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This material has aimed the understanding of the customer of a basic operation method of
the development tool for 78K0 series appended to TK-78K0/FF2+CL evaluation kit.
Readers will be able to further their understanding by actually using the development tool

while reading this document.
This PDF file should be read with Adobe™ Acrobat™ Reader5.0 or later.
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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.
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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/FF2+CL 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 DF780893 V1.00

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/FF2+CL(uPD78F0893)

@ |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/FF2 by connecting TK-78K0/FF2+CL
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/FF2+CL User's Manual software version

(¥DOC¥TK-78KOFF2+CL_SW_E.pdf). Also refer to the TK-78K0/FF2+CL 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/FF2+CL 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-78KO0/FF2+CL

Sample Programs] link.

Fieadme First

Inztall...

The WWW
browser start up.

Sample Program

———

Link to MELC Electronics Microcomputer

Exit

2} somple Programs - Microsedt Intermet Explorer

8 (=]
| Be Edt Yow Fgeortes Lok Help e
[Qex - @ - =] [ 0] Powa ermenn @] 2- 123 B
|Bmss | EpocisampE £ T B ||uks =
Click the [TK-78KO/FF2+CL Sample y

Sample Programs
programs] link youcan also download

the [Tutorial Guide]

Welcome to TE-TEKWFF24+CL werld

The purpose of sample programs is to expesience TE- T8EDFFI+CL

Semnple prograsms consist of the following iterms
Copy therm to the PC which TE-78K0 has mstalled

TEVERD
o SAMFLE_FF2CL : Sample program descrbed i the TE-TEKOFF2HCL2 evahation kit totonal gude
\r to the hatarial gmaide

» TE.-TEEOFFI+
TE.-TEE0EF2+

f My Camputar

When[TK-78K0/FF2+CL Sample Programs] is clicked, the following download confimation window appears.
x|

Some filez can harm your computer. I the file information below
looks suspicious, or you do not fully trust the source, do not open ar
save this file.

File name:  TK78K0.exe
File type:  Application
Fram: E:ASAMPLE

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

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

Open

Cancel | HMore Infa

¥ Always 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_FF2CL
’— SAMPLE_FF2CL.prw Sample workspace file
main.c Source file
\-




Chapter2 Practicals

This chapter lets the reader experience the operation of the completed 78KO0/FF2+CL 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 SW3. if SW2 on CPU board of TK-78K0/FF2+CL is pushed as a program for 78KO0/FF2,
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

¥

Preparation of Verification operating

¥

~

Verifying operating

~

Starting integrated debuqgger (ID78K0-TK)

¥

Executing program

&

Stopping program

&

\C

Exiting integrated debugager (ID78K0-TK)

)/

&

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

f['ﬂPM plus - No Workspace [OutPut] =1af x|
File Edit Find Layer ¥ew Project Build Tool ‘Window Help
|2-DSH| SR 5 @ G j|«»+-||§|§@\
|| | 7|k A b K|H
o T =T

Files |Mem0| - J[ECF] ﬂ‘

. Mo orkspace
kil o

For Help, press F1 l_,_ F,ﬁ,ﬁ S




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/FF2 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

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

“SAMPLE_FF2CL.prw”

EE:PM plus - No Workspace [DutPut] _I- _ID ll
File Edit Find Layer Miew Project Buld Tool Window Help
Hew Chrl+M Tl &« » + — = ‘
Open... Chrl 2 E| E&I J| ”E’: ?
Insett filz. .. j| O . 4 | il ‘
Close
mouet =101
- [ECF] zl
Save Chrl+5
Save As,..
Change Source Ele Name. ..
Save Al Source Files
Prink Prewiew
Brint... Chrl+P
Recent File
Recent Workspace
Exit PM plus
i) ol
Open an existing workspace l_ F Al il 2
Open the folder in which the
sample program is located.

Look i | £ S4MPLE_FF2CL

x| & ® cF E-

File name:  [SAMPLE_FF2CL prws

Filez of type: IW’orkspace File(".prw]

j Cancel |

Help |/

2

=D

Click “SAMPLE_FF2CL.prw"and then press the button.




The “SAMPLE_FF2CL.prw” workspace

file is read.

