Welcome to the world of TK-78KO0.
This document described as part of the TK-78K0/KF2 evaluation kit
using sample program.

TK-78K0/KF2 Evaluation kit
Tutorial Guide

Date published October, 2006 (3nd Edition)

© NEC Electronics Corporation 2005,2006



Target Reader

Purpose

Introduction

This document intended for users for the 78K0 series microcomputer development tools. A
basic knowledge of microcomputers, C language, assembles, and Windows ™ operating is

assumed.

This material has aimed the understanding of the customer of a basic operation method of
the development tool for 78K0 series appended to TK-78KO0/KF2 evaluation kit.
Readers will be able to further their understanding by actually using the development tool

while reading this document.

How to use this manual This PDF file should be read with Adobe™ Acrobat™ Reader5.0 or later.

Organization

Caution

This manual consists of the following contents

Chapter 1 Preparations

— This chapter provides an outline of the 78K0 series development used in this
guide and describes the sample program installation method.

Chapter 2 Practical

— This chapter allows the reader to experience the basic operations of PM plus and
the integrated debugger using sample programs.

Chapter 3 Other
— It explains the new making method of the PM plus workspace(project), the

additional registration method of the source file, and how to use of PG-FPL3.

- This contents of this document are subject to change without prior notice.

- No part of this document may be reproduced without the prior written permission of NEC
Electronics Corporation.

- NEC Electronics Corporation does not make any guarantees nor does if grant any license
regarding intellectual property rights on any other right of NEC Electronics Corporation or
third parties pertaining to the use of the products and the use of the informaiton describes in
this document. NEC Electronis Corporation shall not be held liable for problems related to the
right of third parties that arise from the above uses.

- This circuits, software, and appurtenant information describes in this document is provided
solely for the sake of semiconductor device operation examples or application examples.
Therefore, in case these circuit, software, and/or information items are to be used for a
customer’s equipment, the design of said equipmentt shall be the responsibility of the
customer. NEC Electronics Corporation declines any and all responsibility for damage arising

from the use of such circuits, software, and/or information by a customer of a third party.
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Chapterl Preparation

This chapter provides an outline of the development tools used in this document and describes how to install
the sample programs.
The sample program function only for the development tools included in the TK-78K0/KF2 evaluation kit in this

document



Used development tools

This section outlines the development tools used in this document.
The name of the development tools and their main function are as follows.

@ Device file DF780547 V2.10

Since the device file contains the device-specific information, this file is required for using the
development tools.
The sample used in this document has been created as a 78K0/KF2(uPD78F0547)

@ |Integrated development environment PM plus V5.21
This is an integrated development environment platform that operates on Windows.
An editor with an idea processor function is provided as the Edit window, allowing effcient development
linked with development tools such as a compiler and a debugger.

@ C compiler CC78K0 W3.70(size restriction version)

It is “Object size restriction(32Kbyte)” compiler for 78K0 series.

It is a program that translates the source program written by C language for 78K0 series and C
language in accordance with ANSI-C into the machin language.

The source program written by C language is input, and the object program that becomes an input of
the source program and the linker that becomes an input of the assembler for 78K0 series is output.

@® Assembler RA78K0 W3.80 (size restriction version)
It is “Object size restriction(32Kbyte)” assembler for 78K0 series.
The source program written by the assembly language for 78K0 series is input, and the generic name of
a series of program that object program of the machine language. The output object program becomes

an input of the flash programmer and debugger.

@ 78KO0 integrated debugger ID78K0-TK V2.02

This is windows-based software that runs on a host PC.
It is integrated debugger that achieves debug at source level C.
Source debug of the reference, the change in the variable, and the step execution, etc. by such source

line can be done easily and efficiently.

@ Program for writing to on-chip flash memory of microcontroller PG-FPL3
This is a Windows-based software used to write programs to the on-chip flash memory of a
microcontroller.
It is possible to write/delete it to a built-in flash memory of 78K0/KF2 by connecting TK-78K0/KF2 with
the PC with an attached USB cable.

The above-listed development tools must be installed in order to operate the sample programs described in this
document. For the installation method, refer to the TK-78K0/KF2 User's Manual software version
(¥DOC¥TK78K0-KF2-SW_E.pdf). Also refer to the TK-78K0/KF2 User’'s Manual for the restrictions on the

development tools.

The documentation assumes that the name of the installation destination folder is the default name”"NECTools32"
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Sample environment

This section describes the preparations for the sample programs used in this document. The preparations consist of
installing the sample programs in the customer’s environment.

To uninstall the sample programs, delete the folder that was specified as the installation destination.

The installation method and the installation destination are cescribed below.



@ Installing the sample programs

Inset the CD-ROM disk provided as part of the TK-78KO0/KF2 products in the CD-ROM drive. The [NEC

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

Press the | Sample Program | button to start the WWW browser, and then click the[TK-78KO/KF2 Sample
Programs] link.

§= NEC Electronics Microcomputer Developm

Copyright

FBieadme First

Install...

Diocuments

The WWW
browser start up.

