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e Theinformation in this document is current as of June, 2008. 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 Electronics
sales representative for availability and additional information.

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

o 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 products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of NEC Electronics
or others.

e 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 a customer's equipment shall be done under the
full responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

o  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.

e 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 an

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 an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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CAUTION

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

EEDT-ST-005-10

CAUTION

This equipment should be handled like a CMOS semiconductor device. The
user must take all precautions to avoid build-up of static electricity while
working with this equipment. All test and measurement tool including the
workbench must be grounded. The user/operator must be grounded using
the wrist strap. The connectors and/or device pins should not be touched
with bare hands.

EEDT-ST-004-10

For customers in the European Union only

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 http://www.eu.necel.com/weee
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Regional Information

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

Device availability
Ordering information
Product release schedule

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

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

voltages, and so forth)
¢ 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 (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 0

Fax: 0211-65 03 1327

Sucursal en Espafia
Madrid, Spain

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

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

Fax: 01-30-67 58 99

Filiale Italiana
Milano, Italy

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

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

Fax: 040-244 45 80

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

United Kingdom Branch
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Singapore

Tel: 65-6253-8311

Fax: 65-6250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

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

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

The 78K0OR/Lx3 Sense it! is an evaluation kit for development with sound systems using an 78KOR/LH3,
NEC Electronics 16bit all flash microcontroller.

The TK-78KOR/LH3+LCD board that is included in the 78KOR/Lx3 Sense it! demonstration kit, is pre-
programmed with an sample application, which makes usage of the on board peripherals, like a LC display,
temperature sensor or an audio plug.

The demonstration kit also includes the CvADPCM Voice Data Conversion PC software which creates c files,
which can then be played on the TK-78KOR/LH3+LCD board using the ADPCM software library which is also
part of the kit.

1.1 Package contents

e TK-78KOR/LH3+LCD board
e USB cable

e CD-ROM containing the CvADPCM Voice Data Conversion tool, WriteEZ5 and an evaluation copy
of the IAR Embedded Workbench for 78K with 16Kbyte code size limitation.

Please verify that you have received all parts listed in the package contents list attached to the 78KOR/Lx3 -

Sense it! demonstration kit package. If any part is missing or seems to be damaged, please contact the
dealer from whom you received your 78KOR/Lx3 - Sense it!.

1.2 Features

NEC Electronics all flash 16-bit 78KOR/LH3 MCU yPD78F1508

e NEC Electronics yPD78F0730 MCU with on-chip USB interface

e 50 x 8 LCD display

e Temperature sensor

e Audio Plug

e Voice data conversion tool (.wav - .c file) for ADPCM 78KO0R audio library

e The IAR Embedded Workbench for 78K and the IAR C-SPY debugger / simulator are included.
These packages are restricted in such that maximum program code size is limited to 16 Kbyte.

e Full documentation is included for the NEC 78K078F 1508 microcontroller, NEC 78K0 78F0730
microcontroller, IAR Systems Embedded Workbench and IAR Systems C-SPY debugger / simulator.

The 78K0OR/Lx3 — Sense it! is not intended for code development. NEC does not allow and does
not support in any way any attempt to use 78K0OR/Lx3 — Sense It! in a commercial or technical
product.

1.3 System requirements

HOST PC A PC supporting Windows 2000, Windows XP or Windows Vista is required
for the IAR Systems Embedded Workbench demo-version.
A Pentium processor with at least 1 GHz CPU performance, with at least
256 Mbytes of RAM, allowing you to fully utilize and take advantage of the
product features. 500 Mbytes of free disk space and an additional 10
Mbytes of free disk space on the Windows system drive.

User's Manual U20191EE1VOUMOO
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A web browser and Adobe Acrobat Reader to be able to access all the
product documentation.
Host interface USB interface that enables communication based on USB (Ver1.1 or later)

Note: Updates of the IAR Embedded Workbench for 78K, documentation and/or utilities for
78KORLX3-SENSEIT, if available, may be downloaded from the NEC WEB page(s) at
http://www.eu.necel.com/78KORLX3-SENSEIT

1.4 Trademarks

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

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

User's Manual U20191EE1VOUMOO
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2. 78KOR/Lx3 — Sense It! Components

The TK-78KOR/LH3+LCD board is equipped with USB-connector and with several connectors in order to be
connected to host computers, FLASH programmer, MiniCube2 or any external target hardware.

SW1

VR1 SW5

o SW3

Universal Area

LED1

BUZ1

TESSERA :=.

ATEH  HAE H JIH

JP4
JP3
JP2

Figure 1: 78KOR/LH3+LCD board top view

2.1 Operation mode settings
The 78K0OR/Lx3 — Sense It! supports different operation modes that have to be selected by switches and
jumpers are available on the board.

SW11

"Debug/Writer"

"KOR-K0/USB"

P20~F27T

JPE

JP3

SW4

SW9

All ON

All OFF

Debugging/Writing Mode

PC Communication Mode

2.2 Switch settings

Table 1: 78KOR/Lx3 — Sense It! Switch and Jumper settings

Set Debugging Mode when you use ID78K0R-QB-EZ. Set Writing Mode
when you use WriteEZ5.
Connect UARTO of 78KOR/LH3 and UART6 of KO/USB (uPD78F0730)

which is mounted on the board. This enables the communication with PC
by Pseudo-connect the UARTO and COM port of PC.

User's Manual U20191EE1VOUMOO
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221 Swi1

SW1 can set the signal that is connected to "- side" of microcontroller built-in operational amplifier 0 (AMPO -
terminal).

Connect D/A converter (ANOQ) to "- side" of microcontroller built-in operational
amplifier 0 (AMPO - terminal).

GND Connect "- side" of microcontroller built-in operational amplifier 0 (AMPO - terminal) to
GND.

Table 2: SW1 modes

222 SW2
SW2 can set the input voltage for A/D converter (ANI 1 ).

TEMP Connect the output of temperature sensor to A/D converter (ANI 1 terminal)
Ext Volt Connect the voltage of J5 connector to A/D converter (ANI 1 terminal)

Table 3: SW2 modes

2.2.3 SW3
SW3 can select if it uses microcontroller built-in operational amplifier 0 or not.

Amplify 10-fold the voltage input to J5 connector by using operational
amplifier 0.
* Set SW2 to "Ext Volt" side.

OFF Not Use | Not to use operational amplifier 0

Table 4: SW3 modes

2.2.4 SW4 (Cursor)

SW4 is 4 Ways + Center-push Switch. It becomes "Low" when it is pushed or shifted to the side. It becomes
"Open" when it is released. You need to set microcontroller built-in pull-up option resistor (PU7) to "ON". (For
details about settings of microcontroller built-in pull-up option resistor, refer to the User’'s manual of
78KOR/Lx3).

1pin P70/KRO

2pin | P71/KR1 CENTER PUSH
3pin | P72/KR2 LEFT

4pin P74/KR3 RIGHT

5pin GND

6pin P73/KR3 | DOWN

Table 5: SW4 modes

2.25 SW5
SWS5 can select the time-sharing of LCD.

ALL OFF 4, 3, 2, Static
ALL ON 8

User's Manual U20191EE1VOUMOO
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2.3 Jumper settings

231 JP1
JP1 is a switch jumper to select the power supply.

Position Function
1-2 USB power supply connected (USB1)
2-3 Power supply via J2 (VDD) or J3 (GND)

Table 6: JP1 settings

2.3.2 JP2

JP2 is the point to measure consumption current of microcontroller AVREFP terminal. Take off short pin and
connect an ampere meter to measure the current. As the sample software uses VREFOUT, take off the
short pin. It is opened as default.

