
Preliminary User’s Manual

AB-065PI-64GK, 
AB-065PI-80GC, 
AB-065PI-100GF

Application Boards AB-065PI

Hardware

Document No. U15676EE1V0UM00 
Date Published August 2001 

 NEC Corporation 2001
Printed in Germany



2 Preliminary User’s Manual U15676EE1V0UM00

All  brand names or product names are the property of their respective holders.

The related documents in this publication may include preliminary versions. However, preliminary
versions are not marked as such.

The export of this product from Japan is regulated by the Japanese government.  To export this
product may be prohibited without governmental license, the need for which must be judged by th
customer. The export or re-export of this product from a country other than Japan may also be
prohibited without a license from that country. Please call an NEC sales representative.

M5  2000.03

The information in this document is current as of 20.07.2001. The information is subject to change without
notice. For actual design-in, refer to the latest publications of NEC’s data sheets or data books, etc., for
the most up-to-date specifications of NEC semiconductor 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. NEC assumes no responsibility for any errors that may appear in this
document.  NEC 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 semiconductor products listed in this
document or any other liability arising from the use of such products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of NEC 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 assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information. While NEC endeavours to enhance
the quality, reliability and safety of NEC semiconductor 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 semiconductor products, customers must
incorporate sufficient safety measures in their design, such as redundancy, fire-containment and anti-
failure features. NEC semiconductor products are classified into the following three quality grades:
“Standard”, “Special” and “Specific”. The “Specific” quality grade applies only to semiconductor products
developed based on a customer-designated “quality assurance program” for a specific application. The
recommended applications of a semiconductor product depend on its quality grade, as indicated below.
Customers must check the quality grade of each semiconductor product before using it in a particular
application.

"Standard": Computers, office equipment, communications equipment, test and measurement equip-
ment, 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 specifi-
cally designed for life support).

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

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

Notes:  (1) “NEC” as used in this statement means NEC Corporation and also includes its majority-owned
subsidiaries.

(2) “NEC semiconductor products” means any semiconductor product developed or manufactured
by or for NEC (as defined above).



Regional Information

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

•  Device availability

•  Ordering information

•  Product release schedule

•  Availability of related technical literature

•  Development environment specifications (for example, specifications for third-party tools and
   components, host computers, power plugs, AC supply voltages, and so forth)

•  Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California
Tel: 408-588-6000
       800-366-9782
Fax: 408-588-6130
        800-729-9288

NEC Electronics (Germany) GmbH
Duesseldorf, Germany
Tel: 0211-65 03 02
Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK
Tel: 01908-691-133
Fax: 01908-670-290

NEC Electronics Italiana s.r.l.
Milano, Italy
Tel: 02-66 75 41
Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office
Eindhoven, The Netherlands
Tel: 040-2445845
Fax: 040-2444580

NEC Electronics (France) S.A.
Vélizy-Villacoublay, France
Tel: 01-30-67 58 00
Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office
Madrid, Spain
Tel: 91-504-2787
Fax: 91-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

NEC Electronics Hong Kong Ltd.
Hong Kong
Tel: 2886-9318
Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd. 
Seoul Branch
Seoul, Korea
Tel: 02-528-0303
Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
United Square, Singapore 1130
Tel: 65-253-8311
Fax: 65-250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan
Tel: 02-2719-2377
Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Rodovia Presidente Dutra, Km 214
07210-902-Guarulhos-SP Brasil
Tel: 55-11-6465-6810
Fax: 55-11-6465-6829

J99.1
3Preliminary User’s Manual U15676EE1V0UM00



Preface

Readers This manual is intended for users who want to understand the functions of the
AB-065PI Application Boards.

Purpose This manual presents the hardware manual of the AB-065PI Application 
Boards.

Organization This system specification describes the following sections:

• Hardware overview

• Hardware installation

• Measurement/debug possibility

• Electrical characteristics of the development board

• Electrical target specification of prototype chip

Legend Symbols and notation are used as follows:

Weight in data notation : Left is high-order column, right is low order column

Active low notation : n (small letter n before or after signal name)

Memory map address: : High order at high stage and low order at low stage

Note  : Explanation of (Note) in the text

Caution  : Item deserving extra attention

Remark  : Supplementary explanation to the text

Numeric notation  : Binary . . . XXXX or XXXb
  Decimal . . . XXXXd
  Hexadecimal . . . XXXXH or 0x XXXX

Prefixes representing powers of 2 (address space, memory capacity)