Sample Program

e —————————————
Link to MEC Electronics Microcomputer

Exit

2} Sample Programs - Microsolt Intemet Explorer

=io ]
G [ Yew Fgeectes  Jook  pel -
e - % - QA A Dsewh [siFwetes Freds F |- T
e A E e
|
Click the [TK-78K0/KF2 Sample Sample Programs

programs] link youcan also download
the [Tutorial Guide]

Welcome to TE-TEKWEF2 word

The purpose of sample programs is to experience TK- THKOKF2

Semnple programs consist of the following items

Copy them to the PC which TE -TEE0 has installed
» TEK78K0

o SAMFLE_KFZ: Sample program descobed i the TE-78E0EF2 evaluanon lut tutenal gude:

‘rﬂl’ 1o the natorial gaide

{7 Local inkranat

When[TK-78K0/KF2 Sample Programs] is clicked, the following download confimation window appears.

File Download |

@ Some filez can harm your computer. If the file information below

looks suspicious, or you do not fully trust the source, do not open ar
zave this file.

File name:  TK7EK0.exe
File type:  Application
Fromm: E:\SAMPLE

& Thiz type of file could harmn your computer if it contains
malicious code.

‘wiould vou like to open the file or save it to pour computer?

Open

Cancel | More Info

¥ &lways askMpe af file:

Please push the button.




d

-] «BmckE

\,

AFICE

File name: [Ti7aKo =l Save )
=

Save as type: IAppIication

Sy

After specifying the download destination folder, press 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.



@ Folder structure of sample programs

When the sample program set is decompressed, the files are to the folloowing folder structure.

e
TK78K0
L— SAMPLE_KF2
’— SAMPLE_KF2.prw Sample workspace file
main.c Source file
\-




Chapter2 Practicals

This chapter lets the reader experience the operation of the completed 78K0/KF2 program using the integrated
debugger (ID78K0-TK)

Here, the interval when the count improvement is done becomes long if 7seg LED pushes the count
improvement doing and SW4 if SW3 on CPU board of TK-78K0/KF2 is pushed as a program for 78K0/KF2, and
the stopping program is used.

This chapter is designed to give an understanding of the concrete operation method of the development tools
(PM plus, ID78K0-TK) and the outline of the project files required when creating application programs, through
building of sample programs and operating ID78K0-TK.
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The overall flow is as follows.

Starting PM plus

¥

Loading workspace (project)

¥

Creating execution format

¥

~

Verifying operating

~

Starting integrated debugger (ID78K0-TK)

¥

Executing program

&

Stopping program

&

Exiting integrated debugger (ID78K0-TK)

\C

)/

&

Closing PM plus




Starting PM plus

Let's now actually use the development tools.

First, start PM plus.

In the Windows Start menu, select [Programs],[NEC Tools32],[PM plus]

PM plus start up

=l x|
Fle Edit Find Layer Yew Project Build Tool Window Help

|2 - DEEH|SR| 4B |G Sle»t-[EE]2 ]

/] =] & = X6 |

o R

- Mo ‘warkspace

Files | Memo | - [[EOF] i

-

4V

For Help, press F1

O I W 2 T




Introduction to 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
f:';',':PM plus - No Workspace [OutPut] ;lglﬁl
Eile Edit Find Laver Miew Project Buld Tool ‘Window Help
BRI T Sles s -EE| 2]
I = L]
o T — =T
Files | Memo | - tEors ZI
Mo'workspace

For Help, press F1 \ \ I_I_ Flﬁlﬁ 5
\ \
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.

E:> For details regarding menu bars and tool bars, refer to the PM plus User’'s Manual.






Loading workspace (project)

In this chapter, you will use an already created workspace.

[:> The method for creating a new workspace is described in “Chapter 3 Other”

The source file name of the 7seg LED count up program and the 78K0/KF2 setting emulated with ID78K0-TK

are saved to the workspace used in this chapter.

In the PM plus menu, select [File(F)]—[Open Workspace(W)...] and specify “SAMPLE_KF2.prw”

[> If you have not set an environment, refer to “Sample Environment”.

fE:PM plus - No Workspace [DutPut] _I- _ID ll
File Edit Find Layer Wew Project Buld Tool ‘Window Help
Mew celen « >+ - = ‘
Qpen... Chrl+0 E| Bﬂl d' ”E,: ?
Insert file: ., j| s “_1. }EJ. _ﬁ_ .}-‘-|I§§ ‘
Close
roueat =101
- [EOF] ZI
SEVE ChHES
Save As,..

Change Source Ele Mame,., .
Save Al Source Files

Prink Prewiew
Print. .. Chrl+P

Recent File

Recent Workspace

Exit PM plus

-

1] 1,
Open an existing workspace l_ F lﬁ W v

Open the folder in which the

sample program is located.

Logk in: | (3 SAMPLE_KF2 <] & @k Er

File name:  [SAMPLE_KF2 ¢ Oeen [TD
Files of twpe: IW’orkspace File(*.prw) j Cancel

il

Help
4

Click “SAMPLE_KF2.prw"and then press the button.



The “SAMPLE_KF2.prw” workspace

file is read.

Workspace file name :SAMPLE_KF2.prw

/

% PM plus - SAMPLE_KF2.prw [ProjectWindow] =lo =]
File Edit Find Layer Yiew Project Buld Tool ‘Window Help
| e -Ded|gR| % 2R G Hle»x -|awRE]®
J [SAMPLE KF2 - SAMPLE KF2 =] [Debug Buid ~| b R & AW E
REE[=owre o/
Files |Mem.:,| - [EOF] ZI
E--! SAMPLE KF2 - 1 Project[s] .
4= @ SAMPLEKF2 > Project group
-] source Fles
23 Inchude Files
F-[Z7] Project Felated Files ,\
27 Otther Files .
Project
kil v
For Help, press F1 I_ IL_IX_I‘(_ i

Only one “SAMPLE_KF2” project is included in the “SAMPLE_KF2. prw” workspace file.

