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* The information in this document is current as of date of its publication. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all
products and/or types are available in every country. Please check with an NEC sales representative
for availability and additional information.

= No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

* NEC Electronics does not assume any liability for infringement of patents, copyrights or other
intellectual property rights of third parties by or arising from the use of NEC Electronics products listed
in this document or any other liability arising from the use of such NEC Electronics products. No
license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual
property rights of NEC Electronics or others.

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

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics
products, customers agree and acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property or injury (including death) to persons
arising from defects in NEC Electronics products, customers must incorporate sufficient safety
measures in their design, such as redundancy, fire-containment and anti-failure features.

* NEC Electronics products are classified into the following three quality grades: “Standard”, “Special”
and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated “quality assurance program” for a specific application. The recommended applications of NEC
Electronics product depend on its quality grade, as indicated below. Customers must check the quality
grade of each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement
equipment, audio and visual equipment, home electronic appliances, machine tools,
personal electronic equipment and industrial robots.

"Special™: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-
disaster systems, anti-crime systems, safety equipment and medical equipment (not
specifically designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems,
life support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in
applications not intended by NEC Electronics, they must contact NEC Electronics sales representative in
advance to determine NEC Electronics 's willingness to support a given application.

Notes: 1." NEC Electronics" as used in this statement means NEC Electronics Corporation and also
includes its majority-owned subsidiaries.
2. " NEC Electronics products" means any product developed or manufactured by or for NEC
Electronics (as defined above).
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CAUTION

This is a Test- and Measurement equipment with possibility to be significantly
altered by user through hardware enhancements/modifications and/or test or
application software. Thus, with respect to Council Directive 89/336/EEC
(Directive on compliance with the EMC protection requirements), this equipment
has no autonomous function. Consequently this equipment is not marked by the
CE-symbol.

EEDT-ST-005-10

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

Redemption of Waste Electrical and Electronic Equipment
(WEEE) in accordance with legal regulations applicable in the
European Union only: This equipment (including all
accessories) is not intended for household use. After use the
equipment cannot be disposed of as household waste. NEC
Electronics (Europe) GmbH offers to take back the equipment.
All you need to do is register at www.eu.necel.com/weee.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

Device availability
Ordering information
Product release schedule

Availability of related technical literature
Development environment specifications (for example, specifications for

third-party tools and components, host computers, power plugs, AC supply

voltages, and so forth)
e Network requirements

In addition, trademarks, registered trademarks, export restrictions, and otherlegal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California

Tel: 408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 0

Fax: 0211-65 03 1327

Sucursal en Espaia
Madrid, Spain

Tel: 091- 504 27 87
Fax: 091- 504 28 60

Succursale Frangaise
Vélizy-Villacoublay, France
Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

Filiale Italiana
Milano, ltaly

Tel: 02-66 75 41
Fax: 02-66 75 42 99

Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45

Fax: 040-244 45 80

Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

United Kingdom Branch
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Singapore

Tel: 65-6253-8311

Fax: 65-6250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos, Brasil

Tel: 55-11-6465-6810
Fax: 55-11-6465-6829
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1. Introduction

78K0/Fx2 — CAN it!is a demonstration kit for the 78K0 F_Series microcontrollers. It supports On-Board
debugging, FLASH programming and real time execution of application programs based on the 78K0/FF2
microcontroller. The board is prepared to be connected to user hardware parts such as digital I/O or
analogue signals.

1.1 Main features of 78K0/Fx2 — CAN it!

o Easy to use device demonstration capabilities
78K0/Fx2 — CAN it! contains elements to easily demonstrate simple I/O-functions, i.e. push buttons,
12*2 character LC display, LED output, AD reference voltage, 1/O lines, UART serial interface, LIN
and CAN serial interfaces.

e On-Board debug function
The 78K0/Fx2 — CAN it! supports an On-Board debug function by using the IAR C-SPY debugger. It
allows FLASH downloading and standard debug functions i.e. code execution, single stepping,
breakpoints, memory manipulation etc.

e Power supply via USB interface
78K0/Fx2 — CAN it! is powered via USB interface, no separate power supply is heeded.

e Character LCD module
78K0/Fx2 — CAN it! provides a 12*2 character LC display, allowing the implementation of human /
machine interfaces, comfortable input / output functions, output of measurement values, output of
status information etc.

e FPL3, FLASH programming software
A windows based FLASH programming software allows to select and download application programs
to the 78K0/Fx2 — CAN it! board for evaluation purposes.

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

° Al l/O ports prepared to be connected to user hardware

°  Timer input / output signals

°  Two or three wire serial I/O

° UART interface, via USB UART chip FT232

° High Speed CAN bus interface with transceiver PCA82C250
° LIN bus support, via TJA 1020 transceiver

° 16 analogue input lines

°  Temperature sensor KTY13-5

° 41/O ports connected to LED

° 2 push buttons prepared for external interrupt generation

e The IAR Embedded Workbench for 78K and the IAR C-SPY debugger / simulator are included. This
package is restricted in such that maximum program code size is limited to 4 kByte of program code.

e Full documentation is included for the NEC 78K0/FF2 microcontroller, IAR Systems Embedded
Workbench, IAR Systems C-SPY debugger / simulator and the NEC FPL3 FLASH programming
software.

78K0/Fx2 — CAN it! is not intended for code development. NEC does not allow and does not
support in any way any attempt to use 78K0/Fx2 — CAN it! in a commercial or technical product.
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1.2 System requirements

HOST PC A PC supporting Windows 98SE, Windows ME, Windows 2000 or
Windows XP is required for the IAR Systems Embedded Workbench
demo-version and the FPL3 FLASH programming software.

Pentium 166 MHz (at least), 128 MB of RAM, 256-color display (1024 *
768), mouse, CD-ROM drive and 200 Mbytes of free hard disk space are
required to install the tool packages.

Above listed requirements are valid for the IAR Systems Embedded
Workbench and the FPL3 FLASH programming software.

Host interface USB interface that enables communication based on USB (Ver1.1 or
later)

1.3 Package contents

Please verify that you have received all parts listed in the package contents list attached to the
78K0/Fx2 — CAN it! package. If any part is missing or seems to be damaged, please contact the dealer
from whom you received your 78K0/Fx2 — CAN itl.

Note: Updates of the IAR Embedded Workbench for 78K, FP3 FLASH programming software,
documentation and/or utilities for 78K0/Fx2 — CAN itl, if available, may be downloaded from the
NEC WEB page(s) at http://www.eu.necel.com/updates

1.4 Trademarks

IAR Embedded Workbench, visualSTATE, IAR MakeApp and C-SPY are registered trademarks of IAR
Systems AB. Microsoft and Windows are registered trademarks of Microsoft Corporation. Adobe and
Acrobat Reader are registered trademarks of Adobe Systems Incorporated.

All other product names are trademarks or registered trademarks of their respective owners.

User's Manual U18596EE1VOUMO0
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2. 78K0/Fx2 — CAN it! system configuration

The 78K0/Fx2 — CAN it! system configuration is given in the diagram below:

78K0/Fx2 - CAN it! |

USB connection

—

S wvwwww ‘v' I
y & . =

),

) 78K0/Fx2
Demonstration Kit EI CAN “I
== ,
® ollfe)

Figure 1: 78K0/Fx2 — CAN it! system configuration

2.1 78K0/Fx2 — CAN it!

78K0/Fx2 — CAN it!is a demonstration kit for the 78K0/FF2 8-Bit microcontroller. The 78K0/Fx2 — CAN it!
board is connected to the host system via USB interface cable. The host system may be used for On-
Board debugging of application software by using the IAR C-SPY debugger or the programming of the
78KO0/FF2 internal FLASH memory by using the FPL3 programming GUI, to allow execution of application
programs on the 78K0/Fx2 — CAN it! starterkit hardware.

78K0/Fx2 — CAN it! runs the microcontroller at 12.0000 MHz operating speed. Sub-clock is provided with
32.768 kHz.

2.2 Host computer

The USB host interface enables communication to the 78K0/Fx2 — CAN it! board. The USB UART chip
FT232 allows application software to access the USB device in the same way as it would access a
standard RS232 interface. The FTDI's Virtual COM Port (VCP) driver appears to the windows system as
an extra Com Port, in addition to any existing hardware Com Ports.

2.3 Power supply via USB interface

78K0/Fx2 — CAN it! is powered by USB interface, no separate power supply is needed. The USB
interface provides the 78K0/Fx2 — CAN it! board with 5V supply voltage.

User's Manual U18596EE1VOUMO0
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3. 78K0/Fx2 — CAN it! baseboard components

The 78K0/Fx2 — CAN it! baseboard is equipped with push buttons, a 12*2 character LC display, LED’s
and with several connectors in order to be connected to host computers, FLASH programmer, LIN and

High Speed CAN busses.

o

f Version: 2.00 \
2
Cpm— S S W3
2L OO|O
D S1 S2 S3 s4
2 0 olln ol o
-\I:Imm c1800 R0 c9 T 1]
2}3 ﬁ R35 = S = Bl [CK
SO 2 = g [ [] .
N & = = O
l%%wz 1 g = gl . wgﬂmﬂN
N P4 / = =
g 5 o | S s 24D
Al ==k 2 Ed
LB = = ®m 2 S
O = = g =2 =
S = E=- :-2 &
[ ] E B N2 S %c?
S =~ cio_ R36 = =
g B oo oo, ==t
g 8 B 102 gpoonoog S B
= E CNT ¢i3 _E =l R15
" NEC A B o o
I000000 EDDJLDDD :
K 78KO0/Fx2 CAN.it! © st oon J

Figure 2: 78K0/Fx2 — CAN it! baseboard connectors, switches and LED’s

Some of the 78K0/Fx2 — CAN it! components are free for user application hardware and software. Please

read the user's manual of the 78K0/FF2 device carefully to get information about the electrical

specification of the available 1/O ports before you connect any external signal to the 78K0/Fx2 — CAN it!

board.
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3.1 RESET button SW1

SW1 is a reset button. It activates the power on reset. It is connected to the reset input of the 78K0/FF2
CPU module.

3.2 User button SW2

SW2 is a push button connecting V_, to external interrupt input INTPO of the microcontroller. This is equal
to port P120 of the 78KO0/FF2 device. The port may be programmed to generate interrupt INTPO. The
necessary initialisation for this purpose is described in the user's manual of the 78K0/FF2 device. The
port is connected to a 4.7K pull down resistor.

3.3 User button SW3

SW3 is a push button connecting V; to external interrupt input INTP1 of the microcontroller. This is equal
to port P30 of the 78K0/FF2 device. The port may be programmed to generate interrupt INTP1. The
necessary initialisation for this purpose is described in the user's manual of the 78K0/FF2 device. The
port is connected to a 4.7K pull down resistor.

3.4 Configuration switch SW4
The different operation modes of the 78K0/Fx2 — CAN it! board can be set by SW4 switches S1-S4.

Sw4 Factory settings Operation Mode
S1 OFF Normal operation mode
S2 OFF OCD disabled
S3 OFF UART60 select
S4 OFF LIN bus disabled

Table 1: Configuration switch SW4, factory settings

3.4.1 Operation mode selection SW4/S1

SW4 switch S1 controls the operation mode of the 78K0/Fx2 — CAN it! board. Setting SW4/S1 to ON
allows to reprogram the internal FLASH memory of the 78K0/FF2 device using the FPL3 FLASH
programming software.

SW4, S1 Operation mode
OFF (default) Normal operation mode
ON FLASH memory programming mode

Table 2: Operation mode selection SW4/S1

Within normal operation mode the user program stored in the FLASH memory of 78K0/FF2 device is
executed.

3.4.2 On-Chip debug mode selection SW4/S2

SW4 switch S2 controls the On-Chip debug function of the 78K0/FF2 device. Setting switch S2 to ON
allows to use the On-Board debug function of the 78K0/Fx2 — CAN it! board or alternative connecting the
QB-78KOMINI On-Chip debug emulator to the 78K0/FF2 CPU module, connector CN7.

Sw4, s2 Operation Mode
OFF (default) OCD disabled
ON OCD enabled

Table 3: OCD mode selection SW4/S2

For more details on how to configure 78K0/Fx2 — CAN it! in order to use On-Chip debugging please refer
to CHAPTER 5, ON-CHIP DEBUGGING.
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3.4.3 UART selection SW4/S3

SW4 switch S3 specifies the corresponding UART signals of the 78K0/FF2 device connected to the
FT232 interface lines.