Workspace file name :SAMPLE_FF2+CL.prw

/

5 PM plus - SAMPLE_FF2CL.prw [ProjectWindow] =10 %]
File Edit Find Layer WView Project Build Tool ‘window Help
|a-DSE|S & 4 B @ | BWecoon e+ - [EE| 2
] [SAMPLE_FF2CL - SAMPLE_FF2CL +][Debug Buid MIEEE X X951
=101 > | X =101.x|
Files | Memo | - [ECF] =
=I5 SAMPLE FF2CL : 1 Project{s] < :
<d__ =& SAMPLE_FF2CL PI’OJECt group
u Source Files
[:I Include Files
D Froject Related Files N
(2 Other Files S~ .
Project
[ «]] v
[ G Fe g

Only one “SAMPLE_FF2" project is included in the “SAMPLE_FF2. prw” workspace file.

The operations described below are done in relation to this “SAMPLE_FF2” project.



Creating execution format

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

Enter press PM plus’s Build button

, or select [Build(B)]—[Build(B)] from the menu.

M plus - SAMPLE_FF2CL.prw [ProjectWindow] - Dlil
Edit Find Layer View Project Build Tool ‘Window Help
|2-D2E(E8E] 4 = @ HFETwr i« >+ -=RE 2|
| [SAMPLE_FFacL - SAMPLE_FrarL =]|Debug Buld = (-.1 )—* 40| |
01 R
Files |Mem| - [EOF]

E-' SAMPLE_FF2CL : 1 Project(s)
=@ SAMPLE_FF2CL

121 Source Files

2 Inchude Files

(23 Project Related Files

-1 Dther Files

_d

/

Build processing is

executed

™M plus - SAMPLE_FF2CL.prw [OutPut]
File Edit Find Layer WYiew Project Build Tool wWindow Help

|2-D&H|&@] 4 & 8| Hvecoon j\¢¢+-\lﬁlﬁ‘?|
H [saMPLE_FF2CL - SaMPLE_FF2CL =] [Debug Buid R - Y - | |

0 R

s |Memn| - PassZ Starcé

-+

E|--' SAMPLE_FF2CL : 1 Project(s] -  Target chip : uPD7SF0S893+4
=@ SAMPLE_FF2CL - Device file : V1.004

(2 Source Files _—

(3 Include Files . - issembly complete, 0 error(s) and 0 warning(s)
(3 Project Relared Files - C:\NECTools32YBINY 1k78K0.exe —finitial.plké

(20 Other Fles x|

[ 1 Jun ZOO8]+%
l) 13500 Build completed normally. pnics Corporation 1990, 2006+

- CIANECTools3ZWwEBEINYocoT78KEO0.exe -finitial.poct

-+

- 78K/0 Series Chject Converter W3.80 [12 May 2005] 4

— Copyright () NEC Electronics Corporation 1990,Z005+
-+

- Target chip : uPD7BFO8934

- Device file : V1.00%

- Link complete, 0 error (=) and 0 warning(s) found.¥

-+

- Chject Conversion Complete, 0 error(s) and 0 warn
-+

- Build Total error(s) : 0O Total warning(s) : 0 [EOQF] =
L1 Bl

B

fou

[ I B R N A

Build processing has been normally completed.






Preparation of Verification operating

Please confirm the switch on the TK-78K0/FF2CL board is set as follows.

JP1 1-2 short (USB side)
SW4 OCD side

Bitl ON

Bit2 ON

Bit3 ON

Bit4 ON
SW1 [Bit5 |ON

Bit6 OFF

Bit7 OFF

Bit8 OFF

Connect "USB1" connecter of TK-78K0/FF2+CL board to PC with a USB cable.

Next, Setup COM port number by [Portconfig for ID78K0-TK] that is made by connecting to TK-78K0/FF2+CL

board.

The COM port number can be confirmed by Start -> Settings -> Control Panel -> System -> Hardware ->

Device Manager -> Ports

Click [Program]->[NEC Tools32]->[Portconfig for ID78K0 TK], and open [Portconfig for ID78K0-TK].
Choice the COM port number from[Port]

Portconfig for ID78 -0 x|

Port;  COME —l|>

Cancel




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/FF2+CL’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)”

!-E.E?PM plus - SAMPLE_FF2CL.prw [OutPut] =10 il
File Edit Find Layer View Project Buld Tool ‘Window Help
2-0D& M| &R+ 5 8| w0 j\¢#+—,|n%@|‘§“

JISAMPLE_FFZEL-SAMPLE_FFZEL ~|[Debug Buid HIEEEERAE (] .

