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

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

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

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

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

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

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

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

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

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

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

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

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

marked by the CE-symbol.
EEDT-ST-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.
All you need to do is register at www.eu.necel.com/weee.
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1. Introduction

L_Line - See it! is a demonstration kit for the NEC’s L_Line 8-Bit microcontroller family with integrated
LCD controller. It supports onboard FLASH programming and real time execution of application
programs up to 4 kBytes of program code. The board is prepared to be connected to user hardware parts
such as digital I/O or analogue signals.

1.1 Main features of L_Line — See it!

e Easy to use device demonstration capabilities
L_Line - See it! contains elements to easily demonstrate simple 1/0O-functions, i.e. navigator switch,
112 segment LCD panel, phototransistor, temperature sensor, 1/O lines, UART serial interface etc.

¢ On-Board debug function
The K_Line — Lin 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 Flexible power supply
The K_Line — Lin it! supports a flexible configuration of it's power supply. The board can be powered
by the USB interface, the QB-78KOMINI On-Chip debug emulator as well by an external CR2032 3V
lithium coin battery.

e LCD panel
L_Line - See it! provides a 112 segment standard LCD panel, allowing the implementation of
human / machine interface, comfortable input / output functions, output of measurement values,
output of status information etc.

¢ FPL3, FLASH programming software
A windows based FLASH programming software allows to select and download application programs
to the L_Line - See it! board for evaluation purposes.

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

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

° 112 segment standard LCD panel, 8 digits a 14 segments each
° Timer input / output signals

°  Two or three wire serial 1/0

° UART interface, via USB UART chip FT232

° 8 analogue input lines

°  Temperature sensor KTY13-5

° Phototransistor PT15-21C

° Navigation switch prepared for key interrupt generation

¢ 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/LG2 microcontroller, IAR Systems Embedded
Workbench, IAR Systems C-SPY debugger / simulator and the NEC FPL3 FLASH programming
software.

L_Line - Seeit! is not intended for code development. NEC does not allow and does not support
in any way any attempt to use L_Line - See 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 (Verl.1 or
later)

1.3 Package contents

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

Note:  Updates of the IAR Embedded Workbench for 78K, FP3 FLASH programming software,
documentation and/or utilities for L_Line - See it!, if available, may be downloaded from the
NEC WEB page(s) at hitp://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.
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2. L_Line - See it! system configuration

The L_Line - See it! system configuration is given in the diagram below:

Demonstration Kit L_Line = See it!

USB connection

Figure 1: L_Line - See it! system configuration

21 L_Line - Seeit!

L Line — See it! is a demonstration kit for the 78K0/LG2 8-Bit microcontroller with integrated LCD
controller. The L_Line — See it! board is connected to the host system via USB interface cable. The host
system may be used for onboard FLASH programming of the 78K0/LG2 internal FLASH memory and to
allow execution of application programs on L_Line — See it! starterkit. Additionally it supports On-Chip
debug functionality by using the IAR C-SPY debugger.

L_Line - See it! runs the microcontroller at 6.0000 MHz operating speed. Sub-clock is provided with
32.768 kHz.

2.2 Host computer

The USB host interface enables communication to the L_Line - See 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

The L_Line - See it! supports a flexible configuration of it's power supply. The board can be powered
by the USB interface, the QB-78KOMINI On-Chip debug emulator as well by an external CR2032 3V
lithium coin battery (not assembled).

11
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3. L_Line - See it! components

The L_Line - See it! board is equipped with a navigation switch, a 112 segment LCD panel, temperature /
light sensor and with several connectors in order to be connected to host computers, FLASH
programmer or any external target hardware.

LCD1

" |,J.|_'l_.,1
¢
@f
¢
q\
¢
q
¢ COOOT0e
00" R

R13 | _— cns

CN7 \

SW2

JP3

JP1

T
X
P2 SW3 S1 Q1 CN3 CN4 CNS

Figure 2: L_Line - See it! board connectors and switches, top view
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Figure 3: L_Line - See it! board connectors and switches, button view

Some of the L_Line — See it' components are free for user application hardware and software. Please
read the user’'s manual of the 78K0/LG2 device carefully to get information about the electrical
specification of the available 1/0 ports before you connect any external signals to the L_Line — See it!
board.
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3.1 Power supply selection, Jumper JP1

The different power supply modes of the L_Line - See it! board can be set by jumper JP1. Jumper JP1
controls the power supply during the stand-alone, FLASH programming and On-Board debugging mode.
Additionally power supply can be applied by the QB-78KOMINI On-Chip debug emulator, controller by

jumper JP2.

JP1

Jumper Setting

Mode

1-2

Closed (default)

Power supply via USB
interface, CN7

2-3

Closed

Power supply via battery,
BAT1

Table 1: Power supply selection, Jumper JP1

3.2 OCD power supply, Jumper JP2

The power supply of the L_Line - See it! board can also be applied by the QB-78KOMINI On-Chip debug

emulator. Close jumper JP2 to apply power from the QB-78KOMINI.

JP2

Jumper Setting

Mode

1-2

Open (default)

Power supply via USB or
Battery

Closed

Power supply via
QB-78KOMINI emulator

Table 2: OCD power supply, Jumper JP2

3.3 Clock supply, Jumper JP3

The clock supply of the 78K0/LG2 device is controlled by jumper JP3. By closing JP3 external frequency
of 6 MHz is applied to the P122/X2 clock input pin of the 78K0/LG2 device. When opening JP3 an
external oscillator can be used. To use this mode equip pad X1 (not assembled) of the L_Line — See it!

board with an corresponding oscillator.

JP3

Jumper Setting

Mode

1-2

Closed (default)

Clock frequency = 6 MHz,
supplied by CPLD

Open

e Clock supply by external
oscillator. By using this
mode be sure to equip a
crystal oscillator to the X1
pad.

e For using the QB-78KOMINI
On-Chip debug emulator

Table 3: Clock supply, Jumper JP3
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3.4 Configuration switch SW1
The different operation modes of the L_Line - See it! board can be set by SW1 switches S1-S4.

SWi Factory settings Mode
S1 OFF Normal operation mode
S2 OFF UART6 select
S3 OFF OCD disabled
S4 OFF On-Board debug function

Table 4: Configuration switch SW1, factory settings

3.4.1 Operation mode selection, SW1/S1

SW1 switch S1 controls the operation mode of the L_Line - See it! board. Setting SW1/S1 to ON allows
to reprogram the internal FLASH memory of the 78K0/LG2 device by using the FPL3 FLASH
programming software.

Swi, s1 Mode
OFF (default) Normal operation mode
ON FLASH memory programming mode

Table 5: Operation mode selection SW1/S1

Within the normal operation mode the user program stored in the FLASH memory of 78K0/LG2 is
executed.

3.4.2 UART selection, SW1/S2

SW1 switch S2 specifies the corresponding UART signals of the 78K0/LG2 device that are connected to
the FT232 interface lines.

SW1, S2 Mode
OFF (default) UART6 select
ON UARTO select

Table 6: UART selection SW1/S2

3.4.3 On-Chip debug enable, SW1/S3

SW1 switch S3 controls the On-Chip debugging for the 78K0/LG2 device. Setting switch S3 to ON allows
to use the On-Board debug function of the L_Line — See it! board and additionally the connection of the
QB-78KOMINI On-Chip debug emulator.

SW1, S3 On-Chip debug
OFF (default) Disabled
ON Enabled

Table 7: On-Chip debug enable SW1/S3

15
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3.4.4 On-Chip debug mode select, SW1/S4

SW1 switch S4 controls the On-Chip debug mode of L_Line - See it! board. Switching SW1/S4 to OFF
allows to use the On-Board debug function of L_Line — See it! board. By using this mode no additional
debug hardware like the QB78KOMINI On-Chip debug emulator is needed. The debugging is done via
the default USB/UART connection to the Host computer. All standard debug function are available in the
On-Board debug mode like FLASH programming / downloading, code execution, single stepping,
breakpoints, memory manipulation etc.

Setting switch SW1/S4 to ON allows connecting the QB-78KOMINI On-Chip debug emulator to the
L_Line — See it! board in order to use On-Chip debug function of the 78K0/LG2 device. The QB-
78KOMINI is a separate product from NEC and it is not included in this starterkit package

SWi, s4 OCD mode
OFF (default) On-Board debug function
ON QB-78KOMINI

Table 8: On-Chip debug mode select SW1/S4

3.5 RESET button, SW2

SW2 is the reset button. It activates the power on reset. It is connected to the reset input of the
78K0/LG2 microcontroller.

Note: By supplying power to the L_Line — See it! board via the battery the RESET button becomes
inactive. Please use jumper JP1 to power OFF/ON the microcontroller.

3.6 Navigation switch, SW3

Button SW3 is a navigation switch connected to the key interrupt port of the 78K0/LG2 device. It
operates in five directions including a center push function. The connection of SW3 is shown in the table
below:

Up (KRO)

Left Right SW3 Connection to the
78K0/LG2 device

(KR3) (KR2) Left P73/KR3

Down P71/KR1

Select Select P74/KR4

(KR4) Right P72/KR2

Up P70/KRO

Down (KR1)

Table 9: Navigation switch SW3
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3.7 Soldering bridges SB1, SB3, SB4, SB5 and SB6

Additional configuration of the L_Line — See it! board can be done by the soldering bridges SB1, SB3,
SB4, SB5 and SB6. The different configuration modes are shown in the table below:

Ob_uOOO"OD’O OOOOOOOCH)CE)_%"
Bt m 800 Igle Y]
mififs g31610lele® @ ®
E & 32 Eocloo0000
= E00|00c0C0O
. e
(1)
| T SO0 00
e e
=
%}/
0000
0000
|00 0
pnNEE oleoee
Figure 4: Soldering bridges SB1, SB3-SB6
Soldering Pad | Configuration Mode
bridge
SB1 1-2 Closed (default) Vcc connected to AVREF pin
Open Vcc disconnected from AVREF pin
SB3 1-2 Closed (default) Sub Clock Oscillator connected to P123/XT1 pin
2-3 Open (default)
1-2 Open P123/XT1 pin connected to CN5-2
2-3 Closed
SB4 1-2 Closed (default) Sub Clock Oscillator connected to P124/XT2 pin
2-3 Open (default)
1-2 Open P124/XT2 pin connected to CN5-4
2-3 Closed
SB5 1-2 Closed (default) Main Clock Oscillator connected to P121/X1 pin
2-3 Open (default)
1-2 Open P121/X1 pin connected to CN3-38
2-3 Closed
SB6 1-2 Closed (default) Main Clock Oscillator connected to P121/X2 pin
2-3 Open (default)
1-2 Open P121/X2 pin connected to CN3-40
2-3 Closed

Table 10: Setting of soldering bridges SB1, SB3-SB6

By cutting the default connections (pad 1-2) of soldering bridges SB3/SB4 respectively SB5/SB6 and
closing pads 2-3, the corresponding microcontroller signals are connected to the external connectors
CN3 respectively CN5. In this mode the microcontroller pins can be used as standard I/O ports. Please
configure the clock generator of the 78K0/LG2 device accordingly to use this mode.

