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e The information 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.

e 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.

o 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.

o 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)
o 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 Espaina
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 Shine it! evaluation kit for NEC Electronics’ highly integrated, general-purpose yPD78F8024
microcontroller (MCU) with high-current drive allows you to demonstrate the MCU’s capabilities and
easily develop intelligent code for emerging high-power LED lighting applications. Compact yet flexible
and functionally versatile, the board can be used to drive four channels of single or multiple high-power
LEDs in any of three different configurations:

e With the on-board LUXEON® Rebel™ LEDs

e Example for Use of External LED Board

e Using off-the-shelf LED lighting engines such as the Dialight linear engine
The board also can be used to control and dim individual LED channels by means of analog and digital
sensor inputs, such as temperature, light and color. Various serial communication protocols are
supported by this board, including I°C, SPI, RS-232, and RS-485/DMX-512. Users can program, change,

and debug code easily and free of charge using the on-board USB programming and debugging interface
(available June 2008).

1.1 Package contents

EV-K0-HCD board

e 15Vbc/1A power supply
e USB cable
e One set of plastic stands and screws

e CD-ROM with Applilet EZ software and an evaluation copy of the IAR Embedded Workbench
for 78K with 4Kbyte code size limitation

Please verify that you have received all parts listed in the package contents list attached to the

Shine it! package. If any part is missing or seems to be damaged, please contact the dealer from whom
you received your Shine it!.

1.2 Features

e NEC Electronics yPD78F8024 high-current-drive (HCD)/LED MCU
e NEC Electronics yPA2756 dual N-channel MOSFETs

e Four channels of constant high-current LED drivers

e Buck topology

e Up to 700 mA per channel

e  Supply voltage from 10 to 24 Vbc

e On-board LUXEON Rebel LEDs (red/green/blue/white)

e Four External LED Board Connectors

e Four LED light engine connectors

e USB programming and debugging interface
User’'s Manual U19610EE3VOUMO0O
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RS-232 interface

e RS-485/DMX-512 interface

e Expansion IO connector

e On-board temperature sensor

e On-board ambient light sensor

e DIP switch for board configurations

Reset switch for uPD78F8024 device reset

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.

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 the Shine
it! Starter Kit, if available, may be downloaded from the NEC WEB page(s) at
http://www.eu.necel.com/SHINEIT

1.4 Trademarks

IAR Embedded Workbench, visualSTATE, IAR MakeApp and C-SPY are registered trademarks of IAR
Systems AB. Microsoft, Windows and HyperTerminal 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 U19610EE3VOUMO00
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2. Hardware

The EV-KO-HCD board measures 3.15 x 3.15 inches or 80 x 80 millimeters (mm). This small form factor
is enabled by the use of components such as inductors that are small in size thanks to the yPD78F8024
MCU'’s constant-current drives with high switching frequency.

The board is designed with four layers. The top layer contains most of the components, the first middle
layer serves as the power plane, the second middle layer adds additional space for traces, and the
bottom layer serves as the ground plane and assembly for the temperature sensor and high-power LEDs.

The heat generated by the LEDs is dissipated through the pads and vias surrounding the LEDs, and LED
temperature is sensed by the temperature sensor mounted on top of the dissipation pad.

Figure 2: EV-K0-HCD Board (Bottom View)

2.1 Power Supply

The EV-KO-HCD board requires a 10 to 24 Voc power supply with output wattage of at least 5 watts (W)
to light the high-power LEDs. The barrel-type power jack mounted on the board accepts a 2.1 mm center
pole connector (center positive).

2.2 LED Drivers

The board’s four-channel LED drivers are set in buck topology for 350 milliamps (mA) of constant output
current. However, you can increase output current up to 700 mA by changing the current sensor’s

User's Manual U19610EE3VOUMO00
13
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resistor values using the following formula (refer to R1, R2, R3 and R4 in the schematics). Please note
that you

need to change the inductors (refer to L1, L2, L3 and L4 in the schematics) current rating accordingly if
you wish to drive at more than 350mA.

R, =0.115

LED

Fomula 1

Where Rs = current sensor’s resistor value and l.eo = LED current. When driving the LEDs at 350 mA, the
current sensor’s resistor value should be set to 0.33 ohm (Q).