R
Files |Mem| - l:assz Start ﬁ.

-kl SAMPLE_FF2CL : 1 Project(s] Target chip : uPD?8F0893
=@ SAMPLE_FF2CL Device file : ¥V1.00%
-3 Source Files

+
=3 |""3‘_“d5 Files Assenbly complete, 0 erroris) and 0 warningis) fou
-] Project Relsted Fies C:\NECTools32% BINY L7GKD, exe —finitial.plikt
[0 Other Files '

75K/0 Series Linker W3.80 [ 1 Jun 2006]+
Copyright (C) NEC Electronics Corporation 1950,20064

Target chip : uPDTEFOS034
Deviee file : ¥1.004

Link complete, 0 erroris) and 0 warning(s) found.+
C:YHECTools32YBINYoc78K0.exe -finitial.poct

78K/0 Series Object Converter W3.80 [19 NMay 2005]+
Copyright [C) NEC Electronics Corporation 1990, 20054

Target chip : uPD7SFOS93+
Device file : ¥1.004%

Object Converszion Complete, 0 erroris) and 0 warn
+
Build Total erroris) : 0O Total warn
L]
( ID78KO0-TK starts.




The following "Configuration" screen is displayed when OK is pushed and input ID code
“FFFFFFFFFFFFFFFFFFFF” .

x|
B —_
Name: wPD [FEF0550 <] C_x D
Cancel

r Internal ROM /R Festore |
Internal ROM: |128 vI FBuytes

y Praject... |

[# lse Banlk  Size: ISE" 'I KEytes Ebout... |

Internal high-speed Fdh: |1D24" 'I Eytes

Internal Extend Fa: |E144x 'I Byles<

 Main Clock
¢ Clock Board € Esternal € Spstem 4.00 = | hiHz

= Sub Clock:
) Clock Boardl €0 Externall € Spstem I "I KHz

— Peripheral Break tonitor Clock, Target Power Offy — Fail-safe Break ——

{~ Break {* Suystem " Permit
et |
¥ Non Break " User & Mot Permit
— Mazk

[T walT [ TARGETRESET [ INTERMALRESET [ KAl

— Memony Mapping
Memary Attribube: Mapping Address: Add

Tarqet ﬂ I - Delete |

\ 4

The following "Load Module File download" screen is displayed. And click “OK”
IDTSKO-TK x|

? ) wF700: Do wou wank to download Load Module File?

The compiled program is downloaded
to the flash memory with built-in CPU.



£ ID78KO-TK il

File Edit View Option Run Event Browse Jump Window Help

o[ o [ = (o] o | I | Q] ||| ] ¢ [ (]
=lofx

Download

E\TK-78K0_KF2-EG TK7BKINSAMPLE_KF2ym
ainImf
ohject loading...

i—"’*'“ [--- eSS |rEAK A

When download ends normally, the

program source is displayed.

{4 ID78KO0-TK : SAMPLE_FF2CL.prj o [=] 3}
File Edt Wiew Option Run Ewent Browse Jump Window Help

W= 2 | BB | B alalslR =[aE =

N = soves o X
I __________________________
A initial Imf Sealch..l < 2 Walchl Quick. | Helreshl Close |
(D initial & = 19 =
{1 interrupt.c be > h_initialdds
L main.c pe %é IO3
8 word.oom 23 while €1>¢
24
e 25 g_start = B;
ol 26 IFiL.4 = B;
iad 27 MKiL.4 = 13
28
iad 29 IFAL.2 = B;
30| MKAL.2 = B;
il 31 PRAL.2 = 1;
32
i 33 vhile< g_start == >
34 > |
35
ol 36 P6.7 = 13
iad 37 MKiH.1 = 13
iad 38 MKAL.2 = 13
ind 39 MKiL.4 = B85
48|
iad 41 vhile{ g_start == 1 >{
iad 42 if  tP12.8 X<
o 43| o g_start = 2;

|main.c#20 main |gozio [ |BREAK v




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.

