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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas 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 Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“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.

“High Quality”: 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; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESANS
User’'s Manual

/8KO/Fx2 - CAN it!

Demonstration Kit for the F_Line Family

Global Document No. U18414EE1V1UMOO (1st edition)
Document No. 78KOFX2CANITV101
Date Published June 2006

© NEC Electronics (Europe) GmbH



78K0/Fx2 — CAN it! NEC

* 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
Global Degymed Rontdisiy Aemid {MORigt s gdition)
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-0005-10

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.
B Al you need to do is register at www.eu.necel.com/weee.

Global Document No. U18414EE1V1UMOO (1st edition)
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Revision History

Date Revision Chapter Description
16-12-2005 V1.00 First release
21-06-2006 V1.01 4.2 Correction of CAN connector CN8
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78K0/Fx2 — CAN it! NEC

1. Introduction

78K0/Fx2 — CAN it!is a demonstration kit for the NEC’s F_Line 78K0/Fx2 microcontroller family. It
supports On-Board debugging, FLASH programming and real time execution of application programs up
to 4 kBytes of program code for 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!

e 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, I/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 needed.

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

° All'l/O ports prepared to be connected to user hardware

° Timer input / output signals

°  Two or three wire serial /0

° 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

° 41/0 ports connected to LED

° 2 push buttons prepared for external interrupt generation

e The IAR Embedded Workbench for 78K0/78K0S and the IAR C-SPY debugger / simulator are
included. These packages are 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.
é‘?ﬂfﬁfgcﬁﬁé« ﬁéistﬂ%%q‘iéﬁq% lfﬁfl(%) feygigpment. 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 it!.

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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2. 78K0/Fx2 — CAN it! system configuration

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

Demonstration Kit
78K0/Fx2 - CAN it! |

78K0/Fx2
CAN it! ‘

USB connection

| vTevewwew ww
y L5\
( )

AT

@

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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.

U T
f Version: 2.00 \
2
=7 7 SWT S T3
o= | oN O 0O[0 0|0 O
=2 d 1L OO0
— S1 S2 S3 s4
e e AR
= O
@D oo Rz’m 18 00 GHoG P
ST Jmialy 00000000000 B
e ~[ r3s 2 of B [ﬁ
" = =
ooe O ©Q S = [] [] .
= i = N
A
EOQ%MC% 2 = ={. ngEDU §°
1@@ P4 / B g )
o = = 00000000000 = = c2400
H O =S 2 ci7 Em cr g5 584
5 P B=RN=H =S Ssh
O = = —= —la
: = = ¥ 2 2
= = = : 2 55
J = = ceg S
"= 5~ cto_ R36 = 5°
S £ oo = =
g <= S- 162 gygonong ==
| RS e PN
Line CNI ci13 5 =_ R15
" NEC A B d o o
00000000 EDDJLDDD :
) oo ' c5 j
K 78KO0/Fx2 CAN it! S1 Dt /

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

ensstioatenrtaryailpble IPara i e e eariapget 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 78K0/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 78KO0/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

Global Document No. U18414EErtYit3MaD(rheteddienjon swa/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) UART®60 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

Global Document No. U18414EE1V1UMOO (1st edition)
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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 UART®60 respectively UART61 of the 78K0/FF2 device are connected to CN6. Please configure switch

SW4 accordingly to use this mode.

ikimin

I I\;‘;‘N

/

NS

>

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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:

SwW4 Setting
St 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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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

itl.

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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

25 min

=1950¢and R

25 max

= 1990 » at 25 degrees

centigrade, with I, = 1mA. The distribution of the temperature factor k; is shown in the table below:

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:
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Table 11: Distribution of temperature factor kr
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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=1]25+

de -4xB+4xBxkr - a

2xB

°C

with: a=17,88x 10°x K™

5 2
B=1,937x10 xK

Rt
R2s

kr =

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

Global Document No. U18414EE1V1UMOO (1st edition)
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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 78KO0/Fx2 - CAN it! CPU module

@ = @
=
CNB R4 0= /3 g-
R3EHO|E= 3| g
RZEOIE= CNo
o Poeocoocooo000@@0O|
Nl 0@ 0000080 0-°
”'- .
@@ |/8K0 - CAN it!
]..2 EESS-0800-030-01
Y Version: 1,00
.._ |fﬂ'-ﬁ|:2 B b o
e =" H h -EE..
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®o = = @0
@0 = = ® e
o0 ._:!.2 78F0893GK E— PP
ofe) = = 00
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00 (00000000 ®0®|n
2o 10000000000

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.

Global Document No. U18414EE1V1UMOO (1st edition)

CN8

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

2 lO|o N[O ||| (=

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

SwW4 Setting
St OFF
S2 ON
S3 OFF
S4 OFF

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

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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 78K0/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

alternative
[+%-]

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

Global Document No. U18414EE1V1UMOO (1st edition)
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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:

[ swa [ setting |
St OFF
s2 ON
S3 OFF
s4 OFF

Table 18: SW4 configuration for OCD via QB-78KOMINI

Global Document No. U18414EE1V1UMOO (1st edition)
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5.3 78K0/FF2 memory map

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

space

Program area

CALLF entry area

I8

FFFFH
Special function
registers (SFR)
] FF20H
------- 256 x 8 bits ------- —
x BBl FF1FH
FFOOH
FEFFH General-purpose
registers Short direct
FEEOH 32 x 8 bits addressing
FEDFH
_ Internal high-speed RAM |
_________ b = S
FE1FH
o Need FE10H
FEOFH
FBoOH
FAFFH | AFCAN area AL
EAQOH 256 x 8 bits [
FaFFH
Data memary o Reserved -
F800H )
16384 =« 8 hits
F7FFH (bank 4) ;
RAM space in : 16384 = 8 bitsl‘-‘f ."I 7FFFHJ
which instruction = Interng\‘i:pagsklﬁn RAM L (bank2) [
can be fetched * 8 his / [
E0OOH 1000H
DFFFH OFFFH
e Reserved .
CoooH b
BFFFH 080OH
Flash memory 07FFH
o 16384 x 8 bits
(bank 0) 1 o
8000H O
7FFFH | 16384 x 8 bits 0082H

Program
memory space

0190H
018FH

0083H
0082H

0000H

Flash memory

[ 32768 x 8 bits o

(common)

Program area

Option byte area

CALLT table area

|| (banks) 0081H
‘16384(x 8 bits 0H
| (bank 3) 007FH
16384 x 8 bits
(bank 1)
0040H
003FH
0000H

Vector table area

Notes 1.

communication.