The number of LEDs that can be used in series per channel is determined by the supply voltage and the
LED forward voltage using this formula:

Fomula 2

Where Vin = supply voltage, Vr = LED forward voltage current, and Nmwax = maximum number of LEDs in
series per channel.

Generally, the sum of LED forward voltages must be less than the supply voltage for buck mode
operation. For a 24V power supply, for example, a maximum of six LEDs with 3.5V forward voltage may
be used in series per channel.
LED driver outputs can be connected in one of three configurations:

e To the on-board LUXEON Rebel high-power LEDs

e To LED boards with LUXEON K2 high-power LEDs

e To LED light engines

2.3 On-board LUXEON Rebel LEDs

There are four LUXEON Rebel high-power LEDs mounted on the back of the EV-K0-HCD board, one red
(R), one green (G), one blue (B) and one white (W). By default, the board is set to drive the LEDs with
jumper wires inserted into the four Tyco six-position receptacle connectors (refer to J1, J2, J3 and J4 in
the schematics).

User's Manual U19610EE3VOUMO00
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Figure 3: Driving the On-board LEDs
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2.4 External LED Board

The EV-KO-HCD board can connect and drive commercially available external LED boards. To do so, you
must first remove the jumper wires inserted into the four Tyco receptacle connectors (J1, J2, J3 and J4)
before installing the LED boards. You can then cascade multiple LED boards in one channel as long as
the number of LEDs meets the requirement specified by Formula 2.

Figure 4: Driving External LED Boards

2.5 LED Light Engine Connector

The EV-K0-HCD board has four LED light engine connectors (refer to J5, J6, J7 and J8 in the
schematics) to the 4-pin terminal block. The following table describes the function of each pin.

1 Analog input
2 Ground

3 LED anode
4 LED cathode

Table 1: LED Light Engine Connectors

They can be used to drive up to four off-the-shelf LED light engines, for example, the POWERWHITE™
linear light engine modules from Dialight. Before installing the modules, you must first remove the jumper
wires inserted at the four Tyco receptacle connectors (J1, J2, J3 and J4).

The analog inputs (pin 1 & 2) on the connectors are mainly for connecting to off-board thermister on the
light engine module but can be used for any analog inputs, such as potentiometer, light sensors, etc.
Please not that each analog input is biased with a 10kohm resistor (refer to R11, R12, R13 and R14).

Note: There are six LUXEON Rebel high-power LEDs in series in one POWERWHITE light engine
module. Therefore the power supply must be a 24Voc/1.5A with a 2.1mm center pole
(center positive) Jack connector to meet the requirement specified by Formula 2.

Figure 5: Driving the Dialight Light Engines
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2.6 RS-485/DMX-512 Interface

The EV-K0-HCD board supports DMX-512 protocol over RS-485 using the MCU’s UARTO port. The RS-
485/DMX-512 connector is a 3-pin terminal block connector that accepts up to 24 American Wire Gauge
(AWG) wires.

Pin Number | Function
1 Ground
2 D-
3 D+

Table 2: RS-485/DMX-512 Connectors

The yPD78F8024 MCU’s UARTO port is shared between the RS-485 and RS-232 connectors through a
Maxim level shifter (refer to U7 in the schematics). By default, the RS-485 connector is enabled and the
RS-232 one is disabled.

If required, an on-board 110Q resistor can be inserted between D+ and D- of the RS-485/DMX-512 port
as a terminating resistor. By default, the resistor is disconnected. To connect it, insert a jumper into the
JMP1 header (refer to JMP1 in the schematics).

2.7 RS-232 Interface

A DB9 male connector is used for the RS-232 interface. By default, RS-232 function is disabled. To
enable it, place DIP switch (refer to SW1 in the schematics) position 4 in the “ON” position.

Pin Number | Function

2 TX
3 RX
5 Ground

1,4,6,7,8,9 Not connected
Table 3: RS-232 Connector

2.8 Expansion 10 Connector

A dual-row 10-pin header footprint in 2mm-pitch is available on the EV-K0-HCD board (refer to CN3 in
the schematics), the uPD78F8024 device’s UARTO/CSI and 12C signals are pulled out on this connector.
The following table shows the pin out connections.

