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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 March 2009. 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'
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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1. Introduction

The EB-78K0R-Kx3L target board is designed to demonstrate low power usage functionality for the
CPU and on-chip peripherals of the NEC Electronics 16-bit 78KOR/Kx3-L microcontrollers
(MCUs), 64-pin (KE3-L) or 100-pin (KG3-L). The board can operate in standalone mode for
evaluation of the MCU’s main features or be connected to a USB based debug tool for on-chip
debugging and flash memory programming (MINICUBE2™, QB-MINI2 or USB Debug Adapter,
EB-USB-DA).

Figure 1. EB-78KO0R-Kx3L Target Board (Top View)
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2. System Specification

2.1 Microcontrollers

The features of the low power 78KOR/Kx3-L MCUs are similar.

¢

<>

Up to 128 KB flash programming memory
Up to 8KB high-speed data RAM

Up to 89 I/O ports

Two external oscillators

— 2to 20 MHz Main-clock

— 32.768 Sub-clock

Three internal oscillators

— 20 MHz % 1% high-speed oscillator

— 1 MHz + 5% high-speed oscillator

— 30 KHz (TYP) low-speed oscillator

Up to 16-channel, 10-bit A/D converter with Programmable gain amplifier

Two comparators
2-channel DMA controller

Two clock output/Buzzer output
Communication

— UART, CSI, I*)C and LIN support

Timers

— Upto 12-channel, 16-bit timer array

— One-channel, watchdog timer

— One-channel, Real-Time-Counter (RTC)
Interrupts

— 33internal interrupts and 13 external interrupts
— 7 Key interrupt

16-bit Multiplier and 32-bit Divider

Safety features

— POC and 16-level Low Voltage Indicator (LVI)
1.8-5.5 Vbc power supply voltage
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2.2

211

HPD78F1009GA MCU (Option 1) —78KOR/KES3-L

¢ Used for populating the EB-78KOR-KE3L target board
¢ 551/0 ports
¢ 64-pin TQFP

2.1.2

HPD78F1014GC MCU (Option 2) —78KOR/KG3-L

¢ Used for populating the EB-78KOR-KG3L target board
¢ 891/0 ports
¢ 100-pin LQFP

Board

The target board is populated with either option 1 or option 2.

¢ Board dimensions - 2.5 x 3.5 inches (W x L)

¢ Caoin cell battery holder for self-powered function with solar power connector for alternate
power supply

¢ Connector for external target power supply

¢ Option1

MCU 1/0O pins: CN1 and CN2 pin-out

16-pin debug and flash programming interface connector: FP1
CPU current measurement terminals: TP1 and TP2

External power supply connector: CON1

Two LED indicators: LED1 and LED2

Two Tact Switches: SW1 and SW2

One trimmer port: RV1

¢ Option 2

MCU I/0 pins: CN21 and CN22 pin-out

16-pin debug and flash programming interface connector: FP21
CPU current measurement terminals: TP21 and TP22

External power supply connector: CON21

Two LED indicators: LED21 and LED22

Two Tact Switches: SW21 and SW22

One trimmer port: RV21
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3. Hardware

Figure 2.

EB-78KOR-KE3L Target Board Layout
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Table 1. Default Jumper Settings

Jumper Setting Function Default Description
1 1-3 VDD CLOSED Current measurement for core CPU
2-4 EVDD+AVREF CLOSED Current measurement for peripherals
Figure 3. EB-78K0R-KG3L Target Board Layout
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Table 2. Default Jumper Settings
Jumper Setting Function Default Description
P21 1-3 VDD CLOSED Current measurement for core CPU
2-4 EVDD+AVREF CLOSED Current measurement for peripherals
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3.1

3.2

3.3

3.4

Operating Modes

3.1.1 Demonstration Configuration

In standalone mode, the EB-78K0R-Kx3L target board can be used to execute programs
loaded into the MCU’s on-chip flash memory. This allows evaluation of CPU and on-chip
peripheral functionality. By default, the board is configured for debugging code. To operate
in standalone mode, disconnect the debug tool from connector FP1 or FP21.

3.1.2 Debug Tool Configuration

To debug a user program, use on-chip debug tool (USB Debug Adaptor or MINICUBE?2).
Debug tools can be used with NEC’s development environment (CubeSuite or ID78KOR-QB
V3.50 or greater). For optionl board, connect debug tool to the FP1 connector. For option 2
board, connect tool to the FP21 connector.

Power Supply

In debugging mode, the debug tool supplies power to the board through the 16-pin FP1 or FP21
connector unless the tool is configured for power supplied by the target system. To use battery
power or an external power source, insert coin cell battery or connect external power supply
(maximum 5 volts) to power jack: CON1 or CON21.

