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The information in this document is subject to change without notice. No part of this document may be
copied or reproduced in any form or by any means without the prior written consent of NEC. NEC
assumes no liability for infringement of patents or copyrights of third parties by or arising from use of a
product described herein.

NEC Corporation (NEC) established proven quality assurance procedures for all products
manufactured by or on behalf of NEC. As part of product qualification process an intensive release test
procedure has been established and executed before the products are released for mass production
and delivered to our clients. NEC Electronics Europe GmbH (NEC-EE) on behalf of NEC would like to
inform, that the standard quality assurance procedure(s) have not been fully applied to this product and
its documentation and that NEC cannot assure the full and error free function and/or the standard
quality level.
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K_Line - Play it! complies with the EMC protection requirements

CAUTION

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.
EEDT-ST-004-10
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1.

Introduction

K_Line — Play it!is a battery powered demonstration kit for the NEC’s microcontroller family. It supports
download and real time execution of small application programs up to 1 KBytes of program code for the

78K CPU module and up to 4 KBytes of program code for the V850 CPU module. The board is prepared
to be connected to user hardware parts such as digital I/O or analogue signals.

1.1 Main features of K_Line - Play it!

Easy to use device demonstration capabilities
K_Line - Play it! contains elements to easily demonstrate simple 1/0O-functions, i.e. push buttons, LED
output, AD reference voltage, I/O lines, RS232 serial interface.

Battery powered
K_Line - Play it! is battery powered for portability reasons.

Serial communication interface program
A Windows based download GUI allows to select and download application programs to K_Line - Play
it! for evaluation purposes.

Analogue to digital signal conversion is supported
Various input / output signals available, such as

° Alll/O ports prepared to be connected to user hardware
° Timer input / output signals

°  Two or three wire serial I/O

° RS232 signals including RTS / CTS

° 5 analogue input lines

° 9 1/0O ports connected to LED

° 2 push buttons prepared for external interrupt generation

Embedded Workbench for 78K0/K0OS and 78K0 System Simulator / Debugger are included. These
packages are restricted in such that maximum program code size is limited to 4 KB of program code.

Embedded Workbench for V850 and C-Spy Simulator / Debugger are included. These packages are
restricted in such that maximum program code size is limited to 4 KB of program code.

Full documentation is included for the NEC 78K0/KF1, NEC V850ES/KF1, IAR Systems Embedded
Workbenches, IAR Systems C-Spy and NEC 78K0 System Simulator.

K_Line - Play it! is not intended for code development. NEC does not allow and does not support
in any way any attempt to use K_Line - Play it! in a commercial or technical product.
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1.2 System requirements

HOST PC

Host interface

A PC supporting Windows 95, Windows 98, Windows NT, Windows 2000
or Windows XP is required for the IAR Systems Workbench- and NEC
Simulator-demo-version.

Pentium 166 MHz (at least), 64 MB of RAM, 256-color display (1024 *
768), mouse, CD-ROM drive and 40 Mbytes of free hard disk space are
required to install the tool packages.

Above listed requirements are valid if the IAR Systems Embedded
Workbench or the NEC System Simulator shall be installed. The
communication interface program does not need to be installed to the local
hard disk. It can be started from the CDROM.

Serial (RS232C) interface capable to handle communication at 9600 baud.

1.3 Package contents

Please verify that you have received all parts listed in the package contents list attached to the
K_Line - Play it! package. If any part is missing or seems to be damaged, please contact the dealer from
whom you received your K_Line - Play itl.

Note: Updates to this User Manual, additional documentation and/or utilities for K_Line - Play it!, if
available, may be downloaded from the NEC WEB page(s) at http://www.ee.nec.de/updates.
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2. K_Line - Play it! system configuration
The K_Line - Play it! system configuration is given in the diagram below:

Host connection iE
RS232C O OO

C o M0 W N W W H W W W h
o
e T O o

WEGOLOLOBOL] 1o
ol B njpoooocgoad Q
= 8
. T

\0000
O
U
U

S G O O A 7|!_‘1D
() T S | | |

Figure 1: K_Line - Play it! system configuration

2.1 K Line - Play it!

K_Line - Play it! is a demonstration kit for the NEC K_Line family devices. Two CPU modules are included
each using a KF1 device as a typical device from K_Line with 78K0 and V850ES core.

It is equipped with a serial interface and a small monitor program to accept download program files for
program execution.

The K_Line - Play it! board is connected to the host system via RS232C serial interface cable. The host
system may be used to download and start application programs on K_Line - Play it! platform.

K_Line - Play it! runs both CPU modules at 8.0000 MHz operating speed. Sub-clock is provided with
32.768 kHz.

2.2 Host computer

The RS232 host interface enables communication to the K_Line - Play it!. RS232 data transfer speed must
be set to 9600 bps.

For a detailed specification of the host interface please refer to the chapter “Connectors and Cables” of
this document.

2.3 Battery power supply
The K_Line - Play it! is equipped with three batteries of AA type.

Before using K_Line - Play it! please remove the isolation strip inserted between the battery and the
battery holder.

Please note that a battery voltage below 3V may cause malfunction of the serial interface driver.
Note: The built-in monitor program switches K_Line - Play it! to a power saving STOP mode in case

serial communication is not established within ten minutes after power on. Press the START
button to switch K_Line - Play it! back to operation mode.

10
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3. K_Line - Play it! Baseboard components

The K_Line - Play it! baseboard is equipped with push buttons, LEDs and with several connectors in order
to be connected to host computers an Flash-programmer.

cNL o

" Line Gnanununanwumunmﬁu}
p1{0Ojp20 Op3d L — -~
a CoreCinmonD o[ S|l

ve(OolpsOClpan ] =& £
R8 D ro I0ra (10 ©'> D
p7[Odlesompsioo) <7 B0

r7 CIOR6 ICIRS (1T R

NEC =
. SR cN2 2 | | | 50&' 3;
O, — 0O ( ~{onoo0oooo0ooooooo0a B
sw2| () . : i —
o0 R{]UUUUQDUDUDUUJUQUUQEEJ %Q}: Fa
Qoo I EESS-0600-008-01 %
12 OO0 D L Version: 1.00 oo [m n
E N R : g —gor
sw3| () ~ - -
(g a— —aa[ | [ ] oo

K Line - Play It!
Figure 2: K_Line - Play it! baseboard connectors, switches and LEDs

Some of the K_Line - Play it/ components are free for user application hardware and software. Please
read the user’s manual of the 78K0/KF1- and the VB50ES/KF1-device carefully to get information about
the electrical specification of the available 1/0 ports before you connect any external signal to the K_Line -
Play it! board!