Do not close the connection for the Clock Oscillator and external connectors at the same time.
This can affect the operation of the Sub / Main clock oscillator negatively.

Note:

17
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3.8 USB interface connector CN7

The CN7 connector allows connecting the FPL3 FLASH programming software to the L_Line - See it!
board in order to program application software into the CPU internal flash. Additionally the On-Board
debug function uses connector CN7 for communication with the host computer. The board power supply
of 5V is also provided by connector CN7.

For standard communication to a host system i.e. by using a terminal program the input/output signals of
UART6 respectively UARTO of the 78K0/LG2 device are connected to CN7.

O T b

—N===

Figure 5: Connector CN7, USB Mini-B Type Host Connector Pin Configuration

USB Connector Signal Name
CN7
1 VBUS
2 DM
3 DP
4 N.C.
5 GNDBUS

Table 11: Pin Configuration of USB Connector CN7

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 L_Line - See it! board.

18
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L_Line - See it!

3.9 FLASH programmer connector CN2

Connector CN2 (not assembled) allows connecting the PG-FP4 FLASH programmer to L_Line — See it!
board in order to program application software into the CPU internal flash memory. Please note, the
PG-FP4 FLASH programmer is a separate product from NEC and it is not included in this package.

CN2 Signal
1 GND

2 RESET
3 Sl

4 Vee

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 12: CN4, PG-FP4 connector

When using PG-FP4, the programming interface to the 78K0/LG2 device must be set to the clock serial
interface, CSI-Ring-Osc. Please configure the L_Line — See it! board as following:

SW1i Setting Mode
S1 OFF Normal operation mode
S2 OFF UARTSG select
S3 OFF OCD disabled
S4 OFF On-Board debug function
Jumper Setting Mode
JP1 1-2 Closed Power supply via USB
JP2 Open Power supply via USB
JP3 Closed Clock supplied via CPLD

Table 13: Hardware configuration when using PG-FP4

19
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3.9.1 OCD connector CN8

Connector CN8 (not assembled) allows connecting the QB-78KOMINI On-Chip debug emulator to the
L_Line — See it! board in order to use On-Chip debug function of the 78K0/LG2 device. QB-78KOMINI is

a separate product from NEC and it is not included in this starterkit package.

To enable On-Chip debugging by using the QB-78KOMINI On-Chip debug emulator configure the

CN8

Signal

RESET _IN

RESET_OUT

FLMDO

VDD_IN

X2

GND

X1

GND

OO (N[O [WIN|F

N.C.

[y
o

N.C.

Table 14: OCD connector CN8

L_Line — See it! board as following:

SW1 Setting Mode
S1 OFF Normal operation mode
S2 OFF UARTG select
S3 ON OCD enabled
S4 ON QB-78KOMINI enabled
Jumper Setting Mode
JP1 1-2 Closed Power supply via USB
JP2 Open Power supply via USB
Closed Power supply via QB-78KOMINI (*Note)
JP3 Open Clock supplied via QB-78KOMINI

Table 15: SW1 configuration for OCD

For more details on how to configure L_Line — See it! in order to use On-Chip debugging please refer to

CHAPTER 4, ON-CHIP DEBUGGING.
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3.10 LCD1, 112 segment standard LCD panel

The L_Line - See it! board is equipped with a 112 segment standard LCD panel. The LCD is a
transflective model type operating at 5V supply voltage. It can operate at a four times multiplex rate. The
display can be used within a temperature range of -20°C ... +70°C. The typical driving frequency is equal
to 32 Hz (max. 100 Hz) within the complete temperature range. The LCD pin assignments, connections
and segment definition is shown in table / figure below:

LCD panel 78KO/LG2 LCD panel 78K0/LG2
device device
Pin | COM1 | COM2 | COM3 | COM4 Pin | COM1 | COM2 | COM3 | COM4
1 S1 1F 1E 1D S0 36 1H 1G 1L M S2
2 11 1J 1K 1IN S1 35 1A 1B 1C P1 S3
3 S2 2F 2E 2D S4 34 2H 2G 2L 2M S6
4 21 2J 2K 2N S5 33 2A 2B 2C P2 S7
5 S3 3F 3E 3D S8 32 3H 3G 3L 3M S10
6 3l 3J 3K 3N S9 31 3A 3B 3C P3 S11
7 S4 4F 4E 4D S12 30 4H 4G 4L 4M S14
8 41 4] 4K 4N S13 29 4A 4B 4C P4 S15
9 S5 5F 5E 5D S16 28 5H 5G 5L 5M S18
10 5l 5J 5K 5N S17 27 5A 5B 5C P5 S19
11 S6 6F 6E 6D S20 26 6H 6G 6L 6M S22
12 6l 6J 6K 6N S21 25 6A 6B 6C P6 S23
13 S7 7F 7E 7D S24 24 7H G 7L ™ S26
14 71 7J 7K 7N S25 23 7A 7B 7C P7 S27
15 S8 8F 8E 8D S28 22 8H 8G 8L 8M S30
16 8l 8J 8K 8N S29 21 8A 8B 8C P8 S31
17 NC NC NC COM4 CcOomM4 20 COMO NC NC NC COomMO0
18 NC NC COM3 NC COM3 19 NC COM1 NC NC COM1

Table 16: LCD pin assignments / connections

LA AT AT ).~

62 gy
R -

Figure 6: LCD panel / segment definition




L Line - See it!

NEC

3.11 Temperature sensor

For temperature measurement and primarily as an application example a silicon temperature sensor
KTY13-5 is connected to the input port of the 16-Bit Timer/Event Counter 00, equal to port POO of
78K0/LG2 device. The temperature sensor has a resistor range of Ros min = 1950 Q and R,s5 max = 1990 Q
at 25 degrees centigrade, with 1op = ImA. The distribution of the temperature factor ky is shown in the

table below:
Ty kr
°C min. typ. max.
— 50 0.508 0.518 0.530
—40 0.559 0.570 0.581
—30 0615 0625 0.635
- 20 0678 0.685 0.594
-0 074 0.748 0.755
] a.810 0.815 0821
10 0.883 0.886 0.890
20 0.960 0.961 0.962
25 100
a0 1.039 1.040 1.041
40 1.119 1.123 1.126
50 1.204 1.209 1.215
&0 1.291 1.300 1.308
70 1.383 1.394 1.405
a0 1.478 1.492 1.506
90 15677 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 2010 2.041 2072
140 21093 2128 2163
150 2.198 2235 2274

1) Normalising point

The sensor resistance can be calculated as following:

Table 17: Distribution of temperature factor kr

I5 =1 mA; Example: R,; = 2000 0

SO0

ERALTZAT

1}

7
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3009

2000

1000
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100 °C 150

—T

Rr= ki *Ras= J(TA)

Figure 7: Typical dependence of sensor resistance
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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:

Vaz -4xB+4xBxkr - a
T=1]25+ °C
2xB

with: a=7,88x 10°x K™

-5 -2
B=1,937x10 xK

Rt
R2s

kr =

The temperature measurement is done by using the dual slope method. Using the dual slope method a
resistor value can be converted into a digital counter value. To do this, the charging time of capacitor
C18 will be measured with the 16-Bit Timer/Event Counter 00 of the microcontroller. The first charging
slope will use a reference resistor (RRerF = R6) and the second charging slope will use variable resistor
(RvAR= R5 + RT) which should be determined. By the comparison of the two measured times and the
known reference resistor RREF the variable resistor can be calculated.

The 78K0/LX2 device family has the advantage of bit settable 1/0 ports and Schmitt-trigger inputs (e.g.
timer input port TIO00). The L_Line — See it! board uses the bit settable port PO as a bidirectional port.

At first, the complete port PO is cleared and set to output mode. In this case the capacitor C18 is
discharged via POO/TI000 and prepared for the first measurement. The resistor R7 is only used to limit
the current during the discharging of the capacitor. Then port P02 is set to 1 and output. At this point also
the 16-bit Timer/Event Counter 00 is started. The rest of the port PO is set to input (high impedance). So
the capacitor will be charged via the reference resistor R6. When the capacitor has reached the threshold
level of the Schmitt-trigger input POO/TI000, the actual timer value is automatically captured and an
internal interrupt is generated. Using this interrupt the capture value is read out. In the next step the
capacitor C1ig will be discharged again. The same procedure starts once more with port PO3. This time
the capacitor is charged via the unknown resistor RVAR of the temperature sensor and after the threshold
is reached again the second timer value is read out.

The unknown RVAR can be calculated from the two values obtained using the method described above
and consequently the resistor value of the temperature sensor. Please refer to derivation on the following
sides.
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- tREE

Rrer x C
Rrer: R6 =Vcrer =VoD| 1- €

- tvar

Rvar x C
Rvar: Rs+ Rt=Vcrer=VoD| 1- €

Vc = Vcvar = VCRer = const

The threshold level of the Schmitt-trigger input does not have any influence on the accuracy of the
measurement. As this will be a constant for both measurements.