SW1

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

Sw4 side

2. Is the resonator mounted on Y1 on the board in the socket?
Is JP1 made 1-2 short and does power indication light LED9 light?
4 . |s the COM port number set by the COM port and "Portconfig for ID78K0-TK" allocated in TK-78K0
corresponding?
. I p [

w

JP1
LED9
BHow
"GTRuE To LIN Bus
USB1
SW1
SwW4

s =

g
R
B a
8

AL HY-5V0  MADE IN JAPAN

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.

Configuration

— Chip
Cancel

Mame: uPD I?BFEIBEB 'I
—Intemal ROkM./Rak Festore |
Internal ROkR: I 128 l

95

Hm

| KBytez ;
Project... |
[¥| Uze Bark  Size: I 'l f.Bytes Abaut...
w

Intemnal high-zpeed RaM: Imz“” l Butes é
ID Code
Intemal E xtend Rk IE;'I 44 "l Byte( = # /

— M ain Clack
& Clock Board ¢ External € System 4.00 | MHz

V4

= Sub Clack
" Clock Board 7 External €070 System I "I fHz

— Peripheral Breal: b onitar Clock T arget Power Offy — Fail-zafe Break——
i~ Break % Spstem " Pemit

[retail. . |
% Mon Break = User % ot Parmit

— M ask
[T walT I TARGET RESET [ INTERM&L RESET I kil

— Memon Mapping
Memony Attribube: Mapping Address: Add

Target j I - Delete |

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)

ID78KO0-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

% IDTBKO-TK : SAMPLE_KF2.pr
File Edit Yew Option Run Ewept Browse Jump ‘window Help

o[ [ | = 1|t = | 2{EE{] ] e 4

main,c#22 main 00194 EREAK \ \ AUTO ;

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 | ¥ | , or select [Run(R)]—[Restart(R)]

The LED count up program is executed.

ID7BKO-TK : SAMPLE_FF2CL.prj i m| il
Flle il View Option Run Event Browse Jump ‘Window Help
(e[ D[ =[] 2] ElE5|m| B Q| 2/l 5 e |v]|o]
ﬁ [ Source (main.c) 10| x|
Search I J 3> “watch | Quick.. | Refresh | Close I
— 5 =
P h_initial(>;
e EI(>;
while <1>{
be
e ]
e 1
e IFAL.2 = B;
e MKAL.2 = 8;
e PREL.2 = 1;
e ghile( g_start == >
P 36 P6.7 =
Pe 37 MKiH.1
P 38 MKBAL.2
P 39 MKiL.4
46
e 41 while¢ g_start == 1 >{
P 42 if C 'P12.8 X
ol 43 g_start = 23
44 >
45 >
46 ||
pe 47| while ¢ g_start == 2 ) {
P 48 if ( g_led_s >= 48 >{
Pe 49 H
[ 58 H
[ 51 -
Pe 52 3‘
53 =
LIl 1L 54 ¥ 3
41| »
main, c#20 main |ooz10 [ [BREAK v

Execute the program

ID7BKD-TK : SAMPLE_FF2CL.prj _ ol x|
File Edit Yiew ©Option Run Event Browse Jump ‘Window Help

N e S S = T i e e PR 3 e = T S e R e T

=101 ] =IE]
Search. I J b2 ‘watch | Quick.. | HefrEshl Close I

h_initial(ds;
EIC>;

I
(2] initial.c
D internupt.c
] main.c

(23 word.asm while <1>¢

IFAL.2
MKAL.2
PROL.2

while¢ g_start == 8 >{
b

ERER]
L
=~

39 MHiL.4 =

41 while¢ g_start == 1 »{

if ¢ tP12.8

43 g_start = 2;
44| H

LR
iy
3]

47 while ¢ g_start ==
if ¢

EEREEREE]
n
=
e
=
7]

The status bar changes to red during program execution.



Next, when you pushed SW3 on the CPU board of TK-78K0/FF2+CL, 7seg LED starting count up.

When you pushed SW2, the count up interval becomes longer and confirm the stop.

U2(7segLED)

SwW3

Sw2

b

-
L
.

0| ¢ ¢ TK=T8KO/FEZ+CL sui &
2 mrlﬂm ITEEY SEIS0zEK
o, )

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 n | , or in the menu, select [Run]—[Stop].