During on-chip debugging, use of this area is disabled since it is used as the user data backup area for

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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NEC

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:

NEL 78K0/Fx2 — CAN it! (F:)
1 Acrobat
= Device Files
1DDF

CINEC
1 Doc
= FPL3
1 Drivers
1 FPL3
1 PRM
1 1AR Embedded Workbench 78K0
% SamplePrograms

CD-ROM ROOT

- Acrobat Reader for 32Bit Windows OS

- Device Files for 78K0/Fx2 — CAN it!

... Device Description Files and
... SFR Description Files for IAR C-SPY

... Device Files for IAR C-SPY

- Documentation

- FPL3 FLASH programming software

... USB driver

... FPL3 setup directory

... PRM parameter files

- IAR Embedded Workbench for 78K0/78K0S

- 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 78K0/78K0S, including C compiler, assembiler, linker, librarian
and IAR C-SPY debugger

e Device Files for 78K0/Fx2 — CAN it!

e FPL FLASH programming software

e Sample programs

The IAR Systems Embedded Workbenches 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 78K0/78K0S installation

To install the IAR Systems Embedded Workbench for 78 K0/K0S including C-SPY debugger, select the
SETUP program in the directory \1AR Embedded Workbench 78K\ew78k\ of the CDROM. The setup
dialogues will guide you through the installation process.

8.2 Device file installation

To install the device files for the 78K0/Fx2 — CAN it!in order to use the IAR C-SPY debugger, select the
SETUP program in the directory \Device Files\ of the CDROM. The setup dialogues will guide you
through the installation process.

8.3 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.

8.4 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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8.5 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 29
Installation on Windows 2000 ................ Page 31
Installation on Windows XP .................. Page 37

8.5.1 Installation on Windows 98SE/Me

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

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

Add New Hardware Wizard

Thiz wizard zearches for new drivers for:

IUSE <-> Senal

A device driver is a software progran that makes a
hardware device work,

Click.

¢ Baple I Mewut > I Cancel

The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

Figure 7: Search Method (Windows 98SE)

Add Hew Hardware Wizard

1.
xt>|.
2.
then click.
Check that "Search for a

suitable driver ..." is selected.

What do you want Windows to da?

& Search for the best driver for pour device,
{(Recommendead).

Global Document No. U18414E

 Display a list of all the drivers in a specific
loc-ation, so vou can select the driver you want.

Click.

edition)

< Back et » 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 vell zemch for nesw divers ks difver databaze
an yous hasd deve, andin ang of the following selectad
locatons: Chick Mest bo sat the search.

I | Eloppsy disk dhives

™ CD-ROM dive

I | Mficeoeoit Windowe Update:
<1> Check "Specify
a location" only. ¥ _Specily alocaion

||: \Prograan Fles\NECTools 324 FRLENORN |

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 Nexts.

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

Add Hew Hardwoae Wizad

‘Windows drves Fle sasich ol The device:

LISE High 5 peed Seisl Comeziter

Windaws i now ready lo instal the best dinver forthes
devica. Click Back to select a diferent dnver, or click Mest

i coenibinise:
= Location of diver:
Sl S — C\PROGRA™1\HECTOO™1\FPL3\DF Click.
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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

% I15EB High Speed Serial Converter

WWindows has finished installing the zoftware that your nEw
hardware device requires.

Click.

Cancel |

8.5.2 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

Xt>|.

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

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

Thiz wizard helpz pou install a device driver for a
hardware device,

Click.

To continue, click Mexst.
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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 o
A device driver iz a goftware program that enables a hardware device to work with

an operating spsten.

Thiz wizard will complete the installation for this device:

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

£ device driver iz a software program that makes a hardware device work. Windows
needs driver files for your new device. Tao locate diver files and complete the
installation click Next.

“what do pou want the wizard to da?

Click.

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

™ Dizplay a lizt of the known divers for this device 2o that | can chooze a sp
driver

y <

< Back || Mext > II Cancel I

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

Figure 13: Driver File Location 1 (Windows 2000)

Found New Hardware Wizard

Lacate Driver Files
YWwhere do you want Windows to zearch for driver files?

Search for driver files for the following hardware device:

@ USE <> Serial

The wizard searches for zuitable drivers in itz driver database on your computer and in
Check that "Specify a any of the fallowing optional search locations that you specify.

P . To start the zearch, click Mest, If you are searching on a floppy disk or CD-ROM drive,
|0§Z:ltl(én Only is checked. inzert the floppy dizk or CD before clicking Mest.
eda.hed.

Optional search locations:

™ Floppy disk drives Click.
[ CO-ROM drives
¥ Specify alocation

¢ Back |i Mext > i Carnicel

[T Micrasoft 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 New Hardware Wizard |

Insert the manufacturer’s mstallation disk into the drive k. Click.
zelected, and then chck DF. -j_

Cancel I

Copy manufacturer’s fibes from:

FE:'\P‘ngram Files\NECTooks3AFPL3\DRIVE || [ Browse..

T

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

i

Remark If the installation destination folder is changed at the time of GUI software installation,
enter "new-folder\FPL3\DRIVER".