Reprogramming the MCU’s Flash Memory

The MCU’s on-chip flash memory can be reprogrammed any time using debug tool in conjunction
with GUI programmer application (QBP for MINICUBE2 or WriteEZ4 for USB Debug Adapter).
Connect debug tool to 16-pin interface FP1 (option 1) or FP21 (option 2). When code is downloaded
via the debug tool for software evaluation, the flash memory retains the program. To debug another
program, erase beforehand the flash memory using the GUI application programmer software.

Measuring MCU Power Consumption

Power select jumper, JP1 or JP21 in option 1 or option 2 respectively, is a dedicated terminal
connected to the MCU’s Vbb pin, EVbp pin and AVRer pin. TP1 and TP2 in option 1 or TP21 and
TP22 in option 2 can be connected to an ampere meter to accurately measure MCU power
consumption via combination of the power select jumper. The power select jumper has two inserts:
pin 1-3 and pin 2-4. Pin 1-3 connects to MCU’s Vb pin and pin 2-4 connects MCU’s EVbb pin and
AVREF pin.
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1. In normal mode, pin 1-3 and pin 2-4 are closed.

2. For MCU core current measurement, both pin 1-3 and pin 2-4 are open.

3. By using configuration combinations of pin 1-3 and pin 2-4, different current modes can be

measured.

4. Connect in series with an ampere meter on terminals (TP1 and TP2 or TP21 and TP22) to

measure current.

Note: Additionally removing 0Q resistor, R9 and R10 in option 1 or R29, R210 and R211 in option 2,
individual current can be measured. Refer to section 5 schematics for connection details.

Table 3. Power Jumper Settings

Jumper Status Current measurement Mode
1-3 CLOSED .
Normal program operation
2-4 CLOSED
1-3 OPEN CPU core current measurement including peripheral
o4 CLOSED | current.
1-3 CLOSED _
Bypass ampere meter (Not in current measurement mode)
2-4 OPEN
1-3 OPEN CPU core current measurement excluding peripheral
o4 OPEN current
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4. On-Board Components

4.1 16-Pin Debugging and Flash Programming Interface Header

The 16-pin flash programming interface (FP1 or FP21) header is used for connecting the target board
to a debug tool for programming of the MCU’s flash memory and debugging user programs. For
more information about NEC Electronics debug tools, MINICUBE2 or USB Debug Adapter, please

refer to the MINICUBEZ2 User's Manual or EB-USB-DA User's Manual.

Figure 4. Signal Assignments for 16-Pin Debugging and Flash Programming Interface Connector
FP1 FP21
GND 1 —t O—— 2 RESET GND 1 —1ll O— 2 RESET
RXD6 3 ——O O—— 4 VDD RXD6 3 ——O O— 4 VDD
TXD6 5 —-O O—— 6 OPEN TXD6 5 —-O0 O— 6 OPEN
oPEN 7 1 o o—— 8 OPEN oPEN 7 1 o o~ 8 OPEN
OPEN 9 1~ o 1 OPEN OPEN 9 |~ o— 1 OPEN
OPEN 1 _| & o1 1 OPEN OPEN 1 _| 5 o 1 OPEN
OPEN 1 — 0 O—— 1 FLMDO oPEN 1 o o— 1 FLMDO
RESET_IN 1 —1-O O—— 1 CLOCK_IN RESET_IN 1 —O O 1 CLOCK_IN
(OPTION 1) (OPTION 2)
Table 4. Debugging and Flash Programming Signal Descriptions

Pin Number Name Function

1 GND Ground

2 RESET Reset sent to the MCU

3 RXD6 Receive signal from debugger (Tool 0)

4 VDD Vob from the flash debugger/programmer

5 TXD6 Transmit signal from debugger (Tool 0)

6 OPEN Not in used

7 OPEN Not in used

8 OPEN Not in used

9 OPEN Not in used

10 OPEN Not in used

11 OPEN Not in used

12 OPEN Not in used

13 OPEN Not in used

14 FLMDO Programming mode pin

15 RESET_IN External reset to the MCU

16 CLOCK_IN Clock input for 2-wire mode debug (Tool 1)
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4.2 Solder Blobs

4.3

4.2.1 Normally closed solder blobs (SB)

For option 1, the SB1, SB2, SB3, SB4, SB5 and SB 6 are normally closed solder blobs. From SB1 to
SB5 solder blobs, connect the programming interface signals to the FP1 and U1 MCU port pins. The
SB6 connects between EVbD pin and AVREF pin. For option 2, the SB21, SB22, SB23, SB24, SB25
and SB27 are normally closed solder blobs and SB21 to SB25 connect the programming interface
signals to the FP21 and U21 MCU port pins. The SB27 connects between EVbb pin and AVREF pin.