2.3.3 JP3

JP3 is the point to measure consumption current of microcontroller AVDDO terminal. Take off short pin and
connect an ampere meter to measure the current. It is shorted as default.

2.3.4 JP4

JP4 is the point to measure consumption current of microcontroller AVDD1 terminal. Take off short pin and
connect an ampere meter to measure the current. It is shorted as default.

2.3.5 JP5

JP5 is the point to measure consumption current of microcontroller VDD terminal. Take off short pin and
connect an ampere meter to measure the current. It is shorted as default.

2.3.6 JP6

JP6 is the point to measure consumption current of microcontroller EVDD terminal. Take off short pin and
connect an ampere meter to measure the current. It is shorted as default.

2.4 Connector

24.1 FP1

This is the interface to connect MINICUBE2.
The connector itself is not attached. If you wish to connect MINICUBEZ2, you need to solder the 16pin
connector on FP1.

2.5 Clock

251 Y1
This is the main clock. 20MHz Ceralock (Murata: CSTLS20M0X51-B0) is mounted.

252 Y2
This is the sub clock. 32.768KHz oscillator (Sll: SSP-T7-FL 3.7pF) is mounted.

User's Manual U20191EE1VOUMOO
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2.6 Other Functions

2.6.1 VR1
This is the volume control for J1.

2.6.2 J1
J1 is the stereo mini-jack for audio output. Audio is output on left side only.

2.6.3 J2,J3
External power supply connectors. For further information refer to the “External Power Supply” chapter.

2.6.4 J4

This is the pad for a battery socket (on the back side of the board). For further information refer to the
“External Power Supply” chapter.

2.6.5 J5

J5 is the terminal to connect voltage to be measured. It can apply a voltage 0V-2.0V without using
operational amplifier and 0.02V-0.22V with using operational amplifier.

2.6.6 LED1
LED1 is LED controlled by "P33/INTP3/TI107/TO07". It lights by outputting "Low".

2.6.7 LED2
This is the Power LED. It lights up if power is supplied to the board.

2.6.8 BUZ1

BUZ1 is a piezoelectric buzzer (TDK: PS1240P02BT) controlled by "P32/INTP5/T101/TO01/PCLBUZ0O". It
sounds by outputting about 4 KHz pulse.

2.6.9 Universal area
The kit has the universal area. Users can use this to develop custom circuit.

2.7 LCD Panel

The LCD panel has following specifications.
e TN liquid crystal
e 1/8DUTY
e 5V Drive

e 8COM x 50SEG =400 segment
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Figure 2: LCD Panel Circuit Diagram
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2.8 LCD Drive Voltage
The allowed LCD drive voltages can be selected by switches mounted to the TK-78KOR/LH3+LCD board.

2.8.1 Booster Type, Capacitor Split
Set the switches as shown below.

SW7 All OFF
SW6 Any
SW8 Any

Table 7: Switch settings Booster Type mode

A 0.47uF capacitor is connected to each terminal, following methods can be selected.
- Booster Type —1/3 bias method

- Booster Type—1/4 bias method

- Capacitor Split— 1/3 bias method

0) Vico

= Vice
py

A~ Vica

G27 C28| 29
~\CAPH ©26 —_
G I R R

C25

7~ CAPL C25~C29 = 0.47uF

N

_ 1

Py

2.8.2 External Resistor Split—1/2 Bias Method (2 / 3 Time-Sharing)
Set the switches as shown below. It is connected with 100K Q of resistance (diagram below).

SW7 All ON
SW6 1/2 Bias Mode
SW8 Other Mode

Table 8: Switch settings External Resistor Split mode 1/2 BIAS
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A=~ Vico
I\("‘/'
§ R18
vy 100K 2
'\_-’/'
~ Vicz
© ,—I
% R21
100K Q
(\}/ Vica/
PO2
Vs Vss
I\_ =/

2.8.3 External Resistor Split—1/3 Bias Method (3, 4 Time-Sharing)
Set the switches as shown below. It is connected with 100K Q2 of resistance (diagram below).

SW7 All ON
SW6 Other Mode
SW8 Other Mode

Table 9: Switch settings External Resistor Split mode 1/3 BIAS

@)\ Vbop
() Vico
Nl
” R18
100K 2
~ Vic
©
< R20
100K 2
I/C'_:)\I VLCZ
—
R21
< 100K 2
)
©) Vics/
P02
= VSS
&
7T
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2.8.4 External Resistor Split—1/4 Bias Method (8 Time-Sharing)
Set the switches as shown below. It is connected with 100K Q of resistance (diagram below).

SW7 All ON
SW6 Other Mode
SW8 1/4 bias Mode

Table 10: Switch settings External Resistor Split mode 1/4 BIAS

@: Voo _'j_
(FS\ Vico
=/
R12
100K £
C_) Vict
=/
To0K S
(O: Vicz |
R21
100K 62
@: Vics |
TooKS
o=
T

2.9 Solder-Short Pads

With using the solder-short pad to cut/connect the circuit, users can customize the circuit. The solder-short
pad looks like the picture below. To open, use cutter to cut the dent part. To short, put solder on the pad.

Solder-short pad Solder-short pad
(Open) (Short)

P20~P27 Short | Short | ¢ Connect port2 to analog circuit
Open Use port2 for other purpose

P32 Short  Short _ _ _ | Connect port32 to the driver of buzzer __________
Open Use port32 for other purpose

P33 Short  Short _ _ _ | Connect port33 to the driverof LED1 _____ ______
Open Use port33 for other purpose

P110 Short Short | Connect port110 to analog circuit
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5p_e71_ " | use port110 for other purpose

P111 Short | Short _ _ _ | Connectporti11toSW1 __________________
Open Use port111 for other purpose

P150 Short | Short _ _ _ | Connect port150 to analog circuit _ ______ ______
Open Use port150 for other purpose

P157 Short | Short _ _ _ | Connectport157toGND _ _ _ _______________
Open Use port157 for other purpose

VLCO Short | Short__ _ | (¢ Connect to VDD when SW4-1is setto "ON"_ ___ ___
Open Connect VLCO not to VDD

Table 11: TK78KOR/LH3+LCD Solder Short Pads

2.10 External Power Supply

A Power supply other than USB is available by using the terminal (J2: VDD, J3: GND) or button battery
socket (not mounted) on the back side of substrate. Set the JP1 to 2-3 short and connect a stabilized power
supply to the terminal pins J2 (VDD) and J3 (GND). Also, you can mount battery socket on J4 to supply
power from battery.

Support battery socket: KEYSTONE 1060

Caution: Do not supply power from terminal while using a battery. If the terminal (J2: VDD) and
the anode of the battery is connected, the battery will be destroyed.
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3. 78KO0OR/Lx3 — Sense It! system configuration

The 78K0OR/Lx3 — Sense t! starter kit system configuration is given in the diagram below

Figure 3: 78K0OR/Lx3- Sense It! system configuration

3.1 78KOR/Lx3 — Sense it!

The 78KOR/Lx3 — Sense It! is a demonstration kit for the 78F1508 16-bit microcontroller of the 78KOR family.
The demonstration board is connected to the host system via USB interface cable. The host system may be
used for On-Chip debugging by using the IAR C-SPY debugger and to allow execution of application
programs on 78K0OR/Lx3 — Sense It! starter kit.

78KOR/Lx3 — Sense It! runs the microcontroller at 20 MHz operating speed in normal operation mode.