5.  Click Nexts|.

Figure 15: Driver File Search 1 (Windows 2000)

Found Mew Hardware Wizard

Driver Filez Search Results hﬁh
The wizard has finizhed seanching for dirver fles for pour hardware device. ‘?
The wizard found a drirer for the followng device:
% LISE <> Serial
“whindaws found a divver for this dewice. To mstall the dmver "Windows found, chick Mest,
o:hprogram filezinectools32Y ipl 3 Ydmver fdibuz. 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

_\> IJSE High Speed Sernial Corvverter

5

Windows has finished installing the software far thiz device.

Click.

To cloze this wizard, click Finizh, l

¢ Back Finsh | | Concel |

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

S i
\‘? Hardware Wizard

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

Click.

To continue, click Next. |

< Back Mest » 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)

Found New Hardware Wizard

Install Hardware Device Drivers

& device driver iz a zoftware program that enables a hardware device to work, with
an operating systemn.

Thig wizard will complete the inztallation for this device;

@ LISE Serial Part
Check that "Search for a

suitable driver ..." is selected. |k deyice driver is a software program that makes a hardware device work. Windows
eeds diver files for your new device. To locate diver files and complete the
nztallation click Mest.

what do pou want the wizard to do?

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

Click.
™ Digplay alist of the known divers for this device o that | can choose a sd
driver

¢ Back Cancel |

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

Figure 19: Driver File Location 2 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files
Where do wou want Windows to search for driver files?

Search for diver files for the following hardware device;

@ LISE Serial Port

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

ary of the following optional search locations that you specify.

Check that "Specify a

location” only is checked. To start the zearch, click Mest. [f you are searching on a floppy dizk or CO-ROM drive,

ingert the floppy disk or CD before clicking Mext.

Optional search locations:

[ Floppy disk drives

[ CO-ROM drives

v Specify a location

[ Microsoft Windows Update

Click.

¢ Back Meut > 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 Wizard

Driver Filezs Search Results H
The wizard has finished searching for dirver fles for pour hardware device. *‘?'

£

The wizard found a driver fior the Followang device:

% LISE Serial Port

YWindaws found a drver for thiz device. To nstall the diver "Windows found, click Mext,

c:hprogram fileshnectools 32% ipl 3vdmver fidiport. inf

Click.

< Back ' et > i 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

_\> USE Serial Port

Windows has finished installing the softvare for this device.

Click.

To close this wizard, click Finish.

< Hack I Finish I Carice]

8.5.3 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 .

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

::'j If your hardware came with an installation CD
22 or floppy disk, insert it now.

"What do you want the wizard to do?

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

() Install the software automatically [Fecommended)
(%) Install from 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)

Enund Mew Har tware Wizard

Pleaze choose your search and installation ophions. -
<1> Check that "Search for the
best driver in these locations."
is selected. L :
> {#) Saarch for the best diver in these locations.
Use lhe chack boxas beloss ko ik or expand the default search, which includes local
paths and removable media. The best dever found wall be nstalled.
[[] Sestch removable media (lopey. CO-ROM_)
[#] Include thiz location in the seasch
<2> Check “"Include this | C:\Piogram Fils\NECTook 3\ FFLIDANVER | [| Browse
location in the search:"
only. O Don't search. | wil cl«time diver lo install
Chioose this aption to t the dewvice divves from a st 'Windows does not guaranles that
the diver wau choosa fall be: lhe: bast match for your hardwane.
[ <Back ][Fuemﬂ 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

L 4 "_\ The software you are installing for this hardware;
*
I1SE High Speed Serial Converter

haz not pazzed Windows Logo testing to verify itz compatibility
with Windows =P, [Tell me why thiz testing is important. ]

Continuing your installation of this zoftware may impair
or destabilize the comrect operation of your spstem
either inmediately 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.

\ [ Continue dnyway | | STOP 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 installing the software for;

% USE High Speed Serial Corverter

Click.

Click. Finigh to cloze the wizard.

Finizh

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

Figure 27: Found New Hardware Wizard 2 (Windows XP)
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helpz you install zoftware for:

USE Serial Port

Z'\'J\J If your hardware came with an installation CD
“ZE2 or floppy disk. insert it now.

What do you want the wizard to do?

Check that "Install from a list

or specific ..." is selected. O Install the software automatically [Fecommended) Click.

() Inztall from a list or specific location [Advanced]

Click Mext to continue,

[ 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 cheose yow seach and installabion oplons.

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

——P (%) Search lor lhe best diver inthese lncalion:

Uze lhe check boxe: baloe bo lwrit o espand the dalad! seaich, which nelades local
patie and removable madia The best dives found wil be nstalied.

] Seaich removable medis Foppy. CDHROM_)

<2> Check "Include this locationin | | ——¥ l-/lechiceihs oesion b e search

the search:" only. | C:\Progiam Fles\NECT o0& 32\ FFL 3 \DRVER w Browsc

) D't zeanch. [ il choose: e difves i insial

Chioaze this cpan to saleet the device dever i 2 I8 Windowe does nol guziarkes hal
te drivar pow chose will be the best match for your handeane.

l < Back J Hesl > Cancal ]

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

L E The zoftware you are installing for this hardware:
L
IUSE Serial Port

haz not pazsed Windows Logo testing to verify it caompatibility
with "windows =P, [Tell me why thiz testing iz important. |

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

\ Continue Anpaay | STOFR Installation
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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 Hew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the zoftware for:

(3 I1SB Senal Part

Click.

[Click Finizh to cloze the wizard.
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8.6 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.