 K (kilo): 210 = 1024

 M (mega): 220 = 10242 = 1.048.576

 G (giga): 230 = 10243 = 1.073.741.824

Data Type: Word ... 32 bits

Halfword ... 16 bits

  Byte ... 8 bits
4 Preliminary User’s Manual U15676EE1V0UM00



Table of Contents

Chapter 1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
1.1 Features: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Chapter 2 General Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.1 Terminology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Chapter 3 Outlook of the Application Board  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Chapter 4 Multi-QFP-Footprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Chapter 5 Individual Pin Connections  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Chapter 6 Multi-SOT-Footprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Chapter 7 DIL-SMD-area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Chapter 8 Circuit Diagrams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
8.1 Power supply  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
8.2 Reset circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
8.3 Quartz oscillator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Chapter 9 Placement of the Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
5Preliminary User’s Manual U15676EE1V0UM00



List of Figures

Figure 3-1: Outlook of the Application Board AB-065PI ................................................................ 11
Figure 4-1: Types of the NQPACK connectors assembled on the AB-065PI Application Board .. 13
Figure 5-1: Individual pin connections .......................................................................................... 17
Figure 6-1: Assembly samples on the multi-SOT-footprint ........................................................... 19
Figure 7-1: DIL-SMD-area ............................................................................................................ 21
Figure 8-1: Power Supply Circuit .................................................................................................. 24
Figure 8-2: Reset circuit ................................................................................................................ 25
Figure 8-3: Socket for the quartz oscillator ................................................................................... 26
Figure 9-1: Placement of the Components ................................................................................... 27

List of Tables

Table 2-1: Terminology ..................................................................................................................... 9
Table 4-1: Pin assignment on the multi-QFP-footprint (1/2)   ......................................................... 14
6 Preliminary User’s Manual U15676EE1V0UM00



Chapter 1 Introduction

The Application Board AB-065PI is the common solution for the user’s target hardware for quick func-
tional tests and experimental applications of the NEC real chip microcontrollers and its development 
tools (emulators). It connects the device or tool with the clock signal, reset circuit, power supply and 
interface connectors. 
The pin assignment for these connections and the additional user’s circuits are free definable by the 
user, due to the own specification and type of the used microcontroller. 
The connection to the real device or tool is realized with the NQPACK-type socket. Depending of the pin 
number and the footprint three different configurations of the AB-065PI are available: 

• AB-065PI-64GK (equipped with NQPACK064SB)

• AB-065PI-80GC (equipped with NQPACK080SB)

• AB-065PI-100GF (equipped with NQPACK100RB)

To the delivery area belongs also the corresponding HQPACK-type socket for the real chip and the 
YQPACK-type socket for the emulation probe. 

1.1 Features:

• prepared power supply connections

• adapted to the typical 0.65 mm pitch devices

• real chip or emulator sockets available

• reset circuit with power-up reset and reset button 

• oscillator socket on board 

• 8 x multi-SOT-footprint for user’s applications

• individual pins prepared for pull-up and pull-down resistors

• DIL-SMD-area for user’s applications

• assembled typical interface connectors

• board size: 270 mm x 140 mm
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Chapter 2 General Remarks

2.1 Terminology

Table 2-1: Terminology

Term Description

Real device Microcontroller IC, one-chip microcomputer with integrated periphery

Emulator Development tool consisting of hardware and software for functional repro-
duction of the real device

Target hardware hardware connected to the real chip or to emulator, electrical environment 
of the microcontroller
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Chapter 3 Outlook of the Application Board

The outlook of the Application Board AB-065PI shows the Figure 3-1. 

Figure 3-1: Outlook of the Application Board AB-065PI

Power supply & ground connectors

Oscillator socket & reset-button

Multi-QFP-footprint

Individual pin connections

Multi-SOT-footprint

DIL SMD area

Wrap field

Interface connectors
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Chapter 4 Multi-QFP-Footprint

The Figure 4-1 shows the connector footprints corresponding to the configuration of the AB-065PI. 

Figure 4-1: Types of the NQPACK connectors assembled on the AB-065PI Application Board

Note: Pin 1 marked with ❍.

    64 Pin

      80 Pin

   100 Pin

AB-065PI-64GK

AB-065PI-80GC

AB-065PI-100GF
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Chapter 4 Multi-QFP-Footprint
The allocation of the device pins on the AB-065PI depends of the board configuration:

Table 4-1: Pin assignment on the multi-QFP-footprint (1/2)   