3.2 Host computer

The USB host interface enables communication to the 78KOR/Lx3 — Sense It! board. The yPD78F0730
78K0 8-Bit microcontroller with on-chip USB interface and the NEC virtual UART driver allows application
software to access the yPD78F 1508 device in the same way as it would access a standard RS232 interface.
The NEC virtual UART driver appears to the windows system as an extra Com Port, in addition to any
existing hardware Com Ports.

3.3 Power supply via USB interface

The TK-78KOR/LH3+LCD board is powered by the USB interface. Optional the power supply can be applied
via the connectors J2 (VDD) and J3 (GND) or an external battery mounted to J4 on the back side of the
starter kit board.
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4. 78KOR/Lx3 — Sense It! installation and operation

4.1 Getting started

The 78K0OR/Lx3 — Sense lt! is delivered with a pre-programmed sample application, that makes use of the
available peripherals of the TK-78KOR/LH3+LCD board. The CD comes with a 16KB code size limited
version of the IAR Embedded Workbench and a software tool to generate a .c file out of a .wav audio file.
The also include sound library enables the user to program and hear the wanted sound file via a audio
output connected to the audio jack mounted on the board.

4.2 CD-ROM contents

NEL 78K OR/Lx3 - Sense It!

CD-ROM ROOT

1 Acrobat - Acrobat Reader for 32Bit Windows OS
1 Doc - Documentation
3 Driver - TK-78KOR/LH3+LCD device driver files

1 1AR Embedded Workbench

IAR Embedded Workbench for 78K

| sample program

Example project for the 78KOR/LX3 - Sense
It! Demonstration Kit

1 WriteEZ5

Flash Programmer WriteEZ5 incl. PRM file
for uPD78F1508

Figure 4: 78KOR/Lx3 — Sense It! CD-ROM contents
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5. Hardware installation

After unpacking the 78KOR/Lx3 — Sense It! demonstration kit, connect the board via connector USB1 to your
host computer using the provided USB interface cable. When TK-78KOR/LH3+LCD board is connected, the
USB driver needs to be installed on the host machine. Please refer to the following USB Driver Installation.
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6. Software installation

The 78K0OR/Lx3 — Sense It! package comes with the following software packages:

¢ |AR Systems Embedded Workbench for 78K 16KB code size limited, including C compiler,
assembiler, linker, librarian and IAR C-SPY debugger / simulator

e Voice Data Conversion Tool CvADPCM
o WriteEZS5 flash programmer software including the PRM file for yPD78F 1508

e |AR Embedded Workbench for 78K sample project

Demonstration Kit 78KOR/Lx3 — Sense it!

— IAR Embedded Workbench
Installation

NEC I1AR Sample project

NEC CvADPCM Installation

NEC WriteEZS Installation

NEC Documentation

m Exit
Empowered by Innovation NEC

Figure 5: 78KOR/Lx3 — Sense It! CRROM autorun.exe

6.1 IAR Systems Embedded Workbench for 78K installation

To install the IAR Systems Embedded Workbench for 78K including C-SPY debugger / simulator press the
regarding button from the Autorun of the CDROM provided within the 78 KOR/Lx3 — Sense It! package. The
installation can also be started by executing the Autorun. exe program in the directory ”\IAR Embedded
Workbench\” of the CDROM.

When running the autorun.exe the following screen appears.
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* H&*ZE [Japanese]

Welcome to IAR Systems
IAR Embedded Workbench® 16K Kickstart for NEC 78K

QuickStart installation information

Inztall IAR Embedded 1'.lnlrunrkhfzn-::he‘

© ¥ @

Install visualSTATE®

Ed
[~

t Release notes

Yiew the product documentation

L

2y ¥ &

Inztall Adobe Acrobat Reader

L~

E xplore the CD

OIAR
SYSTEMS

WAk I3 Com

]

Figure 6: IAR Systems Installation screen

Note: Before installing the IAR Embedded Workbench for 78K 16KB code size limited version a
license number and key has to be requested from IAR Systems. Therefore please follow the
IAR online registration. The license number and key shall be provide within a view minutes
after the request is submitted.

To install the IAR Embedded Workbench for 78K just press the regarding button “Install IAR Embedded
Workbench ®”. The setup dialogues will guide you through the installation process. For further information
about the IAR Embedded Workbench installation refer to the InstallationGuide IAR EWB.ENU.pdf in
the directory ”\IAR Systems\” of the CDROM.

6.2 IAR Sample project

To copy the IAR sample project just press the regarding button “IAR sample project’. The setup dialogues
will guide you through the copying process. The installation can also be started by executing the
IAR sample project.exe in the directory ”\sample program” ofthe CDROM.

6.3 Voice Data Conversion Tool installation

To install the CaADPCM Voice Data Conversion Tool just press the regarding button from the Autorun of the
CD-ROM provided within the 78 KOR/Lx3 — Sense It! package. The setup dialogues will guide you through
the installation process. The installation can also be started by executing the CvADPCM Voice Data
Conversion Tool v140.exe in the directory "\Voice Data Conversion Tool” ofthe CDROM.
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6.4 WriteEZ5 installation

To install the WriteEZ5 just press the regarding button from the Autorun of the CD-ROM provided within the
78KOR/Lx3 — Sense It! package. The setup dialogues will guide you through the installation process. The
installation can also be started by executing the WriteEZ5 v100_ EE.exe in the directory “\WRITEEZ5"
of the CDROM.

6.5 USB Driver Installation

In order to use the TK-78KORKES3L board, the USB driver needs to be installed on the host machine. Install
the driver according to the following procedure:

Installation on Windows 2000 Page 27
Installation on Windows XP Page 31

6.5.1 Installation on Windows 2000

1. When the TK-78KOR/LH3+LCD 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
Noxt]

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helps you install & device driver for a
hardware device.

Click.

To continue, click Mest.

< Back Cancel |

Figure 7: Found New Hardware Wizard (Windows 2000)

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

selected, then click Next>].

User's Manual U20191EE1VOUMOO

27



78KOR/Lx3 — Sense it!

NEC

Found New Hardware Wizard

Install Hardware Device Dnvers
A device diver iz a software program that enables a hardware device to work, with
an operating system.

Thiz wizard will complete the inztallation for thiz device:

Check that "Search for a @ USE Device
suitable driver ..." is selected.

B device driver iz a software program that makes a hardware device work, Windows
eeds driver files for your new device. To locate driver files and complete the
installation click Mext.

Wwhat do pou want the wizard to do?

* Search for a suitable driver for my device [recommended}

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

Click.

< Back I Mext » I Cancel

Figure 8: Search Method (Windows 2000)

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

Found New Hardware Wizard

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

Search for driver files for the following hardware device:

@ USE Device
Check that "Specify a
location" onIy is checked The wizard searches for suitable drivers in itz driver databaze on pour computer and in
- any of the following optional search locations that you specify.
To start the zearch, click Mext. IF you are zearching ok a floppy dizk or CO-ROM drive,
inzert the floppy dizk ar CD befare clicking Mext.

Optional zearch locations:

[~ Floppy disk drives
CO-ROM drives
o

Click.