The operations described below are done in relation to this “SAMPLE_KF2” project.



Creating execution format

Let’s create the project’s format. This action is called build.

Enter press PM plus’s Build button ._i. , or select [Build(B)]—[Build(B)] from the menu.

7 PM plus - SAMPLE_KF2.prw [ProjectWindow] ~=1ol x|

ila Edit Find Lawer Miew Project Build Tool Window Help
|- DSd[SE| LB R e+ -[=@E|e|
| [SAMPLE KF2- SAMPLE KF2 =] [Debug Buiid = i‘L—E g & X | B E |
o N
Files |Memn| - [ECF] ZI
E|-. SAMPLE KF2 : 1 Project(s]
=& SAMPLE KF2
(23 Source Files
(23 Include Files
+ (23 Project Related Files
“e[Z Other Files
-
1 o 4

For Help, press F1

executed

51 pM plus - SAMPLE_KF2.prw [OutPut] =10O] x|

File Edit Find Layer ‘iew Project Buld Tool ‘Window Help

| - D8R & Ee| & EREEEEEED
| [5aMPLE K2 - saMPLE KF2 =][Debug Buid Sl & A o X | |
e [mows i
Files |Memo| -+ 2
- - Compilation complete, 0 error (=) and 0 warningis) £
E". SAMPLE KF2 : 1 Projeci(s] - C:WNECTOOLE324hin' 1k78KED. exe —fmain.plié
-6 SAMPLE KF2 _

(1 Source Files - 78KE/0 Series Linker W3.70 [16 Jan 2004] 4

%::cl_ude:\TS i -m X¥|pizs Corporacion 1950, 2004+
roject Helated Files

i Other Files :
@ 13500 Build completed normally, *

- 1 and 0 warning(s) found..

- —fmwain. pocd

- ¥

- 78E/D Series Object Converter W3.70 [13 Jan 20047 ¥

— Copyright (C) MEC Electronics Corporation 1990,2004+
- ¥

- Target chip : uPD78F0547 G0+

- Device file : VZ.104

- ¥

- Chject Conversion Complete, 0 error(s) and 0 wart
- ¥

- Build Total error(s) : 0 Total warningis) : 0 [EOQF] =
<1 H 4

[ I B TR U RN P
Build processing has been normally completed.

Build processing is






The integrated debugger is provided as user application execution environments (debuggers)
in the TK-78K0.

In this document, the integrated debugger (ID78K0-TK) is started and the operation is checked using this
debugger.




Starting integrated debugger (ID78K0-TK)

To use ID78K0-TK, it is necessary to connect TK-78K0/KF2's CPU board to the host machine with an

USB cable, and power it on. After checking that the CPU board is powered, start ID78K0-TK.

Select the Debug button m , of PM plus, or in the menu, select [Build(B)]—[Debug(D)].

If the debug button is not displayed, in the menu, select [Tool]—[Debugger Setting...] “78K0 Integrated
Debugger (ID78K0-TK for TK-78K0)”

4 FM plus - SAMPLE_KF2.prw [OutPut] -|EI 5[
Fle Edit Find Layer Wew Projsct Buld Tool Window Help
|2 D SR 6 5|5 Hi+» Rl 2|
| [samPLe kr2- samPLE Kr2 =|[DebugBuia HIEEE- TR N
e[ ou o
i -
— - Compilation complete, 0 erroris) and 0 warning(s) £
E‘"' SAMPLE KF2 : 1 Project(s) - C:\NECTOOLE32\bin\ Lk78K0.exe —fmain.plké
£ SAMPLE KF2 -
(20 Source Files - 78K/0 Series Linker W3.70 [16 Jan 2004]+
(2 Inelude Files - Copyright [C) NEC Electronics Corporation 1950,2004+
#1 (L] Project Related Files _
* [0 Other Files - Target chip : uPD7SFO547 S0+
- Device file : VZ.104
- Link complete, 0 erroris) and 0 warning(s] found.:
- C:\MECTOOLS32\bin\oc78K0.exe -fmain.poct
- 78K/0 Series Object Converter U3.70 [13 Jan 2004] 4
- Copyright [C) MEC Electronics Corporation 1980,2004+
-+
- Target chip : uPFD7TSFOS547_80+
- Deviee file : VZ.104
- ¥
- Object Conversion Complete, 0 erroris) and
- ¥
- Build Total erroris) : 0 Total warni
<
ID78KO0-TK starts, and the compiled
program is downloaded to the flash
memory with built-in CPU.
2 IDTBKO-TK =loi x|

Fls Edt View Option Run Event Browse Jump Window Help

LN L e z|>[ w2 | B|E|m| s Qlasm 2 b

Bl ¢ [¥ @

T

EATK-78K0_KF2-EGNTKZBKIMSAMPLE_KF2im
ain.Imf
ohject loading...