IDTBKO-TK : SAMPLE_FF2CL.prj =10 5‘
Edit Wiew Option Run Event Browse Jump Window Help
(el b (=il | Bl |m| Bi%I R Ql ol S5 6 ¢ T[]
- Dlﬂ E Source {main.c) _I_I- {m| ll
Search I << £ ‘watch | Guick. | F!efrashl Close I
B
12 intemupt.c be (> h_initial();
main.c P EI<>;
3 word asm while €13
[* g_start
P IF1L.4
ol MKiL.4
P IFAL.2
Pe MKBL.2
[ PRAL.2
ol while( == @ >
Pe 36 P6.7 =
[ 37 MKiH .1
P 38 MKBL.2
ol 39 MKiL.4
48
o 41 while g_start == 1 >{
Pe 42 if  tP12.8 »{
pe 43 g_start = 2;
2 o
6 [ |
o 47| while ¢ g_start == 2 > {
Pe 48 if ( g led s >= 48 >
pe 49 g_start = B;
e 5@ g_led_ s = 8;
Pe 51 .7 =8 =l
e 52 MKiH.1 = 8; -
53 : 2
LIl Il 54 h bt
4] | ,
Z|

Stop the program

ID7BKO-TK : SAMPLE_FF2CL.prj
File Edit Yiew ©Option Run Event Browse Jump ‘Window Help
i ee =[] o | 2|0 ] B[] Q| 2[-6]%] EH ¢ [W]]| 5]
I=ET
SEarch...I <<J b ‘watch | Quick.. | HefrEshl Close I
intermpt.c e h_initial<>; _I
] main.c i o H
(3 word asm while €13¢

e

=3

e

Pe IFAL.2

[ MKBAL.2

P PROL.2

pe ghile( g_start == 8 >{

e 36 P6.7 =

e 37 MKiH.1

P 38 MKBL.2

[ 39 MKiL.4
40

o 41 while¢ g_start == 1 »{

[ 42 if ¢ tP12.8

e 43 g_start = 2;
B .
6 [ |

o 47 while ¢ g_start == 2 > {

[ 48 if ¢ g_led_s >= 48 >{

e 49 H

e -

o 52 3‘
53 2

LILIL_54 b3 ';1

] 4
C Imain, c#33 main |oo4s7 [ [BREAK [Manual Break v

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 [ID78K0-TK : SAMPLE_FF2CL.prj - 1ol x|
File Edit ‘iew Option Run Ewvent EBrowse Jump Window Help
geen wro k| BlEm| BI%E Qlalne 2|5 50w
Download. ., arch I <<J 33 I Wiatch I Guick. I F\Efreshl Close |
Upload. .. [ =]
28 h_initial();
Project 3 21 EIC);
. 22
Environment 3 23 while (1€
24
Deb 25 g_start = B;
26 IF1L.4 = 8;
I > MLd © 1
28
P< 29 IFAL.2 = B;
od 30| MKBL.2 = @;
3 PRAL.2 = 1;
32
S 33 while{ g_start == B >{
34 b
35
= 36 P6.7 = 13
ol 37 MEiH.1 = 1;
ol 38 MKBL.2 = 15
= 39 MKiL.4 = 8;
40
41 while{ g_start == 1 >{
= 42 if ¢ t*P12.8 >{
43 g_start = 2;
: ,
6 L
[ 47| while ¢ g_start == 2 ) {
iod 43 if ¢ g_led_s >= 48 >
o 49 g_start = 83
- 50| g_led_s = B3
ol 51 P6.7 = =
P 52 MEiH.1 =@ 2
53 » =
LIl 54 3 4
4| g
|main.c#33 main 00457 [ [BREAK [Manual Break 4

The Exit confirmation dialog box is

displayed

ID7BKO0-TK x|

This will end waour Debugger session,
Do ol wank bo save the settings in the project file #

o | Cancel |

ID78K0-TK ends after preserving a present environment if is pushed.
ID78K0-TK ends without preserving a present environment if No| are pushed.