_ tREF _ tvar
Rrer x C Rvar x C
Vop [1- e = Vob |1-¢e
. _trReEF . _tvar
Rrer x C Rvar X C
1-e = 1-e€
. _trReEF . _tvar
Rrer x C Rvar x C
e = e
_trRee = _  _tvaR
Rrer x C ~ RvarxC
_trRee = _  _tvaR
RRer - Rvar
tvar
Rvar = RRrer X
trREF

The capacitor C18 and the supply voltage VDD do not have any influence on the accuracy of the
measurement. Only the absolute value of the reference resistor RRer has an influence, because these
parameters will not change during one measurement. Using the RREF, tREF and tvAR values, the resistor
RVAR can be calculated.
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The diagram of the dual slope circuit is shown in the figure below:

P02
P03
S1
(R1) 78K0/LG2
o
RS D
1
P00 / TIOOO
R7
Cl18 ——
RRrer = R6
RvaArR = R5 +RT
Rt  =temperature sensor resistance

Figure 8: Diagram of dual slope circuit

The calculation of the charging time of the capacitor can be done as following:

- t
RxC
Vc =Vop |1- e
- t
Vc _1-e RxC
Voo
_ t
) Ve RxC
Voo
_ t - In 1- Vc
RxC VoD
_ Vc
t=-RxCxlIn | 1- Voo

25



L_Line - See it! NEC

Example:
VDD = 5 V; Vthreshold = VC = (0,4 ... 0,7) VDD
Typical: Vthreshold = 0,6 X VDD

RREF = 10 kQ; C = C18 = 220 nF

Vc
\V/5))

t =-RrRerxCxIn| 1-

t=-10kQx220nFxIn| 1- 0,6

t = 2,0158 ms

3.12 Phototransistor, Q1

For light incidence measurement and primarily as an application example a phototransistor PT15-21C is
connected to the ANIO analogue input, equal to port P20 of the 78K0/LG2 device.

3.13 Buzzer, BUZ1

To generate acoustic signals and sound waves a buzzer is connected to the timer output port of the 16-
Bit Timer/Event Counter 01, equal to port PO6/T1011/TOO01 of the 78KO0/LG2 device. The AC buzzer
operates in a voltage range of 2V...5V.

3.14 Battery holder, BAT1

To power the L_Line — See it! board via battery, please equip the battery holder BAT1 with a CR2032 3V
lithium coin type battery.
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3.15 External connector CN3, CN4 and CN5

CN3, CN4 and CN5 are connectors for external user hardware. The microcontroller signals are
connected to CN3, CN4 and CN5. The L_Line - See it! board provides also a wire wrap field area -
connector CN3 - allowing the integration of additional application hardware.

pgoooodssploplet |
gEey @®
i oo

1]

[ = @UULIUUIJLIUUUIJIJIJUUUIJUUUUIJLIUU
e[| ) E
vESpEs =
%, =
=
£

&

[ T YT Y YYYYYTYYYYYYYYYTY!]
©
O

L2 Demokit
vl

CN83 | Signal CN3 | Signal CN4 | Signal |CN4 [ Signal CN5 | Signal | CN5 | Signal
1 VvVCC 2 P25/ANI5S 1 VSS 2 P0O0/T1000 1 N.C. |2 P123/XT1
3 VCC 4 P26/ANI6 3 VSS 4 P01/T1010/TO00 3 N.C. |4 P124/XT2
5 vCcC 6 P27/ANI7 5 VSS 6 P02/S0O11 5 N.C. |6 N.C.

7 VvVCC 8 P30/INTP1 7 VSS 8 P03/SI111 7 N.C. |8 N.C.
9 VCC 10 P31/INTP2 9 VSS 10 P04/SCK11 9 N.C. 10 N.C.
11 | vCC 12 P32/INTP3 11 | VSS 12 P05/T1001/SS111 11 N.C. 12 N.C.
13 _|vcc 14 P33/INTP4/TI51/TO51 13 | VSs 14 P06/T1011/TO01 13 N.C. 14 N.C.
15 |vcc 16 P60/SCLO 15 |VSsS 16 P10/SCK10/TXDO0 15 N.C. 16 N.C.
17 | vCC 18 P61/SDAO 17 | VSS 18 P11/SI10/RXDO 17 N.C. 18 N.C.
19 |vcc 20 P70/KRO 19 |VSs 20 P12/SO10 19 N.C. |20 N.C.
21 [vcc 22 P71/KR1 21 [vSS 22 P13/TXD6 21 N.C. |22 N.C.
23 [vccC 24 P72/KR2 23 [VSS 24 P14/RXD6 23 N.C. |24 N.C.
25 [vCC 26 P73/KR3 25 [VSS 26 P15/TOHO 25 N.C. |26 N.C.
27 _[vcc 28 P74/KR4 27 _[vSs 28 P16/TOHL/INTP5 27 N.C. |28 N.C.
29 [vcc 30 P75/KR5 29 [vss 30 P17/T150/TO50 29 N.C. |30 N.C.
31 [vCC 32 P76/KR6 31 [VSS 32 P20/ANIO 31 N.C. |32 N.C.
33 [vcc 34 P77/IKR7 33 [VvSs 34 P21/ANI1 33 N.C. |34 N.C.
35 [vcc 36 P120/INTPO/EXLVI 35 [VSS 36 P22/ANI2 35 N.C. |36 N.C.
37 [vccC 38 P121/X1 37 _[VSS 38 P23/ANI3 37 N.C. |38 N.C.
39 [vcc 40 P122/X2 39 [VSS 40 P24/ANK4 39 N.C. |40 N.C.

(N.C. = Not Connected)
Table 18: CN3, CN4, and CN5 connection to 78K0/LG2
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3.16 78K0/LG2 memory map

The memory layout of 78K0/LG2 device shown in the figure below.

FFFFH
Special function registers TFFFH J_
(SFR) ot o0~
256 x 8 bits - Program area
FFOOH 108EH
FEFFH General-purpose
al i ] Note 1
registers Security 1D setting area
FEEOH 32 x 8 bits 1085H
o 1084HJ Security ID control areaNote 1
| Internal high-speed RAM | 18:2:
1T 1024 % 8 bits - e Program area
FBOOH
FAFFH 1080H Option byte area™© '
Data memory T07FH
space [t Reserved L (000K Program area
FanoH OFFFH
18384 x 8 bits 4 CALLF entry area T~
FTFFH (Dan::d) 0800H .
: 07FFH
RAM space in ] 16384 x 8 bits - i
which instruction T Interng\]j:pxagst\)ir; RAM L hank2) - Program area -
can be fefched 311 :E:
i E0O0OH OUBFH:: Note 2 -
DFFFH 008EH
Reserved
i ] Note 1
CO00H Security 1D setting area
[ BFFFH 0085H
0084 H| Security ID control areaMote 1
i Flash memory 0083H
S~ 16384 x 8 bits (bank 0) 0082H T
8000H 0081H
i Note 1
Program TFFFH Flash memory 18364 8 bits gg?g: Option byte area
32768 x 8 bits (bank s) Note 3
memaory space L -L . 007EH
o (common) = | 18384 » 8 pits 007D0H
77777777 Note2 LGt CALLT table area
******************* 16384 x 8 bits 0040H
________ o _{_3________ (bank 1) 003FH
————————— O Vector table area
¥ 0000H 0000H

Notes 1. 1080H, 1084H, 1085H to 108EH: Set the option byte, security ID control flag, and security ID code
when the boot swap is used.
0080H, 0084H, 0085H to O08BEH: Set the option byte, security ID control flag, and security ID code
when the boot swap is not used.
2. This area cannot be used during on-chip debugging because it is used for communication commands
(O0BFH to 018FH: standard setting of debugger).
3. This area cannot be used when a software break is used during on-chip debugging.

Figure 9: 78K0/LG2 memory map

The L_Line — See it! does not reserve any resources of the 78K0/LG2 device, consequently all available
memory of the device is free for application software.
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4. On-Chip debugging

The L_Line - See it! board offers two possibilities to use On-Chip debugging (OCD). The On-Board
debug function of L_Line — See 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 L_Line — See it! supports the QB-78KOMINI On-Chip debug emulator in order to use On-Chip
debug function of the 78K0/LG2 device. The system configuration for On-Chip debugging is shown in

figure below.

OCD via
On-Board debug function

0OCD via

QB-78KOMINI On-Chip debug emulator

4.1 OCD via On-Board debug function

To operate the L_Line - See it! board within the On-Board debug mode, configure switch SW1 and
Jumpers JP1-JP3 as following:

Swi Setting Mode
S1 OFF Normal operation mode
S2 OFF UARTG select
S3 ON OCD enabled
S4 OFF On-Board debug function
Jumper Setting Mode
JP1 1-2 Closed Power supply via USB
JP2 Open Power supply via USB
JP3 Closed Clock supplied via CPLD
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4.2 OCD via QB-78KOMINI emulator
To operate the L_Line - See it! board together with the QB-78KOMINI On-Chip debug emulator, configure

switch SW1 and Jumpers JP1-JP3 as following:

Note:

SW1i Setting Mode
S1 OFF Normal operation mode
S2 OFF UARTSG select
S3 ON OCD enabled
S4 ON QB-78KOMINI enabled
Jumper Setting Mode
JP1 1-2 Closed Power supply via USB
JP2 Open Power supply via USB
Closed Power supply via QB-78KOMINI (*Note)
JP3 Open Clock supplied via QB-78KOMINI

By supplying power from the QB-78KOMINI do not connect external hardware to the
L_Line - See it! board. Within this mode the L_Line - See it! board can operate without
external power supply from USB or a battery.
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5. L_Line - See it! installation and operation

5.1 Getting started

The windows based FPL3 FLASH programming software allows to select and download application
programs to L_Line - See it! starterkit. As communication interface between PC host system and the
L_Line - See it! board a USB interface line is needed. Before you can download and run a program,
hardware and software must be installed properly.