Figure 5. Normally closed solder blob

—H—

4.2.2 Normally open solder blobs (SB)

For option 1, the SB8, SB9, SB10 and SB11 are normally open solder blobs and connect the crystal
oscillators: Y1 and Y2 pins. For option 2, the SB28, SB29, SB230 and SB231 are normally open
solder blobs and connect the crystal oscillators: Y21 and Y22 pins. By default, oscillators are
populated in the target board. These solder blobs are open for the I/O port interface when external
oscillators are in use. For MCU'’s port usage, remove respective oscillator from board and connect
with 0Q resistor. Refer to Section 5 schematics for connection details.

Figure 6. Normally open solder blob

_DD_

Power select jumper

JP1 or JP21 are used for connecting to the MCU’s Vbb pin, EVpp pin and AVREF pin in option 1 or
option 2 respectively. Therefore, any combination of power select jumper pin 1-3 and pin 2-4 can
measure the power consumption of MCU. Refer to Table 3 for details about jumper combinations.

Figure 7. JP1 and JP21 Configuration
JP1
VDD — e 2 e VDD — e 2 12

2 | == =c 4 AVREF 2 | 2---c 4 AVREF

TTReTEE T TS
EVDD EVDD
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4.4 Test point terminal

TP1 and TP2 in option 1 are used for measuring current in series connection with an ampere meter
and TP21 and TP22 are used in option 2 as the same connection.

Figure 8. Test point terminal connection

Option 1 Option 2

1 1

TP1 VDD TP21 VDD

TP2 | B O——1 JP1 TP22| & O——1 JP21

4.5 Vbbp Selection

The board can derive power from two sources: battery BAT1 or external power source. The external
power can also be supplied from the power jack, an optional component for target board. In
debugging mode, power can also be deliver from the debug tool. To avoid charging, remove coin
battery from holder BAT1 before external power or debug tool connects to target board.

Figure 9. Power Jack (optional component)
CON1 CON21
@1 Positive Terminal (VDD) C__ @1 Positive Terminal (VDD)
/\_[: 3 No Connection /\_[: 3 No Connection
2 Negative Terminal (Ground) 2 Negative Terminal (Ground)

Note: Maximum Input 5.0 volts at CON1 and CON2.

4.6 Main-clock Selection

A resonator oscillator Y2 for option 1 or Y22 for option2 can be used for the main clock. Any
resonator oscillator with frequencies ranging from 2 to 20 MHz is recommended. By default, main-
clock oscillator is populated.

Note: Refer to the uPD78F1009 User’s Manual or uPD78F1014 User’s Manual for information
about configuring a driven clock for X1 and X2.

4.7 Sub-clock Selection
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A crystal oscillator Y1 in option 1 or Y21 in option2 can be used for the sub clock. A Seiko SP-T2A
Series quartz crystal oscillator or equivalent that uses 6 - to 18-picofarad (pF) biasing capacitors
recommended by crystal oscillator manufacturer. By default, Sub-clock oscillator is populated.

Note: Refer to the pPD78F1009 User’s Manual or uPD78F1014 User’s Manual for information
about configuring a driven clock for XT1 and XT2.

4.8 MCU I/O Pin Array

The CN1 and CN2 connectors are pinned out from MCU port pins. These connectors are 0.1 inch
pitch 2 row 50 positions connector providing easy access to all 1/0 pins and can connect to user

prototype board.
Figure 10. 1/0 Pin Array
1 H0e0000000000000000000 0000 4
CNl Jee00@ec00@oco0e@e00o0@e e e e@)n
5 0000000000000 0000000@0000 (¥
CN2e000@e00c0@0000@e00o@e e e o@)|w

4.9 Pushbutton Switches

For option 1, SW1 and SW2 are momentary pushbutton switches. Pressing SW1 connects the
MCU?’s port pin P70 to ground, and pressing SW2 connects the MCU?’s port pin P71 to ground. P70
and P71 are pulled up externally with 10 kQ resistor R2 and R3 respectively. For option2, SW21 and
SW?2 are the same port configuration as SW1 and SW2 pulled up with R22 and R23 respectively.

4.10 LED Indicators

For option 1, LED1 and LED2 are red light emitting diodes (LED) and driven by port P50 and P51
respectively. Active low output port turns on the LED. LED21 and LED22 are used in option 2 with
same configuration as option 1.

Note: LED’s current does not include in power measurement at test point terminals.

4.11 Analog port

10
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For option 1, RV1 connect s to port ANIO. Turning RV1 can vary from 0 to VDD volt at ANIO
analog port. RV21 is used for option 2.