Figure 31: Device Manager

2 Computer Management

EBEX

Q File  Ackion  Yiew  ‘Window  Help .= J
& HE & 2
Computer Management (Local) j Computer S

- ﬁ& System Tools

+ Event Yiewer

+ Shared Folders

+ % Local Users and Groups

+- 4% Perfarmance Logs and Alerts
=) Device Manager

= @ Storage
+ Remowvable Storage
Disk Defragmenter
Disk Management

+ & Services and Applications

ago Disk drives

@ Display adapters

iy DVDCD-ROM drives

1= Floppy disk controllers

3 Floppy disk drives

1= IDE ATAIATAPL controllers

3 Kevboards

') Mice and other pointing devices
& Maritors

HE Metwork adapters

= Ports (COM & LPT)

(;’i Communications Port {(COM1)
r;,' Communications Paort (COMZ)

R L R 0 | o e R o R 3

Check that "USB Serial Port

3 Printer Port (LPT1]

| ¥ UsB serial Port (Com3) {6

+ ﬂ. Processars

(COM?)" is present.

+ @% 5251 and RAID controllers |
+- 8. sound, video and game controllars Check that "USB High Speed
+- i System devices Serial Converter" is present.
= Universal Serial Bus controllers
AMD 756 PCT ko USE O T
1U3E High Speed Serial Converker
3 3 56 Mook Fub v
For Windows 98SE/Me
Caution Do not select |Update| and |[Erasel when communicating with the target
device.
For Windows 2000/XP
Caution Do not perform "Hardware Modification Scan" when communicating with the target
device.
Remark In the GUI port list box, the same communication port as COM? of USB Serial Port

(COM?) needs to be selected.
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8.7 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

=
| :'r

File Edit “iew Fawvorites Tools  Help

k-

) Back \_/] “ Folders v

Address |2y CiProgram Files\NEC Tools32\binPe-FPLIDRIVER|FTDI

l'ﬁ} /_Fj Search lL

L

Mamz = Size  Twpe Date Modified

File and Folder Tasks 901 Relzase Info,0OC 6KB ‘Wordpad Document  6/12/2003 3:18 PM

.,j Miske & rew Foldiar 2134 Release Info,DioC SKE Wnrd?ad Dacurmnent 6/16/2003 1:22 PM

T COMPORT.PDF 6KE FOF File 4102003 3:00 PM

> E\ﬂSh this Folder to the (%) Freomms. vxo Z4KB Virtual device driver  6/10/2003 5:10 PM

: . SHFTDIRUS. CAT 9KB Security Catalog 4/10/2003 3:00 PM
el share this Folder =

“FTDIBUS. INF 4KE Setup Information 6/16/2003 1:23 PM

Frdibus, sys 19KE  Syskem file 6f16/2003 1:24 PM

. SHFTDIPORT.CAT 8KE Security Catalog 4/10/2003 3:00 PM

SKE
1KB
405 KB

6I16/2003 1:24 PM
4102003 3:00 PM
4/10/2003 3:00 PM

Setup Infarmation
Configuration Setkings
Application

“FTDIPORT,INF

[ [\-E [
B FTDIUNIN,EXE

[T DRIVER
@ My Documents

[a S * .' FTDILMNIN, IMD 1 KB Configuration Setkings  4/10/2003 3:00 PM
E‘ MoESrBOLaE FTSENUM.SYS Z5KE  Swskem file 6/10/2003 5:10 PM
4 s L‘}] FTSEMUM. Y%D SKB WYirtual device driver B6110/2003 5:10 PM

!ﬂ My MNetwork Places Db

f| FTSERIAL. SYS
_HFTSERMOLL.INF
| =] FraErRmMOL.vaD

55 KE  Swstem File
Double-click. [KB System fils
KB  Setup Information
Virtual device driver

6116/2003 1:24 PM
6/10/2003 5:10 PM
4/10/2003 F:00 PM
4102003 F:00 PM

Details >

L*aﬂ Frseruiz, dil
%) FrsERULDLL
[Z] README. TET

43 KB
Z3KB
ZKB

Application Extension
Application Extension
Text Dacurnent

611112003 12145 PM
5120/2003 Z:04 PM
6I16/2003 1:22 PM

3.  Click[Continud|.

Figure 33: Driver Uninstaller

FIDI Uninstaller Yersion 2.1 [Z|
If pour USB device iz connected. g . t now. .
Click.
Prezs Continue to uninstall the driv to quit.

i d on) Cancel I
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4. Click to complete driver uninstallation.

Figure 34: Completion of Driver Uninstallation

FTDI Uninstaller Yersion 2.1 E|

Uninstalling ¥1D_0403%PID_6001 .

g = Click.
Deleting registry entries.__
Deleting files...

Uninstall complete, press Finish to exit.

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

;I Device \

Mame :

Toolbar Firrn Wersion :
ExtCode : Programmer
Wendor : parameter
Farameter file— window

Action log window Mame :

Farmat ;
Werzion ;
Proceszsar YWer,

Load file—
M ame
[rate
Chilzum :
Area:

Caonnection to device

Part ;
Speed

Range
Status bar Freq. :

- FALaltiply
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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

Il

[Device] — [Blank Check] button

[File] — [Load] button

[

[Device] — [Erase] button

[Device] — [Program] button

[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: [Eile] Menu

File Device Miew

FlazhOpenning....
z=h Open O

(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

2

Lok in: | (=3l FPL3 x| = & e B

_IDRIVER

" IPRM

File name:

Open I
Files af bype: IS-reu: ¢ Hew files [*rec:® 5 hex) j Cancel |
A

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.

Global Document No. U18414EE1V1UMOO (1st edition)
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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.

)
Ik —

[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 executin_?\}he command on the target device.
Global Document No. U18414EETV1UMOO (1st edition)
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(3) [Program] command

The [Program] command sends a specified user program to the target device and
;7 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.

(4) [Verify] command

g@w | he [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 FPLS3.
This value differs from the value displayed in the parameter window of the main window.

(7) [Autoprocedure(EPV)] command
The [Autoprocedure(EPV)] command executes the [Erase] command, [Program]
xﬁ 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.