Closing PM plus

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

M plus - SAMPLE_FF2CL.p -0l x|
File Edit Find Layer View Project Buld Tool Window Help
New Chrl+N bé 2] Eilt
MAC_ADDR || &« » + = = ?
open. o | G [vac. || 15Tt
o Debu Buid Sl c A s A HE
Close
o N
New Workspace, .. £ =lolx|
Open Workspace.. - Target chip : WPD7EFUS93 4 ZI
- Device file Vi.004%
Save Workspace <) '
Close Workspace X
— Assewbly complete, 0 error(s) and 0 warningis) fou
Save ChHl+5 — C:WNECTools32YEBINY lk78ED.exe —-finitial.plky
Save As.. -+
— 78E/D Series Linker W3.80 [ 1 Jun 20061+
Chiamge Source File Mame... - Copyright (C) NEC Electronics Corporation 1990,2006+4
Save Al Source Files — ¥
. . — Target chip uPD7SFOS93 4
Pr!ntPrewew — Device file V1.004%
Prirt... Chrl+P -
Recent File — Link complete, 0 errori=s)] and 0 warning(s) found.¥
— C:WNECTools3ZYWEINYoc78KED.exe -finitial.pocé
- ¥
— T8E/0 Series Chject Converter W3.80 [19 May Z005] 4
— Copyright (C) NEC Electronics Corporation 1990,2005+4
-
— Target chip uPD7SFOS93 4
- Device file Vi.00%
- ¥
— Chiject Conversion Complete, 0 error(s) and 0 warn
- ¥
— Build Total error(s) : 0 Total warningi(s) : 0 %
- ¥
- pownload C:%\TK7SKO\SANPLE_FF2CL\initial.lmf to the debuggeT]
oL ol

PM plus ends.

Exit PM plus and prompt to save the files

N 0 S



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 Yiew Project Build Tool ‘Window Help
New CrHM
T« » + — = ‘
@ o @) £l EEE
Inserkfile.., Debug Buid jl X -;-_- :{{ %- ;;_ | w m ‘

G -loix|

Save Workspace
Close Workspace

Save. s
Save As...

Change Source File Name...
Save All Source Fles

Print Preview

Prink... CtrHP
Recent file:
1 SUE LR The dialog box for creating
Exit PM plus . )
New workspace is displayed
KN} oz
e T Gikwnkez z

<Description of items>

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

*Warkspace File Mame

Workspace File Name:

-> Specify the name of the workspace file that T 331, Wkspace Infomation
manages the prOJeCt f||eS . ™ Create Blark Workspace i i:zz;i::‘[;]me gsigl
* Eolder
.prw is automatically suffixed as the file - . e
P . . . . s B i o | 5 Link Ditectlve Fils{H)
A project file (.prj) of the same name is | & Setup Souree Fiks
simultaneously created. Sefies Hame Device Name 7. Sielent Debgges
| 780 Series =l [wp7eroson_an v | 8 Confimation
Eolder: Device Instal (#1850 Series Only [2-5]
-> Specify the folder for saving the workspace
file by writing its absolute path.
Th|S |tem can be Selected from a reference This will 2t up the basic infarmation about the workspace and the project
dialog box by pressing the [Browse...
button_ * Required field
Project group Name: < Back Hevt > | Concel | Help

-> 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. b




@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

~

New WorkSpace - Step 1/8 [Workspace Information]

“Workspace File Mame :

Itesl

[™ Create Blank Workspace

* Folder :

Pioject Group Mame :

Browse... |

Series Name : Device Name :

|73K./0 Series

Device Install |

x| |uPDraFoas: =l

x|

»»1. Wworkspace Information
2 Select BealTime E5[#]
3. Startup File[#]

4 Register Made[#]

5. Link Directive File(#]
B. Setup Source Files
7. Select Debugger

8 Confirmation

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

This will set up the basic information about the warkspace and the praject.

" Required field

Help

< Back ‘I Mest > i’ Cancel

~N. 77

Push the button.

( uPD78F0893

J

G20717: CATE B0 est

N

x|

Thig folder cannot be found. Do wou wigh to create it?

HNo

Push the button.

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

Please setup Source Files.

Source File Mame :

Eemave

Fremove Al

Do

I

X

1. Workspace Information

2, Select Beal-Time 05[]

3, Startup File[#]

4. Register tModef#]

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

7. Select Debugger

8. Confirmation

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

‘r'ou can also 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 zetup zource files using [Project]-> [Project

Settings] later.