OFF (default) UART60 select
ON UART®61 select

Table 4: UART selection SW4/S3

3.4.4 UART/LIN mode SW4/S4

SW4 switch S4 controls the serial communication mode of 78K0/Fx2 — CAN it! board. The corresponding
UART signals RxD and TxD selected by SW4/S3 are connected to the TJA1020 LIN transceiver when
setting SW4/S4 to ON. Setting SW4/S4 to OFF connects the UART signals to the FT232 interface lines.

OFF (default) UART mode
ON LIN mode

Table 5: UART / LIN selection SW4/S4

3.5 LIN plug JP1
JP1 is a 3 pin connector for the LIN bus, connected to the transceiver TJA1020.

1 BAT Reference voltage for the LIN bus level
2 LIN LIN bus line
3 GND Ground

Table 6: LIN plug JP1
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3.6 USB interface connector CN6

The CN6 connector allows connecting the IAR C-SPY debugger or FPL3 FLASH programming software
to the 78K0/Fx2 — CAN it! board in order to debug application software or program the 78K0/FF2 internal
FLASH memory. The board power supply of 5V is also provided by connector CN6.

For standard communication to a host system, i.e. by using a terminal program, the input/output signals
of UARTG60 respectively UART61 of the 78K0/FF2 device are connected to CN6. Please configure switch

SW4 accordingly to use this mode.

||\:~N
A

K

- )/

—/ N

Figure 3: Connector CN6, USB Mini-B Type Host Connector Pin Configuration

USB Connector Signal Name
CN6
1 VBUS
2 DM
3 DP
4 N.C.
5 GNDBUS

Table 7: Pin Configuration of USB Connector CN6

For connection with the host machine, use a USB cable (Mini-B type). For confirmation,
NEC Electronics used only the USB cable delivered with the 78K0/Fx2 — CAN it! board.
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3.7 Connector CN4

CN4 connector (not assembled) allows connecting the PG-FP4 flash programmer to 78K0/Fx2 — CAN it!
board in order to program application programs into the microcontroller internal FLASH memory. Please
note, PG-FP4 is a separate product from NEC and it is not included in this package.

CN4 Signal
1 GND

2 RESET
3 Sl

4 Ve

5 SO

6 N.C.

7 SCK

8 N.C.

9 N.C.
10 N.C.

11 |N.C.
12 |FLMD1
13 N.C.
14 [FLMDO
15 N.C.
16 N.C.

Table 8: CN4, PG-FP4 connector

When using PG-FP4, the programming interface to the 78KO/FF2 device must be set to clock serial
interface, CSI. Set configuration of switch SW4 of the 78K0/Fx2 — CAN it! board to the following:

Sw4 Setting
S1 OFF
S2 OFF
S3 OFF
S4 OFF

Table 9: SW4 configuration when using PG-FP4

3.8 External Potentiometer R7

A 47K potentiometer R7 is connected between Vcc and ground. The potentiometer arm is connected to
the VO signal of the LCD module. It controls the operating voltage - contrast adjustment - of the display.
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3.9 Display D1, 12*2 character LC display

The 78K0/Fx2 — CAN it! board is equipped with a character LC display. The display font is equal to 12
character words at 2 lines. The LCD module contains about a character generator ROM - including
predefined standard characters - and a character RAM where the user can define its own characters. The
display is connected to the 78K0/FF2 device via three control lines and eight data lines.

Display Pin | Display Signal Port 78K0/FF2 78K0/Fx2- CAN it!
baseboard
1 Vss - GND
2 Vce - Vce
3 VO - R7 potentiometer arm
4 RS P66 -
5 R/W P65 -
6 E P64 -
7 DBO P40 -
8 DB1 P41 -
9 DB2 P42 -
10 DB3 P43 -
11 DB4 P44 -
12 DB5 P45 -
13 DB6 P46 -
14 DB7 P47 -
15 A - Vcc via diode

Table 10: Display connections

For more details about the LC display specification, commands and character table, please refer to the
corresponding User’'s Manual “WH1202A-NFA-ET.pdf” located in the /doc folder of the 78K0/Fx2 — CAN
it!.

3.10 External Potentiometer R14

A 47K potentiometer R14 is connected between Vcc and ground. The potentiometer arm is connected to
port P80 of 78K0/FF2 device. This is equal to the ANIO analogue input.

3.11 AD converter reference voltage input
A 1.2V reference voltage is supplied to the ANI1 analogue input, equal to port P81 of 78K0/FF2 device.
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3.12 Temperature sensor
For temperature measurement and primarily as an application example a silicon temperature sensor

KTY13-5 is connected to the ANI2 analogue input, equal to port P82 of 78K0/FF2 device.

The temperature sensor has a resistor range of R, = 1950 * and
centigrade, with I, = 1mA. The distribution of the temperature factor k; is shown in the table below:

R

25 max

T, kr
=C min. typ. max.
- 50 0.506 0518 0.530
—40 0.559 D570 0.581
—-30 0615 0625 0635
-20 0.676 0.635 0.694
—10 0.741 D748 0.755
0 0.810 0.815 0.821
10 0.883 0.836 0.890
20 0.960 0.961 0962
25 1.0
30 1.039 1.040 1.041
40 1.119 1.123 1.126
50 1.204 1.209 1.215
60 1.291 1.300 1.308
70 1.383 1.394 1.405
&0 1.478 1.492 1.506
90 1577 1.594 1611
100 1.680 1.700 1.720
110 1.786 1.810 1.833
120 1.896 1.923 1.951
130 2.010 2.041 2072
140 2093 2128 2163
150 2196 2235 2274

1) Normalising point

The sensor resistance can be calculated as following: R

I; =1 mA; Example: R,. = 2000 Q

L] ERMDTZAT
4]
3 7
Lol
l 7
3000 i
7
2000
Jf
1000

950 0 o 100 °C 130

—h
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The temperature at the sensor can be calculated from the change in the sensors resistance from the

following equation, which approximates the characteristic curve:

T=]25+

de -4xB+4xBxkr - a

2xPB

°C

with:  a=7,88x10°xK™

5 -2
B=1,937x10 xK

Rt
R2s

kT =

3.13 External LED’s D1-D4

LED’s D1 to D4 are connected to port P5 of the 78K0/FF2 device. A low signal output at each port

switches the corresponding LED on.

LED Port 78K0/FF2
D1 P50

D2 P51

D3 P52

D4 P53

Table 12: LED D1-D4 connection
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4. 78K0/Fx2 -

CAN it! CPU module components

The 78K0/FF2 CPU module is equipped with 4 connectors in order to be connected to user defined
hardware. Additionally the 78K0/FF2 CPU module contains about connector CN7 for On-Chip debugging
purpose and connector CN8 for CAN communication.

4.1 78K0/Fx2 — CAN it! CPU module

vl

@ - NN - @]

= o
CNB 4 ELLYI s | o [0
RIEO(E= g
R2 == CNS

_ _ eeeeoeooo0 o

o0 leececceoeoeoy

@@ |78KO - CAN it!
]..3 EESS-0800-030-01

..U Version: 1.00

00 |f.ﬁcz L E = O

o o -E ..
LS oo 00
e = = @0
00 = = 00
. . .—% 78F0O893GK %_‘ . .
00 = = o¥e)
o0 O THIBA oo
..c_} E_ E*% 1] ..
00 Mode in Germany CN3 —
00 (00000000 ®0®|n
>c 100000000 ® 0

Figure 4: 78K0/Fx2 — CAN it! CPU module components
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4.1.1 External connector CN3, CN4, CN5, and CN6

CN3, CN4, CN5, and CN6 are connectors for external user hardware.

CN3 Port 78K0/FF2 CN4 Port 78K0/FF2 CN5 Port 78K0/FF2 CN6 Port 78K0/FF2
1 P120, INTPO, EXLVI 1 P60 1 P31, TI002, INTP2 1 P97, ANI15

2 P47 2 P61 2 P50 2 P96, ANI14

3 P46 3 P62 3 P51 3 P95, ANI13

4 P45 4 P63 4 P52 4 P94, ANI12

5 P44 5 P33, TI51, TO51, INTP4 5 P53 5 P93, ANI11

6 P43 6 P64 6 P30, INTP1 6 P92, ANI10

7 P42 7 P65 7 P17, TI50, TO50 7 P91, ANI9

8 P41 8 P66 8 P16, TOH1, INTP5 8 P90, ANI8

9 P40 9 P67 9 P15, TOHO 9 P87, ANI7

10 |[/RESET 10 |P130 10 P14, RXD60 10 P86, ANI6

11 P124, XT2, EXCLKS 11 | P76, SCK11 11 P13, TXD60 11 P85, ANI5

12 P123, XT1 12 |P75, SI11 12 P12, SO10 12 P84, ANI4

13 FLDMO 13 |P74,S0O11 13 P11, SI10, RXD61 13 P83, ANI3

14 P122, X2, EXCLK 14 [P73, BUZ, INTP7 14 P10, SCK10, TXD61 14 P82, ANI2

15 P121, X1 15 |P72, PCL, INTP6 15 P54 15 P81, ANI1

16 REGC 16 |P71, CRXD 16 P55 16 P80, ANIO

17 Vss 17 | P70, CTXD 17 P56 17 P01, TI010, TO00
18 EVss 18 | P06, TIO11, TOO1 18 P57 18 P00, TI000

19 VDD 19 | P05, SSI11, TI0O1 19 AVREF 19 P132, TI013, TO03
20 EVDD 20 (P32, TI012, TO02, INTP3 20 AVSS 20 P131, TI003

Table 13: CN3, CN4, CN5, and CN6 connection to 78K0/FF2

4.2 High Speed CAN connector CN8

CN8 is a D-SUB 9 connector for High Speed CAN with CiA standard pin assignment. The used
transceiver is the PCA82C250 with bus termination. The transceiver is connected to the CAN interface of
the 78K0/FF2 device, whereby the standby mode control is selected by port P67.

CNS8

Function

N.C.

CANL

GND

N.C.

N.C.

N.C.

CANH

N.C.

OO (N|O ||~ [WIN|—

N.C.

Table 14: CAN connector CN8
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4.2.1 OCD connector CN7

Connector CN7 (not assembled) allows connecting the QB-78KOMINI On-Chip debug emulator to the
78K0/Fx2 — CAN it! board in order to use the On-Chip debug function of the 78K0/FF2 device.
QB-78KOMINI is a separate product from NEC and it is not included in this starterkit package.

CN7 Function
RESET_IN
RESET_OUT
FLMDO
VDD_IN

X2

GND

X1

GND

N.C.

0 N.C.

Table 15: OCD connector CN7

=100 (N[~ [W|IN|—

To enable On-Chip debugging by using the QB-78KOMINI, please set switch SW4 to the following
configuration:

SwW4 Setting
S1 OFF
S2 ON
S3 OFF
S4 OFF

Table 16: SW4 configuration for OCD via QB-78K0OMINI

For more details on how to configure 78K0/Fx2 — CAN it! in order to use On-Chip debugging please refer
to CHAPTER 5, ON-CHIP DEBUGGING.
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5. On-Chip debugging

The 78K0/Fx2 — CAN it! board offers two possibilities to use On-Chip debugging (OCD). The On-Board
debug function of 78K0/Fx2 — CAN it! allows On-Chip debugging without a need of external debug
hardware. Within this mode the default USB / UART connection to the Host computer is used as debug
interface. All standard debug functions are available in the On-Board debugging mode like FLASH
programming / downloading, code execution, single stepping, breakpoints, memory manipulation etc.

Additionally 78K0/Fx2 — CAN it! supports the QB-78KOMINI On-Chip debug emulator in order to use On-
Chip debug function of the 78KO0/FF2 device. The system configuration for On-Chip debugging is shown

in figure below.
78KO0/Fx2
CAN it!