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

MEL | Line —Seeit! (F:) CD-ROM ROOT
Ca Acrobat - Acrobat Reader for 32Bit Windows OS
‘2 Device Files - Device Files for L_Line — See it!
C1pDpF ... Device Description Files and
... SFR Description Files for IAR C-SPY
CINEC ... Device Files for IAR C-SPY
1 poc - Documentation
| FPL3 - FPL3 FLASH programming software
1 privers ... USB driver
D rpL3 ... FPL3 setup directory
C1pRM ... PRM parameter files
1 1AR Embedded Workbench 78K0 - IAR Embedded Workbench for 78K0/78K0S
3 SampleProgram - Sample program for L_Line — See it!

Table 19: L_Line - See it! CD-ROM directory structure
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6. Hardware installation

After unpacking L_Line - See it!, connect the board to your host computer using the provided USB interface
cable. When L_Line - See it! is connected, the USB driver needs to be installed on the host machine.
Please refer to the following CHAPTER 7 SOFTWARE INSTALLATION.

7. Software installation
The L_Line - See it! package comes with several software demo packages:

¢ 1AR Systems Embedded Workbench for 78K0/78K0S, including C compiler, assembler, linker, librarian
and IAR C-SPY debugger / simulator

e Device Files for L_Line — See it!

e FPL3 FLASH programming software

e Sample program

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.

7.1 1AR Systems Embedded Workbench for 78K0/78K0S installation

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

7.2 Device file installation

To install the device files for the L_Line — See it! in order to use the IAR C-SPY debugger, select the SETUP
program in the directory \ Devi ce Fil es\ of the CDROM. The setup dialogues will guide you through the
installation process.

7.3 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.

7.4 Sample program installation

To install the sample/demonstration program for the L_Line — See it! board select the SETUP program in the
directory \ Sanpl ePr ogr aml of the CDROM. The setup dialogues will guide you through the installation
process.
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7.5 USB Driver Installation

In order to use the L_Line - See 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 33
Installation on Windows 2000 ............... Page 35
Installation on Windows XP ................... Page 41

7.5.1 Installation on Windows 98SE/Me

1. When the K_Line - See 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
exe],

Figure 10: Add New Hardware Wizard (Windows 98SE)

Add New Hardware Wizard

This wizard searches for new drivers for:

USE <-» Serial

& device driver iz a software progran that makes a
hardware device work.

Click.

¢ Back Cancel

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

then click .

Figure 11: Search Method (Windows 98SE)

Add Hew Hardware Wizard

What do you want Windows to do’?

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

v Search for the best driver for your device. ;
{Recommended).

" Digplay a list of all the drivers in a specific
loc:ation, 0 you can select the driver you want.

Click.

< Back Mewt » Cancel
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3. Check the "Specify a location” check box only and enter "C:\Program
Files\NECTo0Is32\FPL3\DRIVER" in the address bar, then click .

Figure 12: Search Location Specification (Windows 98SE)

Add Hew Hardware ‘Wizard

Windowss sl seaech For nee diivers inits diver database
on wour hasd deve, and in any of the following selected
locations: Chck Mest to sat the seanch.

™| Eloppy diske drives

I~ | CD-ROM diive

™ liciosolt Windows Uipdate
<1> Check "Specify 5
a location"” only. - e

|r: \Progeaan Fles\NECTools324 FFLZ DR ||

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-folder\DRIVER".

4.  The window below is displayed. Click .

Figure 13: Checking Driver to Be Installed (Windows 98SE)

Add New Haodwore Wizand

windows drves Ble seaich fot The device:

UISE High Speed Seisl Comeaiter

‘wfindares & now ready o install the biest diver for Ehis
devica. Click Back to select a diferant drives, or click Mest
oy

Locaton of diver:

- Click.
= CAPROGRATI\NECTOO 1A\ FPL3NDF

< Back Cancel
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5.  When the window below is displayed, the installation of the USB driver is completed. Click

. The installation of the USB Serial Port driver is then automatically performed.

Figure 14: Installation Completion (Windows 98SE)

Add Mew Hardware Wizard

% IUSE High Speed Senal Converter

Windowsz has finished installing the zoftware that pour new
hardware device requires.

Click.

Cancel |

7.5.2 Installation on Windows 2000

1. When the L_Line - See 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

Next>]

Figure 15: Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

This wizard helps pou install a device driver for a
hardware device.

Click.

To continue, click Mext.

£ Hack MHext » Caricel
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2. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

then click .

Figure 16: Search Method 1 (Windows 2000)

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

an operating syztem.

Thiz wizard will complete the installation for thiz device:
Check that "Search for a @ USB <> Serial

suitable  driver " is
selected.

A device driver iz a zoftware program that makes a hardware device work. “Windows
needs driver files for pour new device. To locate driver files and complete the
installation click Nest.

wihat do pou want the wizard to da’?

Click.

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

" Dizplay a list of the known drivers for this device 20 that | can chooze a sp
driver

< Back II Mext » II Cancel |

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

Figure 17: Driver File Location 1 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files
‘wihere do pou want ‘wWindows to search for driver files?

Search for driver fileg for the following hardware device:

@ LUSE <= Serial

The wizard searches for zuitable drivers in its driver databaze on pour computer and in
any of the following optional search locations that you specify.

To start the search, click Next. If you are searching on a floppy disk or CD-ROKM drive,
inzert the floppy disk or CO before clicking Mest.

Check that "Specify a
location" only is checked.
ed.hed.

Optional search locations:
[~ Floppy disk, drives Click.
[ CO-ROM dives
V' Specify a lacation
[ Microsoft Windows Update

< Back Cancel |
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4.  Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then click .

Figure 18: Address Specification 1 (Windows 2000)

Found Mew Hardware Wizard 5[

|nzert the manufacturer's installabon dizk into the dive

Click.
@ zelected, and then click DF_

Cancel

Lopy manufachurers fles oo
iE:'\F‘ngram FilesA\MELCT ool:324FPL 3 \DRIVE j Browsze. .

| it

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

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

5.  Click [Next>|.

Figure 19: Driver File Search 1 (Windows 2000)

Found Mew Hardware Wizard

Driver Files Search Results M
The wizard has finished searching for dimeer fles for your hardware device.

The wizard found a driver for the followang device:

@ LISE ¢-> Sefial

Wwindows found a driver for this device. To nstall the diver Windows found, click Mest.

% c:hprogram filesinectools324 fpl 3 Ydmrerh fidibus int

Click.

< Back Cancel |
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6. Click to complete the installation of the USB driver.

Figure 20: USB Driver Installation Completion 1 (Windows 2000)

Found Mew Hardware Wizard

z

Completing the Found New
Hardware Wizard

\> |JSE High Speed Serial Converter

YWindows has finizhed ingtalling the software for this device.

Click.

To close this wizard, click Finizh.

[Eance| |

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

Figure 21: Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

5

Welcome to the Found New
Hardware Wizard

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

Click.

To continue, click Mest. l

< Back Mext » I

Caricel

38



L_Line - See it!

NEC

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

then click [Next>|.

Figure 22: Search Method 2 (Windows 2000)

Found New Hardware Wizard

Install Hardware Device Drivers

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

Thiz wizard will complete the installation for this device:

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

@ USE Serial Part

eeds driver files for your new device, To locate driver files and complete the

hztallation click Mext,

What do you want the wizard to da?

¥4 device driver is a software program that makes a hardware device work. ‘Windows

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

Click.
" Displap a list of the known drivers for this device so that | can choose a g
driver
¢ Back I Mewnt > i Cancel

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

Figure 23: Driver File Location 2 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files

Wihere do pou want Windows ta search for driver files?

Check that "Specify a
location" only is checked.

Search for driver files for the following hardware device:

@ LISE Serial Part

The wizard zearches for suitable drivers in its driver databaze an pour computer and in

any of the following optional search locations that vow specify,

To start the zearch, click Mest. IF pou are searching on a floppye disk or CO-ROM drive,

inzert the floppy dizsk or CO before clicking Mext.

Optional search locations:

[ Floppy disk diives

Click.
™ CD-ROM dives
V¥ Specify a lozation
[ Microsoft Windows Update
< Back Mewt > I Cancel
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10. Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then click [OK]

Figure 24: Address Specification 2 (Windows 2000)

Found New Hardware Yizand

Ingeit the manufachreds metalabon disk into the dive
sslected, and then click OF.

Click.

—Lcoy coanuiachaece blesion
lC:'\F‘dugum Files\HECTooks324 FPL3 \DRIVE _'_I Browse.. i

I

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

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

11. Click Nexts).

Figure 25: Driver File Search 2 (Windows 2000)

Found Mew Hardware Wizard

Driver Files Search Results M
The wizard has finished searching for dimeer fles for your hardware device.

The wizard found a driver for the followang device:

@ LISE Serial Port

Wwindows found a driver for this device. To mstall the diver Windows found, click Mest.

% c:hprogram filesinectools 324 fpl 3hdimres fidiport. inf

Click.

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

Figure 26: USB Driver Installation Completion 2 (Windows 2000)

Found New Hardware Wizard -

Completing the Found New
Hardware Wizard

_\> USE Serial Port

windows hag finished ingtalling the software Faor thiz device.

s

Click.

To cloge this wizard, click Finish,

< Back Cancel |

7.5.3 Installation on Windows XP

1.

When the L_Line - See it! board is connected with the host machine, the board is

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

that "Install from a list or specific ..." is selected, then click [Next>]

Figure 27: Found New Hardware Wizard 1 (Windows XP)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helpz you install software for:

USE <-» Serial

':} If your hardware came with an installation CD
~4 or floppy disk, insert it now.

What do you want the wizard to do?
Check that "Install from a list

) Install the software autamatically [Fecommended)
() Install from a list or specific location (Advanced)

or specific ..." is selected.

Click.

Click Mext to contitie,

Mext > Cancel
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2. Check that "Search for the best driver in these locations." is selected. Check the "Include
enter  "C:\Program
FilesS\NECTo0Is32\FPL3\DRIVER" in the address bar, then click .

this location

in the search:" check box and

Figure 28: Search Location Specification 3 (Windows XP)

Eound Mew Hardware Wizard

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

Pleaze choose your search and installation oplions.

> {(#) Search for the best diver in these location:.

location in the search:"
only.

