list window. The information in the windows is synchronized. Therefore, it is not just
for referring to the list, but it is useful when you wish to update files or functions.

~-10x|
[

Ayt

—[E] BCD_calc

—E isr_INTER

—E] isr_INTTMEZ
—El

7] watBazelms

"l waitBaseR0ms Ad

When you click “main”...

B Source {main.c)

=101 x|
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OSCCTL = 0xd0;
FLC = 0x40;

<]

Search. | << | »» | Watch | GQuick. | Refresh
138 \E'u:uid main(vaid) =

>
DICY; f/ disable al _|

chk hd
external o &
F‘l__l u:Iu;u:k =

Source window shows “main”
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6.3.2 Set/delete breakpoints

Breakpoints are executed by clicking lines in which ” * ” is displayed

“B” is displayed in the line where a breakpoint is set.

Breakpoints are deleted by clicking “B”.

Click

=Tk
[ Search. | << | > | Watch | Quick. | Refresh
L 128 [void main{void) -]
DIGD; ff disable al _|

£/ Inmitialization of clock -

OSCCTL = 0xd0; // external o &

POC = 0x40: /i BPU clock 3
0] Bl

<t

Breakpoint was set

[ Source {main.c) 10| x|
L Search. | << | »» |  Watch | Quick. | Refresh
1L 28] fvoid mainivoid) -]

B || ] |
I/ DICh: fiodizable al |
£/ Imitialization of clock -

DSCCTL = Dxd0;
PCC = Ox40;

<]

£ external o 4]

/1 CPU clock 73]
»
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6.3.3 Display global variables

With using Watch Window, you can display global variables. There are several ways to register global

variables to watch window. In this section, how to register from source window is described.

(DRight—click the variable on source window, then select “Add Watch...”

_ioix

Searu:h.J 44 *r | W atich I Duick...l Hefreshl Cloze |
[ I 88]tatic U1G Adpem_York[ERE -
8%?(static U8 ucPlaySts; Maove, .,
?8|=tatic U8 stop_Led Mise
?1|=tatic U8B output_counts;
22(=tatic Ul6 output_datal21; e —
93|static US8 PlayMode; Add Watch. ..
94 u3z uilntCoun  Symbal..,
75 u3z2 uilntCoun
76 Uic uzHeuStsC  grealkwhen 4 I
97 U8 ucKeyStsL o ol ACEESS
N og Break when Write ko
1 J Break when Read fn

@Add Watch dialog opens. Click .

x|
| Add

Fadi © Proper © Hex © Dec  Oct ¢ Bin  Shing

M ame:

Size: i Adaptive © Bypte © Word © Doubleword

MHurmber: I
Carnicel Restore Help

(@ Adding a variable to watch window is completed.
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6.3.4 Display local variables

Local variable window is used to display local variables.
By clicking the button below, you can open the local variable window.

Unlike global variables, local variables cannot be displayed when programs are running.

6.3.5 Display memory and SFR contents

By clicking the button below, you can open the memory window.

Gl Memory

By clicking the button below, you can open the SFR window.

_ 10} x
Refresh | | Cloze |

Mame Attribute Walue
ADPC ’ = Foo17? -
FU0 F-T 1.8 Foo3o |oo T
FU1 F-T 1.8 FOOo31 joo =
FU3 F-T 1.8 Foo3z oo
P74 F-T 1.8 FOO034 |00
FUS F-T 1.8 FO03s |00
FUG F-T 1.8 FOO3e |00
FU7 F-T 1.8 FoOo37? |1F
FUS F-T 1.8 Foo3s oo
FU1Z2 JR-W 1.8 Foo3c |oo
FlI1l3 E-W 1.8 Foo3D oo
P14 RS 1.8 FOO3E j0O =
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6.3.6 Erase microcontroller built—in flash memory

If you forgot the security ID or if you set On—Chip Debug Option Byte to disable the on—chip debug

function, you cannot start debugger. In this case, you need to delete the setting values of security ID and
On—-Chip Debug Option Byte. Use PG-FPL3 to erase the flash memory.