Cancel

R [-- 00194 BREAK 4



When download ends normally, the

program source is displayed.

i ID78K0-TK : SAMPLE_KF2.prj =[5

Eile Edit Yiew Option Run Ewvent Browse Jump Window Help
e[ [w =[]0 = | B|E|W| S5 Qw2 =5 b8 e )
-0 x

0
Search. I << > Wwatch | Bulck..l F\efleshl Close |
(1 initialise.c W 21 =
(1 internupt.c P (P> ﬁ h_initiald);
{8 mainc b 23 ET<3;
24
B word.asm 25 while €13¢
28|
27 g_start
pe 28| IF@H .6
29| MK@H .6
38
Pe 3 1FEAL.2
pe 32| MK@|
e 33| PR
34
pe 35| while{ g_start == B8 X
36| >
37|
pe 38| P5.7 =
e 39| MK1L.S
Pe 48 ME@L.2 H
pe 41 MK@H.6 = B;
42|
[* 43 while{ g_start == 1 >{
pe 44 if ¢ tP12.8 >
b 45 g_start = 2;
46| ¥
47 3
48|
49 while ¢ g_start == 2 > {
58 if ¢ g_led_s >= 48 X{

rnain, c#22 AUTO INS i




Normally, if communication with the CPU, the following error messages are output.

IDT8KO-TK =l

& FO1b0: Can not communicate with monitor program. Please check the availability of communication port, the setting of CPU board or the bype of cable,

Cancel |

If these errors occur, check the following items.

Verification items:
1. Please confirm the switch on the board is set as follows.

SWi1

Bit 1 ON
Bit 2 ON
Bit 3 ON
Bit 4 ON
Bit 5 ON

swa side

2. Is the departure pendulum mounted on Y1 on the board in the socket?

Is JP1 made 1-2 short and does power indication light LED1 light?

4 . Is the COM port number set by the COM port and "Portconfig for ID78K0-TK" allocated in TK-78K0
corresponding?

w

JP1

LED1

Mg
RESET IGNO .| °" “swi-UF g0
o vt LU LT T e

w

- |
w
)
w -
[+ 4

==

Slale
7]
4

5 ;
B ®rss@ply e

(®rsa@ray

. . . Sw4 Swi
After checking the above items, start ID78K0-TK again.



When the ID code is wrong, the following messages are displayed.

Also, this message can be displayed at first start up.

In that case, Please input “FFFFFFFFFFFFFFFFFFFF’[20 of F ] in “ID code”.

ID78KD-TK x|

Afe0a: Incorrect ID Code. Flash memory was erased.
abort the debugger.

The following "Configuration” screen is displayed when is pushed and input a correct ID code, please.

x
—Chip oK
v > ] o

Cancel

—Internal ROMARAM Restore
Internal ROM: 128 | KBytes .

Project...

¥ Use Bank  Size: 6+ = |l KBytes About..

Internal high-speed RAM: 1024+ | Bytes

)

Internal Extend Rébt: Bldd4% | Bwt
— Main Clock
{+ Clock Board { External ) System IE.EIEI ;l fHz
—aut Clock
" Clock Board {" External  System I LI fHz
— Peripheral Break Manitor Glock Target Power Off Eail-zafe BEreak
{~ Break {* Syztem = Permit
Detaill. |
f* Mon Break " User f* Mot Permit
— Maszk

[ | AT [T TARGET RESET [~ INTERMAL RESET = ML

— Memaory Mappine
Memory Attribute: Mapping Address: fidd

Tareet ;l I - Delete I

When the ID code is forgotten, it is necessary to delete all flash memories with built-in CPU.
Please delete the flash memory by installing "PG-FPL3" from CD of the attachment.
Please refer to Chapter 3 for the usage of "PG-FPL3".



Introduction of integrated debugger (ID78K0-TK)

ID78K0-TK displayed the CPU core’s internal status and controls monitor program execution in the main

window.

The initial screen of ID78K0-TK is as follows.

Menu bar
< Main window > Tool bar

#41DTBKO-TK : SAMPLE_KF2.pr-
Eile Edit Yiew Option Run Event Browse Jump ‘Window Help

1w e [ = o= | B | B(RE(%S| Q4R

|main.c#22 miain |oo194

[BREAK N~ [ ot

Window display area Status bar

E:> For details about the various areas, the menu bar and the tool bar, refer to the “ID78K0-TK Integrated
Debugger Operating Manual”



Executing program

Next, execute the program

Select the ID78K0-TK’s restart button "‘l , or select [Run(R)]—[Restart(R)]

The LED count up program is executed.

ID78K0-TK : SAMPLE_KF2.prj =1ol x|
FFH Wiew Option Run Event Browse Jump Window Help
BB |w| BlE Qlalne Bl 1 |¥]s| ]
-|E| 5[ E Source {main.c} _I_I- (] EI
I
main.Irf Search.. | <<J > “wiatch | Guick... I Refresh I Close I
(] initialise. 1 1 ;‘
[ interupt.c B |[> 2 h_initial{>;
main.c P b
B wordasm while (1€
[ g_stapt =
ol IFBH.6
[+ MKBH .6
ol IFAL.2
ol MKBL.2
PROL.2
3
3
3
e
e
[ vhile{ g_start == 1 >{
ol if ¢ tP12.8 X |
e g_start = 2;
H
>
[ vhile { g_start == 2 > {
be if ¢ g_led s »>= 48 >{
- g_start = O3 =l
e g_led_s a; =
o AR E
— Ll D
Imain.c#zz main |oo194 [ |BREAK [ v

Execute the program

8% ID78K0-TK : SAMPLE_KF2.prj _ 1ol x|
File Edit Wiew ©Option Run Event Browse Jump ‘Wwindow Help

e[ o =[] 2 | ] m] iR Qa2 ]
[ raE— i
Eaﬁh... ILJ 3> Wwatch | Cuick. .. I Refresh I Close |

interrupt.c P[> h_initial(d;
main.c [ 23 EIC>;

24
{23 word.asm 25 while ¢1><

27 g_start
IFBH .6

FEE
]
=]

¥
w
-
-
o
=
=
™~

E3
w
5]
£
=
=
=
@
~

@
|
w
o
o
"
o

[l

[
=
o
"

FEEE
w
-]

g_start == 1 »¢{

if ¢ *P12.8 >{ _I
45 g_start = 2;

46 H

X
s
Y

49 vhile ¢ g_start == 2 £

50 if ¢ g_led_s >= 48 >{
31 g_start = B;
g,led,s': a;s

r*****
tn
[X]

m—j iyl
rr Y

=
O]
Jum

2

The status bar changes to red during program execution.