OCD via
On-Board debug function

.%f T

alternative
[+%-]

y Ay

AT

OCD via
QB-78KOMINI On-Chip debug emulator

Figure 5: 78K0/Fx2 — CAN it! configuration for On-Chip debugging

5.1 OCD via On-Board debug function

To operate the 78K0/Fx2 — CAN it! board within the On-Board debug mode configure switch SW4 as
following:

St ON
S2 ON
S3 OFF
S4 OFF

Table 17: SW4 configuration for OCD via On-Board debug function
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5.2 OCD via QB-78KOMINI On-Chip debug emulator

To operate the 78K0/Fx2 — CAN it! board together with the QB-78KOMINI On-Chip debug emulator,

configure switch SW4 as following:

Sw4 Setting
St OFF
S2 ON
S3 OFF
S4 OFF

Table 18: SW4 configuration for OCD via QB-78KOMINI
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5.3 78K0/FF2 memory map

The 78K0/FF2 memory layout is shown in the table below.

I8

FFFFH
Special function
registers (SFR)
; FF20H
------- 256 x 8 bits ------- —
X FF1FH
FFOOH
FEFFH General-purpose
registers Short direct
FEEOH 32 x 8 bits addressing
FEDFH
_ Internal high-speed RAM |
_________ \paxEbls | eeeon 4
FE1FH
e Neter FE10H
FEOFH
FBoOH
FAFFH | AFCAN area 1
EAOOH 256 x 8 bits [
FaFFH
Data memory A |
space & Reserved
F800H i
16384 =« 8 hits
F7FFH (bank 4)
RAM space in Internal expansion RAM 16384 = 8 bitsl‘-‘f / ?FFFHJ J
which instruction = ‘ = (bank2) || Program area o
can be fetched 6144 x 8 bits / ]
E0OOH 1000H
DFFFH OFFFH
= Reserved
CoooH e CALLF entry area A
BFFFH 0BOOH
Flash memory 07FFH
o 16384 x 8 bits
(bank 0) 1 = Program area A
8000H O
7FFFH \\ 16384 « & bits o082
\ | (bank 5 i
Program ‘16384(x ank.2) OOTEH Option byte area
memory space Flach | (bank 3)
lash memory 16384 x 8 bits
e 32768 x 8 bits 2 (bank 1) CALLT table area
(common)
ot¢oH | 0040H
018FH 003FH
Note 2
QoesH |
0082H Vector table area
0000H 0000H
Notes 1. During on-chip debugging, use of this area is disabled since it is used as the user data backup area for
communication.
2. During on-chip debugging, use of this area is disabled since it is used as the communication command

area (256 bytes to 1 KB).

Table 19: 78K0/FF2 memory map

The 78K0/Fx2 — CAN it! does not reserve any resources of the 78K0/FF2 device, consequently all
available memory of the device is free for application software.
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6. 78K0/Fx2 — CAN it! installation and operation

6.1 Getting started

The IAR C-SPY debugger allows to download and debug application software on the 78K0/Fx2 — CAN it!
starterkit hardware. Additionally the FPL3 FLASH programming software can be used for simple FLASH
programming of the 78K0/FF2 internal FLASH memory. As communication interface between the host
computer and the 78K0/Fx2 — CAN it! board a USB interface line is needed. Before you can download,
debug or execute an application program, hardware and software must be installed properly.

6.1.1 CD-ROM contents

The CD-ROM shows following directory structure:

NEC 78KO0/Fx2 — CAN it! (F:)
1 Acrobat
= FPL3
1 Drivers
C1FPL3
_1PRM
_11AR Embedded Workbench 78K
] SamplePrograms

CD-ROM ROOT

- Acrobat Reader for 32Bit Windows OS

- FPL3 FLASH programming software

... USB driver

... FPL3 setup directory

... PRM parameter files

- |AR Embedded Workbench for 78K

- Sample programs for 78K0/Fx2 — CAN it!

Table 20: 78K0/Fx2 — CAN it! CD-ROM directory structure
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7. Hardware installation

After unpacking 78K0/Fx2 — CAN it!, connect the board to your host computer using the provided USB
interface cable. When 78K0/Fx2 — CAN it!is connected, the USB driver needs to be installed on the host
machine. Please refer to the following CHAPTER 8 SOFTWARE INSTALLATION.

8. Software installation
The 78K0/Fx2 — CAN it! package comes with several software demo packages:

¢ |AR Systems Embedded Workbench for 78K, including C compiler, assembiler, linker, librarian and IAR
C-SPY debugger

e FPL FLASH programming software

e Sample programs

The IAR Systems Embedded Workbench and the FPL3 FLASH programming GUI must be installed on your
PC. For detailed installation hints, refer to the following chapters and to the corresponding documentation of
the IAR Embedded Workbench.

8.1 IAR Systems Embedded Workbench for 78K installation

To install the IAR Systems Embedded Workbench for 78K including C-SPY debugger, select the SETUP
program in the directory \IAR Embedded Workbench 78K\ew78k\ of the CDROM. The setup dialogues
will guide you through the installation process.

8.2 FPL3 FLASH programming GUI installation

To install the FPL3 FLASH programming GUI select the SETUP program in the directory \FPL3\ of the
CDROM. The setup dialogues will guide you through the installation process.

8.3 Sample program installation

To install the sample / demonstration programs for the 78K0/Fx2 — CAN it! board select the SETUP program
in the directory \ SamplePrograms\ of the CDROM. The setup dialogues will guide you through the
installation process.
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8.4 USB Driver Installation

In order to use the 78K0/Fx2 — CAN it! board for On-Chip debugging or FLASH programming,
the USB driver needs to be installed on the host machine. Install the driver according to the
following procedure:

Installation on Windows 98SE/Me ......... Page 30
Installation on Windows 2000 ................ Page 32
Installation on Windows XP ................... Page 38

8.4.1 Installation on Windows 98SE/Me

1.  When the 78K0/Fx2 — CAN it! board is connected with the host machine, the board is

recognized by Plug and Play, and the wizard for adding new hardware is started. Click
i.

Figure 6: Add New Hardware Wizard (Windows 98SE)

Add New Hardware Wizard

Thiz wizard searches for new drivers for:

USE <-> Serial

A device diver iz a zoftware program that makes a
hardware device work,

Click.

< Bask I Mewt » I Cancel |

2. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,
then click Next>).

Figure 7: Search Method (Windows 98SE)

Add Hew Hardware Wizard

Wwhat do you want Windows to do?

Check that "Search for a
suitable driver ..." is selected.

& Search for the best driver for your device,
{(Recommended). i

' Display a list of all the drivers in a specific
|ozation, =0 you can select the driver you want.

Click.

< Back Memut » Cancel
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3. Check the "Specify a Ilocation" check box only and enter "C:\Program
Files\NECTools32\FPL3\DRIVER" in the address bar, then click [Next>].

Figure 8: Search Location Specification (Windows 98SE)

Add Hew Hardware Wizard

\Windoves vl sesch for ness divers mviks diver databaze
an yous hasd deve, andn ang of the folowng selectad
hocations: Chck Mes to sait the seanch

I~ | Eloppsy disk diive:

[ | CO-ROM diive

I | Mlicsoeoit Windowe Update
<1> Check "Specify
a location" only. ¥ _Specily 3 locaton

||: \Progeamn Fles\NECTools324 FFL3NDRN x|

A

<3> Click.

<2> Enter "C:\Program Files\NECTools32\FPL3\DRIVER".

Remark If the installation destination folder is changed at the time of GUI software installation,
enter "new-foldenDRIVER".

4.  The window below is displayed. Click .

Figure 9: Checking Driver to Be Installed (Windows 98SE)

Add Hew Hadwoare Wizard

Windawes drrves Ble seaich foi The device:

LISE High Speed Senal Comeziter

Wincowes i now ready lo inetal the best dineer for thes:
device. Click Back to select & diflerent dnver, or click Mest

o coonbinue:

Locatnn of diver

= CAPROGRATT\HECTOO~14 FPL3\DF Click.
< Back Cancel
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5. When the window below is displayed, the installation of the USB driver is completed. Click
. The installation of the USB Serial Port driver is then automatically performed.

Figure 10: Installation Completion (Windows 98SE)

Add Hew Hardware Wizard

% I15B High Speed Serial Converter

Windows has finizhed installing the software that your new
hardware device requires.

Click.

< Back

Cancel |

8.4.2 Installation on Windows 2000

1.  When the 78K0/Fx2 — CAN it! board is connected with the host machine, the board is

recognized by Plug and Play, and the wizard for finding new hardware is started. Click
Nest

Figure 11: Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New

\? Hardware Wizard

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

Click.

To continue, click Mext.

¢ Back Mext » I Cancel
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2. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,
then click Next>).

Figure 12: Search Method 1 (Windows 2000)

Install Hardware Device Drivers P
A device driver iz 3 software program that enables a hardware device to wark with

an operating spstem.

Thiz wizard will complete the installation for this device:

Check that "Search for a @ USE <> Serial
suitable driver ..." is selected.

A device driver iz a software program that makes a hardware device work. Windows
needs driver files for pour new device. Ta lacate driver files and complete the
installation click Nexst.

*what do pou want the wizard to do? .
Click.

% Search for a suitable driver for my device [recommended)

™ Dizplay a lizt of the known drivers for this device o that | can choose a speoms
driver

X

< Back |I Cancel |

3. Check the "Specify a location" check box only, then click Next>)].

Figure 13: Driver File Location 1 (Windows 2000)

Found New Hardware Wizard )

Locate Driver Files
Wwhere do you want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE <-> Sefial

The wizard zearches for suitable drivers in itz driver databaze on pour computer and in
ary of the following optional search locations that you specify.

Check that  "Specify a Ta start th h, click Mest, If il fl disk or CO-ROM dri
s . o start the search, click Mext. If pou are zearching on a floppy disk or CO- rive,
location Only is checked. inzert the floppy disk or CD befare clicking Mext.

ed.hed.

Optiohal search locations:

™ Floppy disk drives Click.
™ CO-ROM drives
¥ Specify a location

< Back i MHext » I Cancel

[ Microzoft Windows Update
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4.  Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then click @(I

Figure 14: Address Specification 1 (Windows 2000)

Found Mew Hardware Wizard x|

Inzert the manufacturer’s nstallation disk into the drive g Click.
zelected, and then chok OF_ -:H_

Cancel I

Copy manufacturer's files from:
C:5\Program FilesA\MECT ools 324 FPL 3 YDRIVE j Browse, ..

T

Enter "C:\Program Files\NECTools32\FPL3\DRIVER".

[

Remark If the installation destination folder is changed at the time of GUI software installation,
enter "new-foldenFPL3\DRIVER".

5.  Click Nexts|.

Figure 15: Driver File Search 1 (Windows 2000)

Found Mew Hardware Wizard

Driver Filez Search Results nﬁu
The wizard has finished searnching for dirver fles for pour hardware device. \?

The wizard found a driver fior the following device:

@ LISB -3 Seial

“windows found a diver for this device. To nstal the diver Windows found, click Mext,

o hprogram filestnectool=32% fpl 3 Swdmyers, ftdibus. inf

Click.

< Back I Mext » Cancel
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6. Click to complete the installation of the USB driver.

Figure 16: USB Driver Installation Completion 1 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> IJ5B High Speed Serial Conwverter

Windows has finished instaling the software far thiz device.

5

Click.

To cloze thiz wizard, click Finizh,

< Back [Canzel |

7. Proceed to the installation of the USB Serial Port driver. Click .

Figure 17: Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New
:'"?k Hardware Wizard

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

Click.
To continue, click Mext. |
L 1
< Back Meut > I Cancel
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8. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

then click .

Figure 18: Search Method 2 (Windows 2000)

Install Hardware Device Drivers

A device driver iz a zoftware pragram that enables a hardware device to wark, with
an operating system.

Thig wizard will complete the installation for this device:

@ USE Serial Port
Check that "Search for a

suitable driver ..." is selected.

B device driver is a software program that makes a hardware device work, YWindows
eeds driver filez far pour new device. To locate driver filez and complete the
hstallation click Mest.

What do you want the wizard to do?

{* Search for a suitable driver for my device [recommended)

Click.

™ Display a list of the known drivers for this device so that | can choose a sp
driveer

< Back Cancel |

9. Check the "Specify a location" check box only, then click .

Figure 19: Driver File Location 2 (Windows 2000)

Locate Drniver Files
where do you want wWindows to zearch for driver files?

Search far driver files for the following hardware device:

@ USB Serial Port

The wizard zearches for suitable drivers in its driver databaze on your computer and in

Check that "Specify a ary aof the following optional zearch locations that you specify.

e . To start the search, click Mest. If you are zearching on a floppy disk or CD-ROM drive,
location” only is checked. inzert the floppy digk or CD before clicking Mexst.