Board pins Socket pins Board pins Socket pins

100GF 80GC 64GK 100GF 80GC 64GK

  1   1   1   1 41 41 31 23

  2   2   2   2 42 42 32 24

  3   3   3   3 43 43 33 25

  4   4   4   4 44 44 34 26

  5   5   5   5 45 45 35 27

  6   6   6   6 46 46 36 28

  7   7   7   7 47 47 37 29

  8   8   8   8 48 48 38 30

  9   9   9   9 49 49 39 31

10 10 10 10 50 50 40 32

11 11 11 11 51 51 - -

12 12 12 12 52 52 - -

13 13 13 13 53 53 - -

14 14 14 14 54 54 - -

15 15 15 15 55 55 - -

16 16 16 16 56 56 - -

17 17 17 - 57 57 - -

18 18 18 - 58 58 - -

19 19 19 17 59 59 - -

20 20 20 - 60 60 - -

21 21 - - 61 61 41 -

22 22 - - 62 62 42 -

23 23 - - 63 63 43 -

24 24 - - 64 64 44 -

25 25 - - 65 65 45 33

26 26 - - 66 66 46 34

27 27 - - 67 67 47 35

28 28 - - 68 68 48 36

29 29 - - 69 69 49 37

30 30 - - 70 70 50 38

31 31 21 - 71 71 51 39

32 32 22 - 72 72 52 40

33 33 23 - 73 73 53 41

34 34 24 - 74 74 54 42

35 35 25 - 75 75 55 43

36 36 26 18 76 76 56 44

37 37 27 19 77 77 57 45

38 38 28 20 78 78 58 46

39 39 29 21 79 79 59 47

40 40 30 22 80 80 60 48
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Chapter 4 Multi-QFP-Footprint
Table 4-1: Pin assignment on the multi-QFP-footprint (2/2)  

Board pins Socket pins Board pins Socket pins

100GF 80GC 64GK 100GF 80GC 64GK

81 81 61 49 91 91 71 59

82 82 62 50 92 92 72 60

83 83 63 51 93 93 73 61

84 84 64 52 94 94 74 62

85 85 65 53 95 95 75 63

86 86 66 54 96 96 76 64

87 87 67 55 97 97 77 -

88 88 68 56 98 98 78 -

89 89 69 57 99 99 79 -

90 90 70 58 100 100 80 -
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Chapter 5 Individual Pin Connections

This layout offers a high degree of flexibility (Figure 5-1):

(1) Pull-up: either SMD or wired component e.g. resistor, DIL-Switches and -Arrays, LEDs etc.

(2) Pull-Down: either SMD or wired component e.g. resistor, DIL-Switches and -Arrays, LED, capacitor

(3) Additional connection for measurement or routing to wire-wrap area

(4) Default VCC-connection – User may cut this and establish LVDD-connection

By combining multiple assembly-options, even more complex options are possible.

Figure 5-1: Individual pin connections

VCC

LVDD

To socket-pin
GND

4 3

1 2
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Chapter 6 Multi-SOT-Footprint

This pattern is designed to accept various different SMD-packages for user’s own active components: 
transistors, buffers, one-gate ICs etc.   

Following placements are suggested:

Figure 6-1: Assembly samples on the multi-SOT-footprint

           SOT-23, SOT323                    SOT-223                      SOT343, SOT143                   SOT-89
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Chapter 7 DIL-SMD-area

This combined area can be used to assemble DIL-IC’s in a conventional wired-package with 0.3 inch 
and 0.6 inch width.
Also SMD-packages with variable width and 2.54 mm and 1.27 mm Pitch can be assembled.

Figure 7-1: DIL-SMD-area

SMD assembly
Up to 0.6 inch

0.6 inch

DIL assembly

0.3 inch
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Chapter 8 Circuit Diagrams

The reset circuit and the socket for the quartz oscillator are placed on the Application Board AB-065PI.
The other circuits and connections can be specified by the user on the multi-SOT-footprint, individual 
pin connections, DIL-SMD-area and wrap field.

8.1 Power supply

The power supply can be connected to the AB-065PI board either to the CN1 (standard power supply) 
or to the CN30 (+VDD) and CN32 (GND). The VDD net on the AB-065PI board is always connected to 
both CN1 and CN30. An additional user’s voltage can be connected to the CN31 (LVDD). 
The user’s power connectors CN33, CN34, CN35 can be specified by the user. They are not connected 
with any other nets.
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Chapter 8 Circuit Diagrams
Figure 8-1: Power Supply Circuit

Note: *: see Figure 5-1.
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Chapter 8 Circuit Diagrams
8.2 Reset circuit

The low-active RESET signal is available on the TP32 and TP34 (Figure 8-2).

Figure 8-2: Reset circuit

C1
1 µF

+

R1
1 K R2

10 Ω

D1

RESET

TP34 TP32

SW1

GND

VDD
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8.3 Quartz oscillator

If the quartz oscillator is assembled on the X1 socket, the CLK signal is available on the TP33 
(Figure 8-3). 

Figure 8-3: Socket for the quartz oscillator

TP33

GND

VDD

X1

14

1 7

8
CLK
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Chapter 9 Placement of the Components

Figure 9-1: Placement of the Components

TP32
SW1
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CN1

CN31

CN30

CN32

SO1
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CN27
CN34
CN35
CN33
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