<2> Check "Include this |

[] 5eacch temavable media (flopps:. CD-ROM...)
Include thiz lac.abicn in the seasche

Use lhe chack bowes balow: ko ik or expand the defaull search, which inchudes lacal
paths and removable media. The best dever found wall be installed.

fiimens

C:APragram Filez\MECT ools 32 FPL 3\DRNVER

W |

(3 Don't search. | will chdgess the dives o instal

Chioose this aption to $ebect the device deirver from a ist Windows does nol guarantee that
the diver yau choosa pall be lhe: bast match for pour hardwane.

&

[ Corcel |

<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 Anywayl.

Figure 29: Windows XP Logo Testing 3 (Windows XP)

Hardware Installation

A

Click.

The zaoftware you are installing for this hardware:

USE High Speed Serial Corwverter

haz not paszed Windows Loga testing to werify its compatibility
with Windows 2P [Tell me why this testing is important. |

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

| Continue Angway i || STOP Installation
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4.  When the window below is displayed, the installation of the USB driver is completed. Click

Finish|.

Figure 30: USB Driver Installation Completion 1 (Windows XP)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztaling the software for:

E USE High Speed Serial Converter

Click.
Click Finizh to cloze the wizard.
Finizh
5. Proceed to the installation of the USB Serial Port driver. Click Next>|.
Figure 31: Found New Hardware Wizard 2 (Windows XP)
Found New Hardware Wizard
Welcome to the Found New
Hardware Wizard
Thisg wizard helps pou install software for:
USE Serial Port
j If pour hardware came with an installation CD
~g=" or floppy disk. insert it now.
What do you want the wizard to do?
Check that "Install from a list O Instal the saft el i -
or specific ..." is selected. nstall the so lwale aLl UTa ica _l,l.[ ecommended) Click.
(%) Install fram a list ar specific lacation [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 32: Search Location Specification 2 (Windows XP)

FEound Mew Hardware Wizard

PMeaze choose yow search and installslion oplions.

<1> Check that "Search for the best
driver in these locations." is
selected. —» (&) Seanch lor the best diives in these kncalions

Usze lhe check baxes bekoes bo fieit o0 espand the delad! seaich, which nclades local
paths and iemovabls madia The best dives found vl be instalied.

[L]Seanch ramovable media Foppy. CD-R0M_]
<2> Check "Include this location | v Flogdebiskealignihesegeh

| —

in the search:" only. |\ Progiam Fles\WECTook 3 FFL3\DRVER  w Browse

A
) Dant seaich. |[will chaose the diives ko issial

Chioaze this cplion to select the devics dever bom 2 F2. Windove does nol guzrankee hal
tha dhivar you ghooge wil be the best match for pour hadwane:

< Back Hewl = Cancel

<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 33: Windows XP Logo Testing 2 (Windows XP)

Hardware Installation

1] "_u, The zoftware you are inztalling for thiz hardware:
*
UUSE Serial Fort

haz not pazzed Windows Logo testing to verify itz compatibility
with ‘Windows <P, [Tell me why this tezting iz important. |

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

Click.

L Continue Aryway | STOR Installation
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8.  When the window below is displayed, the installation of the USB driver is completed. Click

Finish

Figure 34: USB Serial Port2 Driver Installation Completion (Windows XP)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished instaling the software for:

3 IISE Sernal Port
P

Click.

Click Finizh to cloze the wizard, /

£

Finizh
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7.6 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 L_Line - See it! board in combination with

FPL3 GUI, the information

to be checked here is needed.

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

E Computer. Management

Figure 35: Device Manager

EEX

Q File  Action  View ‘MWindow Help | =] _J
& Bm & 2

B Computer Management (Lacal) j Computer ~
- m System Tools g Disk drives

I+ @ Ewvent Viewer

E shared Falders

Local Users and Groups
g Performance Logs and Alerts
- |
= @ Storage
1+

Device Manager
Removable Storage
Disk. Defragmenter

Disk. Management
+ & Services and Applications

1+

[+
[+

é Display adapters
b DNDYCD-ROM drives
|-i=2) Floppy disk controllers
+ g Floppy disk drives
+ = IDE ATAIATAPT controllers
+ -2 Keyboards
+ -y Mice and ather painting devices
& Monitors
+ - HE Metwork adapters
= % Ports (COM & LPT)
r;,f Cammunications Port (COM1)

]

+

r‘y‘ Cammunications Port (COMZ)

Y USE Serial Part (COM3)
+ ﬂ Processors

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

+-€= SCS1 and RAID controllers
+- ¥ sound, video and game controllers
+ % System devices

Universal Serial Bus conkrollers

ISE High Speed Serial Converter

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

nkraler

&+ 1ISE ook Hub

For Windows 98SE/Me

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

device.

For Windows 2000/XP

target device.

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

Remark

In the GUI port list box, the same communication port as COM? of USB Serial Port

(COM?) needs to be selected.

If the drivers above are not displayed, or the mark "x" or
CHAPTER 10 TROUBLESHOOTING.

is prefixed, refer to
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7.7 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 36: Driver Uninstallation

File Edit Wiew Favorites Tools  Help

L Eod \_,'J Lﬁ /:\' Search IIL- Folders -

Address ([C5) CiiProgram Files\MECTools323binlPG-FPLDRIVER\FTDI

. Mame =

901 Release Info, Do
2134 Release Info.DOC
COMPORT.PDF
(% Frcomms.vxo
SlFTDIRUS. CAT
% FTDIBLIS. INF
fedibus.sys
SHFTDIPORT CAT
“HFTDIPORT.INF

File and Folder Tasks

I Make a new folder

&8 Publish this folder to the
Web

! Share this folder

Other Places

[ DRIVER
|E:‘| My Documents
[y Shared Documents
o My Computer

W My Metwark Places

Ll Lk [,
«—
% FTDILNIN, INT
FTSENUM,5%5
| %] FTSENUM. WD

frserzk.sys

Size
6 KB
B KB
6 KB
24 KB
N
4 KB
19 KB
G KB
SKB
1 KB
405 KB
1 kB
25 KB
B KB
55 KB

FTSERIAL.SVS
" BFTSERMOLLINF

Details R

Double-click.

KE
KB

| %) FTeERMOU.¥iD
L‘&] frseruiz, dil

| %) FTsERULDL
[£] README. =T

TUKE
45 KB
Z3KE

ZKE

Type

Wordpad Document
Waordpad Document
PLCF File

virtual device driver
Security Catalog
Setup Information
Syskem file

Security Cakalog
Setup Information
Configuration Settings
Application
Configuration Settings
Syskem file

wirtual device driver
Syskem file

System file

Setup Information
virtual device driver
Application Extension
Application Extension
Text Document

Date Modified
6/12/2003 318 PM
6/16/2003 1:22 PM
4/10/2003 3:00 PM
6/10/2003 5:10 PM
4/10/2003 3:00 PM
B/16/2005 1:23 PM
6/16/2003 1:24 P
4/10/2003 3:00 PM
6/16/2003 1:24 PM
4/10/2003 3:00 PM
411020075 3:00 PM
4/10/2003 5:00 PM
6/10/2003 5:10 PM
6102003 5:10 PM
6/16/2003 1:24 PM
&/10/2003 5:10 PM
4/10/2003 3:00 PM
4/10/2003 3;:00 PM
6/11/2003 12:48 PM
5/20/2003 2:04 PM
B/16/2003 1:22 PM

CE

fal-

3. Click[Continug].

Figure 37: Driver Uninstaller

FIDI Uninstaller ¥ersion 2.1

X

If your USB device is connected. [

Press Continue to uninstall the driy

Click.

Cancel |

it now...

to quit.
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4.

Click to complete driver uninstallation.

Figure 38: Completion of Driver Uninstallation

FTDI Uninstaller Version 2.1

Uninstalling ¥1D_0403%PID_6001

Deleting reqgistiy 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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8. FPL3 FLASH programming software

8.1 Introduction

The parameter file for the 78K0/LG2 device is installed automatically during installation of FPL3
GUI, folder <FPL3 install-path>\PRM. Nevertheless, newest version of parameter file for the
MPD78F0397D 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 7
SOFTWARE INSTALLATION)..

8.2 Starting up the GUI Software

e 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 39: GUI Software Main Window
Menu bar

=10l x|

File Device Wiew Help

d
» FIa@hI:I|:|Ee_r|r'_|ir'u:l.... ;" Device \

Open OF Marme :

Toolbar Firmn Yergian :
ExtCode Programmer
endar : parameter

Parameter file- window

Action log window Nl

Farmat :
Wersion :
Proceszor Wer.

Load file
tame

Date:

Chbkzurm :

Area

Connection to device -

Part :
Speed

Range
Status bar Freq. :

Multiply :
i A— J

_1Readv [ r |
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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
(displayed under the toolbar)

Displays an FPL3 action log.

Programmer parameter window
(displayed to the right of the action log
window)

Displays programming parameter
settings.

Status bar

Displays status.

8.3 Toolbar

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

Figure 40: Toolbar Buttons

[Device] - [Setup] button

[Eile] - [Load)] button

[Device] - [Blank Check] button

[Device] - [Erase] button

[Device] - [Program] button

[Device] - [Verify] button

[Device] - [Autoprocedure(EPV)] button
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8.4 Menu Bar

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

8.4.1 [Eile] menu

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

Figure 41: [Eile] Menu

=8 FPL3

File Device View

(1) [Load] command

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

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

Figure 42: HEX File Selection Window

Look in: | ‘=l FPL3 x| = & e E-

| DRIVER

" 1PRM

File name:

Open I
Files of type: | S-rec / Hes files [*rec: 5" hex) j Cancel |
v

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

[ button]

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

[ button]

Closes the window without selecting a program.
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(2) [Quit] command
The [Quit] menu is the command for terminating the FPL3 GUI software. Clicking on
the right side of the task bar also terminates the FPL3 GUI software.
User settings are saved in the FPL3.ININ® 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.

8.4.2 [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 43: [Device] Menu

[ L3
File | Device Miew Help

ﬁ Blank Check
I Erase

I~

Prograrn

»» Fl FI

Flast  ¥erity

»» L0

e Security
Checksum
Autoprocedure(EPY)

Signature read

et Security setkings

Setup...