Next, when you pushed SW2 on the CPU board of TK-78K0/KF2, 7seg LED starting count up.

When you pushed SW3, the count up interval becomes longer and confirm the stop.

Y1

SW2

Sw3

U2(7segLED)

This program uses a resonator on Y1 on the board in the socket for CPU clock, counter clock.

Therefore please mount the resonator when execute the program.

0 The above-described procedure checks that the 7seg LED count up program functions normally.



Stopping program

Stop the program.
Press the ID78K0-TK'’s stop button | , or in the menu, select [Run]—[Stop].

DTBKO-TK : SAMPLE_KF2.prj
Md\t View Option Run Event Browse Jump Wwindow Help

Caph e (m =[] 2| BlEm| EwE Qs 2w

M [=| 0| ® source {main.c)

Search. I << 3 Watch | Cuick. I Haheshl Clase |
1

=10l |

¢ |¥| 8|

=101 x|

= mir. I

L initialise.c
L] intermupt.c Be >
(L1 main.c il 23

24
(23 word.asm 35 while €134

h_ig itialdld;

¥ ¥
[P
L]

;:hile( g_start == B8 X{

EEE]

LI
w
0

38 P57 = 13

while{

g_start == 1 »{
if ¢ tP12.8 X<

I

45 g_start = 2;
46 >
47| H

49 vhile { g_start == 2 > {
if ¢ g_led_s >= 48 X{
51 g_start = @3

f*l***
tn
[X]

el

K1

[

Stop the program

D78K0-TK : SAMPLE_KFZ.prj = IEI il
File Edt Wiew oOption Run Event Browse Jump  Window Help
(e w == | SlEiw| E1%9E QlalslR 245 E= 0V ]0]
o 0l
EH~_3 main.Imf Search...l <<J 3> wiatch | Quick... I Refresh I Close |
[ initidlize.c T 24| =
[ intermupt.c = h_initial(>;
[ main.c i EIC);
8 word.acm while C1>€
iad g_start =
i IFAH .6
il MKBH . 6
i IFAL.2
il MKEL. 2
il PRAL.2
B> 35 wvhile(
36 H
37
il 38 P57 =13
ol 39 MKLIL.5 =
= 48 MKAL.2 =
il 41 MKBH.6 =
42
43 vhile( g_start == 1 >{
il 44 if ¢ 'P12.8 >{ _I
45 g_stapt = 2;
46 H
47 >
48
g 49 vhile { g_start == 2 > {
ol 50 if ¢ g_led_s >= 48 ¥
pe 51 g_start H ;I
[ 52 a; =
b 53 =
IS | N | -l
4] | 0|
E——
main. C#35 |main |oo240 [ BREAK |Manual Break

When the program stops, the status bar changes back to its original color.



Exiting integrated debugger (ID78K0-TK)

In the ID78K0-TK menu, select [Eile]—[Exit].

5 1D78K0-TK : SAMPLE_KFZ.pri =3l x|
File Edit Wevw Option Run Event Browse Jump Window Help
Open... Chrl+C h e B ) [
g o el B0 B ¢ @] )
Download. .. ick.. Hefleshl Close |
Upload... =]
(&
Project »
Enviranment P he
Debugger Res: i _start = B;
FBH .6 a;
KBH .6 13
1 EATK-7aR e - rL.pr FAL.2 = B;
. MHAL.2 = B;
2 ETK-7EK0_KF2 EGITHTEKOSAMPLE_KEZimain.Im ROL.2 = 1:
S H
34
S a5 while< g_start == 8 >{
36 >
37
il 38 P5.7 =
ol 39 MK1iL.5
ind 406 MKBL.2
il 41 MKBH .6
42
43 while{ g_start == 1 »{
il 44 if ¢ tP12.8 X [l
45 g_start = 2;
46 >
47 b
48
i 49 while ¢ g_start == 2 > {
ind 50 if ¢ g_led s >= 48 >{
ad 51 g_start = B8; =
be 52 H 2l
ind 53 =l
[P ) N -
[« i
main.c#35 ain [ooz40 [ BREAK [Manual Break v

The Exit confirmation dialog box is

displayed

ID78K0-TK x|

This will end waour Debugger session,
Do wou want to save the settings in the project File 7

Mo | Cance| |

ID78KO0-TK ends after preserving a present environment if is pushed.
ID78K0-TK ends without preserving a present environment if are pushed.



Closing PM plus

In the PM plus menu, select [Eile]—[Exit PM plus].