Pin Number Pin Name Description
1 GND Ground
2 VDD Logic power supply
3 RX/SI UARTO RX signal / CSl data input signal
4 TX/SCK UARTO TX signal / CSI clock signal
5 SO CSI data output signal
6 10 P0.0 / Timer TMOO capture input
7 SCL I>C clock signal
8 SDA I2C data signal
9 GND Ground
10 VDD Analog voltage reference

Table 4: Expansion 10 Connector

The expansion 10 connector pin outs are compatible with the NEC Electronics ZigBee sticks interface;
users can add ZigBee / 802.15.4 wireless capability to LED lighting applications.
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2.9 USB Programming and Debugging Interface

The EV-KO-HCD evaluation board implements an on-board USB programming and debugging interface
using the NEC Electronics yPD78F0730 USB MCU. You can download code to the yPD78F8024
HCD/LED MCU from a host computer via a mini-USB cable, and then proceed to debug that code (for
information about debugging refer to the regarding chapter).

2.10 Ambient Light Sensor

The EV-KO-HCD board populates a miniature surface-mount light sensor, part number APDS-9005 from
Avago Technologies, to sense the intensity of ambient light. By default, this sensor is disconnected from
the yPD78F8024 MCU’s A/D converter input. To connect to it, place DIP switch (SW1) position 5 in the
“ON” position.

2.11 Temperature Sensor

The EV-K0-HCD board populates a negative temperature coefficient (NTC) 10 kQ thermistor to sense the
temperature of the on-board LEDs. By default, the thermistor is disconnected from the yPD78F8024
MCU’s A/D converter input. To connect to it, place DIP switch position 6 in the “ON” position.

2.12 DIP Switch

The EV-KO0-HCD board uses a 6-position DIP switch (SW1) for configuration purposes. The following
table shows the various configuration options.

SW1-1 USB programming mode Normal operation

SW1-2 Don't Care Self-flash programming mode

SW1-3 User-defined User-defined

SW1-4 RS-485 enabled / RS-232 RS-232 enabled / RS-485 disabled
disabled

SW1-5 Ambient light sensor disabled Ambient light sensor enabled

SW1-6 Temperature sensor disabled Temperature sensor enabled

Table 5: Board Configuration Options

213 Reset Switch
The on-board reset switch (refer to SW2 in the schematics) can be used to reset the yPD78F8024 MCU.
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3. Shine it! installation and operation

3.1 Getting started

The Applilet EZ for HCD Controller allows a GUI based program building and downloading application
programs to the EV-KO0-HCD board. Therefore it is necessary to have a valid IAR Embedded Workbench
for 78K installation on the PC host system. As communication interface between the PC host system and
the EV-K0-HCD board a standard USB interface line is needed. Before you can download and run a
program, software and hardware have to be installed properly.

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

"EL Shine It! CD-ROM ROOT
1 Acrobat - Acrobat Reader for 32Bit Windows OS
1 Applilet - Applilet EZ for HCD controller
1 Device file package - WPD78F8024 Device file package
1 Doc - Documentation
3 dotnet - Microsoft dotnet package
1 Driver - EV-KO-HCD driver files
1IAR Embedded Workbench - IAR Embedded Workbench for 78K
3 samplehex - Example program for the Shine it! Starter Kit
3 WriteEZ3 - Flash Programmer WriteEZ3 incl. PRM file for
uPD78F8024

Table 6: Shine it! CD-ROM directory structure

3.3 Pre-programmed Demo-Application

The EV-KO-HCD board is pre-programmed with a demonstration code that cyclically dims the four on-board
high-power LEDs. To run the demo application, make sure that the DIP switch SW1-1 is set to ON when
connecting the power supply or the USB cable to the EV-K0-HCD board.
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4. Hardware installation

After unpacking the 78K0 Shine it! Starter kit, connect the board via connector CN1 to your host computer
using the provided USB interface cable. When EV-K0-HCD board is connected, the USB driver needs to be
installed on the host machine. Please refer to the following CHAPTER 5 SOFTWARE INSTALLATION.