Global Document No. U18414EE1V1UMOO (1st edition)
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(9) [Setup] command
The [Setup] menu allows you to make settings related to flash memory rewriting
ﬁ 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 x|

Standard |,ﬁ,dvance|

Parameter file | FRM Filz Read

—Host connection————— — Supply oscillator

Fort I vI Frequency I bHz
Speed |-|-|52|:||:| 'I Fuiltiply rate I

— Operation kMode

™ Block Endl "I

i~ Area [T Show fddres

[T Target Feset Meszage

QF. 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 PRk File Read

Figure 42: Parameter File Selection Window
open 2| x|
Laok in: | ‘=3 PRM | & B E-

File name: | Dpen I
Filez af type: |F'FH-.-1 Filez([*. PR M) j Cancel |

A

[| PRM File Read | button]
A window for specifying a parameter file is displayed. Specify a desired file then

click [Open).
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<2> Host connection
"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 connection

Paort I vI
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.

<3> 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 MHz

kultiply 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.
Global Document No. US8&¢i i snenificatiass ditfsnplevice 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

" Elock Enu:ll vI

= tea [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

[ Target 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

Standard  Advance |

— Command optiohs
[~ iBlank check befare Erasze

[~ Read verfy after Pragram
[~ Security flag after Program

[~ Checksurmn after Prograrn

— Security Hag zettings
[~ Disable Chip Erase

[~ Dizable Black Erase
[~ Disable Pragram

[” Digable Boot block cluster reprogramming

[T Target Reset Message

Ok 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 betore Erasze

[~ Read werify after Frogram
[~ 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

Global Document No. U fB#FHEGe FRABULRR QI [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
[~ Dizable Chip Erase

[T Dizable Black Erase
[T Dizable Program

[~ Dizable Boot block cluster reprogramming

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

Global Document No. U18414EE1V1UMOO (1st edition)
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[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 cannot be erased and programmed any maore!

(4 I Cancel

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
[Erase]

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, book block cannot be erased and programmed any mare!

0k, I Zancel

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

FErpLs
File Dewice | YWiew Help

BE, [ 7B

»» FlazhDpenning....
azh Open OF

(1) [Ioolbar] 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.
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9.4.4 [Help] menu
Clicking the [Help] menu displays the following pull-down menu:

Figure 53: [Help] Menu

File Device Wiew | Help

About FPL3. .. x
78 ¥

zhdpenning....

(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

= NIEC

Y100
Coperight [C] HEC Electronic: 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 Yersian ;
ExtCode :
Wendar ;

FParameter file—
f ame :

Farmat ;
Wersion ;
Proceszar Ver.

Load file
M arne

Date

Chkzum :

Area:

Connection o dewvice -

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

(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).

(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).

(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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(4) Connecting and starting

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

Version: 2.00
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0000Q® 0000000000
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TOKN/T %2 CAN iT| B3 0 5 o

<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.

Global Document No. U18414EE1V1UMOO (1st edition)

61



78K0/Fx2 — CAN it! NEC

<3> Start the FPL3 GUI.

Figure 56: GUI Software Startup Screen

=101 x|

File Device WYiew Help

FRYE L.

;I Device

Marne ;

Firmn Wersion ;
ExtCode
Wendor

Pararneter file—
W ame :
Format :
Werzion :
Proceszar Wer.

L oad file -
M amne

Date

Chikastm :

Aread:

Connection to device—
Part:
Speed
Ratge
Freq. :

& FALiltiply
K LI_I I

Ready rr

(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

Derice Setup El

Standard | Advance I

Parameter file | PRM File Read

—Hozt connection—————— — Supply ozcillakar

Port I vl Frequency I bHz
Speed |-|-|52|:||:| ...I Avultiply rate I

— Dperation Maode

r" EhID Startl TI
" Block En.jl VI

" Area [~ Show Addres

[~ Target Reset Message

(] 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

Laok ir: |:="_=?|3ll'ﬂ j o £ E2-

21

[ 75F 0893 prm:

File: narne: 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

E Device Setup .

Standard | Advance |

Parameter file |?3FD353-DIH'I PR File Read

—Host connection

Port [coma -]

Speed  [T7E000  +

Supply oscillatar

Frequency |2E|.DD bHz

ultiply rate 1100
— Dperation Mode
& Chip StartlD[lD 'l
™ Block End|1z? "'|
" fArea [~ Showéddres
(] 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

FE Device Setup [ x|

Standard | Advance I

Parameter file [78F0293.prm PRM File Read

—Host connection————————— 1~ Supply ozcillator

Pot [Coms = Frequency  [{EAE bHz
Speed IH'.'_'ZUU vl Mulbiply rate |1.00

— Operation Mode

'y Chip Start | Qoo - I
" Black End|12? "I

 frea [ Show&ddres

ak. Cancel

<6> Switch to the Advance dialog box.

Figure 61: <Advance Device Setup> Dialog Box
FZpevice setup [ x|

Standard  Advance |

— Command options
v Blank check betore Erase

[~ Read verfy after Program
[ Security flag after Program

[~ Checksum after Program

— Security flag gettings
[~ Dizable Chip Erase

[~ Dizable Block Erase
[~ Disable Program

[~ Dizable Boot block cluster reprogramming

0k 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

= FpL3 i =1o] x|

File Device wiew Help

P& (LS B

»» FlazhOpenning.... _ﬂ Dievice
Flash Dpen 0K Name :
»>COMMAND: Device Setup
FRM File Fead OK. Firmn Wersion :
ExtCode :
e b
B . e —— Parameter file
PRM File Read OK." is displayed. Ko 78F0293
Farmat ; 0414
Wersion ; W1.01
Frocessor Ver. 0200
Load fles
Mame
Date :
The display is updated. Ehksymi
Connection to device -
Part : COk4
Speed 115200
Range Chip
Freq.: 1200
_l fultiphy : 1.00
41 ey
Ready

(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

il x

File Device View Help

2 i/ T AT

'b> FlazhOpenning. .. _ﬂ Device
Flash Open Ok Mame :
»>COMMAMD: Device Setup
PRM File Read OK. Firrn Wersion ;
»>COMMAMND: LoadFie Open EutCode
Success read HEX file. i
ﬁ ——— Parameter file
Mame ; FaF0g93
X L E b 0414
"Success read HEX file." is displayed. Vﬁﬂ;“iﬂn: w1 1
Processzor Ver, 0200

Load file
Mame ADC _DEMOHEX

Date: 20051019 140711
Chksum : E354h
Area:  000000W-0007ED

1

3 Tt
e g e e g Ly

The display is updated. Part:  COM4
Speed 115200
Range Chip
Freq.: 1200
ultiphy - 1.00
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@)

®)

9)

(10)

[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 uPD78F0893 device.