3.1 Start button SW1
SWi1 is a reset button. It activates the power on reset. It is connected to the reset input of CPU module.

3.2 User button SW2

SW2 is a push button connecting V.. to external interrupt input INTP2 of the CPU module. This is port P31
of the 78K0 CPU module and port P05 of the V850ES CPU module. The port may be programmed to
generate interrupt INTP2. The necessary initialisation for this purpose is described in the user's manual of
the 78K0/KF1- and the V850ES/KF1-device. The port is connected to a 1.2K pull down resistor.

3.3 User button SW3

SW3 is a push button connecting V to external interrupt input INTP3 of the CPU module. This is port P32
of the 78K0 CPU module and port P06 of the VB50ES CPU module. The port may be programmed to
generate interrupt INTP2. The necessary initialisation for this purpose is described in the user's manual of
of the 78K0/KF1- and the V850ES/KF1-device. The port is connected to a 1.2K pull down resistor.

11
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3.4 RS232 serial interface connector CN3

RS232 interface lines are connected to UART6 of the 78K0/KF1- and UARTO of the V850ES/KF1-device
via a 9pin female Sub-D connector CN3.The control lines RTS and CTS are connected as well.

CN3 Port 78K0/KF1 Port VB50ES/KF1 RS232

1 -- -- NC

2 RXD6 RXDO RxD

3 TXD6 TXDO TxD

4 - -- NC

5 -- -- Ground

6 - -- NC

7 P17 P33 CTS

8 P16 P32 RTS

9 - -- NC

Table 1: CN3 connection to RS232 and 78K0/KF1 or V850ES/KF1 respectively

For program download serial communication speed is fixed to 9600 baud. Data format is 8 data bits, 1
stop bit, no parity.

If the serial interface is used from a downloaded application program, any other communication speed or
data format may be used according to the 78K0/KF1- and the V850ES/KF1- capabilities. Please refer to
the user’s manuals for details.

Note: P141 at 78K0/KF1 or P35 at V850ES/KF1 respectively output signal may be used to shut
down the MAX3222 serial line driver. It is recommended to shut down the MAX3222 driver if
the serial interface is not used. This will extend the battery life time.

A low signal output at P141 or P35 respectively will shut down the MAX3222. A high signal will
wake up MAX3222.

P140 at 78K0/KF1 or P34 at VB50ES/KF1 respectively output signal must be set to low signal
to enable MAX3222.

3.5 Connector CN1 and CN2
CN1 and CN2 are connectors for the CPU module.

3.6 Connector CN4

CN4 connector allows connecting the PG-FP4 flash programmer to K_Line - playing it/ in order to
program application programs into the CPU internal flash memory of the connected CPU module.
PG-FP4 is a separate product from NEC and it is not included in this package.

3.7 External Potentiometer R1

A 10K potentiometer R1 is connected between P46 of 78K0/KF1 or PCT6 of VB50ES/KF1 respectively
and ground. The potentiometer arm is connected to ANI2 analogue input.

3.8 AD converter reference voltage input

A 1.235V reference voltage is connected to ANIO input. The reference voltage must be enabled by port
P44 of 78K0/KF1 or PCT4 of VB50ES/KF1 respectively.

3.9 Supply voltage monitor

For reference purposes V. / 2 is connected to ANI3 input. The supply voltage monitor must be enabled by
port P41 of 78K0/KF1 or PCT1 of VB50ES/KF1 respectively.

12
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3.10 External LED1 - LED9

LED9 to LED1 are LED connected to P7 of the 78K0/KF1. LED9 is an LED connected to P50 of the
78K0/KF1. For VB50ES/KF1 port PDL15 to PDL8 are connected to LED8 to LED1. LED9 is an LED
connected to PDLO of V850ES/KF1.

~ Port | Segment |  Displa

y

_ Port | Se

yment | Displa

P

y

P77 “w'/‘;/ - \ P73 ‘,/’/,,«/ - N
78KO/KF1 78KO/KF1 K
LED1 —r 5 i LED5 —_Line
Di DRi 1;2 pi[ oo Jp3[ |
PDL15 B PDL11 ool —pal]
V850ES/KF1 P ™ V850ES/KF1 78 E0zo (074 O
R7 RSRE%I 2;%2:%225
P76 P72 %
78K0/KF1 78K0/KF1
LED2 Line LED6
o1 |o2jiilios[ |
PDL14 e PDL10 e
V850ES/KF1 B V850ES/KF1 e
R7 %RG%R5 ID::D| 2: %RG%RS III:I:ﬂl
P75 =3 P71 (7
78K0/KF1 ,« 78K0/KF1 K
LED3 Line LED7 Line
Diljniljnz- pi[ oo Jp3[ |
PDL13 e PDL09 e
V850ES/KF1 xs Ems R D V850ES/KF1 e E0 s s I
R7 ERS%R5E EZEEGI%liE)%l
P74 P70 e
78K0/KF1 78K0/KF1 o
LED4 Line
D1 |:|D2:103|:| LE D8 D1 ]:|D2:|03|:|
PDL12 e = | PDLO8 B
V850ES/KF1 e V850ES/KF1 xe Lz O~ 10
R7 %’RG%R5 ID::D| 2: %‘RG%RS III:I:ﬂl
P50 B
78K0/KF1
__ line
PDL00 LED9 et ]
V850ES/KF1 )
Rr8 I R9 R4
p7[__|pe[ o5 [

R7 IO R6 I R5101

Table 2: LED1 - LED9 connection

A low signal output at each port switches the corresponding LED on.

13
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4. K _Line - Play It! CPU module components

Both K_Line - Play It! CPU modules are equipped with 4 connectors in order to be connected to user
defined hardware. One module is the 78K0/KF1 CPU and the other for the V850ES/KF1 CPU

o
)|
I

CN5

Version 1.00

CN3

K Line - Play It !