2
[~ Microzoft windows Update

< Back I Mext > I Cancel

Figure 9: Driver File Location (Windows 2000)

4, Locate to the folder "CDROM:\Driver”.
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Look jr: | =5 Driver j &= i
[_1 History
Fif] Deskiop
225 My Documents
My Computer
=4 3% Floppy (&)
= Local Disk [
= Local Disk (D]
= Local Disk [E:)
= Local Dizk [F:]
NEE 7EKOR-SAVEIT (1)
s
by Metwark Places

File: narne: IMGB2S£«LL.inf j Dpen I
j Cancel |

Files af type ISetup Information [*.inf)

Locate to “CDROM:\Driver”

Figure 10: Address Specification 1 (Windows 2000)

5. The setup information file “MQB2ALL.Inf" is automatic selected, then click to proceed
within driver installation.

Look jr: IaDriver j = I::F EE-

| e,y
#

My Documents

File name: [MoB25ALL R open |
Files of bype: ISetuplnformation[".inf] j Cancel |

Figure 11: Address Specification 2 (Windows 2000)

Click.

6. After the location of the USB driver has been specified click [OK] to proceed.
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Found New Hardware Wizard |
Ingert the manufacturer's installation disk into the drive K. |
zelected, and then click OF.

Cancel |

Click.

LCopy manufacturer's files from:

I:MDrivver

Figure 12: Address Specification 3 (Windows 2000)

7. Click [Next>|.

Driver Files Search Results o
The wizard hasz finished searching for driver fles for your hardware device.

The wizard found a driver for the following device:

@ USE Device

Windows found a driver fior this device. Ta install the driver Windows found, click Nest.

NEC idiversmab2sallinf

< Back Caticel |
Figure 13: Driver File Search (Windows 2000) Click.
8. Click to complete the installation of the USB driver.

Found New Hardware Wizard

Completing the Found New
% Hardware Wizard
~§

\> MEC Electronics Starter Kit Wirtual JART

YWindows has finizhed installing the software for this device.

Click.

Tao clase thiz wizard, click Finizh,

< Back Canzel
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Figure 14: USB Driver Installation Completion (Windows 2000)

6.5.2 Installation on Windows XP

1. When the TK-78KOR/LH3+LCD board is connected with the host machine, the board is
recognized by Plug and Play, and the wizard for finding new hardware is started. At first the
hardware wizard will ask if windows should search on the windows update web, check "No,

not this time" and then click .

Found Hew Harndware Wizand

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on waur computer, an the hardware installation CD, ar an
the Windows Update ‘Web site [with pour permizsion).

Fiead our privacy policy
Check that "No, not this time"
is selected.

Can"Windows connect to Windows Update to search for
software?

() Yes, this time only
XY ez, now and every time | connect a device

® L

Click.
Click Mext to continue.
I Ment > r[ Cancel ]
Figure 15: Found New Hardware Wizard 1 (Windows XP)
2. Check that "Install from a list or specific location (Advanced)" is selected, then click [Next>].

Found New Hardware Wizard

This wizard helps vou install software for:

5B Device

Z'\-J If your hardware came with an installation CD
&2 or floppy disk, insert it now.
What do you want the wizard to do?

) Install the software automatically [Fecommended)

{(#)inztall from a list or specifiic location [Adwancedk
Check that "Install from a list or .
specific ..." is selected. Click Nest to confinue. Click.
—/
¢ Back II Mest » I [ Cancel ]
Figure 16: Found New Hardware Wizard 2 (Windows XP)
3. Check that "Search for the best driver in these locations." is selected. Select the "Include

this location in the search:" check box and then click [Browse].
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Found Mew Hardware Wizard

<1> Check that "Search for the Please choose your search and installation options. ™
best driver in these locations."
is selected.
P (5) Search for the best diiver in these locations.
Uz the check boxes below ba limit or expand the default seanch, which includes local
paths and removable media. The best driver found will be installed,
[I5earch removable media (floppy, CO-ROM...
Include this location in the search:
<2> Check ‘"Include this
o L —] E: B
location in the search:" b
onIy. () Dan't search, | will chaose the driver ta install.
Chooze thiz option to select the device driver from a list. Windows dge% not guarantee that
the driver you chooze will be the best match for your hardware.
<3> Click.
l < Back ” Mext > l [ Cancel
Figure 17: Search Location Specification 1 (Windows XP)
4. Locate the folder "C CDROM:\Driver” and click .
Browse For Folder @
Select the Falder that conkains drivers Far waur hardware,
[=] MEC 7SKORLXS-SEMSEIT (R s
lil ACROBAT
[ Dac
[ Drvivver
= [ IAR Embedded Workbench
[ aukarun
() doc
[ dongle
[ ew7ak
[ ws75k
| sample program hd
To view any subfolders, click a plus sign above,
Figure 18: Search Location Specification 2 (Windows XP)
5. As shown below, "NEC Electronics Starter Kit Virtual UART has not passed Windows Logo

testing to verify its compatibility with Windows XP." is displayed. Click [Continue Anyway|.

User’s Manual U20191EE1VOUMOO

32



78KOR/Lx3 — Sense it! NEC

Hardware Installation

1] E The zoftware you are installing for this hardware:
L
MEC Electronics Starter Kit Wirtual UART

haz naot passed Windows Logo testing to verify its compatibility
with windows =P [Tell me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the comect 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 software that has
passed Windows Logo testing.

Click.
Continue Anyway ] | STOP Installation |
Figure 19: Windows XP Logo Testing (Windows XP)
6. After the installation of the USB driver is completed the window below is displayed. Click

to close the hardware wizard.

Found New Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finizhed installing the zoftware for;

Kg MEC Electronics Starter Kit Virtual UART

Click.

Click Finizh bo cloze the wizard,

Figure 20: USB Driver Installation Completion (Windows XP)

6.6 Confirmation of USB Driver Installation

After installing the USB driver, check that the driver has been installed normally, according to
the procedure below. When using the TK-78KOR/LH3+LCD board the “NEC Electronics Starter
Kit Virtual UART” should be present like in the figure below.

Please check in the Windows "Device Manager" within the Windows Properties (“Hardware”
tab), that the driver is installed normally.
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L. Device Manager

Eile

Ackion  Wiew  Help

M EHES 28 =xma

==} ETC-LABOR

1 P e By BN R

5 {H-FH-E-E-E

2
:
&
3
e
-
7

o
&
9

s

&

Compuker

Disk, drives

Display adapters

DD CD-ROM drives

Floppy disk contrallers

Floppy disk drives

IDE ATAJATAPL controllers
Kewvboards

Mice and other pointing devices
Monitors

Mebwork, adapters

Ports (COM & LPT)

.«;’f Communications Pork {COM1)
r;’f Communications Pork {COM2)
& ECP Printer Port (LPTL)
BB NEC Electronics Starte
Processars

SC51 and RAID controllers
Sound, video and game controllers
Storage walures

System devices

Universal Serial Bus controllers

irbual LIART § —

Check that "NEC Electronics
Starter Kit Virtual UART (COM?)"
is present.

Figure 21: Windows Device Manager
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7. Flash Programmer WriteEZ5

WriteEZS5 is flash programming software to flash hex files to the related device. For installation information
refer to the chapter WriteEZ5 installation.