Ophional search locations:

Fl disk dii .
[ Floppy dis .nvex Click.
[~ CD-ROM drives

¥ Specify a location

[ Microsoft Windows Lpdate

< Back Mest = I Cancel
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10. Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then click @

Figure 20: Address Specification 2 (Windows 2000)

Found Mew Hardware Wizard akn |

Inz=ett the manufachurer’s netalation dik into the dive
selectad, and then click Ok

Click.

—Lopy manufacieers flas fom
||::"\P'|-:|grarn Files\HE CTooks 324 FPL3 \DRIVE

!

Enter "C:\Program Files\NECTools32\FPL3\DRIVER".

i

_J Brovese.. |

Remark If the installation destination folder is changed at the time of GUI software installation,
enter "new-folde\DRIVER".

11, Click [Next>)].

Figure 21: Driver File Search 2 (Windows 2000)

Found Mew Hardware YWizard

Driver Filez Search Results hﬁh
The wizard hasz finizhed searching for dirver fles for vour hardware device. E‘?’

The wizard found a driver for the following device:

@ LISE Serial Paort

YWindows found a divver for thiz dewice. To nstall the diver "Windows found, click Mesxt,

c:hprogram fileshnectools32% ipl 3dmver fidiport. inf

Click.

< Back et = Cancel
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12. Click to complete the installation of the USB driver.

Figure 22: USB Driver Installation Completion 2 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> IJSB Sernial Port

Windows has finizhed installing the software for this device.

5

Click.

To close this wizard, click Finigh.

< Black I Finizh I Cance|

8.4.3 Installation on Windows XP

1.  When the 78K0/Fx2 — CAN it! board is connected with the host machine, the board is
recognized by Plug and Play, and the wizard for finding new hardware is started. Check
that "Install from a list or specific ..." is selected, then click Next>].

Figure 23: Found New Hardware Wizard 1 (Windows XP)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps pou install zoftware for:

USE <-» Serial

3:‘) If your hardware came with an installation CD
or Hoppy disk. ingert it now.

YWhat do you want the wizard to do?

Check that "Install from a list or
specific ..." is selected.

) Install the software automatically [Recommended)
() Install fram a list or specific location [Advanced) Click.

Click Mext to continue.

Mext > Cancel
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2.  Check that "Search for the best driver in these locations." is selected. Check the "Include
this location in the  search:" check box and enter "C:\Program
Files\NECTools32\FPL3\DRIVER" in the address bar, then click [Next>].

Figure 24: Search Location Specification 3 (Windows XP)

Eound Mew Har twvare Wizard

Pleaze choose your search and nstallation ophions. -
<1> Check that "Search for the
best driver in these locations."
is selected. Sl !
> () Search for the best diver in these locations.
Use lhe chack boxas baloss ko it or expand the default search, which includes local
paths and removable media. The best diver found wall be installed.
[[] Sestch removable media (foppy. CO-ROM_)
[#] Include thiz location in the ssasch
<2> Check  “Include this | C:AProgram Files\NECTook 2\ FPLIWORNER v || Browse
location in the search:
only. (O Don't search, | vl chti the drives o insial
Choose this ophion bo t the device: dirvesr from a list. Windows does not guaraniee that
the diver wau choose pall be lhe bast match for pour hardware.
[ <Back ]rhles-ﬁ_sﬂ Cancel
et ]
<3> Enter "C:\Program Files\NECTools32\FPL3\DRIVER". <4> Click.

3. As shown below, "has not passed Windows Logo testing to verify its compatibility with
Windows XP." is displayed. Click [Continue Anyway|.

Figure 25: Windows XP Logo Testing 3 (Windows XP)

Hardware Installation

L1 E The zoftware you are inztalling for this hardware:
-
IISE High Speed Serial Converter

has hiot pazzed Windows Logo testing to werify it compatibility
with Windows =P, [Tell me why thiz testing is important. ]

Continuing your installation of this zoftware may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Click.

\ | Cantinue Anpway | STOF Installation
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4.  When the window below is displayed, the installation of the USB driver is completed. Click
Finish|.

Figure 26: USB Driver Installation Completion 1 (Windows XP)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

% USE High Speed Serial Corwverter

Click.
Click Finizh to cloge the wizard,
Finizh
5.  Proceed to the installation of the USB Serial Port driver. Click [Next>|.
Figure 27: Found New Hardware Wizard 2 (Windows XP)
Found New Hardware Wizand
Welcome to the Found New
Hardware Wizard
Thiz wizard helps wou install software Far:
USE Serial Port
:;'J\J If your hardware came with an installation CD
“ZE2 or Hoppy disk. insert it now.
‘what do you want the wizard to do?
Check that "Install from a list O Install the soft g 25 i
or specific ..." is selected. niztall the software automatically [Recommended) Click.

() Install fram a list or specific location [Advanced]

Click. Mext to continue. /

l Cancel ]
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6. Check that "Search for the best driver in these locations." is selected.

Check the "Include

this  location in the search:" check box and enter "C:\Program

Files\NECTools32\FPL3\DRIVER", then click Next>].

Figure 28: Search Location Specification 2 (Windows XP)

Pleaze choose pow seach and installshon oplions.

<1> Check that "Search for the best
driver in these locations." is
selected.

— (&) Seanch lor he best diver in these lncalions

[[] Seaich ramovable media Foppe. CDWROM._.|

the search:" only. | C:\Progiam Fles\NECT 00k 32\ FFL 3 \DRIVER

Use lhe check baxes balao bo lwit o espand the delad! seaich, which nelades local
pathe and removable madia The best dives found will be niztalied.

<2> Check "Include this location in | | ——¥ Fllochice b keshon b Bie search

w Browse

) Dot zeanch. I‘u‘uil chaoose e dives i ralal

Chioaze this cplfan to select the device deves bom & 2. Windowe does nol gugrartes Thal
ter drivar yow chose wil be the best match for your handwane,

i < Back ]

Heul > | Cancal ]

<3> Enter "C:\Program Files\NECTools32\FPL3\DRIVER".

1

<4> Click.

7. As shown below, "has not passed Windows Logo testing to verify its compatibility with

Windows XP." is displayed. Click [Continue Anyway|.

Figure 29: Windows XP Logo Testing 2 (Windows XP)

Hardware Installation

] 'E The zoftware you are installing for this hardware:
L]
ISE Serial Port

has not pazsed *indows Logo testing to verify its compatibility
with Windows =P [Tel me why this testing iz important. ]

Continuing your installation of this software may impair
or destabilize the commect operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
paszsed Windows Logo testing.

\ Continue Snwaay | STOF Inzstallation

Click.
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8.

When the window below is displayed, the installation of the USB driver is completed. Click

[Finish]

Figure 30: USB Serial Port2 Driver Installation Completion (Windows XP)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztalling the software for:

(3 I15B Sernial Port

Click.

Click Finizh to cloze the wizard,
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8.5 Confirmation of USB Driver Installation

After installing the two types of drivers, check that the drivers have been installed normally,
according to the procedure below. When using the 78K0/Fx2 — CAN it! board in combination
with FPL3 GUI, the information to be checked here is needed.

By clicking the "Device Manager" tab, check that the drivers are installed normally.

E Computer Management

Figure 31: Device Manager

EBEX

Q File  Ackion  Wiew  ‘Window  Help —|& J
4 H & ®

Computer Management (Local) + j Computer A
- ﬁ& System Tools +-=g Disk drives

+ Event Viewer + @ Display adapters

+ Shared Falders +oody DVDYCD-ROM drives

+ Local Users and Groups +-i=y Floppy disk controllers

+ &% Performance Logs and Alerts + _ﬁ. Floppy disk drives

_.E..r.;. Device Manager
Storage

-

+-i=%) IDE ATAIATAPT contrallers
+-2 Keyboards

+1- 1"y Mice and other pointing devices
-5 Monitors

Removable Storage
Disk Defragmenter

+-EE Metwork adapters

+ & Services and Applications - (;yf Porks (COM & LPT)

(;,' Communications Paort (COML)

Disk Management

(;f Communications Paort (COMZ)

["5 st serial Part ccomzy e

+- %89 Processors

Check that "USB Serial Port
(COM?)" is present.

+-g= 2SI and RAID controllers
+- @), Sound, video and game controllers

+ é System devices

Universal Serial Bus contrallers

IJSE High Speed Serial Corverter

Check that "USB High Speed
Serial Converter" is present.

USE Fook Hub

For Windows 98SE/Me

device.

Caution Do not select [Update| and |[Erase when communicating with the target

For Windows 2000/XP

device.

Caution Do not perform "Hardware Modification Scan" when communicating with the target

Remark
(COM?) needs to be selected.

If the drivers above are not displayed, or the mark
CHAPTER 11 TROUBLESHOOTING.
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8.6 Driver deinstallation

The driver deinstallation program is installed on the host machine when the FPL3 software is

installed. Use the procedure below for deinstall the USB driver.

1. When using Windows XP, log on as the computer administrator. When using Windows

2000, log on as the Administrator.

2.  Double-click in the order from "My Computer" to "(C:)" to "Program Files" to "NECTools32"
to "FPL3" to "DRIVER". "Ftdiunin.exe" is displayed. Double-click "Ftdiunin.exe".

Figure 32: Driver Uninstallation

File Edit ‘“iew Favaorites Tools  Help

\_) Eack | lﬁ /:] Search lL Folders '

Address |2 Cr\Program Files\NEC Tools32\bint PG-FPLIDRIYERIFTDT

. Mame = Size  Tvpe
File and Folder Tasks 901 Release Info,DOC 6kE  Wordpad Document
2134 Release Info.DOC GkE Wordpad Documnent

J Make a new Falder y
COMPORT. PDF kB PDF File

@ E\.IFEIESh e tekht i e L"*ﬂ FTCOMMS . WD 24 KB Wirtual device driver
et Share this Folder SHFTDIBUS CAT 9KE  Security Catalog
_'}FTDIBLIS.INF 4kB  Zetup Information

Frdibus, sys 19KE  Syskem file
gFTDIPORT.CF\T 8KE Security Catalog
}FTDIF‘ORT.INF S KB Zetup Information

[C3) DRIVER b ETOILNEE T 1KE Configuration Settings
B My Documents 405 KE  Application

@ Shoreni cie 4 7 FTOIUMIM, INI 1 KB Configuration Settings
&l FTSEMUM, 5%5 25KE  Syshem file

Other Places

:‘ Iy Carmputer

o FTSEMUM.VED KB Wirtual device driver

-.‘ﬁ My Hetwork Places Fraer 2k, sys S KB System file
FTSERIAL.S¥S Double-click. |KB Svstem file

Details :'}FTSERMOLI.INF KB  Setup Information
L’-i] FTSERMOLLWAD TOKE  Wirtual device driver
L"-ﬂ Frseruiz, dil 45 KE  Application Extension
L_’-ﬂ FTSERUL.CLL Z3KE Application Extension
|'.:=:| README. TET 2EE  Text Docurment

Date Modified
6/12/2003 3:15 PM
6/16/2003 1:22 PM
4/10/2003 3:00 PM
6/10/2003 5:10 M
4/10/2003 3:00 PM
E/16/2003 1:23 PM
£/16/2003 1:24 PM
4/10/2003 3:00 M
6/16/2003 1:24 PM
4/10/200%3 3:00 PM
4/10/2003 3:00 PM
4/10/2003 3:00 PM
6/10/2003 5:10 PM
£/10/2003 5:10 PM
£/16/2003 1:24 PM
6/10/2003 5:10 M
41042003 3:00 PM
4/10/200%3 3:00 PM
6/11/2003 12:48 PM
5/20/2003 2:04 PM
6/16/2003 1:22 PM

e

3.  Click[Continud|.

Figure 33: Driver Uninstaller

FIDI Uninstaller ¥ersion 2.1 [g|
If your USE device iz connected. g . t now. .
Click.
Prezs Continue to uninstall the driv] to quit.
MEantinue Cancel
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4. Click to complete driver uninstallation.

Figure 34: Completion of Driver Uninstallation

FTDI Uninstaller ¥ersion 2.1 [g|

Uninstalling ¥ID_0403&PID_6&001

Deleting registiy entries.__
Deleting files_..