EESS-0600-009-01

CN4

Figure 3: K_Line - Play It! CPU module components

4.1 External connector CN3,CN4, CN5, and CN6
CN83, CN4, CN5, and CN6 are connectors for external user hardware. The pinning is different for each

CPU module.

CN3 Port 78K0/KF1 CN4 Port 78K0/KF1 CN5 Port 78K0/KF1 CNG6 Port 78K0/KF1
1 \V 1 P13, TxD6 1 P03, SI11 1 P43, AD3
2 AV 2 P14, RxD6 2 P02, SO11 2 P42, AD2
3 P120, INTPO 3 P15, TOHO 3 P01, TI010, TO00 3 P41, AD1
4 P33,TI51,TO51,INTP4 4 P16, TOH1, INTP5 4 P00, TI000 4 P40, ADO
5 P32, INTP3 5 P17, TI50, TO50 5 P67, ASTB 5 P77, KR7
6 P31, INTP2 6 P140, PCL, INTP6 6 P66, WAIT 6 P76, KR6
7 P30, INTPO 7 P141, BUZ, BUSYO, INTP7 | |7 P65, WR 7 P75, KR5
8 IC, V., 8 P63 8 P64, WD 8 P74, KR4
9 Vv, 9 P62 9 P57, A15 9 P73, KR3
10 |REGC 10 |EVg 10 |P56, A14 10 |P72,KR2
11 |V 11 |EV,, 11 |P55, A13 11 |P71,KR1
12 | X1 12 |P61 12 | P54, A12 12 | P70, KRO
13 [x2 13 |P60 13 | P53, A11 13 | P27, ANI7
14 |RESET 14 |P142, SCKAO 14 |P52, A10 14 | P26, ANI6
15 | XT1 15 | P143, SIA0 15 |P51, A9 15 | P25, ANI5
16 |[XT2 16 |P144, SOAO 16 | P50, A8 16 | P24, ANI4
17 | P130 17 |P145,STB 17 | P47, AD7 17 | P23, ANI3
18 |P10, SCK10, TXDO 18 | P06, TI011,TOO1 18 | P46, AD6 18 |P22, ANI2
19 |P11, SI10, RxDO 19 | P05, SSI11, TI001 19 | P45, AD5 19 |P21, ANI1
20 |P12,s010 20 |Po04, SCK11 20 |P44, AD4 20 |P22, ANIO

Table 3: CN3, CN4, CN5, and CN6 connection to 78K0/KF1
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CN3 Port V850/KF1 CN4 Port V850/KF1 CN5 Port V850/KF1 CN6 Port V850/KF1
1 |Av,, 1 | P42, SCK0O 1 |P97, S0t 1 | PDL4, AD4

2 [Av, 2 |P3o, TxDo 2 |Pos, so01 2  |PDL5 AD5

3 | P00, TOHO 3 |P31, RxDO 3 |P99, sCko1 3 |PDLe, AD6

4 | PO1, TOH1 4 P32, ASCKoO 4 [P913,INTP4 4 |PDL7,AD7

5 |Po2, NMmI 5 | P33, TI1000,TO00 5 |P914,INTP5 5 |PDL8, AD8

6 | P03, INTPO 6 | P34,TI001 6 | P915, INTP6 6 |PDL9, AD9

7 | Po4, INTP1 7 |P3s, TI010, TOO1 7 |Pcso, cso 7  |PpL10, AD10
8 |IcV,, R 8 |Pcs1,cst 8 |PDL11, AD11
A 9 |P39 9 |PcMo, WAIT 9 |PDL12, AD12
10 |REGC 10 |EVg 10 |PCM1, CLKOUT 10 [PDL13, AD13
11 |V 11 |EV,, 11 |PCM2, HLDAK 11 |PDL14, AD14
12 |xt 12 | P50, TI011, RTP0O, KRO | [12  |PCM3, HLDRQ 12 [PDL15, AD15
13 |x2 13 | P51, TI50, RTPO1, KR1 13 |PCTO, WR0 13 |P77,ANI7

14 | RESET 14 |P52,TO50, RTP02, KR2 | [14  [PCT1, WR1 14 __|P76, ANI6

15 | xT1 15 | P53, SIA0, RTP03, KR3 15 |PCT4, RD 15 | P75, ANI5
16 |XT2 16 | P54, SOA0, RTP04, KR4 | [16 |PCTe, ASTB 16 | P74, ANI4

17 | P05, INTP2 17 | P55, SCKAO, RTP05, KR5 | |17 | PDLO, ADO 17 |P73,ANI3
18 | POS, INTP3 18 | P90, TxD1, KR6 18 |PDL1, AD1 18 [P72, ANI2

19 | P40, SI00 19 | P91, RxD1, KR7 19 |PDL2, AD2 19 |P71, ANI1

20 | P41, 5000 20 |P9s, TI51, TO51 20 |PDL3, AD3 20 |P70, ANIO

Table 4: CN3, CN4, CN5, and CN6 connection to V850ES/KF1

4.2 78K0/KF1 memory map

The 78K0/KF1 memory layout is shown in the table below.

Address area

OXffff
SFR Area
0xFF00 Free for application
OxFEDF software
Internal high speed RAM
0xFBOO
OxFAFF
Reserved
0xF800
OxF7FF
Internal expansion RAM Used by application
0xF400 software
OxF3FF
External memory
0xF000
OxEFFF
Flash memory Used by download monitor
0x0000

Table 5: 78K0/KF1 memory map
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4.3 V850ES/KF1 memory map

The V850ES/KF1 memory layout is shown in the table below.

O0x3FFFFFF
SFR Area
0x3FFF000 Free for user application
Ox3FFEFFF software
Internal high speed RAM
0x3FFE800
© O0x3FFE7FF
s Internal high speed RAM Used by appliqation
«» | OX3FFD800 software
8 [ ox3FFD7FF
3 Reserved
<[ 0x1000000
OxOFFFFFF
External memory
0x0100000
O0xO00FFFFF
Flash memory Used by download monitor
0x0000000

Table 6: VB50ES/KF1 memory map

M.

If the application code doesn’t use the complete RAM area, this area can also be used

as application RAM.
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5. K_Line - Play it! installation and operation

5.1 Getting started

K_Line - Play it!is equipped with a simple download monitor that allows communication with a PC host
system via RS232 serial interface line. Before you can run and download a program, hardware and
software must be installed properly.