Cancel Help

Push the button.




New WorkSpace - Step 7/8 [Select Debugger]

Flease select the Debugger.

* Debugget.

X

1. Warkspace Information

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

2. Select Beal-Time DS[H]
3, Startup File[#]

File name :

4. Register, Mode[#]

CAMECTOOLS 32ABINYDED3ZMTEZ EXE

Option :

5, Link Directive File(#]
E. Setup Source Files
»>7. Select Debugger

8. Confirmation

[H]%/850 Series Only [2-5)

* Required field

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

< Back m Iﬂexbl Cancel Help

N il

Push the button.

New WorkSpace - Step 8/8 [Confirmation] il

Create the workspace and the project as follows.

wiorkzpace File Mame :
test prw
Folder :
CATRFEK D est
Project Group Mame :
test
Series Mame :
TBEAD Senies
Device Mame :
uPD7EF0833
Debugger :
7Bk Integrated Debugger [ID7SKO-TK for TE-78K0)
C:AMECT ools325BINSDROZZMTKZ EXE
Source Files :

=

e

1. Workspace |nformation
2. Select Feal-Time DS[H]
3, Startup File[#]

4. Fegister Mode(#]

5 Link Directive File[H]

E. Setup Source Files

7. Select Debugger

»»8. Confirmation

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

Cancel Help

setting contents.

Check the project information




:,:,'ff PM plus - test.prw [OutPut] =10/ x|

File Edit Find Layer ‘iew Project Build Tool Window Help

|2 - DSH|SR| s BB R Sl e+ -lwml 2|
Jfies-ven [oebazi SR L]

o T —Ioix]
Files | bborm - I[EOF] ‘I
215 test - 1 Project(s]

/ - test
(2] Source Files
23 Include Files
(23 Project Related Files
(23 Other Files

Project “test” was registered.

-

411 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.

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

Next, on chip debug function can be used.

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

EE:PM plus - test.prw [OutPut] = Ellil
File Edit Find Layer View Project Buld | Tool Window Help
J B . 0 = n | @ &' % [ itructurednssemblerOptions... m| « > + - | .[a |.::. ? ‘
| o oM . . - % | |
= ProjectWindow _IDI_x List Converker Cptions. .. _I_I- ] 5'
Files | Memo I Compiler Options. .. =
EI--- test : 1 Project(s) Debugger Settings...
=@ test Register Ex-tool..,
Start up Ex-tool 3
[Z3 Project Related Files File Compare. ..
(2 Other Files Device File Installer

PM plus Settings. ..
Fort...
Cuskomize...

Record the Key Operations
Play Back

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

Play Back the Macro File. ..

Register the Macro Files. ..
Flay Back the Register Macra (3

I;U a7

Setup Linker Options. el I pee




Linker Dptions x|

Output |Dutput2| Libraryl Dthersl

/ \ —Load Moduls Filef-o]
Checks are put in "On-Chip Debug" e
I j Browse... |

[V Dutput Syrbal Infarmation-g]

and "SIZE". Then input a default value
of “256” into the “SIZE”.

A check is put in "Security ID" 1 Create Eror List Fiele]
’ [Hutput File Hame:

The actualities of [ o2

/\
"FFFFFFFFFFFFFFFFFFFE" are

— On-Chip Debugl-go] \
I~ SIZE:  |256 butes \

taken if there is no problem in the

Qalue of ID in security. /

£

ID: |FFFFFFFFFFFFFFFFFFFF

itz Opticns: /

-go256 -gilFFFFFFFFFFFFFFFFFFFFR ;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.