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

(2) [Erase] command

. The [Erase] command erases the flash memory of the target device connected to the
FPL3. While the flash memory is being erased, the progress status is displayed in
the action log window to indicate programmer operation.
The execution on the [Blank Check] command before the [Erase] command is
executed follows the setting of 'Command options' of the Advance tab displayed by
selecting [Device] - [Setup].
Upon completion of [Erase] command execution, the GUI software displays the result
of executing the command on the target device.

52



L_Line - See it!

NEC

(3) [Program] command

i’

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

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

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

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

(4) [Verify] command

&

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

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

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

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

(6) [Checksum] command
The [Checksum] command reads the checksum value of the target device connected with
the FPL3.
This value differs from the value displayed in the parameter window of the main window.

(7) [Autoprocedure(EPV)] command

2\

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

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

During EPV execution, the progress status is displayed in the action log window to
indicate programmer operation. For a selected command, its execution operation,
and messages, refer to CHAPTER 9 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.

53



L_Line - See it! NEC

(9) [Setup] command

P

@)

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

Standard setup

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

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

The window shown below is opened.

Figure 44: Device Setup Window - Standard

Device Setup x|

Standard | Advance |

Parameter file | FRHM File Fead

— Host connection————— — Supply oscillator

Fort I vI Frequency I MHz
Speed |-|-|52|:||:| vI tultiply rate I

— Dperation Mode

r" Ehll:l Startl TI
" Block En.jl 'I

= Aea [~ Show Addres

[ Target Beset Message

(] 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 45: Device Setup Window - Parameter File Selection

Farameter file PR File Read

Figure 46: Parameter File Selection Window

open 2| x|
Laak in: I'E FRM j = i
File narme: | Dpen I
Filez of type: IPHM Files(* PRM] j Cancel |
4

[|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 L_Line
— See it!-2 board and host machine.

Figure 47: Device Setup Window — Host connection

Host connection

Part I -.I
Speed [f15200 ]

[Port list box]
Select a channel for communication between the L_Line — See it!-2 board and host
machine.

* COML1 to COM256

Remark Selectable ports can be checked using Device Manager. For details,
refer to CHAPTER 7.6 Confirmation of USB Driver Installation.

[Speed list box]
Select a communication rate for the selected communication channel from the
following:

e 9600 bps

e 19200 bps

e 38400 bps

e 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 48: Device Setup Window - Supply Oscillator Selection

Supply ozcillator

Frequency I Hz
tuiltiply rate I

[Frequency box]

Sets the clock frequency of the target system.

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

[Multiply rate]

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

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

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

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

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

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 49: Device Setup Window - Operation Mode

Operation Mode

r" Ehlp Startl TI
" Block Endl ""I

= Area [~ 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.

<5> 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 50: Device Setup Window — Target Reset Message

[~ Target Reset Message
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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 51: Device Setup Window - Advance

Device Setup 5'

Standard  Advance |

— Command optionz
[~ Blank check before Erase

[~ Read werify after Progrann
[~ Secunty flag after Program

[~ Checksum after Program

— Security flag zettings
[~ Dizable Chip Eraze

[~ Dizable Block Erase
[~ Disable Program

[” Disable Boot block cluster repragramming

[~ Target Fieset Meszage

(1] 4 I Cancel

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

Figure 52: Device Setup Window - Command options

— Command options
[™ Blank check before Eraze

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

[~ Checksum after Program

[Blank check before Erase check box]

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

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

[Read verify after Program check box]

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

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

If this check box is checked, the flash memory checksum value of the target device

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

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

<2>

valid.

Caution:

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

Figure 53: Device Setup Window — Security flag settings

— Security flag settings

[~ Dizable Chip Eraze
[~ Disable Black Erase
[~ Dizable Program

[ Dizable Boot block cluster reprogramming

The following is the correspondence between the [Erase] and

[Program] Commands when the security functions of a 78K0/LG2
microcontroller are valid!

Chip Erase Command

Block Erase Command

Program Command

cluster
reprogramming

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 (Note?2)

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

59



L_Line - See it! NEC

[Erase]

[Disable Chip Erase check box]

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

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

Figure 54: Device Setup Window — Disable Chip Erase

& W'hen 'Chip Erase' is disabled, chip cannot be erased and programmed any more!

Ik 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

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 55: Device Setup Window — Disable Boot Cluster Reprogramming warning

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

K, I Cancel

Caution: Be aware that if the security flag is set in the target device, the boot area
cannot be rewritten to the device afterward!!!
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8.4.3 [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 56: [View] Menu

SEFPL3
File Device | View Help

Ble, [ 7 BT

+» FlashO |:|E_r'|r'_|ir'u:l. ...

Inen OE

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

(2) [Status Bar] command
Checking the [Status Bar] command displays the status bar. Unchecking the command
hides the status bar.
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8.4.4 [Help] menu
Clicking the [Help] menu displays the following pull-down menu:

Figure 57: [Help] Menu

[ FrL3
File Device Yiew | Help

nbuu%w} |$ ‘%ﬂ

(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 58: About FPL3 Window

About FPL3 x|

= NEC

W1.00
Copyright [C] MEC Electronics Corporation 2005
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8.5 Programmer Parameter Window
This window displays the settings of the programming parameters.

Figure 59: Programmer Parameter Window

Device
Mame :

Firm Yferzion ;
EutCode :
Wendor ;

Parameter file -
Mame :
Format :
Werzsion ;
Proceszor Wer.

Load file—
M ame

Date :

Chkzum ;

Area

Connection to device

Pt ;
Speed
Flange
Freq. :
kualtiply :

[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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9. How to use FPL3 FLASH programming software

This chapter explains the basic operation of the FPL3 GUI for programming the L_Line - See it! board.
This chapter covers how to start the system, execute the EPV command, and program the target
device. On the following pages the FLASH programming of the 78K0/LG2 via FPL3 is shown.

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

Hardware configuration of L_Line - See it!:

Base board : L Line - See it!

Target device : 78K0/LG2 (UPD78F0397D)
Clock : 6 MHz

Voltage level : 5V

Software configuration of FPL3:

Parameter file: 78F0397D.PRM
Clock setting : 6 MHz Multiplied by 1

Port

COMS3 (115200 bps)

Operation mode: Chip

Write HEX 78K0_LCD_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 7
SOFTWARE INSTALLATION (if the software has not been installed yet).

Installing the driver
Install the USB driver on the host machine you are using, by referring to CHAPTER 7
SOFTWARE INSTALLATION (if the driver has not been installed yet).

Installing the parameter file
The parameter file for the 78K0/KG2 device are installed automatically during installation of FPL3
GUI, folder <FPL3 install-path>\PRM. Nevertheless, newest version of parameter file for the
UPD78F0397D 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 7
SOFTWARE INSTALLATION)..
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Connecting and starting

(4)

<1> Set the L_Line - See it! board to the FLASH programming mode by switching SW1/S1 to

ON:

Swi

JP1

)

y

\ [/

0000000000000 =] |
0000000000000 wwwww,, W ,/

0000000

\ JP3

(olelelele)

L2 Demokit 5
EESS-0800-025-02
\___¥odo In Gormany vorlon: 2.00 J
JP2
Swi Setting Mode
S1 ON Programming mode
S2 OFF UART6 select
S3 OFF OCD disabled
S4 OFF On-Board debug function
Jumper Setting Mode
JP1 1-2 Closed Power supply via USB
JP2 Open Power supply via USB
JP3 Closed Clock supplied via CPLD

<2> <Plug and Play> Connect the L_Line - See it! board with the host machine via the USB
cable. If the connection was already done, press the reset button SW2 to release the FLASH

programming mode.
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<3> Start the FPL3 GUI.

Figure 60: GUI Software Startup Screen

=1olx]

File Device Yiew Help

Y&

;I ————— Device

M arme :

Firmn Wersian :
ExtCode :
Wendar

Parameter file—
Mame :
Format :
Wersion ;
Processar Yer.

Load file—
M ame
Date:
Chksum :
Area:

Connection bo device -
Pt :
Speed
Fange
Freq. :

FAuiltiply -
4] _>|_I I

Ready 17 [

(5) Setting the programming environment
<1> Select [Device] - [Setup] from the menu bar.
<2> The Standard dialog box for device setup is activated.

Figure 61: <Standard Device Setup> Dialog Box

Device Setup il

Standard | Advance I

Parameter file | PRM File Read

—Hozt connection———— — Supply oscillator

Part I vI Frequency I tHz
Speed |1152EIE| vI Multiply rate I

— Dperation Maode

" Block Endl "I

" Aea [~ Show Addres

[~ Target Reset Message

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

Select the parameter file “78F0397D.prm” then click [Open!.

Figure 62: Parameter File Selection

21x|
Look jr: | 3 PRM x|« B ek E-
=[78F0397D prm;
File name: I?SFDSS?.prm Dpen I
Files of type: |F'F|M Files{* PFM] | Cancel |
A

<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 63: Port Selection

Device Setup ﬂ

Standard | Advance I

Parameter file |?EFU39?D-D"'" PRt File Read

—Host connection————— — Supply ozcillator

Fort IEDM3 vl Frequency IED.DD MHz

Speed  |915200 = tulbiply rate |1.00

— Operation Mode

" Block End [127 -]

£ brea [~ | Showdddres

[~ Taiget Reset Message

(] Cancel

Remark Selectable ports can be checked using Device Manager. For details, refer to 7.6
Confirmation of USB Driver Installation.
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<5> Set "Supply oscillator" according to the specifications of the L_Line - See it! board,
“Frequency = 6.00 MHz” and “Multiply rate = 1.00". In "Operation Mode", please
specify the “Chip” mode. The following figure shows the recommended settings:

Figure 64: <Standard Device Setup> Dialog Box after Setting

Device Setup 5[

Standard | Advance I

Parameter file |?8FD35?D.prm PR File Read

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

Pt IEDME vl Frequency | MHz
Speed |1‘|52|:IEI vl Fultiply rate  |1.00

— Operation Mode

 Black End[127 -]

) frea [~ Showsddes

[ Target Reset Meszage

Ok Cancel

<6> Switch to the Advance dialog box.