=5 Write75 M=1E3

File Device Mew Help

e

b FlashOpenning. .. Device
Flazh Open OF. N_ame :
»» ParameterFile Feading.... Firrare :

Succes: Read ParameterFile.
»>COMMAND: Device Setup

FRH Filz Bead OK. :
Parameter file

Mame : FEF1503
Wersion ; W10

Load file
M ame
Date
Chikzuin :
Area
Connechion to device
Puoirt COme
Speed  115200bpz
Fange Chip
Freq. : Intemal-05C
Pultiply ; 1.00
|
Ready LM

Figure 22: WriteEZ5 Startup

7.1 Device Setup

To provide all necessary information about the device to be programmed, only the corresponding flash
parameter file must be loaded. The parameter file (*.prm) for the yPD78F1508 is located on the CDROM in
the same folder as the WriteEZ5 setup file. Please use the menu “Device -> Setup...” to open the following
dialogue and the button “PRM File Read” to select the parameter file.
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..LE: Device Setup

Standard l Advance ]

Parameter file | 78F1508 prm EF'HM File Fiead

Hozt connection Supply ozcillator

Fort  [-omg - Frequency
Speed kA ulbiply rate

Operation Mode

" Block End

& I_

[ Target Reset Mezzage

k. Cancel

Figure 23: WriteEZ5 Device Setup Dialogue

Please check that the correct host communication port is selected. The used communication port can be
seen in the Windows Device Manager.

7.2 Using WriteEZ5

After a successful device selection the internal flash memory can be blank-checked, erased, programmed or
verified. WriteEZ5 can be controlled either by menu or by buttons

= WriteEZ5 A=1E3
File WEEIEEN View Help
Blank Check.
Erase
Program Device
Werify Mame :
Firrware :
Security
CheckSum
AutoproceduraelEPY) Mame 2aF1 Eg‘réameter fle
Signature read Version ; Y1.00
Get Security sekkings
Setup... — Lioad file
Date :
Chiksumn :
Area:
Connection to device
Paort:  COME
Speed  115200bps
FRange Chip
Freq.: Intemnal-05C
Multiply : 1.00
|
MM

Figure 24: WriteEZ5 Device Menu
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/L@j device setup button

load file button

blank check button

d

L~

erase button

y program button

verity button

%ﬁ Autoprocedure button

Table 12: WriteEZ4 action buttons

WriteEZ5supports Intel-Hex and Motorola S-record file formats as input file.
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8. Voice Data Conversion Tool CvADPCM

The Voice Data Conversion Tool CvADPCM is a tool that generates ADPCM data to implement a voice
application for the 78 KOR/Lx3 microcontroller. Running on Microsoft Windows™, this tool converts WAV files
(PCM) into ADPCM (40 kbps to 16 kbps). The result of conversion is output as a source code that can be
read by the IAR Embedded Workbench for 78K.
ADPCM stands for adaptive differential PCM, and it supports the following algorithms.

e CCITT Recommendation G.726 (40 kbps, 32 kbps, 24 kbps, 16 kbps)

e NEC Electronics’ ADPCM-SP (32 kbps, 24 kbps, 16 kbps)

e NEC Electronics’ ADPCM-SP2 (32 kbps, 16 kbps)

Note: CVADPCM can be used on a PC on which Windows XPTM or Windows VistaTM correctly runs.

This tool may not run on Windows 2000 because it uses the functions of DirectX.

Caorvverter

Figure 25: Voice Data Conversion Tool CvADPCM

For further information regarding the CvADPCM tool please refer to the Application note CvADPCM
(U19015EJ2VO0ANOO.pdf) available on CDROM in the directory “Doc\CvADPCM".
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9. 78KO0OR/Lx3 — Sense it! Sample Project

The 78K0OR/Lx3 — Sense it! Demonstration kit sample project which is already programmed into the device is
written to make use of the available peripherals of the TK-78KOR/LH3+LCD board. The startup sample
makes use of a lot of different on chip peripherals of the 78 KOR/Lx3 microcontroller 78F 1508, so the real
time clock, A/D- and D/A converter, Key interrupt, Timer Array Unit and LCD controller are used.

The user can use sample functions for these peripherals like Clock display, Kitchen timer, Voltmeter,
Temperature measuring, Sound reproduction or current measuring of the different operation modes of the
target device. Furthermore the LCD mounted on the TK-78KOR/LH3+LCD is used to guide the user through
the available functions of the sample project.

9.1 Application Overview Flowchart diagram

C

Start

D

Initialization of
Hardware

Initialization of
each module

»

Power supply
state detection

Timer
processing

Key
processing

Top
menu

Clock mode
processing

Voltmeter mode
processing

processing

LCD evaluation mode Mode processing for

Current consumption
measurement

Kitchen timer mode
processing

Sensor mode
processing

Voice reproduction
mode processing

Kitchen Timer
alarm processing

Key
processing
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For information how to navigate through the program please refer to Sample_project_operation_manual.pdf
available on the CDROM in the directory “\Doc\TK78KO0OR" .

9.2 Initialization message

When the board is connect to a power supply the LCD will show up a welcome message “ALL FLASH
MICROCONTROLLER 78KO0R/LH3 STARTER KIT” as a ticker until the Cursor is used to leave this init
screen.

9.3 Clock mode

The Clock mode can be separate in two parts, showing the actual time and setting up the time ina 12 - or 24
hour mode. The clock is displayed on the LCD and uses the RTC of the device. To generate an accurate
clock reference timing the 78 KOR/Lx3 sub-clock of 32.768 KHz is used.

9.4 Kitchen timer mode

The kitchen timer symbolizes a countdown timer, where the user has to set up the countdown time first and
then starts the countdown. The LCD is updated by using the interval interrupt of the real time counter. After
the countdown has expired a short sound is played through the audio output of the demonstration kit.

9.5 Voltmeter mode

The Voltmeter mode gives the user 2 possibilities of shown measurement results. In both cases the 12bit
A/D converter is used. The 1* mode only shows the voltage, measured on the A/D converter input. The 2
mode displays the A/D converter result added with the inverted offset input voltage 200mV, amplified 10
times. The measurable voltage range is 0.02V-0.22V with used operational amplifier and 0V — 2V without
used operational amplifier.

9.6 Sensor mode

When the Sensor mode is selected the LCD shows up the measured temperature. The temperature is
measured by a temperature sensor that is connected to an A/D converter input of the 78F1508
microcontroller. The result of the 12 bit A/D conversion is used as PWM duty cycle to control the brightness
of LED1. The temperature can be displayed on the LCD in °Celsius as well as in Fahrenheit. The
temperature range that can be measured is between - 35°C (- 30°F) and 100°C (212°F).

9.7 LCD Evaluation mode

First of all you can change the contrast of the LCD within this mode. Beside this a display test can be
performed. The selected contrast is hold even if the LCD Evaluation mode is left.

The 2™ part of the LCD Evaluation mode is a display test where the different LCD driver modes can be
tested.

When performing the display tests please make sure that the right hardware setup is selected for the tested
mode. To check the hardware setup, please refer to chapter 2.8 LCD driver voltage.

Note: The Capacitance display test can not be performed if the board is battery driven.

9.8 Voice reproduction mode

In the Voice reproduction mode a pre-programmed sound sequence can be played via the 12- or 10- bit D/A
converter of the microcontroller. To be able to hear the sound an audio device has to be plugged in the Jack
connector J1 on the TK-78KOR/LH3+LCD board. If the kitchen timer countdown is elapsed during the sound
reproduction the alarm sound is skipped and is played after the sound sequence is finished. The ADPCM
library which is included in the sample project is used to extend the sound data. For further information
regarding the ADPCM library please refer to the regarding Application Note (U19000EJ2VOANOQ.pdf)
available on the CDROM in the directory “\Doc\CvADPCM”".
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9.9 Current consumption measurement mode

The Current consumption measurement mode gives the user the possibility to measure the actual current
consumption. Therefore the microcontroller can be set in different operating modes.

Main Run:
The microcontroller runs in normal operation but kitchen timer and other functions are stopped. LCD
does not display anything while it is functioning. Make a key input to back to normal mode.