5.1.1 CD-ROM contents
The CD-ROM shows following directory structure:

CD-ROM ROOQOT

=52 K_Line - Play ifl on (0}

=03 75« Demo for uPD75XL device family
@1 Documentation - Documentation
=0 Mp 75 - System Simulator 75XL
520 Ra?s - Reloc. Assembler for 75XL

&-[0 Acrobat
=-3 K_Line-Flay it
w1 Doc
=23 Sample Programs
-3 Count Dawn Timer
w0 Electronic Dice
&1 Entrance Code Checker
-3 Lightshow
- Melody Maker
-1 Reaction Time Measurement
=3 Ki_kDs
=00 Appnote
m 1 CCOIAR-COR-78KIKOS
--{:I DeviceFiles
m- 0 DSWIN-COR-78KD
- DSWIN-COR-78K03
=3 IncludeFiles
m- (L XCLFiles
=0 K4
B0 COWIN-CDR-78K4
w1 DeviceFiles
=0 DEWIN-CDR-78K4
w1 IncludeFiles
=1 850
~.[1] DOFFiles
I:I DeviceFiles
-0 EWSIMAWIXNT-CORESX
[ IncludeFiles
+[[1 ®CLFiles

Table 7: K_Line - Play it! CD-ROM directory structure

Acrobat Reader for 32Bit Windows OS

K Line - Play it!

- Documentation

- Sample programs for ..
.. count down timer

. electronic dice

. entrance code checker

. lightshow

. melody maker

reaction time measurement

78K0/K0S demo tools

- Application note 780034

- Embedded Workbench 78K0/K0S

- 78K0/K0S device files

- System Simulator 78KO0

- System Simulator 78KO0S

- 78K0/K0S include files

-78K0/K0S XLINK command file templates

78K4 demo tools

- Embedded Workbench 78K4

- 78K4 device files

- System Simulator 78K4

- 78K4 include files

V850 demo tools

- V850 DDF files

- V850 device files

- Embedded Workbench V850 (incl. C-Spy)

- V850 include files

- V850 XLINK command file templates

17
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5.1.2 Hardware installation

After unpacking K_Line - Play it! please remove the battery isolation strip inserted between the battery and
the power connection on the back side of K_Line - Play it!.

After pressing the START button LED1 to LEDS will flash one after the other. If you press one of the buttons
SW2 or SW3 the flashing speed will increase.

LED flashing indicates that K_Line - Play it! is ready to be connected to a host computer.

Connect K_Line - Play it! to your host computer using the provided serial interface cable. The communication
speed is fixed to 9600 bps.

5.1.3 Software installation

The K_Line - Play it! package comes with the several software demo packages:

IAR Systems Embedded Workbench for 78K0/K0S, including C compiler, assembler, linker and librarian
NEC 78K0 System Simulator for 78K0

IAR Systems Embedded Workbench for V850, including C compiler, assembler, linker and librarian

IAR Systems Simulator C-Spy

Communication interface for program download

Sample programs

The IAR Systems Embedded Workbench and the NEC System Simulator must be installed on your PC. For
detailed installation hints, refer to the documentation of the corresponding products.

The communication interface can be started from the CDROM without installation. Also sample programs can
be downloaded end executed directly form the CDROM. Only if you intend to modify some of the sample
programs it is necessary to copy them to your local hard disk.

5.1.3.1 1AR Systems Embedded Workbench for 78K0/K0S installation

To install the IAR Systems Embedded Workbench for 78K0/K0S, select the SETUP program in the directory
\k0_kOs\CCIAR-CDR-78KOK0OS\CCIAR-CDR-78K0K0S\ of the CDROM.
The setup dialogues will guide you through the installation process.

5.1.3.2 NEC System Simulator 78K0 installation

To install the NEC System Simulator for 78K0, select the SETUP program in the directory
\k0 kOs\DSWIN-CDR-78KO0\DSWIN-CDR-78K0 of the CDROM.
The setup dialogues will guide you through the installation process.

5.1.3.3 Device File installation

The System Simulator requires device files to be installed before it can be activated. The device file installer
DFINST is part of the system simulator package and will be installed with the system simulator.
To install device files, activate DFINST from the installation directory of the system simulator:

o

Drfinst

Figure 4: DFINST device file installer
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At startup, DFINST will show empty list boxes if no device files are installed on your PC:

1 Device File Installer !E[
L Help |
Device File Package
About. .. |
Device File
S ource: Source Select; INEED B IMI j ml
Device Mame | Y erzion | Series | File Marme

1| | i

mwe | Hearster | QnHegisterl ™ | elete Eie

Redisty Ehange reqistered direu:tu:ury...l

Device Hame | Werzion | Seres | Directory

1| | 2 Exit

Figure 5: DFINST entry screen

Activate the Browse button and select the directory from the CDROM where device files are located. It is the
\78K0_KO0S\devicefiles directory:

Browse for Folder EE

select a folder where Device File exists.

DA kOD_KDS\Device Files

=52 K_Line - Play it on (1) =]
-0 75

@0 Acrobat

-3 K_Line - Play it

=0 Kn_kos

@0 Appnote

-0 CCIAR-CDR-78KIK0S J

--{:I DEWIN-COR-73K0S
--{:I Include Files
&-0 %CL Files =

Ok | Cancel |

Figure 6: CDROM device files directory
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After a few seconds, DFINST will list all device files in the upper list box:

" Device File Installer = E3

Helg
Dewvice File Fackage Install: Install... |

About...