PM plus - SAMPLE_KF2.prw [OutPut]

= [=k]

Fle Edit Find Layer View FProject Buid Tool Window Help

Mew N f = = |
oo o [ B W = 5=
Insertfile... D ebuig Build ‘
Close
o]

Mew Workspace... e N _________________________|
Open Workspace, - Target chip : uPFD7EF0S547_S0¥

- Device file : VZ.10 +
Save Workspace .
Close Warkspare - Compilation complete, 0 error(s) and 0 warning(s) found.¥
Save Chri+s - C:VNECTOOLS3Z2\bin'\oc76k0.exe -finterrupt.pocd
Save As... - ¥

Change Source File Mare, .
Save All Saurce Files

PrinE Prewiew
Print... Chrl+p

Recent File:

- 7GE/0 Series C Cowpiler W3.60 [ 1 Mar 2004] ¥
o Copyright (C) NEC Electronics Corporation 1891,2004+

- Target chip : uPFD7EF0S547_S0¥
- Device file : V2.10 +
- ¥
- Compilation complete, 0 error(s) and 0 warning(s) found.¥
- C:VNECTOOLS32\bin' Lk78K0.exe -fwain.plké
¥

- 76E/0 Series Linker W3.70 [16 Jan 2004] +
o Copyright (C) NEC Electronics Corporation 19%0,2004+

Target chip : uPD7EF0S547_S0+
Device file : VZ.10¥

-

- Link complete, 0 error(s) and 0 warning(s) found.+
- CiVNECTOOLS3Z\bin'oc76ED.exe -fmwain.poct

-

- 76E/0 Series Chject Converter W3.70 [13 Jan 2004] ¥
o Copyright (C) NEC Electronics Corporation 19%0,2004+

- Target chip : uPD7SF0547_S0+
- Device file : VZ.10¥

-

- Chject Conversion Complete, 0 error(s) and 0 warningis) found.+t
-

- Build Total errori(s) : 0 Total warningi(s) : 0 +

-

- Download E:'\TK-78KD_KFZ-EG\ TE7SKO\SAMPLE_KF2imain.lmf to the debugger.[EOF]

KN

Exit PM plus and prompt ko save the files

PM plus ends.

T hrkafe 4




Chapter3 Other

This chapter describes how to create a new PM plus workspace (project) required for debugging using the

integrated debugger (ID78K0-TK), registering additional source file, and how to use the PG-FPL3.

Creating a new PM plus workspace (project)

Registering additional source file

How to use PG-FPL3
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Creating a new PM plus workspace (project)

Create a new workspace and project.
With PM plus, a project that includes the basic items required for build can easily be created by inputting each
of various items step by step.

In the PM plus menu, select [File]—[New Workspace...].

5.PM plus - SAMPLE_KF2.prw [OutPut] 1o x|
File Edit Find Layer View Project Build Tool Window Help
Mew Chrk+h
+ =
So [ 8] EIEERRIE N
Insertfile... Debug Euild jl LR & ;’.‘.l];ﬁ* m ‘

EETT =lolx|

-

Save Workspace
Close Workspace

SEVE. Chrl+S
Save As...

Change Source Fils Name...
Save Alllsource Files

Print Preview
Print... CrkFP

Recent File:

1 SAMPLE_KF2

The dialog box for creating

Exit PM plus

New workspace is displayed

4] 4 oz
Create a new workspace I_ ’_ ﬁ w10 W A

<Description of items>

New WorkSpace - Step 1,/8 [Workspace Information] x|

*Workspace File Name

Workspace File Name:

-> Specify the name of the workspace file that ] 31, Workspace Infomation
manages the project files. 2 Gelect Feal Time 51
-prw isg automaﬂicélly suffixed as the file " Folder [ Seehete= s s

I Browse. 4. F\.eglsl.el M.ude[i.#]
type' Project Graup Name 5, Lirk Directive Fil(H]
A project file (.prj) of the same name is | & Setup Source Fies
simultaneously created. s Mo ol 7. Gelect Debugger
[78K./0 Series x| [uro7eroson x| | 8 Cenfimation
Folder: Device Install [#)850 Series Only (25)
-> Specify the folder for saving the workspace
file by writing its absolute path.
This item can be selected from a reference This will 52k L the basic information about the wotkspace and the projsct
dialog box by pressing the
button . * Required field
Project Group Name: coeck | Hewo | [ Geneel | | e

-> 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.

The concrete information set here is

Device Name:

; . described on the following pages
-> Specify the name of the device to be used. ellzey




@t the workspace information

setting as follows.

Workspace file name
— test

Folder
C:¥TK78K0¥test

Project Group Name
— Don't input this item.

Series Name
— 78K/0 Series

Device Name

( uPD78F0547_80

~

J

A\

X

[2011: CATE73K D est

Thiz folder cannot be found. Do you wish to create it?

Push the button.

New WorkSpace - Step 1/8 [Workspace Information]

*Workspace File Mame :

Itesl

™ Create Blank ‘Workspace

* Falder :

x|

»31. Workspace Information

3. Startup File[#]

JCATEZBKDMest

Browse... I

Project Group Mame :

Series Name : Device Name :

|78K./0 Series x| |uPD7EFO547_80

Device Install |

I~

4. Register Made(#]

5, Link Directive File[#]
E. Setup Source Files
7. Select Debugger

8 Confirmation

[#) ¥8E0 Seriez Only [2-5)

2 Select Beal-Time D5[H#]

This will set up the basic information about the wark space and the praject.

= Riequired field

Cancel Help

Push the button.

MNew WorkSpace - Step 6/8 [Setup Source Files]

Please setup Source Files.

Source File Mame :

Eemowe

Femoyve &

Down

I

X

1. Workszpace Information

2, Select Beal-Time DE[H]

3, Startup File[#]

4. Begister tode(#]

5. Link Directive File#]
»»B. Setup Source Files

7. Select Debugger

8. Confirmation

[#)850 Series Only [2-5]

‘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

Settings] later.