Figure 65: <Advance Device Setup> Dialog Box

Device Setup ﬂ

Standard  Advance |

— Command options
v Blank check before Erase

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

[~ Checksum after Program

— Security flag settings
[~ Dizable Chip Eraze

[~ Dizable Block Erase
[~ Dizable Program

[ Dizable Boot block cluster reprogramming

[~ Target Reset Meszage

] I Cahcel

<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 66: Completion of Parameter Setting

_|ol x|
File Dewice Wiew Help
P 7 &
+» FlaghOpenning.... ;I Device
Flash Open OK. MName :
> > COMMAMD: Device Setup
PR File Read OK. Firrn Wersion :
ExtCode :
" i e di ——F ter file—
PRM File Read OK." is displayed. Name: e
Farmat : 0414
Wersion : W1.01
Processar Ver, 0200

b arne
Date:
The display is updated. Chisum :

Connection o device -
Part : COp 3
Speed 175200
Fange Chip
Freq.: E.00
ultiply : 1.00

Kl T
Ready T

(6) Selecting a user program
<1> Select [File] - [Load].
<2> Select a program file to be written to the target device, then click .

Figure 67: After Downloading

_ol x|
File Device Wiew Help
P %/ B A8
» FlaghOpenning.... d Device
Flash Open OFK. Mame :
»»COMMAMD: Device Setup
PRM File Read OK. Firrmn Wersion :
>>COMMAND: LoadFile Open ExtCode :
Success read HEX file. “endar -
ﬁ —— Parameter file-
MHame FEF0397D
- - F b 0414
"Success read HEX file." is vﬂ,’gﬂn: w101
displayed. Processor Wer. 0200
Load file—

Mame  78K0_LCD_DEMO.HE»

Dabke:  2005/09/0511:11:26

Chksum :EBE7h

Area:  000000K-00111Ch
e T e

The display is updated. Port:  COM3

Spead 115200
Range Chip
Freq.: E.00

- Fultiply : 1.00
K _>I_I I

Ready rrr—
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(7) [Autoprocedure(EPV)] command execution
Select [Device] - [Autoprocedure(EPV)] from the menu bar.
When the [Autoprocedure(EPV)] command is executed, Blank Check - Erase - Program and
FLASH Internal Verify are executed sequentially for the uPD78F0397D device.

Figure 68: After EPV Execution

_|ol x]
File Device View Help
P A x.
»»COMMAND: AutoProcedure(E pv) ;I Device
Flash Blank Checking... Marme : D7aF0E37

nat blank, then eraze.
i Firrn Wersion . 1.00

: chip eraze finish. ExtCode - TFO47Ch

rogramming L. endar : 10k
Flazh Programming <1025 ShEH Paramater fle—
Flazh Programming <20%..) X
Flazh F‘rogramm!ng L30%s E;rnr;eat-' EE:_ESS?D
Flash Programming <40%:... ".. finish" is displayed. Version - Y101
Flazh Programming <50%: .. P : Y DEtIEI
Flash Programming <E0%:... W= A
Flazh Programming <70%s... ——— Loadfile
Flazh Programmiing <B80%: Mame  78KD_LCD_DEMO.HE=
i Feled Date:  2005/09/0511:11:26
Flash Programming finish! Chksum :EBE7h
Flash Internal Yerify OK! Area:  000000h-00111ChH
—— Connection to device
Port:  COM3
Speed 115200
Fange Chip
Freq.: BE.00
Fuiltiply - 1.00

. o

Ready T

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

(9) Execute “78K0_LCD_DEMO” application
Set the L_Line - See it! board to the normal operation mode by switching SW1/S1 to OFF.
< Plug and Play> the L_Line - See it! board to start in normal operation mode or press the reset
button SW2 to release the normal operation mode.

(10) Restarting the GUI
When the system is restarted, the same screen as shown in Figure 58 appears.
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10. 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 7 Software Installation.

In checking by Device Manager, "USB Serial Port" or "USB High Speed Serial
Converter" is not displayed. Alternatively, the "!" 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:
e 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
time but into another USB port, this product may be recognized as a new hardware item.
Action:

Install the driver by referring to CHAPTER 7.5 USB Driver Installation.
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| Communication with the L_Line - See 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 7.5 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 L_Line - See it! board is operating in normal mode.

Action:

Set the board to the FLASH programming mode by setting SW1 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 8 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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11. IAR configuration for On-Board debugging

11.1 Setup COM port for IAR C-SPY debugger

Before using the On-Board debug function of the L_Line — See 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:

“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 Tools\NECDEV\78K0.EX]

&' Registry Editor 10 x|
Registry Edit Yiew Favorites Help

;I ame | Data
= (DeFauIt) {walue not set)
< [aB]part COM3
My ComputeriHKEY _LOCAL_MACHINEVSOFTWARE\NEC ToolsiMECDEY7EK0.EX v

Figure 69: Registry entry for IAR C-SPY debugger COM port setting

Per default the serial port COM3 is set in the script file. If the L_Line — See 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.

11.2 Configuration of USB serial COM port

To optimize the communication between the IAR C-SPY debugger and the L_Line — See 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

| acion vew || &= = ||@J|EE |

@ Display adapters ;I
) DYD[CD-ROM drives

% Floppy disk controllers

--@ Floppy disk drives

--& Hurnan Intetface Devices
[-62 IDE ATAJATAPI controllers
-8 Keyboards

b Mice and other pointing devices
@ Midas lab Drivers

Manitars
[~ NECPCIF

(- B Metwork adapters " .
(%) Other devices Locate the "USB Serial Port
B Ports (COM & LPT) (COM?)" and select properties.

¥ Communications Part (COMLY
(;yi Communications Pork {COM2)

[#-SFT Sound, wideo and game cor - Disable

[+-[® System devices Uninstall. ..

[H-@ Universal Serial Bus control

[+-8 USBID controlled devices Scan For hardware changes =
| Croperties |

Figure 70: 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 e |

Gieneral | Port Settings | Driver |

g UISB Serial Part [COM3]

Device type: Forts [COM & LPT)

Manutacturer: FTDI

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

If you are having problems with this device, click Troubleshoater ta
start the troubleshonter.

Device uzage:
|Ise this device [enable) j

Figure 71: 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:

UISB Serial Port {COM3) Properties : 2l

General Port Settings | Driver I

Bits per second:
Data bits: m

PBarity: lﬁ
Stop bits: lﬁ

Flow contral: INnne 'l
I Advanced... |I BRestore Defaults |

Press the “Advanced”
button.

Cancel |

Figure 72: 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

COk Part Murnber: -
| EETTER— ~ | oK

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

2|
[ ox |
— USE Transfer Size: Cancel |

Select higher settings for faster performance. Defaults
Receive [Bytes]: I 096 - l
Transmit [Bytes]: I 096 - l
T
—BM Option: ’I. Change Latency Timer value.

Select lower settings to corect rezponse problems.
I Latency Timer [msec]: |2 'l I-

— Mizcellaneous Option:

Serial Enumerator

Minimurm Read Timeout [msec): ID 'l Serial Printer

Cancel If Power Off

Minimurn ‘write Timeout [meec]: ID 'l Event On Surprize Removal

Set RTS On Close

e

Figure 73: 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 L_Line — See it! board.
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12. 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:

=10ix]

. IAR Embedded Workbench IDE
File Edit Yiew Project Tools ‘Window Help

FY s 2Fe »EbhBREREZD

D@ 58 BRo ol

Embedded Workbench Startup

Create new project in cument workspace

Add existing project to current warkspace

Open existing workspace

Example workspaces

Recent workspaces:

™ Do not show this window at startup,

Cancel

Ready

Figure 74: IAR Embedded Workbench

Now select the option “Open exiting workspace” from the “File” menu and locate the sample project. Open
the file “78K0_LCD_demo.eww”. This is the workspace file that contains general information about the demo

project and settings.
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After the demo workspace has been opened the files contained in the workspace are displayed. Now click

on the little “+” sign next to the filename “main.c” to show files that were referred in the source file. The
screen should now look similar to this:

# 1AR Embedded Workbench IDE

ol x|
File Edit Yiew Project Tooks Window Help
DSEHE S 4 @ o] Y R Ee e @b KA D
[ * | main.c T
Debug =] :I
Fles ‘ B, ‘ \:nid main (void)
B[E]78K0_LCD_demo - Debug _ disable interrupti): /7 aisabls all interrupts
BElcdc
el e || 0SCCTL = Oxan: 1/ axtarna) clock input mode
| FEouput PCC = OxdD: 77 CRF clock = fap
| — Bdefinesh HCH = 0x07: // Main system clock and peripheral hardware clock = High speed system ol
| — Bintrinsics h
| — B1i0780397.h key_press = 0;
| “—Rlicdh menu = 07
Bince
Bltemperature.c PUT = Ox1F: ## enable Pull-up resistor
Rluanc KRM = Ox1F: 4/ enzble key interrupt detection
L@ 3 Ouput KRIE = 07 /7 enable key interrupt
WTM = 0xF3; /7 emable watch timer (0,5s), enable interval timer (62,5ms)
| g = 0 /7 enable watch timer interrupt
WTINE = 0; /# enable interval timer interrupt
__enable_interruptil; /7 emsbls all interrupts
LCD_inie(): s/ Initiglization of LCD controller
7EKD_LED_demo eol [« = =~ == | LI_I
* Log

Lnz16, Colz [ .

Figure 75: 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 L_Line — See it! board. First highlight the
uppermost folder called “78K0_LCD_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 L_Line — See it! board. The device description
file must be set to “io78f0397.ddf".