The hardware for PG-FPL3 is incorporated in TK-78KO0.

Installation of PG-FPL3

Run “¥FPL3¥FPL3_V110¥Setup.exe” on bundled CD-ROM from Windows Explorer. The installation

starts.

PG-FPL3 cannot be installed by the integrated installer.

(@) Set the switches as shown below and connect the PC.

JP1

1-2 Short (USB side)

SW5

UARTside

SWi1

Bit1 ON

Bit2 ON

Bit3 OFF
Bit4 OFF
Bitd OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

@ Select “Windows Start” menu, “Programs”, “NEC Tools32”
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@ Click the setup button.

T FPL3

Fi evice Wiew Help

g [

Vel

PRVE:

N

<

Ready

Device -

MName :

Firtm YWergion :
ExtCode :
Wendor

Mame :

Format :
Wergion :
Processor Ver, :

Parameter file -

Load file

Connection to device -

| Multiply
;I_I I

[ how [

@ Click "PRM File Read” button.

x

Standard | Advancel

Parameter file |

'\
PRM File Read )
~

—Host connection

Port I vl
Speed [1i5200 -]

Supply ozcillatar

Frequency I MHz
Multiply rate I

" Chip
" Black

 Area

— Operation M ode

Startl vl
Endl 'l

I~ Showe Addres

Ok | Cancel |

® Select "¥PRM¥PRM78F0547_ V107¥78F0547D.prm” in the bundled CD-ROM.

2%

Look in: | L PRM78FD547_v107

x| & & ek E-

7805370, prm 7EF0S46. prm
7EFOS370A.prm | 7EF0S464. prm
FEFOS44 prim 78F0S47.prm
TEFOS448. prm FEFOS474. prm
FEFOS45 prim
TEFOS454 . prm

FBFOS47D4.prm

J—

File: name:

[78F0547D prm q

J

Files af type: IPHM Filez(" PRI]

- Cancel
==

_92_



TK-78K0/KF2+Voice User’ s Manual

®Select the COM port number that TK—-78KO0 is assigned. Enter “20.00” in the “Frequency” field. Click
“OK” button.
|

Standard | Advance |

Farameter file |?3FU54?D-D"'“ PRM File Bead

—Host connection————————— [~ Supply ozcillator

Port ICUM3 vl Frequency ‘@

Speed [f15200 | Muliply rate [1.00
r— Operation Mode

& Chip Start IDDD vl
 Block End|12? 'l

) biea I~ ShowAddres

( ()8 b Cancel |

*The port pull-down menu only shows those active COM port numbers in the PC.

@ Click "Erase” button. It starts erasing the flash memory.

T FPL3 =0 x|
File Device Yiew Help
FCYE .
> FlashOpernine... ;I Device
Flash Open OK Mame :
CHCOMMAND: Device Setup
FPRM File Read OK. Firm Werzion :
ExtCode :
Wendor
——— Parameter fil=
MName : JBFOS47D
Format : 0414
Werzioh : %1.01
Proceszor Ver. : 0200
Load file
Mame :
Date :
Chksum :
firea :
—— Connection to device 4
Port : COmM?
Speed : 115200
Range :  Chip
Freq. : 2000
| [ Multiply - 1.00
4l [
Ready UM
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Erasing the flash memory is completed when “chip erase finish” is displayed.
Close PG-FPL3.
=lolx]

File Device WYiew Help

2 7 8 ¥

PCOMMAMD: Eraze - Device -
Flash Blank Checking.. _I Marme : D7aF0947
A INE
< chip eraze finish. Firm “fergion: 100
ExtCode TFO47CHh
Wendor : 10h
—— Parameter fil=
Name : JBF0B47D
Format : 0414
Wergion : w101
Processor Wer. : 0200
Load file -
MName :
Date
Chkzum :
frea :
Connection to device
Port : COomy
Speed : 115200
Range :  Chip
Freq. : 2000
| | Multiphy - 1.00
ki ;I_I I
Ready T

(@Put the switch settings back to original settings.
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6.4 Circuit diagram

From following page, it shows the circuit diagram of the demonstration kit.
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