Uninztall complete. press Finizh to exit.

| P

Caution If the GUI software is uninstalled earlier, "Ftdiunin.exe" is also deleted. At this time, delete
"USB Serial Port (COM?)" and "USB High Speed Serial Converter" from Device Manager
manually.
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9. FPL3 FLASH programming software

9.1 Introduction
The parameter file for the 78KO0/FF2 device is installed automatically during installation of FPL3
GUI, folder <FPL3 install-path>\PRM. Nevertheless, newest version of parameter file for the

uPD78F0893 device can by download from the NEC Electronics Web site.

Download the parameter file for the PG-FP4 from the following NEC Electronics Web site:

http://www.eu.necel.com/updates

Copy the parameter file downloaded from the NEC Electronics Web site into sub-directory
<FPL3.EXE-install-path>\PRM created during GUI software setup (refer to CHAPTER 8
SOFTWARE INSTALLATION)..

9.2 Starting up the GUI Software

o GUI software startup
Select FPL3.EXE from the start menu to start the FPL3 GUI software.

When the GUI software is started normally, the following screen appears.

Figure 35: GUI Software Main Window
Menu bar

=10 %]

| File Dewvice Miew Help

7 & A

Toolbar Firrn Wersion :
ExtCode : Programmer
Yendor parameter

Parameter fila— window

;I Device \

Mame :

Action log window Mame :

Farmat ;
Werzion ;
Proceszsar YWer,

Load file—
M ame

[rate

Chilzum :

Area:

Caonnection to device
Part ;
Speed

Range
Status bar Freq. :

FAualtiply ; /
L|_I l

_1Readv [
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This window consists of the following items:

Name Display Information
Menu bar Displays menu items executable by the
(displayed at the top) FPL3.
Toolbar Displays frequently used commands as
(displayed under the menu bar) icons.
Action log window Displays an FPL3 action log.
(displayed under the toolbar)
Programmer parameter window Displays programming parameter
(displayed to the right of the action log settings.
window)
Status bar Displays status.

9.3 Toolbar

The toolbar contains buttons for starting the important procedures of the FPL3.

Figure 36: Toolbar Buttons

ﬁ [Device] — [Setup] button

i

| [Device] — [Blank Check] button

ey~

Hi

[File] — [Load] button

[Device] — [Erase] button

[Device] — [Program] button

3 [Device] — [Verify] button

[Device] — [Autoprocedure(EPV)] button
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9.4 Menu Bar

Depending on the actual device status and device type, some menu items may be enabled or
disabled.

9.4.1 [Eile] menu

Clicking the [File] menu displays the pull-down menu as shown below.
This menu mainly contains commands related to file operation.

Figure 37: [File] Menu

File Device Wiew

(1) [Load] command

The [Load] command allows you to select a program file.

The selected program file is programmed into the flash memory of the device by
executing the [Program] command or [Autoprocedure(EPV)] command.

Figure 38: HEX File Selection Window

Lok ir: Ia FFL3 j = £ Ea-

_ IDRIVER

_PRM

File name:

Dpen I
Files of twper | S-rec / Hex files [*rec:® & hex) j Cancel |
L

The file selection window for program loading displays the most recently used directory to
which a user program has been loaded. After a user program is loaded, a checksum
calculation is made and the result is displayed in the programmer parameter window.

[ button]

Selects a user program as a program to be written to the target device.

[ button]

Closes the window without selecting a program.
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(2) [Quit] command
The [Quit] menu is the command for terminating the FPL3 GUI software. Clicking|x |on the
right side of the task bar also terminates the FPL3 GUI software.
User settings are saved in the FPL3.INI" file, so that the GUI software starts up next time
with the same settings.

Note FPL3.INI is created in the Windows folder when Windows 98SE, Windows Me, or
Windows XP is used.
When Windows 2000 is used, FPL3.INI is created in the Winnt folder.

9.4.2 [Device] menu

Clicking the [Device] menu displays the pull-down menu as shown below.
This menu mainly contains commands for programming operations such as deletion,
programming, and verification on the target device.

Figure 39: [Device] Menu

FPL3
File | Device Wiew Help

T /ﬁ Blank Check
I Erase

=== [Program

Flast  ¥erify

»¥CL

Ceme Security
CheckSum
Autoprocedure EPY)

Signature read

Get Security setktings

Setup...

(1) [Blank Check] command
The [Blank Check] command allows you to make a blank check on the target device
Hj connected to the FPL3. If the flash memory of the target device is erased, a blank
check is terminated normally. If the flash memory is not completely erased, the
indication "not blank" is provided. Before starting programming, erase the flash
memory of the target device.

(2)

I fd—

[Erase] command

The [Erase] command erases the flash memory of the target device connected to the
FPL3. While the flash memory is being erased, the progress status is displayed in the
action log window to indicate programmer operation.

The execution on the [Blank Check] command before the [Erase] command is
executed follows the setting of '‘Command options' of the Advance tab displayed by
selecting [Device] — [Setup].

Upon completion of [Erase] command execution, the GUI software displays the result
of executing the command on the target device.

User's Manual U18596EE1VOUMO00



78K0/Fx2 — CA

N it! NEC

(3) [Program] command

7

(4) [Veri

The [Program] command sends a specified user program to the target device and
writes the program to the flash memory.

The execution of Verify operation for detecting an error in user program
communication from the FPL3 to the target device after the execution of the [Program]
command follows the setting of the '‘Command options' on the Advance tab displayed
by selecting [Device] — [Setup].

During programming, the progress status is displayed in the action log window to
indicate programmer operation. This progress status display window displays the
progress status on target device programming by percentage.

Upon completion of [Program] command execution, the GUI software displays the
result of executing the command on the target device.

fy] command

The [Verify] command sends a specified user program to the target device connected
with the FPL3, and performs verification against the data written to the flash memory
of the target device.

During verification, the progress status is displayed in the action log window to
indicate programmer operation. This progress status display window displays the
progress status of target device verification by percentage.

Upon completion of [Verify] command execution, the GUI software displays the result
of executing the command on the target device.

(5) [Security] command
The [Security] command initiates the programming of the security flag of the target device
connected to the FPL3. Set ‘Security flag settings’ on the Advance tab of the [Device] >
[Setup...] menu.

(6) [Checksum] command
The [Checksum] command reads the checksum value of the target device connected with

the F

PLS.

This value differs from the value displayed in the parameter window of the main window.

(7) [Autoprocedure(EPV)] command

N

The [Autoprocedure(EPV)] command executes the [Erase] command, [Program]
command and [Verify] command in succession.

When a user program is to be resent to the target device for comparison with the data
written to the flash memory of the target device because of a user program
communication error, execute the [Program] command by selecting [Device] —
[Setup] and specifying 'Command options' on the Advance tab, then set the automatic
execution of the [Verify] command.

During EPV execution, the progress status is displayed in the action log window to
indicate programmer operation. For a selected command, its execution operation,
and messages, refer to CHAPTER 10 HOW TO USE FPL3.

Upon completion of [Autoprocedure(EPV)] command execution, the GUI software
displays the result of executing the command on the target device.

(8) [Signature read] command

The

[Signature read] command reads the signature information (device name, flash

memory information, and so forth) of the target.
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(9) [Setup] command

P

(a)

The [Setup] menu allows you to make settings related to flash memory rewriting
according to the user environment and to set command options. Each time the GUI
software is started, the most recently used parameter file (.PRM) is read and the
settings are displayed. The [Setup] menu allows you to modify the settings of items
other than those items consisting of shadowed characters according to the user
environment.

Standard setup

This menu is used to set the environment for rewriting the flash memory of the target
device.

The mode of communication with the target, the operating clock, and so forth differ
depending on the device used. For details, refer to the manual of the device used, when
making settings.

The window shown below is opened.

Figure 40: Device Setup Window - Standard

Device Setup =

Standard | Advance I

Parameter file | PRM File Fiead

—Host connection———— — Supply ozcillator

Fart I 7I Frequency I bHz
Speed |-|-|52|:||:| vI b uiltiply rate I

— Operation kMode

™ Block Er‘u:ll TI

i~ Area [T Show fddres

[T Target Reset Message

aF. Cancel

This window shows all basic options that can be set in accordance with the user
environment and target device.

[ button]
Clicking the button saves the settings on the Standard and Advance menus and
closes the window.

[| Cancel | button]
Clicking the | Cancel | button closes the window without saving the settings on the
Standard and Advance menus.
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<1> Parameter file

This file holds parameters and timing data required to rewrite the flash memory of the
target device. Do not modify the data in the parameter file because the data is
related to the guarantee of rewrite data.

The parameter file is protected by the checksum function. If the checksum result
indicates an error, the FPL3 does not accept the parameter file.

Figure 41: Device Setup Window - Parameter File Selection

Parameter file PR File Read

Figure 42: Parameter File Selection Window
open 2| x|
Look in: | ‘3 PRM | & & cF &

File: name: I | Open I
Files of type: IPHM Files[* PR | Cancel |

4

[|PRM File Read | button]

A window for specifying a parameter file is displayed. Specify a desired file then
click
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<2> Host connection

<3>

"Host connection" is used to select a channel for communication between the
78K0/Fx2 — CAN it! board and host machine.

Figure 43: Device Setup Window — Host connection

Host connechion

Fiort I 'I
Speed [175200 ]

[Port list box]
Select a channel for communication between the 78K0/Fx2 — CAN it! board and host
machine.

e COM1 to COM256

Remark Selectable ports can be checked using Device Manager. For details, refer
to CHAPTER 8.6 Confirmation of USB Driver Installation.

[Speed list box]

Select a communication rate for the selected communication channel from the
following:

9600 bps

19200 bps

38400 bps

115200 bps

Remark For selectable communication rates, refer to the user's manual of the
device used.

Supply oscillator

"Supply oscillator" is used to select a clock that determines programming, data
transfer, and a transfer rate.

Figure 44: Device Setup Window - Supply Oscillator Selection

Supply ozcillator

Frequency I bHz

Fulbiply rate I

[Frequency box]

Sets the clock frequency of the target system.

The range of operating frequency varies from one device to another. So, check the
specifications of the device used before making a setting.

[Multiply rate]

Specifies the division rate or multiplication rate of the target device.

If the target device has an on-chip PLL circuit, enter a division rate or multiplication
rate according to the use environment.

The selectable division rate or multiplication rate differs depending on the device.
Check the specifications of the device used before making a setting.

If the target device does not have an on-chip PLL circuit, select "1.0".

On the initial screen, the default setting is displayed according to the parameter file.
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<4> Operation Mode

<5>

The setting of "Operation Mode" may divide the flash memory of some target devices
into blocks or areas.

This menu is used to select an operation mode of the flash memory. Some devices
do not have the block and area division modes, and some devices have only one of
the modes. In these cases, a nonexisting mode is unchoosable.

Figure 45: Device Setup Window - Operation Mode

Operation Mode

" Block Er'u:ll vI

i Area [T Show Addres

[When Chip is selected]
The entire flash memory area of the target device is subject to rewrite processing.

[When Block is selected]

Specify the Block number range subject to rewrite processing by using Start/End.
The Start/End list boxes display the Block numbers where the flash memory of the
target device is configured.

[When Area is selected]

Specify the Area number range subject to rewrite processing by using Start/End.

The Start/End list boxes display the Area numbers where the flash memory of the
target device is configured.

[Show Address check box]

Specify whether numbers or addresses are displayed in the Start/End list boxes.
If this check box is checked, addresses are displayed.

If this check box is not checked, numbers are displayed.

Target Reset Message

By checking the Target Reset Message check box, the window promoting the
reset operation manually is displayed even when the reset signal cannot be
connected to the target cable.

Figure 46: Device Setup Window — Target Reset Message

[~ Taiget Feset Meszage
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(b) Advance setup
The Advance setup menu is used to specify the command options and security flag
settings.
When "Advance" is clicked, the following window is displayed:

Figure 47: Device Setup Window - Advance
Device Setup ﬂ

Standaid Advance |

— Command options
[~ iBlank check before Erase

[~ Fead verify after Pragram
[~ Security flag after Pragram

[ Checksum after Pragram

— Security flag zettings
[~ Dizable Chip Erase

[~ Disable Black Erase
[~ Disable Pragram

[ Digable Boot block cluster reprogramming

[ Target Reset Message

(] I Cancel

<1> Command options
This dialog box is used to specify the FPL3 flash processing command options.