/ ORG 80H ; setting of option byte \

DB 0,0,0,0 ;

ORG 84H
DB 3 ; The authentication of the security ID is indispensable.

end

o J




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]

_iol x|
File Edit Find Layer Wiew Project Build Tool ‘Window Help
| - D@ H|SR| 5|5 Sl e s+ -[RE|2 ]
J Itest-test leebugBuild j| & .'.1. .t?. 'ﬁ' .2‘..| I?ﬁi I ‘
R o
Files |Mem0| [ECF]
test - 1 Project(s]
=& test
: D e .
2] Il e ——— >
-1 Project el Compiler Options. ..
[ OtherFiles  Assembler Options. ..
Add khe source file ko the project [ G e 2
Lok i I@ test j L ¥ B~

[sa.ci

Select source files “b.c” and “c.c”

File name: |"b.c" "o DOpen I

and then press the |[Open| button.
p Files of type: |Source Files[* £ asm;*.c] j Cancel |
Help |

Add Files from Folder. .. |

&

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




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

Fle Edt Find Layer lYiew Project Buld Tool Window Help

=18l

|- DS E] L e

J Itesl - test

jl* > + —"E@‘?|
= |[Debug Buid B -] |
Crroecwindon R oaee
Files |Memn| (208

E|--' test : 1 Project(s)

Source file “b.c” and “c.c”

are additionally registered
to the project.

co
----- (23 Include Files
-] Project Related Files
..... (21 Other Files

Far Help, press F1

I I i



How to use PG-FPL3

It explains the method of deleting the flash memory with built-in 78K0/FF2 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
Sw4 side

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

The initial screen of PG-FPL3

Brea =
File Device Yiew Help
7
7 &
in LI Device -
Mame :
Firm Werzion :
ExtCode :
Wendor
Parameter file -
Mame :
Format :

Ready

Werzioh :

Proceszor Ver,

Load file

Mame :
Date :
Chksum :
firea :

Port :
Speed :
Range :
Freq. :

Connection to device 4

o | Multiply :
L4 I

[ how |

Push the 'Setup] button.



x

Standard | Advance |

PRM File Resd

Pararmeter file |?8FD54?D-D”'“

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

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

r— Operation Mode

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

 Aea I~ ShowAddres

[T Target Feset Message

oK. | Cancel

Push the TPRM File Read] button.

open (x|

Look in: | ) PRM78F0893_103 xl e @ er B

FBFOEL.prm FBFO3E7.prm
78F0532.prm 78F0535.prm
FGFOS53.prm EI FEFO559.prm
78F0534. prm 78F0590.prm
7BF083S. prm 78F03L.prm
78F0536.prm 78F0592.prm

File name: I?SFDSSS.prm Open I
Files of type:  [PRM Files("PRM) =l Cancel |
4

/PRM/PRM78F0893_V103/78F0893.prm of attachment CD is selected.

x

Standard I Advarice I

Parameter file |?8F0893.prm FRM File Read

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

Porll [ comz +D Frequency  |20.00 MHz
Speed I 115200 vl Fultiply rate {1.00

— Operation Maode

{* Chip Start IDDU vl
" Block End|12? 'l

) frea I~ ShowAddies

( oK I >Eancel |

e —

[ Target Reset Message

"Port" selects the COM port number where TK-78K0 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|

> FlazhOpenning.... ;I Device
Flash Open OK Name :
»» ParameterFile Reading....
Success Read ParameterFile, Firrn Wersion :
»» LoadFile Reading.... ExtCode :
Success read HEX file. iendor -
>3 COMMAND: LoadFile Dpen SR ——
Cancel Load File. N i ?BFDBS?mB U
5> COMMAMND: Device Setup Far“et-, g
PRM Fils Riead OF. S v [
Proceszor Ver. 0200
Load file—
Mame  78KO_UZSTICK_MALC_!
Date: 2006/08/30 02:17.02
Chksum : 344Ch
Area:  000000h-01FFFFh
Conmection to device -
Port:  COM2
Speed 115200
Range Chip
Freq.: 20.00
tultiply : 1.00
kil _>I_I I
Ready LM

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

=10l x]

File Device Yiew Help
P e dE7EF

>>COMMAMND: Erase
Flazh Blank Checking...
T

chip erase fini.s-h.

Device

Mame : D7 R0

1.00
7F047Ch
10h

Firm ‘Yersion :
ExtCode :
Wendor :

Parameter file—
MName : 78F0293
Farmat : 0414
Wersion : W1.02

Processor Yer, 0200

Load file—
7BK0_UZSTICK_MAC !
2006408430 03:17.02
34ACH
000000h-01FFFFh

Name
Date:
Chilsum :
Area:

Connection to device

COm3
115200

Part :
Speed
Fange Chip
Freq. . 20.00
tultiply : 1.00

f o

Ready

[ e[

SW4

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
side

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