Il

Device File Install:

Source: Source Select: ID:'\KD_KDS'\Device Files j Erowse...l

Device Name “ersion | SEr.. | File Mame | -]

uPD7aF0075 1,01 78K0  DFO078.78K

uPD7aF007EY %1.01 78K0  DFOO7EY.7EK

uPD7aF0103 %1.00 78K0  DFO103.78K

uPD7aF0114 %1.00 78K0 DFO114.78K

uPD7aF0124 %1.00 78K0 DFO124.78K

uPD7EF0134 %1.00 78K0  DFO134.78K =i

uPD7aF0135 %1.00 78K0  DFO138.78K

uFD78F01 48 %1.00 78K0  DFO148.78k. =]
fil e | Register | QnRegisterl B EEEE R

By Chatge reqistered direstery:.. |

Device Name “ersion | Serl... | Directary

Exit

Figure 7: DFINST device file selection

Select the uPD78F0148 or even more device file(s) and press the Register button. DFINST will copy the
selected device files to your PC and it will register the devices file so that the system simulator has access to
them. Confirm your selection in next upcoming dialogue boxes.
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After successful registration, DFINST will list the registered device files in the lower list box:

" Device File Installer = E3
Helg |
Device File Package Install: Install.. |
About... |
Device File Install:
Source: Source Select: ID:'\KD_KDS'\Device Files j Erowse...l
Device Name “ersion | SEr.. | File Mame | il
uFD780001 %1.00 78K0 Do001.7ak
uFD7a001 We o 78K0  DO01.78k
uFD780016 %1.00 78K0 DO0T6. 78K
uPD7E001 By w1.00 78K0 DO0OTEY. 78k
uFD7E001b Weno 78K0 DOOB.7EE
uPD7a007 by We o 7AK0 DO0TEY .78k
uPD?a007y Weno 78K0 D001 78K
uFD7a002 We o 78Kk0  DO02.78k =]

fil e | Eenster | QnRegisterl B EEEE R

Change registered directory... |

Begistny:

Device Name “ersion | SEr.. | Directory

uPD7aF0145 %1.00 78K0 CANECTOOLS3I2\DEY
uPD7a0143 %1.00 78K0 CANECTOOLS3IZADEY
uPD730144 %1.00 78K0 CANECTOOLS3I2\DEY
uPD7a0145 %1.00 78K0 CANECTOOLS3IZADEY
uPD730145 %1.00 78K0 CANECTOOLS3I2\DEY

Exit

Figure 8: List of registered device files

You may repeat these steps if you would like to install other device files. After completion, press Exit.
Device file installation is complete now.

5.1.3.4 1AR Systems Embedded Workbench for V850 installation

To install the IAR Systems Embedded Workbench for 78K0/K0S, select the SETUP program in the directory
\v850\EWSIM-WIXNT-CDR-V85X\EWSIM-WOXNT-CDR-V85X\ of the CDROM.
The setup-dialogues will guide you through the installation process.

5.1.3.5 Communication interface installation

The communication interface program is available in the \K Line-Playit!\ directory of the CDROM. It
does not require any installation. It can be started directly from the CDROM or it can be copied into any
directory of your local hard disk.

5.1.3.6 Sample program installation
The sample programs do not require any installation for download.

If the sample programs shall be modified it is required to copy them into any directory of your local hard disk.

A file copy using the Windows explorer is the recommended procedure.

21



K_Line - Play it! NEC

5.2 Download monitor resources

The ROM monitor program is contained in the internal flash area of the micro controller of the K_Line - Play
it!. It uses some resources for its own purposes.

As soon as an application program starts execution, resources are returned to the system and all of them are
available for user application programs.

Despite of that, some features of the 78K0/KF1 micro controller or VB50ES/KF1 micro controller respectively
are not available to the user.

Resources not available to the user:

e CALLT functions and CALLF functions cannot be used because the internal flash memory of the
78K0/KF1 micro controller cannot be modified during download or execution of a user application
program.

e The user application program cannot use the RESET vector.

e The internal expansion RAM cannot be used for data storage because the user application program will
be downloaded into this memory area.

The user application program can use all interrupt functions (except RESET). The download monitor will
redirect any interrupt to a shadow interrupt vector table. Depending on the used CPU module this shadow
interrupt vector is starting according to the following table. The user must make sure that the interrupt vector
table has been located from that address onwards for K_Line - Play it!. For detailed explanation, please refer
to the sample program descriptions.

CPU module Start address
V850ES/KF1 0x3FFD800
78K0/KF1 0x000F400

Table 8: Shadow interrupt vector table
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6. K_Line - Play it! communication interface

Playit GUI.exe is the communication interface for program download. It downloads user application
programs to K_Line - Play it/ and start them automatically.

Playit GUI.exe can be executed in Windows 9x, Windows NT, Windows 2000,Windows ME, and
Windows Xp environment.

When Playit GUTI starts, following screen will appear:

*i: K_Line - Play itl
File zetlings Help

K Line — Play it!

A

£

Lin e Empowered by Innovation N E.

Figure 9: Playit_GUI startup screen
Several actions may be initiated by menu selections from this communication interface.

6.1 Settings menu

The Settings menu allows selecting the communication port and establishing communication to the K_Line -
playing it/ hardware.

#1: K_Line - Play itl

Eorts

Connect L I n e

| B = e o =

Figure 10: Settings menu
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6.1.1 Ports
When activating the Ports menu, a communication setting dialogue opens.

Eort:
Baud Rate:

Diata Bits:

S
Stop Bits: |1 vl Cancel |

Figure 11: Communication Settings dialogue

In this dialogue, only the communication port can be selected. Other parameters are fixed.

6.1.2 Connect

When the Connect menu item is activated, communication to the K_Line - Play it! will be established. Make
sure that the K_Line - Play it! is connected to the correct port of your PC before you activate this menu. On
successful communication link, the main window will display a message depending on the used CPU module
in its headline:

i1; 78F0148 Demo-Kit, V1.00

File Settings Help

K Line — Play it!

Figure 12: Well-established communication message for 78K0/KF1 CPU module

i1 70F3210 Demo-Kit. ¥1.00

File Seftings Help
- L
K Line — Play it!
Figure 13: Well-established communication message for VB50ES/KF1 CPU module

On the K_Line - Play it! the LED2, LED4, LED6 and LED8 will be switched on to indicate the connection
status. In case an error occurs, an error message will be displayed. For details about the error messages
please have a look at chapter 6.4.

6.2 File menu
The File menu allows selecting program files for download.

#:K_Line - Play it

Settings  Help

Download
s K _Line
-«

Figure 14: File menu
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6.2.1 Download

When the Download menu is activated, a file open dialogue allows to select a HEX file for downloading to the
K_Line - Play it!

Open HE
Lookin: |3 78KMocul -] & e
[m] ew7B000dIce. he

Filename:  [ew78000dics hex Open |
Files oftype:  |HEX Files (*hex) =] Cancel |

Figure 15: Select download file dialogue

Select the download file and activate OK. The selected file will be downloaded to K_Line - Play it! . The
K_Line - Play it! will indicate the download activity by some flashing LED.