Figure 48: Device Setup Window - Command options

— Command options
[~ Blank check before Erase

[~ Read werify after Progranm
[~ Security flag after Program

[~ Checksumn after Pragram

[Blank check before Erase check box]

If this check box is checked, blank check is made before the Erase command or EPV
command is executed.

If the result of a blank check indicates OK, erase processing is not executed.

[Read verify after Program check box]

If this check box is checked, write data is sent from the programmer after execution
of the Program command and EPV command, then the data is verified against the
data written to the flash memory.

[Security flag after Program check box]

If this check box is checked, automatic programming of the selected security flag is
executed after execution of the [Program] and [Autoprocedure (EPV)] commands.
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[Checksum after Program check box]
If this check box is checked, the flash memory checksum value of the target device is

read from the target device after execution of the Program command and EPV
command.

This value differs from the value displayed in the parameter window of the main
window.

<2> Security flag settings

The <Security flag settings> dialog box is used to specify which security function is
valid.

Figure 49: Device Setup Window — Security flag settings

— Security flag zettings
[T Dizable Chip Eraze

[T Dizable Block Erase
[~ Dizable Pragram

[” Disable Boot block cluster reprogramming

Caution: The following is the correspondence between the [Erase] and
[Program] Commands when the security functions of a 78 K0/FF2
microcontroller are valid!

Chip Erase Command | Block Erase Command | Program Command
Disable Chip Erase Invalid Invalid Valid (Note1)
Disable Block Erase Valid Invalid Valid
Disable Program Valid Invalid Invalid
Disable Boot block Invalid Valid (Note2) Valid (Note2)
cluster
reprogramming

Notes 1: Since the [Erase] command is invalid, the data that differs from the
data already written in the flash memory cannot be written.

Notes 2: Valid only for the area other than the area specified as the boot area
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[Erase]

[Disable Chip Erase check box]

If this check box is checked, the [Erase] command becomes invalid in the entire flash
memory area of the target device.

At this time, the warning message shown below is displayed.

Figure 50: Device Setup Window — Disable Chip Erase

& When 'Chip Erase' is disabled, chip cannat be erased and programmed any mare!

QK I Zancel

Caution: Be aware that if the security flag is set in the target device, neither erasing
nor writing to the device can be enabled afterward!!!

[Disable Block Erase check box]

If this check box is checked, the [Erase] command becomes invalid in all the blocks of the
flash memory selected under Operation Mode in the Standard Setup menu. This setting is
cleared by the [Erase] command when Chip was selected under Operation Mode.

[Disable Program check box]
If this check box is checked, the [Program] command becomes invalid, as does the

command in all the blocks of the flash memory selected under Operation Mode in the
Standard Setup menu.

The [Erase] command for the entire flash memory area is valid. This setting is cleared by
the [Erase] command when Chip was selected under the Operation Mode.

[Disable Boot block cluster reprogramming check box]

If this check box is checked, the boot area is set with the boot block set in the Boot block
Cluster setting as the last block. At this time, the warning message shown below is
displayed.

Figure 51: Device Setup Window — Disable Boot Cluster Reprogramming warning

& When 'Book Block cluster reprogramming' is disabled, boat block cannot be erased and programmed any more!

] 4 I Cancel

Caution: Be aware that if the security flag is set in the target device, the boot area
cannot be rewritten to the device afterward!!!
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9.4.3 [View] menu

Clicking the [View] menu displays the pull-down menu shown below.
This menu contains commands for setting whether to display the toolbar and status bar.

Figure 52: [View] Menu

= FpL3
File Device | Yiew Help

Val

v Toolbar k
@ v Sktatus Bar y g ‘ %ﬁ

(1) [Toolbar] command
Checking the [Toolbar] command displays the toolbar. Unchecking the command hides the

toolbar.

(2) [Status Bar] command
Checking the [Status Bar] command displays the status bar. Unchecking the command

hides the status bar.

User's Manual U18596EE1VOUMO00

58



78K0/Fx2 — CAN it! NEC

9.4.4 [Help] menu
Clicking the [Help] menu displays the following pull-down menu:

Figure 53: [Help] Menu

=% FPL3

File Dewvice Wiew | Help

RIES v .

»» FlazhOpenning....
Flash Open OF

(1) [About FPL3] command
The [About FPL3] command opens the program entry window as shown below and
indicates the version.
Clicking terminates the display.

Figure 54: About FPL3 Window
About FPL3

= NIEC

%1.10
Copyright [C] MEC Electronics Corporation 2005
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9.5 Programmer Parameter Window
This window displays the settings of the programming parameters.

Figure 55: Programmer Parameter Window

Device—

I ame :

Firm “ersian ;
ExtCode
Wendar

FParameter file—

I ame :

Farmat :
Wersion ;
Processor Yer.

Load file
=

Date :

Chkgum :

Area:

Connection o device -

Pt ;
Speed
R ange
Freq. :

A Lltipl -

[Device]
Updated after communication with the target device to display information about the target
device.

[Parameter file]
Updated after [Setup] command execution to display information about a read parameter file.

[Load file]
Updated after [Load] command execution to select information about a selected program file.

[Connection to device]

Updated after [Setup] command execution to display information about the connection with the
target device.
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10. How to use FPL3 FLASH programming software

This chapter explains the basic operation of the FPL3 GUI for programming the 78K0/Fx2 — CAN it!
board. This chapter covers how to start the system, execute the EPV command, and program the
78KO0/FF2 target device.

The conditions of the series of operations described in this chapter are as follows:

Hardware configuration of 78K0/Fx2 — CAN it! :

Base board 78K0/Fx2 — CAN it!
Target device : 78K0/FF2 (uPD78F0893)
Clock : 12 MHz

Voltage level : 5V

Software configuration of FPL3:

Parameter file: 78F0893.PRM

Clock setting : 12 MHz Multiplied by 1
Port : COM4 (115200 bps)
Operation mode:  Chip

Write HEX ADC_demo.hex

Option setting : Blank check before Erase

10.1 Installing the FPL3 GUI software

Install the FPL3 GUI software on the host machine you are using, by referring to CHAPTER 8
SOFTWARE INSTALLATION (if the software has not been installed yet).

10.2 Installing the driver

Install the USB driver on the host machine you are using, by referring to CHAPTER 8 SOFTWARE
INSTALLATION (if the driver has not been installed yet).

10.3 Installing the parameter file
The parameter file for the 78KO0/FF2 device is installed automatically during installation of FPL3

GUI, folder <FPL3 install-path>\PRM. Nevertheless, newest version of parameter file for the
uPD78F0893 device can by download from the NEC Electronics Web site.
Download the parameter file for the PG-FP4 from the following NEC Electronics Web site:

http://www.eu.necel.com/updates

Copy the parameter file downloaded from the NEC Electronics Web site into sub-directory
<FPL3.EXE-install-path>\PRM created during GUI software setup (refer to CHAPTER 8
SOFTWARE INSTALLATION).
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10.4 Connecting and starting

<1> Set the 78K0/Fx2 — CAN it! board to the FLASH programming mode by switching SW4/S1 to
ON:

\
=

Version: 2.00

]
R7 = W SWZ W3
DO': oN O Ojjo b [H]
R1
SH1SZSSS/1 —
1 -
g (XXX XX K]
o ‘00000000 QOF
3= T g2
_ e " ! h] Jo®
|® @ ps ™1 -e 5@ @
o~ RRICHREEEIaRRAEe S
81 [ X ] S &- = E?EEIEJ.'.
s2 oo-3 . § E -joe
HOOZ L B E flee
S3 deelc ey, 8 N floe®
@@ © 5O = = Slee
S4 @ Q|o Slﬁ >B R O m clo®
Q0|5 L a, s l@o®
S~ W - EZ g
% N g..
;00000 o SND =
090000 GEHO..O..OOOOcz
— jeeceooeeee o
TBKO/Fx2 CAN i1 B8O 5 of)

<2> <Plug and Play> Connect the 78K0/Fx2 — CAN it! board with the host machine via the USB
cable. If the connection was already done, press the reset button SW1 to release the FLASH
programming mode.
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<3> Start the FPL3 GUI.

Figure 56: GUI Software Startup Screen

=10l x|

;I Drevice -

Mame :

Firrn Wersion :
ExtCode :
endor

Parameter file
Mame :
Farmat :
Werzion
Froceszor Wer.

Load file -
Mame

Date :

Chik.sum :

Area:

Connection to device
Fart :
Speed
Range
Freq. .

= Muiltiply :
< LI_I I

Ready 0

10.5 Setting the programming environment

<1> Select [Device] — [Setup] from the menu bar.
<2> The Standard dialog box for device setup is activated.

Figure 57: <Standard Device Setup> Dialog Box

Device Setup ﬂ

Standard | Advance |

Parameter file | PFM File Fiead

— Hast connection——————— 1 Supply ozcillatar

Part I vl Frequency I MHz
Speed |1152EIEI vl kA uiltiply rate I

— Operation Mode

" Block Endl 'l

= Area [~ Show &ddres

[T Target Reset Meszage

(] Cancel
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<3> Click |PRM File Read to open the parameter file selection window.

Select the parameter file “78F0893.prm” then click (Open|.

Figure 58: Parameter File Selection

open
Look in: Ilﬂ prm j Sl £F E-

[ 78F 0333, prm:

21|

File name: I".prm

Open I
j Cancel |

Files of type: | PRM Files[* PRM)
4

<4> From the Port list box, select the communication port that matches the host machine being

used. Select the communication speed of the Host connection.

Figure 59: Port Selection

Device Setup

Standard | Advance |

Parameter file |?8FDE!93.prm PRM File Read

—Hozt connection

Supply oscillakar
Pt IEDM4 vl Frequency |2D_DD bHz
Speed  [915200 - Mulbiply rate  {1.00
— Operation Mode
" Black En.jl'l2? "l
) firea [~ Showdddies
]4 Cancel

Remark Selectable ports can be checked using Device Manager.
CHAPTER 8.6 Confirmation of USB Driver Installation.
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<5> Set "Supply oscillator" according to the specifications of the 78K0/Fx2 — CAN it! board,
“Frequency = 12.00 MHz” and “Multiply rate = 1.00”. In "Operation Mode", please
specify the “Chip” mode. The following figure shows the recommended settings:

Figure 60: <Standard Device Setup> Dialog Box after Setting

x

Standard | Adwvarce I

Parameter file [7BF0833 prm PRM Fils Read

—Host connection———————— 1~ Supply oscillator

Part IEDM4 vI Frequency Im tH=
Speed |1152DD vl Multiply rate {1.00

r— Operation Mode

" Black End[127 |

) frea I Show &ddres

] Cancel

<6> Switch to the Advance dialog box.

Figure 61: <Advance Device Setup> Dialog Box

ﬂ

Standard  Advance |

— Command options
v iBlank check before Erase

[~ Read verify after Program
[~ Securty flag after Program

[~ Checksumn after Pragranm

— Security flag settings
[~ Dizable Chip Erase

[~ Disable Block Erase
[~ Dizable Program

[” Dizable Boot block cluster reprogramming

Ok I Cancel

<Command options>
Blank check before Erase : Checked
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<7> Click the button. The GUI software sets the parameters.
When the settings have been completed, the following screen is displayed:

Figure 62: Completion of Parameter Setting

_|ol x|
File Dewice Wiew Help
I'r
P R\
»» FlashOpenning.... ;I Device
Flash Dpen 0K Mame :
> COMMAND: Device Setup
PRM File Fead OK. Firm Wersion :
ExtCode :
\ e dor
" } " —— Parameter file
PRM File Read OK." is displayed. Mame - ToF0993
Farmat : 0414
Wersion | W10
ProcessorVer, 0200
Loadfile
MName
Date :
The display is updated. Ehksum:
[E5
Connection to device-
Part : COk4
Speed 115200
Range Chip
Freq.: 1200
J bultiply - 1.00
4] L o e
Ready

10.6 Selecting a user program

<1> Select [File] — [Load].
<2> Select a program file to be written to the target device, then click .