Cancel Help

Push the button.




New WorkSpace - Step 7/8 [Select Debugger] ﬂ

Fleaze select the Debugger.

1. Warkspace Infarmation
2. Select Feal-Time DS[H]
3, Startup File[#]

4. Heaister Mode(#]
g

B

* Diebugger.

Please select 78K0 Integrated
Debugger (ID78K0-TK for TK-78K0)

File name :
L Link Directive File#]

. Setup Source Filez

CAMECTOOLS32ABINYDEDIZMT K2 EXE

k3

v

7. Select Debugger

Option : 8. Confirmation

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

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

* Required field

<ﬁack( i Mest > i ) Cancel Help

N il

Push the button.

New WorkSpace - Step 8/8 [Confirmation] zl
Create the workspace and the project as follows.
1. Workspace Information
[HeLssEEs SFt";w“vame : Al 2 selent ReaiTime 05
Folder: 3, Startup Filef#]
CATKFEK D st .
Project Group Mame : A fiegistentdade(i]
. test 5, Link Directive Filel#]
Series Mame : .
TEK.A Senies B. Setup Source Files
Device Mame :
WPDTEFT547_80 7. Select Debugger
Debugger : »»8. Confirmation 7 7 ]
78K Inteqrated Debugaer (ID7SKO-TK. for TK-78K0] Check the project information
CAMECTOOLS32VBINYDKOI2MTKZ EXE [#]W850 Series Only [2-5)
Source Files : settlng contents.
Kl
< Back Cancel Help

Push the button.



Eﬁ;’ PM plus - test.prw [OutPut] =10/ x|

File Edit Find Layer Wew Project Build Tool ‘Window Help

|2 DSHSR| =8| %] Sl e»+-w@l¢
fet-ven ~oebuo i SR

o T Il
Fies | e Freen
Z-I7) test - 1 Project(s]

Y & test
(2] Source Files

(23 Project Related Files

Project “test” was registered.

-

Kl 3
Make file created successfully, l_ l_ IL_ IX_ IY_ v

This completes workspace and project creation.

Additional source files can be registered at any time thereafter.

I::> For details, refer to ”Registering additional source file”

Next, on chip debug function can be used.

[Tool] — [Linker Options...]is selected.

f!';:,'_PM plus - test.prw [OutPut] =] 1]
File Edit Find Layer Wew Project Buld | Tool Window Help

% Structured A: bler Options... h

J%'D#H|§@l|%l Asrucure ss.emerplons v|“+_|%|;:- ?‘
[ fios-em ][5 M . . = % | # M |

= ProjectWindow 10| % List Converter Options. .. =101 x|

Files | e I Compiler Options. .. =

E|--. test : 1 Project(s) Debugger Settings...
-6 test Reqister Ex-toal. .,
Start up Ex-tool [3
(2] Pioject Related Files File Compare...
i Other Files Device File Installer

PM plus Settings. ..
Font...
Customize...

Record the Key Operations
Play Back

Save the Key Operations, .,
Load the Macro File...

Play Back the Macro File. ..

Reqister the Macro Files. ..
Play Back the Register Macra L5

I;U 3

Setup Linker Options, l_ l_ IL_ IX_ l\"_ A




/Checks are put in "On-Chip Debug" \

and "SIZE". Then input a default value

of “256” into the “SIZE”.

A check is put in "Security ID".

The actualities of
"FFFFFFFFFFFFFFFFFFFE" are

taken if there is no problem in the

Qalue of ID in security.

J

Linker Options

Output? |Dutput2| Librar_l,ll Dthersl

— Load Module File[-o]

Output File Mame:
I j Browese... |

[V Output Syrbal Infarmation-g]

1 Create Eror List File[-2]

Hutput File Hame:

| j Browse,.. |

—¥ OnChip Debugl-go]

v SIZE: 256 bytes

\\
; )
ID: [FFFFFFFFFFFFFFFFFFFF /

ine Optiors: /

-00256 -giIDFFFFFFFFFFFFFFFFFFFFh |

I-]

P
( QK I) Cancel | Apply | Help |
~

Push the @ button.

Next, please add the following “word.asm” file and set the method of attesting security ID as the setting of the

option byte. Please refer to the user's manual of the device for details of the option byte.

Refer to "a notice point in use" of ID78K0-QB for the details of the security ID.

“word.asm” please the file must be included in the sample program, and copy this file and use it.

Please refer to “Registering additional source file of next page for the method of adding the file.

/" orason

DB 0,0,0,0 ;

ORG 84H
DB 3

end

.

; setting of option byte

; The authentication of the security ID is indispensable.

~




Registering additional source file

The method for registering additional source files to a project is described below.

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

f,r::' PM plus - test.prw [ProjectWindow]

(ol x|
File Edit Find Layer Yiew Project Build Tool Window Help
| DSH|&R| & B e R EEED
J Itest-test leebugBuild j| e .-.1. }?.’ w*- _}_{_| Iﬁg I |
e
Files |Mem0| [EQF]
E|--- test - 1 Project(s]
=@ test
[BES] - oLice e
A3 Include —— >
-2 Project Rel  Compiler Options. ..
L[] OtherFiles Assembler Options. ..
Add the source file ko the project l_l_ ’L_IX_IV_ v
Look irn: |@ test j = £ EF-

' ci
M

Select source files “b.c” and “c.c”

File name: I"b_c:" Yot Open I

and then press the [Open| button. |
p Filez of type: ISoulce Files[* 5% asm;*.c) j Cancel

Help |

Add Files from Folder. .. |

4

Multiple source files can be selected by clicking the desired source files where pressing key.