Figure 64: After EPV Execution

=10f x|

File Device Wiew Help

P L/ B AT

»>COMMAND; AutoFrocedure(E pyv] :J Device—
M arme [l Sy

Flash Blank Checking, .
chip blank check finish.
SRIp e1ase,

Flazh Programming Start...
Flazh Programming <1023
Flazh Programming <207
Flazh Programming <307

Firm Yersion :  1.00
ExtCode : 7F047Ch

Flazh Programming <407
Flazh Programming <502 .
Flazh Programming <G0% .

"...finish" is displayed.

Flash Programrming <702
Flash Proglamming <80%: .

| Flazh Programming finigh! I
ash Internal Wenty Ok

Ready

Vendor 10h

Parameter file -
Mame : FAF08a3
Farmnat ; 0414
Wergion : W1.0

ProcessorVer. 0200

Load file -
Wame ADC_DEMD HEX
Date: 2005/10/1914:07:11
Chizum : E354h
Arga:  000000h-000760H

Connection to device

Port:  COk4
Speed 115200
Range Chip
Freq.: 1200
Multiply : 1.00

o

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.

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.

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.
e 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
Global Documpgné Nat idiSandtet VBEAH taiLpitRmkct 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 configuration for On-Board debugging

12.1 Setup COM port for IAR C-SPY debugger

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 set the corresponding USB serial COM port of the host computer. Just be sure
that you have installed the USB driver first.

To set the COM port, please execute the registry script file “FTDI_Set_Registry.reg”. The script file can be
found in the typical installation path of the IAR Embedded Workbench, i.e.:

“C:\Program Files\IAR System\Embedded Workbench 4.0\78k\config\nec”
This script file will set the COM port number in the following registry key:

[HKEY_LOCAL_MACHINE\SOFTWARE\NEC TooIs\NECDEV\78K0.EX]

& Registry Editor 1O x|
Reqgistry  Edit  Yiew Faworites Help

;I Mame | Data

(il (DeFauIt) {walue not set)

- [aB]port com3
|I\"Iy ComputeriHKEY _LOCAL_MACHINE|\SOFTWAREVNEC Tools\MECDEY! 7EK0.EX o

Figure 65: Registry entry for IAR C-SPY debugger COM port setting

As default the serial port COMS3 is set in the script file. If the 78K0/Fx2 — CAN it/ board is used on a different
USB serial COM port, please edit the script file accordingly. To do so, open the script file with your preferred
editor i.e. “NOTEPAD” and make changes as described in the file. Then run the script file.

12.2 Configuration of USB serial COM port

To optimize the communication between the IAR C-SPY debugger and the 78K0/Fx2 — CAN it! board the
USB serial COM port must be configured. To do so, open the “Device Manager”, which can be found in
properties of “My Computer”. Then locate the USB serial COM port and select “Properties”, as show in figure
below:

E Device Manager i _ ||:||5|
| acton wew ||« o [ E@[F (2] 0 @R |
% Display adapters ;I

F-28) DVDJCD-ROM drives

--% Floppy disk contrallers

--@ Floppy disk drives

--& Human Inkerface Devices
(-5 IDE ATAATAPI controllers
-8 Keyhoards

; b Mice and other pointing devices

Midas lab Drivers
Monitars

[~ NECPCIF

--m Network adapters
; c@ Cther devices
A Porks (COM & LPT) Locate the "USB Serial Port

¥ Communications Port (COML) (COM?\" and select nronerties.
(;yi Communications Pork {(COMZ)

Global Document

[-&2 Universal Serial Bus controll
(-85 USBIO controlled devices Scan For hardware changes =
| Cropertes

Figure 66: Configuration of COM port for IAR C-SPY debugger 1/4
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The following USB Serial Port Properties Window appears:

USB Serial Port (COM3) Properties 2=

General | Port Settings | Driver |

g USB Serial Port [COM3)

Device type: Partz [COM & LPT]
Manufacturer: FTDI

Location: on USE High Speed Serial Converter
— Device statu
Thiz device iz working properly. ;I

If you are having problems with this device, click Troubleshooter to
start the troubleshooter.

Device uzage:
Use thiz device [enable) j

oK | Cancel |

Figure 67: Configuration of COM port for IAR C-SPY debugger 2/4

Then select the “Port Settings” tab of the USB Serial Port Properties Window and press the “Advanced”
button:

USB Serial Port (COM3) Properties ed

General  Port Settings | Diriver I

Bits per second
Databits: [3 [~
Baiity: [None =l
Stop bis: [ [
Elow control: [Nane =l

I Advanced... |I Restare Defaults I

Press the “Advanced”
button.

ak I Cancel |

Figure 68: Configuration of COM port for IAR C-SPY debugger 3/4
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Within the “Advanced Settings” menu change the “Latency Timer (msec)” to a value between 2 and 4. For
faster host computers set the “Latency Timer” to value 1.

Advanced Settings for COM3 A |

COM Port Mumber: -
| EETER— ~ | oK

— USE Transfer Size:

Caneel

Select lower settings to comect performance problems at low baud rates.