Figure 63: After Downloading

-1ofx|

File Device Wiew Help

ot 7 & ¥

'b> FlazhOpenning.... ;I Device
Flash Open OK Mame :
> COMMAND: Device Setup
PR File Read OF. Firmn % ersian :
»>COMMAND: LoadFile Open ExtCode :
Success read HEX file, tariatar ©
ﬁ ———— Parameter file
Mame FaF0893
e s Format ; 0414
"Success read HEX file." is displayed. Yiepsham - w0l
Processor Ver. 0200

Load file—
Mame  ADC_DEMO.HEX

Date:  2005/10/1914:07:11
Chilsgum :E354h
Area:  000000h-0007E0H

1 = PO

T e

The display is updated. Fort:  COM4
Speed 115200
Range Chip
Freq.: 1200
kA ultiply - 1.00
K LI_I I
Ready
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10.7 [Autoprocedure(EPV)] command execution

Select [Device] — [Autoprocedure(EPV)] from the menu bar.
When the [Autoprocedure(EPV)] command is executed, Blank Check — Erase — Program and
FLASH Internal Verify are executed sequentially for the nPD78F0893 device.

Figure 64: After EPV Execution
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File Device Miew Help
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Flazh Programming <705 .. lEERE el

Flazh Programming <807 — Loadfile

| MWame ADC_DEMO.HEX
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Speed 115200
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10.8 Terminating the GUI

Select [File] — [Quit] to terminate the GUI software. All settings executed so far are saved in the
FPL3.INI file, so that those settings can be reused when the GUI software is restarted.

10.9 Execute “ADC_DEMO” application

Set the 78K0/Fx2 — CAN it! board to the normal operation mode by switching SW4/S1 to OFF.
< Plug and Play> the 78K0/Fx2 — CAN it! board to start in normal operation mode or press the
reset button SW1 to release the normal operation mode.

10.10 Restarting the GUI
When the system is restarted, the same screen as shown in Figure 62 appears.
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11. TROUBLESHOOTING

| In driver installation, recognition based on Plug and Play is disabled. |

Cause:

The USB connector may not be inserted normally into the USB port of the personal computer.
Action:

Check that the USB connector is inserted fully into the USB port of the personal computer.
Alternatively, disconnect the USB connector, then insert the USB connector again after a while.

| The driver file cannot be found at a specified location. |

Cause:

The FPL3 FLASH programming software may not be installed correctly.

Action:

Install the GUI software again by referring to CHAPTER 8 Software Installation.

In checking by Device Manager, "USB Serial Port" or "USB High Speed Serial

Converter" is not displayed. Alternatively, the "I" or "x" is prefixed.

Cause:

The USB connector may not be inserted normally into the USB port of the personal computer.
Action:

Check that the USB connector is inserted fully into the USB port of the personal computer.
Alternatively, disconnect the USB connector from the USB port, then insert the USB connector
again after a while.

Cause:

The driver may not be installed correctly.

Action:

<1>  When this product is connected to the personal computer, right-click the driver marked

with "I" or "x".

Click when displayed.
<2> On Device Manager, execute [Hardware Modification Scan].
<3> Install the driver again with Plug and Play.

Cause:
The device may not be recognized (in the case of connection with the USB hub).
Action:
Try the following:
¢ Disconnect the USB connector, then insert the USB connector again.
¢ Connect the USB connector to another port of the USB hub.
If the same symptom occurs, do not use the USB hub, but directly connect the connector to the
USB port of the personal computer.

When this product is connected with a personal computer, the "Add New Hardware
Wizard" screen is displayed.

Cause:

If the USB connector of this product is not inserted into the USB port used at the installation
time but into another USB port, this product may be recognized as a new hardware item.
Action:

Install the driver by referring to CHAPTER 8.5 USB Driver Installation.
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| Communication with the 78K0/Fx2 — CAN it! board is disabled. |

Cause:

The driver may not be installed correctly.

Action:

Check if "USB Serial Port" and "USB High Speed Serial Converter" are installed correctly by
referring to CHAPTER 8.5 USB Driver Installation.

Cause:

The COM port selected via the “Port list box” within device setup menu of FPL3 may not be set
correctly.

Action:

Set the port checked using Device Manager.

Cause:

The 78K0/Fx2 — CAN it! board is operating in normal mode.

Action:

Set the board to the FLASH programming mode by setting SW4 switch S1 to ON.

Cause:

The PRM file selected in [Device Setup] may be incorrect.

Action:

Use the corresponding PRM file that matches the target device. For information about the PRM
file, refer to CHAPTER 9 FPL3 FLASH programming software.

Cause:

The setting of "Supply oscillator" in [Device Setup] may be incorrect.
Action:

Make a correct setting according to the specifications of the target device.
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12. IAR sample session

Before using the On-Board debug function of the 78K0/Fx2 — CAN it! board together with the IAR C-SPY
debugger it is necessary to install the USB driver first. The communication between the starterkit and the
IAR C-SPY debugger - that is running on the personal computer - is done via the standard UART / USB
connection.

To operate the 78K0/Fx2 — CAN it! board within the TK-78 On-Board debug mode configure switch SW4 as
following:

/ = Version: 2.00

2
WDOUAON B oo o
J= FilT o] le] el

0000000

o . 0000000 el
g
[ =a] e
‘ ®0
o L)
i i ) —_ 2Z|
5% fnpmshom gt o 00

19

o

o = - © o
ig° B - e e
St ON gts B By ilee
S2 ON ool THHHm o\@ cloe® ‘
33 OFF Y 2 3ledl
S4 OFF 100000 o :
1 0000® 5]

L ] !
78K8/F%2 CAN it! ™3 © "5 on
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When everything is set up correctly the IAR Embedded Workbench can be started. To do so, start the
Embedded Workbench from Windows “Start” menu > “Programs” > folder “IAR Systems” > “IAR Embedded
Workbench Kickstart for 78K”. The following screen appears:

A7 1aR Embedded Workbench IDE i =[]
File Edit Yiew Project Tools ‘Window Help

FH@ SRR o

x

FlY S =Ee»dbHEHE D

Embedded Workbench Startup

Create new project in current warkspace

Add existing project to current waork space

Open existing workspace

Example warkspaces

Recent workspaces:

™ Do not shaw this window at startup.

Cancel |

Ready [ I e

Figure 65: IAR Embedded Workbench

Now select the option “Open exiting workspace” from the “File” menu and locate the sample project. Open
the file “78K0_CANit.eww”. This is the workspace file that contains general information about the
demonstration projects and settings.
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After the demo workspace has been opened the projects contained in the workspace are displayed. Now

click on the little “+” sign next to the “ADC_demo” project to show files that were part of the project. The
screen should now look similar to this:

A 1AR Embedded Workbench IDE

Fle Edt Wew Project Iools Window Help

~lo|]

D@ S| =@ o |

Ay wuEe e ah BREE (D

Ready

| orkenarEN— * | adc_main | o0
ADC_dema - Diebug =
Filas BE R =
B [E78K0_CanNit :nid nain| void ]
}—E_\ ADC_demo - Debug v f
| [E]adc_main.c unsigned char i:
| Blinitc unsigned int twp result:
| F& B intermuptc
| Bilcdc _ disable_interrupt(): 47 disable all interrupts
| Lamouput vHardvareInit(): /7 peripheral settings
BICAN_dema - Debug v vSoftwareIniti): #/ variable Initislization
BIREACT_dema -Debug v LCD_init(): /7 LCD Imitialization
T\MEFLdemnfDehug v LCD_inst{Ox0l): /7 clear display
EUART_dema - Debug v )
LCD_write CGRAM{0x00,sbopatd[0]):  write display character EAM
LCD_write_CGRAM{0x01,sbopatl[0]);
LCD_write_CGRAM({0x0Z,cbgpatz[0]) ;
LCD_write_CGRAM(0x03, cbgpata[0]) ;
LCD_write_CGRAM({0x04, cbgpatd[0]) ;
LCD_write_CGRAM({0x05, cbgpats[0]) ;
LCD_write_CGRAM(0x06, cbgpats[0]) ;
LCD_write_CGRAM({0x07, cbgpati[0]) ;
__enable_interrupti): /¢ epable all interrapts
LCD_cursor (0x0) ;
LCD_string(setext0l[0]):
LCD_cursor (0x40) ;
LCD_string(setext02[0]):
wlaitzs(80) ; o/ delay
whiile {TRUE)
{
LCD_cursor {0x0) :
LCD_string(stext03[0])
LCD_cursor {0x40) ;
LCD_string(stext0d[0])
wiait2$ (80) ;
LED_cursor (0x0) ;
LED_string(stext0S[0]) ; .
Overview [ADC_demo | CaN_demo | REACT denc« [ | | (ry () "™ 77" (freant s | ,|—|

Figure 66: IAR project workspace

As a next step check some settings of the IAR Embedded Workbench that have to be made for correct
operation and usage of the On-Board debug function of the 78K0/Fx2 — CAN it! board. First highlight the
upper folder called “ADC_demo — Debug” in the workspace window. Then select “Project” > “Options” from
the pull-down menus. Next select the category “Debugger’. Make sure that the driver is set to “TK-78” in
order to use the On-Board debug function of the 78K0/Fx2 — CAN it! board. The device description file must

be set to “io78F0893.ddf".

Options for node “ADC_demo™

x|

Category:

General Options
C/C++ compiler
Azzembler

Cusztomn Build
Build &ctions
Linker

Setup | Extra Dptionsl PIuginSI

Diriver

Factory Settings |

. Debugger
IE-78
IECLIEE
MINICUBE
Simulator
TE-78

A
I|TK-?8 TH-78K s, TK-7BKORws |
IV Runta
Imain
Setup macro:

[T Use macra file

|

Device description
[ Overide default &
I$TDDLKIT_DIF|$\EDNFIG\DDF\io?BfDBSS.ddf

Select “TK-78” to
use On-Board
debugging.

Check that device
description file
io78f0893.ddf

is selected

.

Cancel |

Figure 67: IAR debugger options 1/2
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Before using the On-Board debug function it is necessary to set the corresponding USB serial COM port of
the host computer where the 78K0/Fx2 — CAN it! board is connected. To set the COM port, please select the
category “TK-78” and choose the corresponding serial port.

x
Category: Factory Settings |
General Dptions
C/Coe+ compiler Setup |
Azzembler
Custom Build - Download
Build Actionz [ Suppress
Linker .
Debuager [ Werity
IE-78 X
IECUBE o) 1L — Choose serial port
MINICUBE /'/
Sirnulator 4
k-7
— Communication log
[ Use communication log file

|$PHDJ_D IR $Mcspyoomm.log J

oK I Cancel I

Figure 68: IAR debugger options 2/2

Next the correct linker settings of the demo project will be checked. This can be done in the “Linker”
category as shown below. Select the “Config” tab and check that the linker command file “DF0893_V4.XCL”
is selected. This file is used by the linker and contains information on where to place the different sections of
code and data that may be used within the demo project.

Options for node “ADC_demo™ ll

Category: Factory Settings |

General Options

C/C++ compiler Dutputl Extra Dutputl ﬂdefinel Diagnosticsl List Config | Processingl
Agzembler Linker command file
Cusztomn Build
Build &ctions
|$PHDJ_D|H$\XCL\DFUBS3_V4.><CL J
Debugger
IE-78
IECLIBE ™ Overide default program entry
MIMICUEE & Entrylabel I_program_start
Simulator | Defined by application
TK-78 Search paths: [one per ling]
$TOOLKIT_DIREALIB ﬂ
— Raw binary image
File: Symbol:  Segment:  Align:
()8 | Cancel |

Figure 69: IAR Linker options
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Now after everything has been setup correctly it's time to compile and link the demonstration project. Close
the Options menu and select “Rebuild All” from the “Project” menu. If the project is compiled and linked
without errors or warnings it can now be downloaded to the 78K0/Fx2 — CAN it! board and debugged.

To start the IAR C-SPY debugger select the option “Debug” from the “Project” menu or press the ( @)
“Debugger” button. In the next step the TK-78 Emulator has to be configured before downloading a new
application. Press the OK button to enter the hardware setup menu. Set the configuration as show in the
figure below and start the download by pressing the OK button.