When the download is completed, a message box will indicate that the application program will start
automatically. Please note that after program download the K_Line - Play it! is disconnected automatically.
Since the downloaded application program may use UART and other resources, communication interface
program cannot communicate to K_Line - Play it/ any more. Therefore you have to d re-connect before
downloading a new application. On the K_Line - Play it! you have to press the reset-button SW1 to leave the
application before re-connecting.

6.2.2 Exit
The Exit menu will leave the communication interface program.

6.3 Help menu

The Help menu allows selecting an About box. On-line help is not yet provided with this communication
interface program.

#:K_Line - Play it

File Settings

About .

K_Line
<

Figure 16: Help menu

6.3.1 About menu
The About box shows the version number of the Playit GUI.exe communication interface program.

|
% K_Line - Play itl

Wearsion W1.00

Copyright (C) 2002 MNEC Electronics (Europe) GmbhH

Figure 17: About box
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6.4 Questions and Messages

During operation the following message boxes may occur informing the user or forcing a confirmation.

6.4.1 Questions to confirm a selected action

The user must confirm the following actions:

Exit while connected

Do you really want to disconnect and exit K_Line - Play it?

Yes / No

Exit while disconnected

Do you really want to exit K_Line - Play it?

Yes / No

Table 9: User confirmation messages

6.4.2 Informational Messages

The following messages inform the user about the current action or a currently restriction of the selected

action:

Program downloading and executing...

Parameters cannot be changed while being connected to K_Line - Play it!!

K_Line - Play it! has been disconnected. Press RESET button before re-connecting!

Table 10: User confirmation messages

6.4.3 Fatal Error Messages

If one of the following fatal errors occur, an error message is displayed and after the confirmation the

program aborts:

E100 Error while loading neccom.dll.
Application will be closed!

Playit_GUI could not find or load
NECCOM.DLL.

E101 No RS232 communication interface detected.

Application will be closed!

No valid RS232 communication port found on
current PC.

Table 11: Fatal error messages

6.4.4 RS232 Connection Error Messages

E200 K_Line - Play it! does not answer!

There is no response coming from K_Line -
Play it! when sending a Connect command.
Reasons could be

e no board connected

e board switched off

e Dboard in run or connection mode

e wrong COM connection

E201 K_Line - Play it! returned unknown or
incomplete Board ID!

The information received on a Connect
command cannot be evaluated. The data does
not identify one of the allowed monitors.
Please check board type, RS232 line and
connection parameters.

Table 12: RS232 connection error messages
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6.4.5 Download and File Handling Error Messages

In case of a download- or file handling error, the download aborts, but the K_Line - Play it! stays in valid
connection status. It is possible to select another download file.

E300 Cannot open download file. The selected download file cannot be opened
for reading.

Error comes from OS.

E301 Error reading download file. The download file cannot be read. Either EOF
has been reached or file access problems have
occurred.

Error comes from OS.

E302 Mixed extended format (S). The program download file in intel extended
hex format contains a mixture of segmented
and linear file format and is invalid.

E303 Mixed extended format (L). The program download file in intel extended
hex format contains a mixture of segmented
and linear file format and is invalid.

E304 Invalid record in download file. The program download file contains an invalid
record identifier and is invalid.

E305 Incomplete line in download file. The program download file contains less data
than specified in the record header and is
invalid.

E306 Address out of range. The program download file contains address

information exceeding the available ROM
space in the target device.

E307 Invalid File Format The program download file is not of intel hex
file format.

Table 13: Download an file handling error messages

6.4.6 NECCOM.DLL Error Messages

A problem with the NEC communication DLL is shown by the following messages. No workaround is
available.

E400 Connection failed! Opening the communication channel failed.
E401 Disconnection failed! Closing the communication channel failed.
E402 lllegal parameter selection! lllegal communication parameters selected.

Table 14: NECCOM.DLL error messages
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7. Sample programs

7.1 General Introduction

Each of the sample programs is located in a single directory, which will be called main-directory of the
sample. This main directory of each sample contains the complete project inclusive all output files of the
development tools. All sample programs use the same directory structure:

[ 78KMadul File Folder output files for 78K0/KF1 CPU module

[ ospy File Falder output files for C-Spy simulator (only V850/KF1)

A cidf File Falder device specific C-Spy simulator files (only VB50ES/KF1)
(inc File Folder C header files

([ settings File Folder configuration files Embedded Workbench V850
[Asm7ak File Falder output files for System Simulator (only 78K0/KF1)

[ source File Faolder C source files

CA%350Modul File Falder output files for V850/KF1 CPU module

s File Folder xcl files

description txt 1KB Text Document | example description

ey 000t rmer. dip 1B DTFFile project configuration Embedded Workbench 78K0/K0S
ew? B000tIMmer prj EKE 1A4F Evy Froject | project file Embedded Workbench 78K0/K0OS V2.31e
e300 pew 7KBE 1ARIDE Project | project file Embedded Workbench V850 V2.20a

b StatSimulator 1KE  Shartcut Shortcut to start the System Simulator

Table 15: Example directory structure

The main directory contains only the project files for the IAR Systems Embedded Workbench 78KO0K0S and
V850, a short description file and a shortcut to start the NEC 78K0 System Simulator. Please check the
shortcut properties and correct the path to your installation path of the NEC simulator before using this
shortcut.

All source files are located in the directory source and the inc directory contains the header files. Each
sample project uses two targets for each micro controller. One target is the simulator (NEC System Simulator
or IAR Systems C-Spy) and the other is the demonstration kit hardware (with 78 K0/KF1 CPU module or
VB50ES/KF1 CPU module). All targets use the same source files, but they differ in the memory mapping. The
different memory mapping is defined in the linker control files (*.xcl) which are located in the directory xc1.
The linker control files DE0148 sm78k0.XCL and v850eskxl 96k ROM 6k RAM.xcl define the ROM
segments in the address area of the FLASH memory of the real device. This mapping must be used for the
simulator. To download the sample program to the demonstration kit all ROM segments are defined in the
address area of the internal RAM of the real device. This mapping is defined in the linker control files
78KModul . xc1 for the 78K0/KF1 CPU module and v850Modul . xc1 for the V850/KF1 CPU module.
According to the connected CPU module one of these must be used to generate a downloadable file for the
demonstration Kkit.