Sub Run:
Stop kitchen timer, other functions, and main system clock, and switch the CPU clock to sub system

clock. LCD does not display anything while it is functioned. Make a key input to back to normal mode.

Main Halt:
Stop kitchen timer and other functions, and change to HALT mode. LCD does not display anything
while it is functioning. Make a key input to back to normal mode.

Sub Halt;

Stop kitchen timer, other functions, and main system clock, switch the CPU clock to sub system
clock, and change to HALT mode. LCD does not display anything while it is functioning. Make a key
input to back to normal mode.

Sub Halt + RTC:

Stop kitchen timer, functions other than LCD, and main system clock, switch the CPU clock to sub
system clock, and change to HALT mode. Display the LCD with constant periodic interrupt (each
0.5sec). Make a key input to back to normal mode.

Stop:
Stop kitchen timer and other functions, and change to STOP mode. LCD does not display while it is
functioning. Make a key input to normal mode. The clock is cleared before functioning.
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10. IAR Embedded Workbench debug session

The pre-programmed sample application is also provided as an IAR Embedded Workbench project on the
starter kit CDROM.

10.1 Setting up the Hardware for a debug session

To be able to perform a C-SPY debug session on the 78KOR/Lx3 Sense it! demonstration kit board please
make sure that the hardware is set up correctly. Therefore please refer to chapter 2.1 and set the hardware
to the Debugging/Writing Mode.

10.2 Load the IAR Embedded Workbench sample project

After copying the IAR sample project to the hard drive of your Host PC as described in chapter 6.2 you shall
be able to run this sample project.

To start the IAR Embedded Workbench 16K Kickstart for 78K click Start - All Programs - IAR Systems
- IAR Embedded Workbench for 78K v4.62 Kickstart - IAR Embedded Workbench.

The Embedded Workbench Startup screen comes up. To open the sample project workspace press the
Open existing workspace button and locate the 78KORLx3-SENSEIT_sample.eww file in the sample
program folder.

Embedded Workbench Startup

LCreate new project in current work zpace

Add exizting project to current work space

2] | B |Bi

Open exizting work zpace

Example applications

(= =
] )
=
(i

Hecent workzpaces:

Open

[ Do not show this window at startup

Cancel |

Figure 26: IAR Embedded Workbench Startup screen

The project shall show up on the left side of the IAR Embedded Workbench window in the Workspace view.
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10.3

ﬁ IAR Embedded Workbench IDE

M=l

Flle Edit Wiew Project Tools Window Help
DEEHd S | x 2 Ee @
il * | main.c | T
|Debug il T 1003 7 j
Files £ | ey i 1004 /% Module: nain "
f 1005 /* Description: Main process *s
=] ﬂ?ﬂlsl]RLx}SENSEITisample | ¥ | loog o+ riuaran o o
& lib | 1007 o+ return 1 — *
= CJ'sound_lib | 1008 o
a1 sre ! 1008 void main{veid)
H fembod_correction_func.asm 526 1010 {
clock.c 1011 7 &
displayl.c 101z £ Initialization of modules */
key.c 1013 - o
kitchentimer.c 1014 tn KeyInici); A% Initiglization of key module
ledtest o 1015 fn DisplayInit(): /% Initielization of Display mo
R 1016 fn_ClockInit(): /% Initialization of Clock modu
playhack.c 1017 fn TimerInit(): /j Initiglization of Kitchen Ti
powersave.C 1018 fn_VoltMeterInit(); e Ifll.tl.dllzﬁtl.ﬂﬂ of Volt Mster
sensor.c 1018 fn_SensorInit(): S% Initiglization of Sensor mod
L. B volimeterc 1020 fn_LedTestInit(): i IIll:tl:dllzdtl:Dn of LCD Test m
Dt t 1021 fn PlayBackInic(): S# Initiglization of Play Back
Ll 1022 fn_PowerSaveiniti): /% Initialization of Dower Save
1023
1024 L '
1025 G Initiglization of warizbles 2L
1026 L '
1027 ucMenulevel = CLEVEL_TOP; J* initialize menu level *#/
1028 ucTopMenu = CTOF_OFENING: /% initialize top menu */
1029 ucliimsec = C100M3EC: J* initielize 1d0msec counter 4’_‘
1030 A% initiglize Vad Mode #/
1031 if (LVIF) | /% VDD « VIVI %
| 1032 biddMode = CVDD_BATTERT: A% the power supply from batter _
7BKORLy3-SENSEIT_sample 5 T<1 L’J
i
Messages File
2] 3
Euild | Debug Log x
Ready [Errors 0, Warnings 0 ILn 15, Col €5 NUM LS

Build and Debug

Figure 27: IAR Embedded Workbench IDE view

Before build the project please check that MINICUBE is selected as Debugger Driver. Therefore open the
Debugger settings by clicking Project - Options and select the Category Debugger.

Options for node "78KORLx3-SEMSEIT_sample”

Categony:

IE-75
IECUEBE
MINICUBE
Simulator
Tk-75

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker

Setup lExtra Dptionsl Imagesl F'Iugins]

Driver

Factom Settings:

[MINICUBE

v Runta

QE-7BKOMINI. QB-73K0SmmxMIMI. QB-MINI2j

|main

Setup macros

[ Use macro file

Device dezcriptions
[ Oweride default

B

[

=]

Cancel

Figure 28: IAR Embedded Workbench Debugger Settings
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When the TK-78KOR/LH3+LCD evaluation board is connected correctly to the Host PC and MINICUBE is
selected as Debugger driver you shall be able to build, download and debug the sample project. Therefore

just press the Download and Debug button ( 2 ) or click Project 2 Download and Debug. After
downloading the sample project to the target device the IAR C-SPY debugger shows up and the program
shall be stopped at the beginning of the main() function.

€ IAR Embedded Workbench IDE =]
File Edit ‘iew Project Debug Emulator Tools Window Help
DeEHE & @ =@ | N Y R uEe R EH | TWHS (D
= 2ALE 2 X BEe o B
\ - = z
1003 - - j | [Memony =l
E 1004 /% Module: nain = I3 o ol 1S
i\ 1005 /* Description: Main process i M - PUSH BC [
11008 /% paramatar: — L o
| Too7 ¢ Sl s FDE11A CALL N:fn_KeyInit
E 1008 7 FOE414 CALL W:fn_Displaw
= 1009 yoid wmain(void)
! Toto g FDEE11 CRIL  H:fn_ClockIr
e 7 - - 4 FDO21B CAIL W:fn_Tinerlr
¢ 1012 i Initiglization of modules i t
E 1013 i oy FD7424 CALL H:fn VoltMet
1 1014 fn_KeyInit(): /% Initializatsi .
E 1018 fn DisplayInit(): A% Imitiglizati FDDE 27 CALL N:fn_Sensorl
E 1016 fn_ClockInit(); A% Initiglizati FDCELD CALL N:fn LedTest
L L fn TimerInit(): /% Ipitializati t -
| 1018 fn_VoltMeterInit(): /% Initializatl FDB123 CALL H:fn PlayBac
E 1019 fn_SenzorInit(); /% Ipitializati L X )
| 1020 fn LedTestInit(): /% Initializati FLb125 CALL Hiifn PoyerSe
E 1021 frn_PlayBackInit(): A% Imitializati FEL2E2 CLRB H:ucHenulewve
L1022 fn_PowerSaveinit(): A% Imitiglizati EFEN
E 1023 FEE1E3 CLRE H:ucToplenu
e 7 D . CFE4E30A HOV ¥:ucilOnsec,
. lozs i Initialization of varighles b
1 1028 7 o = J6ASFF HOVHW HL, #0=FFA%
| 1027 ucMermlevel = CLEVEL_TOP; /% initialize m 318507 EF [HL]. 0, $+0z
! 1028 ucTopMerm = CTOP_OPENING: o 1.n1t.r..dllze t' 365353 HOVW HL, #0=E353 |w
tnza unlNMnarn = C1AMMSER : S5 Gnikializa 1 R Rt EE= ;
ol <] l , [2)
x
Log
Fti Dec 11 15:07:06 2009: C-S5PY Processor Descriptor V4.62.1.50008 for 78K0R
Fri Dec 11 15:07:06 2008: C-5FY MINICUBE and TK-78 Emulator Driver Y4.62.7.30004 for 78K0R [Kickstar]
Fti Dec11 15:07:14 2009: Download complete.
Fti Dec11 15:07:14 2009: Loaded debugee: HAAR projects\7BKIRLG Sense il Sampled\DebughExe\7EKIRL3-SENSEIMT_sample.dZi
Fti Dec11 15:07:15 2009: Target reset
Fri Diec 11 15:07:15 2009: 73K0R MINICUBE Executor1.08
0CD Control Code ve.00
Dewvice chipname: uPD?8F1508_CE{f1508c8). file wersion: ¥1.00
Boardinfo; 00008004, product id: 4100 version: A, firmware wersion: 04.06
.. -.( | ¥
" Debug Log [Buid x
Ready |Ln 1008, Col 1 [rr =