/7 1AR Embedded Workbench IDE =] 3]
File Edt View Project Taok ‘Window Help
DEEdd S| ie=rlo o] Y S G2 » &0 [0 35R L8
* | ade_main | o8
ADE_demo - Debug = =
Files =L S/ main Fumckion
= E78K0_CANit = g b x
}_E‘ [®ADC_demo - Debug - =D Code——— - Time Untt: ’—IDK
\ [ adc_main.c FFFFFFFFEFFFFFFEERE =
| -m Binitc | E] Cancsl
| [ interrupt.c -
| ~Main Clogk———————— 50 Dok ————————— L rupts
| & Clock Board £ Clack Board B
] v € Extenal ) Exieimal Default ization
= EACT_demo - Debug v £ System € System on
@ B TIMER:_demo- Debug v
- ha TR | kHz
BIUART _demo - Debug v I [ I E|
aracter RAM
~Moniter Clock— —Peripheral Break |~ Tarast - Target Power Dff |
& System & Disabled ' Cormect © Permit
" User " Enabled £ Not Cormest @ Not Permit
- Pin Mask ~Fail safe Break—
Il I TARGET RESET 5 J
iy Setip
=/t I~ INTERNAL RESET
—Memory Map rupts
Start Addiess Length Tyoe
| | =] [intemalfiomM = £dd
Dveniew [ADC demo ] CAN dema] REACT deme s |11 | 1555~ GraFTF rtord IO 0 Kbytes I >|_I
= OxE000 - OxF7FF Internal Extended RaM E144 bytes
Log 04FED0 - DFEFF Intemal RAM 1024 bytes I
Tue Dec 13 17.26:02 2005 C-SPY Processor D e |
Tue Dec1317:26:02 2005: C-5FY TK-78 Emulz
Femove Al
Tue Dec 13 17:26:02 2005: Emulator has o be —I

Press OK to enter Emulator Hardware Setup.

[ -

Figure 70: TK-78 hardware setup menu

User's Manual U18596EE1VOUMO00

74



78K0/Fx2 — CAN it! NEC

Now the debugger is started and the demo project is downloaded to the 78K0/Fx2 — CAN it! board. The

progress of downloading is indicated by blue dots in the TK-78 Emulator window. Please note, downloading
of larger executables can take some time.

7 1AR Embedded Workbench IDE

File Edit View Project Tools Window Help

-0 x|
DFEH@ & oo Oy S =Ee &6 0 HREE (S
X | adc_main.c T
ADC_demo - Debug =l LCD_dataibedl); 21
Files EEA| Eg-:“a:ic:g:;
: _data{bcd3) ;
B E78K0_Taste_it 2 if ({!bed0) LCD_string(stext07[01):
= ADC_denr!n -Debug v else LCD_stringistextDd[0]):
| [& adc_mainc 3
| Binite )
| [ irterrupt o
| Blcde
| L@ oupu /-
[EREACT dermo-Debug v /¢ main function
B TIMER:_demo - Debug v e
L@ BlUART_demo- Debug v void main( void |
{ C
unsigned cha Mkl Emulator
unsigned int Dowrnloading application ..
_ disable_in- (AN terrupts
vHardwareIni: ttings
vioftwarelnit() ; /#/ variable Initialization
LCD_init(): /¢ LCD Initialization
LCD_inst(0x0Ll): &4 clear display
LCD_write CGRAM(OxO0,sbgpatO[0])r /7 write display character RAM
LCD_write CGRAM(0x01,sbgpatl[0]):
LED_write CGRAM(0x0Z,shopat2[0]) 2
LCD_write CGRAM(0x03,sbgpat3[0]) 7 =
Overview IADE_demoI REACT_dema | TIM « | »| [kl 14] 1l ’|_|
| Messages | File ‘ Line ‘
Building configuration: A0C_demo - Debug
Configuration is up-to-date.
:—? Build | Debug Log x
Ready

T e
Figure 71: IAR project download
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After the download was completed all debug features of IAR C-SPY debugger are available, i.e. Single
Stepping (Step Over/-In/-Out), Go, Stop, Breakpoints, Register / Memory view etc.

To get more details on the debugger configuration and capabilities please refer to the “78K IAR Embedded
Workbench IDE User Guide” of the IAR installation.

IAR Embedded Workbench IDE -3l x|
File Edit Wew Project Debug Emulator Tools ‘Window Help
DeHd S 2R < | EyenEe £ &0 UKL 8
Sl 225222 8
adc_main.c | T * >
s j Goto l_ j ﬁ CPL Registers j
void wain( void ) main: ||ERPO (AX) = 0x=0710
f 0467 B3 _I|ERP1 (BC) = 0x=0000
unsigned char 1i: N disabls ints: R2 (C) = 0=00
unsigned int tmp_result; wHardvarelnit | R3 (B) 0=00
046d 9ATADS
& _disable interrupt(); 4 disaple all interrupts wSof tyarelnit (] R4 (E) 0x30
vHardwareTnit() /7 peripheral settings L(UjElJSD i JaD30: RS (D) = O=FB
K L . =
wSoEtwareInit() 7 A4 variable Initialization U4?En1 TR FRP3 (HL) = 0x0724
LED_initi): A4 LCD Initialization LCD inst{0=01% gg — BXEEZE
LCD_inst(0x0l) ; 47 clear display 0473 101 ==
0475 9A3E0C ng = EHUZ
LED_write CGRAM(0x00,sbopatO[0]); // write display character F L iep =%
LCD_write CGRAM(0x01,shgpatl[0]): 0474 123007 RBS0 =1
LCD_write CGRAM(0x0Z,sbgpat2[0]); 047D 9AF10¢ AC =0
LCD_write CGRAM{0x03, sbgpat3[01); LCD write CORAE -
Lol GO dwesl 1) TR | |
LED_write CGRAM(Ox05,shogpats[0]): J Sigé éig?gg IE =10
LCD_write CGRAM{Ox06,sbgpate[0]); LCD write CCRAER
LCD_write CGRAM(0x07,sbogpat7[0]1); 0488 Al02
0484 124007
__enable_interrupti); S enable all interrupts Lgéagritagégégf
= 0490 103
I 5 Adnn Anan
Overview | ADC demo| FE 4 [ » |F(]| |:Tn mranr vl | _.'_I <| »
* Debug Lag Euildl *
2 Gulul j ISaddr j |z|
fet0 00 00 00 00 00 OO OO0 OO 0O OO 00 OO0 00 00 00 00
£=70 00 00 0O OO0 OO0 00 OO 0O 0O OO OO0 OO0 OO0 00 00 00
f=80 00 00 0O OO0 OO0 00 OO 0O 0O OO OO0 OO0 OO0 00 00 00
fe90 00 0O 0O OO0 OO0 OO O4 0O 0O OO OO OO0 OO OO OO OO0
feal 00 00 00 00 00 OO OO0 OO 0O OO OO OO0 OO0 00 00 01
feb0 00 00 04 7c 10 01 00 01 00 d5 10 65 06 73 06 7e .5
fecO0 81 0f 00 00 £d Oa 00 Da 00 cd 00 2f e0 40 02 02 L
fed0 00 00 00 00 00 OO OO0 OO 0O OO 00 OO0 00 00 =5 01 j
Ready sel 0000fe20-0000Fe3F UM JOWVR 2

Figure 72: IAR C-SPY debugger
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13. Sample programs

13.1 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 tool. The workspace file “78K0_CANit.eww” is located on top of the sample program
directories. All sample programs use the same directory structure:

—d AD Converter Demonstration | 78K0/FF2 project and output files

1 Debug debug output files for IAR C-SPY debugger
inc C header files

1 Release release output files, i.e. Intel HEX file

I settings configuration files, IAR Embedded Workbench
1 source C source files

1 xel Linker control file

ADC_demo.dep dependency information file, IAR Embedded Workbench

ADC demo.ewd project setting file, IAR C-SPY debugger

ADC_demo.ewp project file, IAR Embedded Workbench

1 CAN Demonstration 78K0/FF2 project and output files
1 Reaction Time Measurement | 78KO0/FF2 project and output files
3 Timer Demonstration 78K0/FF2 project and output files
_1 UART Demonstration 78K0/FF2 project and output files

78K0 CANit.eww workspace file, IAR Embedded Workbench 78K

Table 21: Example directory structure

The main directory contains only the project files for the IAR Systems Embedded Workbench 78K. All source
files are located in the directory /source and the /inc directory contains the header files. The /xcl
directory contains the linker control file of the 78K0/FF2 device. Each sample project uses two targets. One
target is the “Debug” (directory /Debug) that holds all information for debugging purpose and the other one
the “Release” target (directory /Release) contains the programmabile file, i.e. the Intel HEX file, for
programming the 78K0/FF2 internal FLASH memory.

All output files of the development tools for the corresponding target are generated in the directories /Debug
and /Release.

For details of using the IAR Embedded Workbench and the IAR C-SPY debugger please refer to the “78K
IAR Embedded Workbench IDE User Guide”.
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13.2 ADC demo

This sample program realizes a simple voltage meter. By using the integrated ADC, the voltage supplied to
ADC on input channel 0, port P80 of 78K0/FF2 device, is measured. The input voltage is adjusted by
potentiometer R14. The board shows the measured voltage by driving the LC display. The output format can
be changed by pressing button SW2.

Used Internal Peripherals | Used External Parts
Timer00 Character LC display
TimerO1 Potentiometer R14
Timer50 Button SW2
A/D converter Button SW3

LED’s D1- D4

13.3 CAN demo

This sample program simulates a simple voltmeter as a CAN node. If the CAN node is used as the voltmeter,
the voltage supplied to the integrated ADC (input channel 0, port P80 of 78K0/FF2 device) is measured and
transmitted via CAN-bus in 100ms intervals. The input voltage is adjusted by potentiometer R14. The board
shows the measured voltage by driving the LC display.

If the CAN node is used as display, the voltage value received via CAN-bus is displayed on the LCD. The
configuration of the CAN node as transmitter or receiver can be done by buttons SW2 and SW3 during
program start-up.

Used Internal Peripherals | Used External Parts
Timer00 Character LC display
TimerO1 Potentiometer R14
Timer50 Button SW2

A/D converter Button SW3

CAN controller LED’s D1- D4

13.4 ReacTime demo

This sample program demonstrates a reaction time measurement. After the button SW3 is pressed the
application waits for a random time duration between 0.50 and 3.45 seconds. Then the measurement starts
by incrementing a reaction counter every 50ms. The actual counter value is shown by a bar graph using the
character LC display until the next keystroke of button SW3. When the button SW3 is pressed again, the
measurement stops and the reaction time is shown on the LC display. Pressing button SW2 starts a new
measuring cycle.

Used Internal Peripherals | Used External Parts
Timer00 Character LC display
Timer01 Button SW2
Timer50 Button SW3

LED’s D1- D4
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13.5 Timer demo

This sample program demonstrates a real time clock. After the program is started the watch timer is
initialized to generate an exact clock reference, based on the 32.768 kHz sub-clock. The actual time is
displayed using the LCD module. By pressing button SW2 / SW3 the time can be adjusted.

Used Internal Peripherals | Used External Parts
Timer00 Character LC display
Timer01 Button SW2
WatchTimer Button SW3

LED’s D1- D4

13.6 UART demo

This sample program realizes a temperature meter with serial communication channel. The sample program
does a cyclic measurement of the input voltage of ANI2 analogue input, equal to port P82 of 78K0/FF2
device, connected to the temperature sensor KTY13-5. The temperature is calculated and the result is
transferred via UART60 to a terminal program running on the host machine. The data transfer speed is set
to 115200 bps per default. Additionally the temperature is displayed on the LCD. Before the temperature
measurement is started the calibration of the temperature sensor has to be done, by adjusting the
temperature offset via button SW2 and SW3.

Used Internal Peripherals Used External Parts
Timer00 Character LC display
A/D converter Temperature sensor KTY13-5
UART60 Button SW2

Button SW3

LED’s D1- D4

Please note, by using the On-Board debug mode serial communication via UART60 is not possible because
the USB/UART communication channel is used for debugging purpose.
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14. USB interface cable (Mini-B type)

Ml

o | [

Series "A” Plug Series "Mini-B” Plug

\

Series "A" Plug  Series "Mini-B” Plug
&=

i

O
O |

<]

<

Figure 73: USB interface cable (Mini-B type)
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15. Schematics

NEC Electron Devices
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Figure 74: 78K0/Fx2 — CAN it! baseboard schematics
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Figure 75: 78K0/Fx2 — CAN it! CPU module schematics
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