Source file “b.c” and “c.c”

are additionally registered
to the project.

o ——=
5 PM plus - test.prw [ProjectWindow]

Fle Edit Find Layer View Project Buld Tool Window Help

=18l

|- D H|&E| 4B 5

J Itesl - test

jl Debug Buid

EEET RN -]

di«» =+ -=@E[? |

Files | Mema |

585 tost - 1 Project(s)
=& test

cc
..... 22 Include Files
[-[ Project Rlelated Files
..... [ Dther Files

For Help, press F1

e oers—

[EGF]

I I N A



How to use PG-FPL3

It explains the method of deleting the flash memory with built-in 78K0/KF2 by using PG-FPL3.

When security ID etc. are forgotten and ID78K0-TK cannot be connected, PG-FPL3 is used.

PG-FPL3 cannot be installed from an integrated installer. Please execute and install
¥FPL3¥FPL3_V110¥Setup.exe

from the Explorer etc. Please refer to "PG-FPL3 user's manual” for details of the installation method.

However, it is not necessary to install hardware (driver). As for TK-78K0, the hardware of PG-FPL3 is built in.

The switch of TK-78KO0 is set as follows, and it connects it with the PC.

SW1

Bit 1 ON

Bit 2 ON

Bit 3 OFF

Bit 4 OFF

Bit 5 OFF
sw2 side

Please select — [Programs] — [NEC Tools32] — [PG-FPL3] of the Windows start menu.

The initial screen of PG-FPL3

Brea i
File Device Yiew Help
I !
d D\
in ;I Device -
Mame :
Firm Wergion :
ExtCode :
Wendor :
Parameter file—
Mame :
Format :
Wergion :

Ready

Processor Ver. :

Load file

MName :
Date :
Chksum :
firea :

Part :
Speed :
Range :
Freq. :

Connection to device 4

= Multiply :
L2 I

[ o[

Push the 'Setup] button.



x

Standard | Advance I

Farameter file |?3FU54?D-D”'“

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

Part ICDM3 vl Frequency IZD.DD MHz
Speed I 115200 = l tultiply rate |1 .on

— Operation Mode

% Chip Start IUUU vl
" Block End|12? 'l

) fyea I~ | Shov Sddres

[T Target Feset Message

oK. | Cancel

Push the TPRM File Read] button.

open x|
Laok jn: |aPHM?8F054?_v104 x| = &5 EF-

] 7EF0S00. prm 78FOS12.prm 78F0S21.prm FEFOS27.F
[ 7aF0S01 . prm FBFOS13.prm 7BFOS2Z.prm FEFO527D
] 78F0502. prm 7EFOS130.prm 7EFOS23.prm 7EFOS3L.
[ 7aF0S03. prm 78F0S14.prm 78FOS24.prm 78F0S32.
] 78F05030. prm 78FO515. prm 7EFOS25. prm 7EFO533.F
[ 7aF0S11.prm 78F0S15D.prm 78FOS26.prm 78F0S34.0

1] | i

File name: I Open I

Files of type:  [PRM Files(*.PRM) =l Cancel |
p

/PRM/PRM78F0547_V105/78F0547D.prm of attachment CD is selected.

x|

Standard | Advance I

Parameter file |?8F054?D.prm FRM File Read
—~Haost connection————————— — Supply oscillatar

Fer [roma ~D Frequency |2D_DD MHz
Speed 115200 - Multiply rate  |1.00

— Operation Maode

{* Chip Start IDDD vl
" BElock End|12? 'I

) frea I~ Show & ddies

m Cancel |

O ee——

[ Target Reset Message

"Port" selects the COM port number where TK-78KO0 is allocated.
$Only the COM port number that the personal computer has is displayed in this pull-
down menu.

Push the “OK”.



File Device Wiew Help

=10l x|

Y

PG

> FlashOpernine..

Flazh Open OFK
GHGOMMAND: Device Setup
FEM File Read OK.

Kl

Ready

Device -
Matme :

Firm Wersion :
ExtCode :
Wendor :

Parameter file -
Name : JBF0B47D
Format : 0414
Wergion : W1.01

Processor Wer. : 0200

Load file -

Marme :
Date :
Chlesum :
fires

Connection to device -
Port COM?
Speed :

Range :  Chip
Freq. : 1
Multiply : 1.00

o

[ hom |

"Erase" The deletion of the flash memory begins when the button is pushed.

=100 =
Fie Device Wisw Help
&7 &
Device -

HGOMMAMND: Eraze
king...

Flash Erasirg..

chip erage finich.

Kl

Ready

Matme : C78F0547

Firm “ergion: 1.00

ExtCode : TFO047CHh
Wendor : 10h
—— Parameter fil=
MName : JBFO0S47D
Format : 0414
Wergion : W1.01
Processor Wer. : 0200
Load file -
Marme :
Date :
Chlesum :
fires
Connection to device -
Port COM?
Speed : 115200
Range :  Chip
Freq. : 2000
Multiply : 1.00

o

[ hom |

If "chip erase finish" is displayed, the deletion of the flash memory is completed.

Please end PG-FPL3.

It returns based on the set switch and completion.

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

SW2 side