Figure 29: IAR C-SPY debugger window

To run the application press the Run button 22 . Now you can control the application as described in the
chapter above. Furthermore all standard IAR C-SPY debugger functionalities for a MINICUBE debug
session are available. For further information about the IAR tools please refer to the regarding IAR User’s
manuals available in the IAR Embedded Workbench (Help).
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11. Cables

11.1 USB interface cable (Mini-B type)

ARESE e —

Series "A” Plug Series "Mini-B” Plug

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

i

O
O |

i

<

Figure 30: USB interface cable (Mini-B type)
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12. Bill of materials

No. | Qty Reference Reference (not mounted) Manufacturer Part No. Manufacturer
1 1 BUZ1 PS1240P02BT TDK
2 |1 C1 F930J476MAA nichicon
3 |1 Cc2 0.01pF
4 |19 | C3,C4,C7,C9,C10,C13,C14, 0.1uF
C17,C22,C32,C36,C37,C38,
C42,C43,C44,C45,C46,C47
5 |1 C5 150pF
6 |1 C6 1uF / 16V
7 |1 C8 0.0082uF
8 |1 C11 0.0039uF
9 |1 C12 330pF
10 | 1 C15 F931C106MAA nichicon
1 |0 C16,C19,C24,C30,C34 xxx / Dip
12 | 4 C18,C23,C31,C35 10pF / 16V
13 |1 Cc20 4pF
14 |1 Cc21 3pF
15 | 8 C25,C26,C27,C28,C29,C33, 0.47uF
C39,C41
16 | 1 C40 4.7uF / 25V
1710 FP1 HIF3FC-16PA-2.54DSA HIROSE
18 |1 JP1 FFC-3AMEP1 HONDA
19 | 6 JP2,JP3,JP4,JP5,J5,JP6 FFC-2AMEP1 HONDA
20 |1 J1 LGY6502-0900FC SMK
21 |1 J2 T-16-Red SATO PARTS
22 |1 J3 T-16-Black SATO PARTS
23 |0 J4 1060 Keystone
24 |0 J6 FFC4-4AMEP1 HONDA
25 |1 LCD1 A45A005X JSC
26 |1 LED1 SLR-56DU ROHM
27 |1 LED2 PG1112H ROHM
28 |1 L1 MPZ1608R391A TDK
29 |1 L2 BLM41PG750S Murata
30 | 1 MR1 CN1E4K-105J KOA
31 |6 R1,R2,R6,R7,R8,R15 43K
32 |1 R3 22
33 | 12 R4,R11,R14,R18,R20,R21, 100K
R22,R23,R28,R32,R38,R40
34 |1 R5 220K
35 |1 R9 1K
36 |1 R10 1.2K
37 |1 R12 300
38 | 1 R13 430K
39 | 2 R16, R17 0
40 |1 R19 330
41 | 6 R24,R25,R27,R33,R37,R39 1.5K
42 | 4 R26,R30,R31,R36 10K
43 |1 R29 100
44 | 2 R34,R35 27
45 | 5 SW1,SW2,SW3,SW6,SW8 S8SS213000 ALPS
46 |1 Sw4 SKRHABEO010 ALPS
47 | 3 SW5,SW7,SW9 CHS-04B COPAL
48 | 1 SW10 SKQMBB ALPS
49 [ 1 SW11 S$8S8S223600 ALPS
50 |1 USB1 UX60A-MB-5ST HIROSE
51 |1 U1 LM4890M NS
52 |1 U2 S-8120CNB Sl
53 | 2 uU3,u6 SN74LVC2G07DCK TI
54 | 1 U4 uPD78F1508GF NECEL
55 |1 us SN74LVC2G125DCU Tl
56 |1 u7 UPD78F0730MC NECEL
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57 |1 us SN74LVC1G125DCK TI
58 |1 U9 SN74LVC2T45DCU TI
59 |1 VR1 CT6-EP20K(203) COPAL
60 | 1 Y1 CSTLS20M0X51-B0 Murata
61 |1 Y2 SSP-T7-FL 3.7pF Sl
62 | 1 Y3 CSTCE16M0V53-R0 Murata
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13. Schematics

Please find the schematics attached to this document. To open the attachments view in the Adobe Reader
press the paper clip in the lower left corner of the program window. To open the attachment, double click the
78KORLH3_LCD.pdf.

User's Manual U20191EE1VOUMOO

48



78K0OR/Lx3 — Sense it!

NEC

[MEMO]

User's Manual U20191EE1VOUMOO

49



	1. Introduction
	1.1 Package contents
	1.2 Features
	1.3 System requirements
	1.4 Trademarks

	2. 78K0R/Lx3 – Sense It! Components
	2.1 Operation mode settings
	2.2 Switch settings
	2.2.1 SW1
	2.2.2 SW2
	2.2.3 SW3
	2.2.4 SW4 (Cursor)
	2.2.5 SW5 

	2.3 Jumper settings
	2.3.1 JP1
	2.3.2 JP2
	2.3.3 JP3 
	2.3.4 JP4
	2.3.5 JP5
	2.3.6 JP6

	2.4 Connector
	2.4.1 FP1

	2.5 Clock
	2.5.1 Y1
	2.5.2 Y2

	2.6 Other Functions
	2.6.1 VR1
	2.6.2 J1
	2.6.3 J2, J3
	2.6.4 J4
	2.6.5 J5 
	2.6.6 LED1
	2.6.7 LED2
	2.6.8 BUZ1
	2.6.9 Universal area

	2.7 LCD Panel
	2.8 LCD Drive Voltage
	2.8.1 Booster Type, Capacitor Split 
	2.8.2 External Resistor Split－1/2 Bias Method (2 / 3 Time-Sharing) 
	2.8.3 External Resistor Split－1/3 Bias Method (3, 4 Time-Sharing) 
	2.8.4 External Resistor Split－1/4 Bias Method (8 Time-Sharing) 

	2.9 Solder-Short Pads
	2.10 External Power Supply 

	3. 78K0R/Lx3 – Sense It! system configuration
	3.1 78K0R/Lx3 – Sense it!
	3.2 Host computer
	3.3 Power supply via USB interface