All output files of the development tools for each target are generated in the directories sm78k and
78KModule for the 78K0/KF1 CPU module and in the directories ¢c-spy and v850Module. Additional the
directory sm78k contains the project file for the NEC 78K0 System Simulator.

Note: Although the project files for the IAR Systems Embedded Workbench and the NEC 78K0
System Simulator have the same extension, they have a different file format and contain
different information.

To open the IAR Systems Embedded Workbench for a sample program please double-click on the
corresponding project file in the main directory of the sample program. Due to a change in the project file
format only an Embedded Workbench 78K0/KO0S version v2.31 or later can open the project files for
78K0/KF1. For the V850ES/KF1 an Embedded Workbench V850 version v3.3 or later is required

If you use an older version, a warning message appears. If you want to use a former Embedded Workbench
version you have to create a new project file on your own, using the above description of the files and their
location. Figures 20 and 21 on the next page show screenshots the IAR Systems Embedded Workbench.

For details of using Embedded Workbench, C-Spy Simulator and 78K0 System Simulator please refer to the
manuals.
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# |IAR Embedded Workbench - ew78000dice.pri HEE

File Edit “iew Project Tools Options ‘Window Help

[Dea|a(sBe|s o IS % =

ez i | S Es & o e

ew?8000dice.prj
Targets I?EKMDduI -] 1=
. #% PROJECT = K-Line Demonsiration Beoard (Eleciromic Dice)
=24 78Khodul 3 ** MODULE = dice.c
=23 Common sources 4\#* SHORT DESC. = -
: e 5 #+ DEVICE = T7BRO/KF! (uPD7EF014E) / VRS0ES/KFI (uPRTOFI210)
e 6 ## VERSION = 1.0
-2 definas.h
E types.h 7 #* DATE = 01.10.2002
; : 8 ** LAST CHANGE = -
~[2 in78000.h g+
E_ DFO148h 10 ** Description: Elscironic Dics
P
1 initc . 11 ## After initialization ail LEDs flash twice
() definesh 12 *+* After pressing Key?, one to six LEDs gei switched oxn.
~[2 typesh 13 = Then the program waits for the mext start.
[2 in78000h 14 #+
-2 DFO148h 15 ##
] interrupt.c 16 ## Exvironment: Device: TERO/KFI (uPDTEF0148) / VBS0ES/KF1 (uPD7OF3210)
[ defines.h 17 #+ TERO:
2 typesh 16 ## Assembler: A7E000 Version ¥.34a
@ in78000.h 19 ## C-Compiler: Ico7E000 Version J.3da
-2 DFO148h 20 #+ Linksr: XLINF Version 4.533
21 #= Simulator: SMTERD Version 2.30
33 **
23 *+ vE5D:
Zq =+ Assembier: AVELD Version 2.20a
25 #+ C-Compiler: TCCVEED Version 2.20a
Zg #F Linker: XLINK Version 4.533
27 #+ Simulator: C-Spy Version 2.20a
LT -
JEN 3
A Messages =[O
Builel ind in Files | Toal Cutput R
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Figure 19: IAR Systems Embedded Workbench V850
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To start the 78K0 simulator you can use the shortcut after you adjusted the path information to your
installation path of the 78K0 simulator. Alternative you can start the simulator, select the 78F0148-device-file
and open the corresponding simulator project file (*.prj) in the directory sm78k manually.

The simulator project files requires 78K0 simulator version 2.30 or later. It can’t be used with earlier versions.
i SM78K0 : sm78F0148 prj

File Edit ¥iew Option Bun Ewent Browse Jump Window Help
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Figure 20: NEC 78K0 System Simulator
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Figure 21: IAR System V850 C-Spy Simulator
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7.2 Common description of all sample programs
As the demonstration kit hardware is powered by a battery some power saving features are implemented in
all sample programs:

- Usage of a pulsed signal (100Hz) to control the LEDs instead of a static signal. The pulsed LED
control is implemented as an interrupt function of Timer00.

- All hardware components (RSR232 driver, reference voltage, potentiometer, etc) are disabled if they
aren’t used in an application.
Therefore, if you write your own application be aware that the hardware you want to use is enabled.

To signal the program start after the download, all LEDs flash two times in a one-second interval.

Flowchart of the Timer00 interrupt function to generate the pulsed LED control:
INTTMOO IRQ
routine

LED value
changed ?

4

Output new LED

value Toggle LED value

End
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7.3 Electronic dice

This sample program simulates a dice. After the program-start-signal, the program waits for a press of button
3. After an animation of a rolling dice a random number between one and six is generated and shown at the
LEDs.

The ‘random’ number is generated by a transformation of the timer value of Timer50 to number between one
and six. Timer50 is working at 2MHz using a compare value of 64 in the modus ‘clear and start on match
between TM50 and CR50Q’. The result is an interrupt repetition time of 31,25 KHz. Timer01 is working in the
same modus to generate a 25ms timebase.

Used Internal Peripherals | Used External Parts Source Modules

Timer00 LEDs dice.c main function

Timer01 Button3 init.c Hardware and Bit initialization
Timer50 interrupt.c | interrupt functions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions:

< ) ) > INTTM50 IRQ < INTTMOO01 IRQ > .
Main routine @ routine INTP3 IRQ routine

4 4 4 4
Disable all Flag Timer50 = Flag Timer2 = Flag Button3 =
interrupts TRUE TRUE TRUE

4

Hardware / Bit h 4 h 4 v
Initializati i : i : < :
nitialization End End End

4
Enable all
interrupts

4

Signal program
start

Button3
pressed ?

Output new dice
number
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7.4 Lightshow

This sample programs plays one of three predefined lightshows. After the program-start-signal, the program
plays the first lightshow. By pressing button3 the next show is selected. Button2 selects the previous show.
Every show is completed before the next show starts.

Timer01 is working in the modus ‘clear and start on match between TMO1 and CR001’. According to selected
operating frequency and the value of the compare register CR001 Timer0O1 generates a 25ms timebase.