Select higher settings for faster performance. Defaults

Fli

Receive [Bytes): |4098 'l
Tranzmit [Butes): |4DSE 'l
 BM Optons Change Latency Timer value.

Select lower settings to comect response problems.
I Latency Timer [msec): |2 VI

— Mizcellaneous Options

Senal Enumerator

inirurn Read Timeaut [meec): ID 'l Senal Printer

Cancel [f Power Off

Fimirummn ‘write Timeout [meec): ID 'I Event On Surprize Remaoval

SetRTS On Cloge

e B

Figure 69: Configuration of COM port for IAR C-SPY debugger 4/4

Press the OK button to save the configuration and close the properties menu. The configuration of the USB
serial COM port is finished now and the IAR C-SPY debugger can now be used in combination with the On-
Board debug function of the 78K0/Fx2 — CAN it! board.
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13. IAR sample session

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:

/7 1R Embedded Workbench IDE : N [l
File Edit Wiew Project Tools ‘Wwindow Help

sHE S R =] ESYSnEe o6 5NN S S

Embedded Workbench Startup

Create new project in cunient workspace

Add existing project to curent workspace:

Open existing workspace

Example workspaces

Recent workspaces:

™ Do not show this window at startup.

Cancel |

Ready [ e

Figure 70: 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:

# 18R Embedded Workbench IDE

Fle Edt Yew Project Tools Window Help

o]

D@ & =’ o«

v wnEeedbh | BREE(D

War

ade_main |

D
ADC_dema - Debug

=l

Files ‘

S main function

B E78K0_CANit
}—E_\ ADC_demo - Debug

FeE
EJ

adc_main.c
R initc

[ interrupt.c

Bllcde

(23 Qutput

CAM_demo -Debug
REACT_demo -Debug
TIMER:_demo - Debug
UART _demo - Debug

Bhhd
EEEE]

LR SR UES

v

void main( void )

{
unsigned char i:
unsigned int twp result:

_ disable interrupt():
vHardwareIniti):
vSoftwareIniti);
LCD_init():
LCD_inst(0x01):

LCD_write

__enahle incerrupc(];

LCD_cursor (0x0] ;
LCD_string(stext0l[0]):
LCD_cursor (0x40)
LCD_string(stext02Z[0]):
wlait2s(80)
while (TRUE)
{
LCD_cursor (0x0) ;
LCD_string(stext03[0]):
LCD_cursor(0x40)
LCD_string(stextd[0]):
Hait2s (30)
LED_cursor (0x0) ;
LCD_string(stextS[0]) ;

Overview [ADC_demo | CaN_dema | REACT deme« [ v |z (4] Lo

vvvvvv {fedn -

LCD write CGRAM(0x00,sbgpatO[0]);
LCD_write_CGRAM{0x01,shgpatl[0]);
LCD_write CGRAM(0x02,shgpatz[0]);
LCD_write CGRAM(0x03,shgpat3[0]);
CGRAM (04, shapatd[0]) 7
LCD_write CGRAM(0x05,shgpat5[0]);
LCD_write CGRAM(0x06,shypats[0]) ;
LCD_write CGRAM(0x07,sbypat?[0]);

4/ disable 2ll interrupts
4/ peripheral settings

#/ variable Initizlization
4/ LCD Initialization

47 clear display

4/ write display character BAM

S enable all interrupts

o/ delay

Ready

[tn1, Col1

Figure 71: 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".

Dptions for node “"ADC_demo"

Categorny:

. Debugger
IE-78
IECUEE
MINICUBE
Simulatar
TE-78

Global Document No. U18414EE

General Options
C/C++ compilar
Azgembler
Cuistorn Build
Build Actions
Linker

1

x|

Factory Settings |

Setup |F'Iugins|
Llriver
'TK-?S TH-78K Duwe ;I
v Furta
Imain
— Setup macro

™ Use macro file

— Device descriptions

¥ Use device description file

I$T O0LKIT_DIR $hconfighddfio? 80893, ddf

VTUMOO (Tst edition)

.

Cancel I

Figure 72: IAR debugger options

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

—

Choose device
description file
i078f0893.ddf
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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
“DF054780_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:

x
Category: Factorp Settings |
General Dptions

C/C++ compiler Dulpull Extra Duluull #dafinal Diagnusticsl List Config IPIUCESSiI’]gI
Assembler s — Linker command fil
S 7 veiiie defailt
uild Actions
Linker |$F‘HDJ_DIH$\><CL\DFUESS_V4.>(CL J
Drebugger
IE-78
IECUEE ™ Overide default program entry
MIMICUBE & Ertrylatel | program stark
Sirnulator £ Defined by application
TE-T8 Search paths: [one per ling]
|$TDDLKIT_D\H$\LIE\ ﬂ
—Faw binary image
File: Symbol  Seament:  Align:

Ok Cancel

Figure 73: IAR Linker options

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 18R Embedded Workbench IDE ol x|
File Edt View Project Tools Window Help
DeHd 2 Eal> ol Sy nEe &5 5052
oty * | ade_main | M
ADE_demo - Debug = =
B ‘ i ‘ ol J4 matn Fumchion
= E75K0_CANit = & ) A
=212 ADC _demo - Debug Ry [0 Cede Time Uni o |
\ [ ade_main.c FFFFFFFFEFFFFFFEERE -
| [B initc l 5 Cancel
| [B interrupt.c . =
‘ B Icd.c ~ Main Clock S ub Elock N—.
| 3 Output & Clock Board £ Clocl Board ngs
ElCAN_dema - Debug v © Evieinel € Eviermal Default ization
BJREACT _dems - Debug v £ System € System on
@ B TIMER:_demo-Debug v . I s
= | iMHz KHz
BlUART_demo - Debug v [ l =
aracter RAM
~Monitor Clock— — Peripheral Break |~ Tarmst - Target Power Off -
& Sysiem & Disabled € orpect " Femit
 User " Enabled € Hol Cormect | | @ Mot Pemit
- Pin Mask Failsale Bresk—
I~ WAl I~ TARGET RESET = J
Wiew Gt
=l I~ INTERNAL RESET Sl
~Memaory Map rupts
Starl Adtiess | Length Tyoe
| ] [intemalRioM =l Adi
Dveniew [ADC demo CAN. dema ] REAET. detw < [ | 15555~ GoaFTF ntord IO 70 Kbytes I >|_I
= OxE000 - 0xF7FF Internal Extended RAM E144 bytes |
Log 04FED0 - DFEFF Intemal RAM 1024 bytes
Tue Dec 13 17.26:02 2005 C-SPY Processor O e |
Tue Dec1317:26:02 2005: C-5FY TK-78 Emulz
Femove A
Tue Dec 13 17:26:02 2005: Emulator has o be —I
Press OK to enter Emulator Hardware Setup.
Global cument No. U18414EE1V1UMOO (1st edition)
Buld | Debug Log | x
Ready = 7