	4. 78K0R/Lx3 – Sense It! installation and operation
	4.1 Getting started
	4.2 CD-ROM contents

	5. Hardware installation
	6. Software installation
	6.1 IAR Systems Embedded Workbench for 78K installation
	6.2 IAR Sample project 
	6.3 Voice Data Conversion Tool installation
	6.4 WriteEZ5 installation
	6.5 USB Driver Installation
	6.5.1 Installation on Windows 2000
	6.5.2 Installation on Windows XP

	6.6 Confirmation of USB Driver Installation

	7. Flash Programmer WriteEZ5
	7.1 Device Setup
	7.2 Using WriteEZ5

	8. Voice Data Conversion Tool CvADPCM
	9. 78K0R/Lx3 – Sense it! Sample Project
	10. IAR Embedded Workbench debug session
	10.1 Setting up the Hardware for a debug session
	10.2 Load the IAR Embedded Workbench sample project
	10.3 Build and Debug

	11. Cables
	11.1 USB interface cable (Mini-B type)

	12. Bill of materials
	13. Schematics


TK-78KOR/LH3+LCD User’ s Manual

UsBVDD

AVDD

|
a7uFTB.aV

LGY6502-0900FC

oo
0.00820F
vR1
1o N l
01 o ciz
oo 0.00300F 3207
T-16-E )
When the battery is connected with J4 and the external oo lm'
source is connected, it is short-circuited. e Voo 1 DAC
i PS1240P028T
Please do not connect it at the same time oo AVOD  Temperature sensor 1 GND swi
w2
von l 1 TEMP
R11 c13
i I R 1 Ext Volt
300 VD 0t sw2  sws
3 1
SN74LVC2G07DCK AvDD voo
5555213000 AMPQ 5555213000
LED! R14 1 0FF VPZI608RI91A
SLR560U 100K ;
N 1 ON
[VE I
- I Ao
4 3 Pis7 N
SNALVC2GOTDCK
o L o o] o] rroer
s (RGHT) e EeEE 0uF | 10uF/6VIT] | xxx/Dip)
4 ” SERRREREEREERRRRERERRRRRRR )
(U7 AvoD
PUSH| — 2.5 = 2l elolzl<alslg] Il sl 2|l Flis
(Fusr) S st Bleilesls 1oz
! N2ENE N SRRYNINNG EREEEEE 2
SSP-TTFL 3.70F L B ( d COENCOESSA0E TYTYY] c1z cig cig FRC-2ANERT
120 S8EYTREE8295: 02894287 2 AvReFP
'SKRHABEO10 P120/[EXLVI/INTPO goaEs> & 1Y asZzl 'VREFOUT/AVREFP
7 B8R 53gece H ES u F xxx/Dip]
2 4 25 2% g83z33873¢ avss (10 —T Avo00 Rl It
S o PTGIKRG/SION g =P ] gze8 AVDDO T pT AvoD
3 PTS/KRS/SCKOT k5 2% Zzzzzzztas P111/ANOT e ™
PTAKRE 8s ¢ 3838838 PHO/ANCD AVOD1 1
PTAKRY 5E £ §EREE5E 2 AVDD1 [ — p Lo
Voo PT2IKR2 B2 8 F] o 3 o] N 2AMEP1
PTAIKR1 23 £ E comi |2 T oz ©2 c2
RO 5a 5% onz [ — ¥ R R
2 Pat PAITOOLT & gek e oo o 006 g
2 Pa0 40/TOOLO ez Com
B0/INTP 11/SCKTD 225
s 2 P81 aog
FFC-4AMEP1 2 Pe2
voo 83
PEBITOT2TITZ
ro Other Mode Toxto 5 .
50 swoiP4 ol PODICAPH
. — POVCAPL
1/2 bias Mode | sss5213000 == 1 - PO2NLCS
= I
== - . T = ViCT e E3 =
Lon =S Vico SEG14 SEar
= ° | ReseT sects -
Z porrian B c2o_|_czr_|_co_| cao e 78KOR/LH3 s =T
B 0.47uF | 0.47uF | 0.47uF | 0.47uF P123/XT1 SEG17 7
= 00 seeie T
= PIZ2DIEXCLK SEGT9
, o Pr21ixt secz0 [2—eery
Voo REGC sec21 [ —SEer]
Other Mode 1 o e P e —] ¥ ] SEen =
3 2 51 voo s Evss L o onma o Fe -
1/4 bias Mode | FRC-2AMEPT | — EvDD 83833533333 8 SEcas SEore
L) prfifiprifrifrifrifrif & v SEGZ6
ssss212000 ca o cx 70 [ PR 4 e —
100K x.erI.., WWEI IM; POUSDAD ciirssrizais H pio2sEG2? [©
VoD = — — 10 T
o5
= 1 cx——
0474
FRC-2AMEPT oy o 2
pid
oNiD
128
N
20 4[] 7
(-
i 7
7
— 2y
T
5 >
= Secis  Secso [
7 oo
73 5]
Sy 3 S
[
oo 3
H B
VOO 35| [ EVOD ]
i —: o . cnte
128
cnte
_128
i e e o e [fle
2| A 0D 03103 KD 202 TK-7BKOR/LH3+LCD
=T Document Namber
TSTCS00186
ate—Frigay. Way 72,7008 E—

_87_






TK-78KOR/LH3+LCD User’ s Manual

- 1 reser
b ' eno res |2
- ] Voo [
S o3
7 HE oo
H 03
3 Rz
1 12 FLMDO
2 Flo 100K
RESET N CLKIN — E awen
HIF3FC-16PA-2 54DSA UsA
MINICUBE2 |/F = 2 L3 2 7 LMDO
SnTaLvc261250CU cHsop
oo
oo
usavop R2s
¥ uea 1.5€
R2r . s mosuss
15¢ SN74LVC2G07DCK
ur R2s
PA0INTPT Pi0/5TKTD [ LQMU! (Shield) | 00
PO
0 PO1/TI010/TO00 Piusito |22 1otz
TRy TRUS 2 poormioon pizsoto 22 1QTPUs
D 21
usavop PIZ0INTPOEXLVI P1ax08
RESET P1aRxD6 |22 swes
IR FLMDO pis (25 3 - RESET
usevoo R0 T P02
CS'CE“C”A’“’;”D H przznaiexcikiocons poont 24 = Ra B g— cHsop
iy s x o
cas I
9! Rece paamstost 2
0.47uF Vss. EVss
Vdd Evdd TRYS TRVT
usa1 ca1f| osne 12 " s 2 T 7
=4 2 1 1
veus PV usep
Po:
of : IV et ol . -
o PD6
A 15 | yespuc o |18 usavop
ID_NC —X - M
o ls usevon Usavoo
3335
3882 v
3335 2 ' . —cs
i 0.AuF
R 1K
SNTALVC16125DCK o) =
css
s
o
Voo s UsavoD
R38 1lveca  vees
100K B oo
oR
2 :
' Pt
| " o TKORC-->KOUSB
Rueuss 3l oo s l8 Ra
| b3
1 Debug/Miriter
SN74LVC2T45 [
ssssz23600
1 —— ps
mosuss s 3 5Pt
MR ? — 3%
Zre

CNTE4K-105)

RaD

100K

RuDEUSE

swit

e
TKTBKORILHALCD
e | Document Number &
%2 | TsTCs00186 10
FIES Tussday. Warch 172008 Bhest of

_88_