Used Internal Peripherals | Used External Parts Source Modules
Timer00 LEDs lightshow.c Main function
Timer01 Button2 init.c Hardware and bit initialization
Button3 interrupt.c Interrupt functions
sequences.c Lightshow sequence definitions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions:

Main routine INT:;'\SSS; IRQ INTP2 IRQ routine INTP3 IRQ routine

A 4 4 A
Disable all Flag Timer2 = Flag Button2 = Flag Button3 =
interrupts TRUE TRUE TRUE

A

Hardware / Bit A 4 v v
=T @ @ @

A
Enable all
interrupts

4

Signal program
start

Button 3
pressed ?

Button 2
pressed ?

Select next
lightshow

Select previous
lightshow

Play selected
lightshow
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7.5 Reaction time measurement

This sample program demonstrates a reaction time measurement. After a press of button3 the application
waits for a random time between 0.50 and 3.45 seconds. Then the first LED is switched on and measurement
starts. Until the next keystrokes of button 3 every 50 ms a new LED is switched on. Pressing button2 starts a
new measuring cycle.

Timer50 is working at 2MHz using a compare value of 64 in the modus ‘clear and start on match between
TM50 and CR50’. The result is an interrupt repetition time of 31,25 KHz. Timer01 is working in the same
modus to generate a 25ms timebase.

Used Internal Peripherals | Used External Parts Source Modules

Timer00 LEDs reactime.c Main function

Timer01 Button2 init.c Hardware and bit initialization
Timer50 Button3 interrupt.c Interrupt functions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions:

( INTTMSOIRQ INTTMOO1 IRQ ) (\1p2 1RQ routine)  (INTP3 IRQ routine |
routine routine

4 A A 4
Flag Timer50 = Flag Timer2 = Flag Button2 = Flag Button3 =
TRUE TRUE TRUE TRUE

v \ 4

v v
End End End End
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interrupts
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Signal program
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Wait for a random
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and 3.45 seconds

!

Switch first LED
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Button3
pressed ?

Flag Timer2
=TRUE?

Flag Timer2 =
FALSE

v

Switch next LED
ON

Button 2
pressed ?
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7.6 Entrance code checker

This sample program waits for a sequence of five keystrokes. If the input sequence matches the predefined
sequence LED9 and one Port are switched on for 5 seconds. Otherwise, all LED flash five times.

Then the program waits for a new input sequence. The output port is P130 for the 78K0/KF1 module and P00
for the VB50ES/KF1 module. The code sequence is stored in the array ucCode. The sequence is Button 3 -
Button 3 - Button 2 - Button 3 - Button2. A flash of LED D1 signals an accepted key press.

Timer01 is working in the modus ‘clear and start on match between TM01 and CR001’. According to selected
operating frequency and the value of the compare register CR001 Timer0O1 generates a 25ms timebase.

Used Internal Peripherals | Used External Parts Source Modules

Timer00 LEDs codechk.c Main function

Timer01 Button2 init.c Hardware and bit initialization
Button3 interrupt.c interrupt functions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions:

INTTMO001 IRQ INTP2 IRQ routine)  (INTP3 IRQ routine
routine

4 4 A
Flag Timer2 = Flag Button2 = Flag Button3 =
TRUE TRUE TRUE

\ 4

v v
End End End
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Main routine
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Disable all
interrupts

A
Hardware / Bit
Initialization

A
Enable all
interrupts

4
Signal program
start
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Store input
sequence

v

input sequence
correct ?

4

Switch LED9 and
output Port ON for
five seconds

Flash all LEDs
five times
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Clear input
sequence




K_Line - Play it! NEC

7.7 Count down timer

With this sample programs the board can be used as a count down timer. After the signal for program start
the program waits for the input of the timer time, which can be set by button3. Each press increases the time
by 60 seconds. The current time is shown by the LEDs in units of minutes. A press of button2 starts the timer,
which is shown by a flashing LED D9.

After the selected time is finished all LEDs flash for 3 minutes or a key press of the user. Then the program
goes to stand by modus. A key press during countdown time or stand-by-modus sets the program to input
mode again.

Timer01 is working in the modus ‘clear and start on match between TMO1 and CR001’. According to selected
operating frequency and the value of the compare register CR001 Timer0O1 generates a 25ms timebase.

Used Internal Peripherals Used External Parts Source Modules
Timer00 LEDs timer.c Main function
Timer01 Button2 init.c Hardware and bit initialization
Button3 interrupt.c | interrupt functions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions:

INTTMO001 IRQ INTP2 IRQ routine]  (INTP3 IRQ routine
routine

4 4 A
Flag Timer2 = Flag Button2 = Flag Button3 =
TRUE TRUE TRUE

\ 4

v v
End End End
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Main routine

Disable all
interrupts

Hardware / Bit
Initialization

v

Enable all
interrupts

Signal program
start

v
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timer
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Flash LEDs
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Flag Timer
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Flag Timer
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pressed
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7.8 Melody maker

This sample programs plays one of eight predefined melodies using an external piezo buzzer. By pressing
button3 the next melody is selected. Button2 selects the previous melody. Every melody is completed before
the next melody starts.

Note: The external buzzer must not exceed the limit of 10 mA current consumption.
It must be corrected between the port pin and V.

Timer01 is working in the modus ‘clear and start on match between TM01 and CR001’. According to selected
operating frequency and the value of the compare register CR001 Timer01 generates a 27.5ms timebase.

Used Internal Peripherals | Used External Parts Source Modules
Timer00 LEDs melody.c | Main function
Timer01 Button2 init.c Hardware and bit initialization
Button3 interrupt.c | interrupt functions

To end the program and return to the download program again please press the START button.

Flowcharts of the main routine and the interrupt functions

INT:;'\SSS; IRQ INTP2 IRQ routine INTP3 IRQ routine

A A A
Disable all Flag Timer2 = Flag Button2 = Flag Button3 =
interrupts TRUE TRUE TRUE
Hardware / Bit v v \ 4
Enable all
interrupts
Signal program
start

Button3
pressed ?

Button2
pressed ?

Select next
melody

Select previous
melody

Play selected
melody
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8. Connectors and Cables

8.1 Serial host connector

I
]

o009

(L)OOO

s’ :ss/

Figure 22: Target cable 2
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Figure 23: Serial host connector
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9. Schematics
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Figure 24: K_Line - Play it! baseboard schematics
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Figure 25: K_Line - Play it! 78K0/KF1 CPU module schematics
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Figure 26: K_Line - Play it! VB50ES/KF1 CPU module schematics