Figure 74: TK-78 hardware setup menu
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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 greater executables can take some time.

7 1AR Embedded Workbench IDE

i =lolx]
File Edit View Project Tools Window Help
DFEH@ & oo Oy S =Ee &6 0 HREE (S
X | adc_main.c T
ADC_deme - Debug = LCD_dataibedl); =
Bl | i | ﬁ LCD_dataibodz) ;
: LCD_dataibcd3);
B E78K0_Taste_it 2 if (!bcdd) LCD string{stext0?[01):
(= ElADC_demo -Debug v else LCD_string(stext0s[0]);
| [& adc_mainc 3 -
| Binite )
| [ irterrupt o
| Blcde
| L@ oupu /-
[EREACT dermo-Debug v /¢ main function
IMER,_demo - Debug v £
L@ BlUART_demo- Debug v void main( void |
{ unsigned char TK-78 Emulator
unsigned int D ownloading application ..
_ disable_in- (AN terrupts
vHardwareIni: ttings
vioftwareIniti) ; // variable Initialization J
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]):
LCD_write CGRAM(0x0Z, sbopat2[0]) ;
LCD_write CGRAM(0x03,sbgpat3[0]) 7 =
Ovverview IADE_demoI F\EAET_dﬂI TIM « | »| [kl 14] 1l ’|_|

| hessages

| File ‘ Line ‘
Building configuration: A0C_demo - Debug

Configuration is up-to-date.

5| Build | Debug Log

Ready

[ B T

Figure 75: 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.

2 1AR Embedded Workbench IDE -3l x|
File Edit Wew Project Debug Emulator Tools ‘Window Help
DeHd S 2R < | EyenEe £ &0 UKL 8
Sl 225222 8
> adcfmaln.cl T bl >
ADC_dems - Debug =l = o [ =] b [cPURegiters =
-
= i | o void main( void ) main: ||ERPO (AX) = 0x=0710
iles & 3
El=] { 0487 B3 _i|ERP1 (BC) = 0=0000
unsigned char 1i: N disabls ints: R2 (C) = 0=00
L unsigned int tmp_result; wHardvarelnit | R3 (B) = 0=00
v 046 IATATE =
d.. v Sr _ disshle_interrupti]: /7 disable all interrupts vSof tyarsInit(} R4 (E) = 0x30
L@ EUART de.. v vHardwareTnit() /7 peripheral settings L(UjElJSD i JaD30: RS (D) = O=FB
. L 2 =
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_wrive CGRAM({OOL,shgpatl[O]): 0474 123007 RBS0 =0
LCD_write CGRAM(0x0Z,sbgpat2[0]); 047D 9AF10¢ AC =0
LCD_write CGRAM{0x03, sbgpat3[01); LCD write CORAE -
b4 = L . 0480 4101 Lt = L
LCD_write CORAM{  ,sbgpatdl 1i: 0462 123807 z -0
LED_write CGRAM(Ox05,shogpats[0]): J D485 9AF10¢ 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 o
5 Adnn +nannn
Overview | ADC demo | FE 4 I B |F(]| |:Tn mranr vl | _.'_I <| »
* Debug Lag Euildl *
x
Goto I
=
Ready sel 0000fe20-0000Fe3F UM JOWVR 2

Figure 76: IAR C-SPY debugger
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14. Sample programs

14.1 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:

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

(3 Debug debug output files for IAR C-SPY debugger
linc C header files

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

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

I xcl 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 | 78KO/FF2 project and output files
1 Timer Demonstration 78K0/FF2 project and output files
1 UART Demonstration 78K0/FF2 project and output files

workspace file, IAR Embedded Workbench 78K0/78K0S

78K0_CANit.eww

Table 21: Example directory structure

The main directory contains only the project files for the IAR Systems Embedded Workbench 78K0/78K0S.
All source files are located in the directory /source and the Zinc 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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14.2 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
Timer01 Potentiometer R14
Timer50 Button SW2
A/D converter Button SW3

LED’s D1- D4

14.3 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.

14.4 ReacTime demo

Used Internal Peripherals

Used External Parts

Timer00

Character LC display

Timer01 Potentiometer R14
Timer50 Button SW2

A/D converter Button SW3

CAN controller LED’s D1- D4

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.
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Used Internal Peripherals

Used External Parts

Timer00

Character LC display

TimerO1 Button SW2
Timer50 Button SW3
LED’s D1- D4
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14.5 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

14.6 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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15. USB interface cable (Mini-B type)

\

IR

o | [

Series "A” Plug Series "Mini-B” Plug

Series "A" Plug  Series "Mini-B” Plug

=

=) [7 3
=

Figure 77: USB interface cable (Mini-B type)
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16. Schematics
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Figure 78: 78K0/Fx2 — CAN it! baseboard schematics
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Figure 79: 78K0/Fx2 — CAN it! CPU module schematics
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