11
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5. Printed Circuit Board

Figure 11. Top layer silk screen
5iNececececcccccccccccccceed | o E@‘
5200000@0c000@ecoo@ecce@ecee® o +

CN2 100 |_._fm
© 2009 W D
om . NEC Rev. T s
: : VI .:“: EB-78KOR-KE3L ® [meeee
oo Ll ®
o0 2
:: Ril g -
i Rigagﬂgﬁkﬁ D L[mﬂj |53
oo Y gTE-EC |8 PsoE_e
o0 ~= =
oe =lg__ IUU £ £ P51 mu s
el Ss‘h‘f‘:‘J% R 2 R2ES_ swi
o0 e [T =
. s -
P ReesEN WP o4
omz gl o2
o~ — o "o W2 8@ om
I =s B @ e
Imecececsccccscscscssssoo o }&[ }-_
20000@cc0co@ecoe@ecce@ocee@y .?@
Figure 12. Bottom layer silk screen
(e+ © 9eeeececccccsccccsccsccccoms |
5@ o ©ecoeo@occc@ccceo@ecoo@oco 0 ;5
L - Kk
Wor . 21 NEC oPSolE_n WO
YXX1 s ol Rev. ® = x o9
- i S ™ jB-?BKOR-KG& ® P51 ==R2M_ o
= ==R29 2C2le®
RAI== G U21 ]
SB23= = umnmmnmm poh
R26 B2« o & z i
SB29C15 snmnm 5 15..16'
o . -
SB2B (1 = nn S = £ R212 oo
SO RE  r o N o ot e
S =8 == SB25 gy oo
24 .""m T SiE WP ee
=, sB231 ee
ia S e
1me 3 a - R210 g- . gzzp-"
P g S @ S49
= 0000000000000 00000 00000 ON |
e— g .3@....@0.o.@oo.o@.oo.@o.oozj

12



-EB-78K0OR-Kx3L Target Board

NEC

6. Schematics

1

REVISION RECORD
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For more information contact:

NEC Electronics Corporation
1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668,
Japan

Tel: 044-435-5111
http://www.necel.com/

[America] [Europe] [Asia & Oceania]
NEC Electronics America, Inc. NEC Electronics (Europe) GmbH NEC Electronics (China) Co., Ltd
2880 Scott Blvd. Arcadiastrasse 10 7th Floor, Quantum Plaza, No. 27 ZhiChunLu
Santa Clara, CA 95050-2554, U.S.A. 40472 Dusseldorf, Germany Haidian
Tel: +1-408-588-6000 Tel: 0211-65030 District, Beijing 100083, P.R.China
U.S. only: 1-800-366-9782 http://www.eu.necel.com/ TEL: 010-8235-1155
http://www.am.necel.com/ http://www.cn.necel.com/
Hanover Office
Podbielski Strasse 166 B NEC Electronics Shanghai Ltd.
30177 Hanover Room 2509-2510, Bank of China Tower,
Tel: 0511 33 40 2-0 200 Yincheng Road Central,
Pudong New Area, Shanghai P.R. China
Munich Office P.C:200120
Werner-Eckert-Strasse 9 Tel: 021-5888-5400
81829 Munchen http://www.cn.necel.com/

Tel: 089 92 10 03-0
NEC Electronics Hong Kong Ltd.

Stuttgart Office 12/F., Cityplaza 4,
Industriestrasse 3 12 Taikoo Wan Road, Hong Kong
70565 Stuttgart Tel: 2886-9318

Tel: 0711 99 01 0-0 http://www.hk.necel.com/

United Kingdom Branch Seoul Branch

Cygnus House, Sunrise Parkway 11F., Samik Lavied’or Bldg., 720-2,
Linford Wood, Milton Keynes Yeoksam-Dong, Kangnam-Ku,
MK14 6NP, U.K. Seoul, 135-080, Korea

Tel: 01908-691-133 Tel: 02-558-3737

Succursale Frangaise NEC Electronics Taiwan Ltd.

9, rue Paul Dautier, B.P. 52180 7F, No. 363 Fu Shing North Road
78142 \elizy-Villacoublay Cédex Taipei, Taiwan, R. O. C.

France Tel: 02-2719-2377

Tel: 01-3067-5800
NEC Electronics Singapore Pte. Ltd.

Sucursal en Espafia 238A Thomson Road,

Juan Esplandiu, 15 #12-08 Novena Square,

28007 Madrid, Spain Singapore 307684

Tel: 091-504-2787 Tel: 6253-8311
http://www.sg.necel.com/

Tyskland Filial

Téby Centrum

Entrance S (7th floor)
18322 Taby, Sweden
Tel: 08 638 72 00

Filiale Italiana

Via Fabio Filzi, 25/A

20124 Milano, Italy

Tel: 02-667541 G05.12A

The Netherlands
Limburglaan 5
5616 HR Eindhoven
The Netherlands
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