Options for node “78K0_LCD_demo™

x|

Cateqgory:

Factary 5etti w »
i — [econsating ||| seject “TK-78" to
eneral Options

C/C++ compiler Setup | Plugins I use On-Board
Azzembler X debuggmg
Cusztom Build

Euild Actions |TK-78 TK-7BK D j_l
E Linker ¥ Funto
78 |main
Simulatar ™ Use macra file Choo_se_dew_ce
K78 [ J description file of
| — HPD78F0937.
— Device description

V' Use device description file

I$TDDLKIT_DIH$\config\ddf\io?8f039?.ddf J -I

oK I Cancel |

Figure 76: IAR debugger options
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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 “DF0397_V4.XCL”"
is selected. This file is used by the linker and contains information on where to place the different sections
of code and data that may be used within the demo project:

Options for node "78K0_LCD_demo™ 5'

Category: Factary Settings |
General Options
CAC++ compiler Dulputl Extra Dulputl #definel Diagnosticsl List Config |F‘rocessing|
Agzembler Linker command file
Cu§lum Euild [V Overide default
Buidiicions [4PROJ_DIR§CLADFO357_Y4XCL J
Link.er
Debugger
IE-78
IECUBE [~ Overide default program entry
MINICUBE % Eriiry label I_program_start
Sirnulatar " Defined by application
TK-78 Search paths: [one per line]
|$TDDLKIT_DIF|$\LIB\ ﬂ
Raw binary image
’7Fi|e: J ISymbol: Segment: Alllﬂ
|

Figure 77: 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 L_Line — See 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 emulator hardware setup. Set the configuration as show in the figure below
and start the download by pressing the OK button.

" 1AR Emhedded Workbench TOF IS =5
Fie Edl Ve Projed Tuck
D& @] § e Al Ay S G Ee £ SRR S8
[odepece G e -
Db | = |
Filas el ~
7RO LCD . oo P T — |
@ [B buzzerc S 1D Code= T 1 s r_-T]K__I
[ R sovesnty | | -
(1 (8] light & :‘ ity [ J Cancel
& _ disable - =
@ Duipn Mo Clock 5 f
[B definesh OSCCTL = 7 Clock Board
[B minnsar: PLC = Oxd | 7 el Dl
(& in7amaa HMCH = (w0 e i
[Bicdh 05TS = O« = (0
[Buarth — | &l
~ Buorth SO v ook R G At e
= B e » = s e
L [ tnrnptrat BRI = 07 Syatenn Disablad L
I & @ uanc Clem || O Enaied Lo}
E W = el S et
0 2 Cutput T - x P Mask: -
g I” TARGET RESET
ennble - : F
= R T I~ INTERNAL RESET
LCD_init{ Mooy Map—
OART_indr {hitAddiss | Lang T
ttogreetll [l — :
M il 141 0000 - GABFFF Ireemal FTOM 40 Kbser |.["
I e e e e
e e e
ton Sep 05 11:16:49 2005: C-SPY Processor [ 4
Mo Sop 05 11 1648 2005 C-8PY TE-78 Emid [rrmm—
Mo Siep 05 111649 2005 Ermulator hes 10 b A |
Prezz OF to emer Emulator Hardware Sep,
B Debug Lo L

~ T

r-3

Ry

Figure 78: TK-78 hardware setup menu
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Now the debugger is started and the demo project is downloaded to the L_Line — See 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.

/% IAR Embedded Workbench IDE

! [l ]
File Edit Wiew Project Tools window Help

= FS % % E e w05 E LD
e X | main.c T
Debug |

Files - .,

[5]276K0_LCD demo-D... | | T Module:  main

B cd.c ¢ Description:

= @l main o B

|- Ca Output

wvoid mainivoid]

{

|

[

| Bintrinsics.h
| — Bicrsiozazh
| =

_ disable_interrupti};

4/ disable 2ll interrupts
Blcdh
Bircc OSCCTL = Dxd0; 47 external cleck input mode
Bl temperature.c FCC = Dxd0; 47 CFU clock = fap
Bluarc HCH = 0x07: /7 Main system clock and peripherel hardware clock = High spesd system clock
3 Output

ey press = 0;
nemu = 0;

Configuration is up-to-date.

- Kl
| Build [Debug Log

PUT = Ox1F: TK-78 Emulator B
KRN = 0x1F; Downoad et
KR - 0: ownloading spplication .
WIN = 0xF3; — € intervel timer (62,5s)
l—‘ WIME = 0; enEble watch Eimer =
78KO_LCD_dema KT | ,|_|
I Messages File
Building configuration: 78K0_LCD_demo - Debug

Ready

Figure 79: 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-Execution, 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.

% 18R Embedded workbench IDE

=1oix|

File Edit VYiew Project Debug Emulator Tools ‘Window Help
D@ 2Bl o | Ay =Ee 2 Eb[BmERE (R
Slel2xs2228
* | main.c Tx * *
j Golol -2 IMemory ﬂE CPU Registers
7 nain FEIRPO (AX) = O=001k
s 06E6 A100 HOV A, #0x00 i
= |_| . : O&ES B3 PUSH BC
B lcd.c e méiﬂ dizable interrupti): 7 disabl _ gxgg
mmainc 4 Description: 06E3 7E1E DI - b:d
e OSCCTL = 0xd0; # external clock inp = O=zFE%A
@V‘C-C 0&. 139FD0 HOW QSCCTL, #0 = 0=0D0&
= B tempera void wainivoid) PCC_= x40 s CPU clock = fir = 0=FB7C
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Figure 80: IAR C-SPY debugger
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13. Sample Project

The sample program “78K0_LCD_DEMO?” is located in a single directory, which will be called main-directory
This main directory contains the complete project inclusive all output files of the IAR development tool. The
directory structure is shown in the table below.

| Debug Debug output files
O Exe executable output file for debugging, i.e. UBROF file
O List project list files
(& Obj project object files
Cinc C header files
‘3 Release Release output files
Cl Exe output file for FLASH programming, i.e. Intel HEX file
(0 List project list files
Ca Obj project object files
(3 settings configuration files, IAR Embedded Workbench
[ source C source files
O xel xcl file, linker command file
78K0 LCD demo.eww workspace file, IAR Embedded Workbench 78K0/78K0S
78KO_LCD_demo_dep dependency information file, IAR Embedded Workbench
78K0 LCD demo.ewd project setting file, IAR C-SPY debugger
78KO_LCD_demO_8Wp project file, IAR Embedded Workbench

Table 20: Sample project directory structure

The main directory contains only the workspace and project files for the IAR Systems Embedded
Workbench. All source files are located in the directory / sour ce and the /i nc directory contains the
header files. The / xcl directory contains the linker command file of the 78K0/LG2 device. The sample
project uses two targets for the microcontroller. One target is the IAR C-SPY debugger / simulator directory
/ Debug and the other is the L_Line — See it! hardware directory / Rel ease including the programmable
output file (Intel HEX file).

All output files of the IAR Embedded Workbench are generated in these directories. For details of using the
IAR Embedded Workbench and the IAR C-SPY debugger / simulator please refer to the corresponding IAR
manuals.

The L_Line — See it! sample project covers all functionalities of the starterkit hardware. All peripherals are
used to demonstrate the capabilities of the 78K0/LG2 microcontroller. The sample project contains four
main functionalities:

¢ Real-Time-Clock function

e Temperature measurement

e Light incidence measurement
e« BUZZER output example
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13.1 Real-Time-Clock function

This part of the sample project realizes 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 on the LCD panel. By using the navigation switch SW3 the time can be adjusted. Additionally two
clock display modes can be chosen, the 24 hour mode or the AM/PM mode.

13.2 Temperature measurement

The temperature measurement is done by using the dual slope method. By using the dual slope method the
resistor value of the temperature sensor is converted into a digital counter value. To do this, the charging
time of capacitor C18 is measured with the 16-Bit Timer/Event Counter 00 of the microcontroller. The first
charging slope uses a reference resistor (RRer = Ré) and the second charging slope uses a variable resistor
(RvAR= R5 + RT) which should be determined. By the comparison of the two measured times and the known
reference resistor RREF the variable resistor of the temperature sensor can be calculated and consequently
the temperature. The temperature is displayed on the LCD panel. Two display formats are supported,
degree celsius and degree fahrenheit. The selection is done by using the navigator switch SW3. Additionally
the temperature is transferred via UARTG6 to a terminal program running on the host machine. The data
transfer speed is set to 115200 bps per default

13.3 Light incidence measurement

This part of the sample project does a light incidence measurement. The AD converter - channel O - of the
78K0/LG2 microcontroller is used to do a cyclic measurement of the voltage at the phototransistor. The
result of the measurement is converted into a per cent value and displayed on the LCD panel.

13.4 BUZZER output example

This demonstration drives the buzzer by using the 16-Bit Timer/Event Counter 01. The timer is configured to
generate a rectangle wave-form. By changing the output frequency of the timer, different tones can be
generated by the buzzer. As demonstration a simple melody is played.
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13.5 Menu control

To shift between the different operation modes of the sample project a menu system is implemented.
The menu system is shown in the figure below:

78K0/ LG
[ CLOK o TIME J-—f11:15:00]
i

A

| SET |« 11:15 |

| MODE |« 24 HOUR|

AM/ PM

K

A

BUZZER VEL ODY

Figure 81: Menu control

The first column shows the main menus and the second the sub menus. Switching between the main menus
can be done by moving the navigation switch SW3 in the UP / DOWN direction. A sub menu can be entered
by moving SW3 to the RIGHT. It can be left again by moving SW3 to the LEFT.

The adjustment of the clock can be done in “SET” sub menu. The hour or minute value can be chosen by
moving SW3 to the LEFT / RIGHT. The adjustment is done by moving SW3 UP / DOWN. The menu can be
left by pressing SW3.

The clock mode can be selected in the “MODE” sub menu. Move SW3 to the UP / DOWN direction to
chose between the 24 hour mode or the AM/PM mode. The menu can be left by moving SW3 to the LEFT.

By using the temperature measurement - menu “TEMP” - the different display modes - degree celsius or
degree fahrenheit - can be selected by moving SW3 to the UP / DOWN direction.
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14. Cables

14.1 USB interface cable (Mini-B type)

A== MR

Series "A” Plug Series "Mini-B” Plug

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

~eit<) [7] 8

Figure 82: USB interface cable (Mini-B type)
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15. Schematics
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