5. Software installation
The Shine it! package comes with the following software packages:

e Applilet EZ for HCD Controller

¢ |AR Systems Embedded Workbench for 78K 4Kbyte code size limited, including C compiler,
assembler, linker, librarian and IAR C-SPY debugger / simulator

e Device file package of uPD78F8024 for IAR Embedded Workbench for 78K

e WriteEZ3 flash programmer including the PRM file for yPD78F8024

Demonstration Kit 78K0 — Shine it!

NEC Applilet EZ Installation

= IAR Embedded YWorkbench
g e 1&; - Installation
& 1lﬁ b
J f)"\ ¥ ' ,", ] Device file package
; A NEC
7 “j-' - PPDY8F8024 Installation

NEC WriteEZ3 Installation

NEC Documentation

iL Exit
Empovwered by Innovation NEC

Figure 6: Shine it! CDOROM autorun.exe

5.1 Applilet EZ for HCD Controller installation

To install the Applilet EZ for HCD Controller just press the regarding button from the Autorun of the CD-ROM
provided within the Shine it! package. The setup dialogues will guide you through the installation process.
The installation can also be started by executing the AppEZHCD.ms1 in the directory “\Applilet” of the
CDROM.
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5.2 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 Shine it! package. The setup dialogues
will guide you through the installation process. The installation can also be started by executing the
Autorun.exe program in the directory “\TAR Embedded Workbench\” of the CDROM. For further
information about the IAR Embedded Workbench installation refer to the ITnstallationGuide.ENU.pdf
in the directory of the CDROM.

Note: Please make sure to install the device file package of the yPD78F8024 for the IAR Embedded
Workbench, as explained below, before using the Applilet EZ for code generation and
download to the target device.

5.3 Device file package of yPD78F8024 for IAR Embedded Workbench installation

To install the device file package of the yPD78F8024 for the IAR Embedded Workbench just press the
regarding button from the Autorun of the CD-ROM provided within the Shine it! package. The setup
dialogues will guide you through the installation process. The installation can also be started by executing
the dev_install.exe inthe directory “\Device file package” of the CDROM.

5.4 WriteEZ3 installation

To install WriteEZ3 for the IAR Embedded Workbench just press the regarding button from the Autorun of
the CD-ROM provided within the Shine it! package. The setup dialogues will guide you through the
installation process. The installation can also be started by executing the setup.exe in the

directory “\WRITEEZ3” of the CDROM.

5.5 USB Driver Installation

In order to use the EV-K0-HCD 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 21
Installation on Windows XP Page 25

5.5.1 Installation on Windows 2000

1. When the EV-KO0-HCD 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 .

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Click.

To continue, click Mext.

Cancel |

Figure 7: Found New Hardware Wizard (Windows 2000)
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2. Following the window below is displayed. So, check that "Search for a suitable driver ..." is

selected, then click .

Found New Hardware Wizard

Install Hardware Device Drivers
A device diiver iz a zoftware program that enables a hardware device to work, with
an operating system.

This wizard will complete the installation for this device:

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

b device driver iz a eoftware program that makes a hardware device work. Windows
weeds driver files for your new device. To locate driver filez and complete the
installation click Mexst.

Wwhat do pou want the wizard to do?

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

Click.
™ Display a list of the known drivers for this device 2o that | can chooze a specific
driver

2

< Back I Mest » 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 pou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USB Device
Check that "Specify a

location" onIy is checked. The wizard sealc_:hes fo_r suitable drivers in itz driver databas_e oh pour computer and in
any of the following optional zearch locations that you specify.

To start the search, click Mext. If you are searching on a floppy disk or CD-ROM drive,
insert the floppy disk or CD before clicking Mest.

Optional zearch locations:
[~ Floppy disk drives

Click.

r 3

< Back I Mext > I Cancel

Figure 9: Driver File Location (Windows 2000)

4, Locate to the folder "CDROM:\Driver\EV-K0-HCD”.
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Look jre | =3 EV-KOHCD x| o« ® ek E-
[ History
4] Deskiop
@ My Documnents
ty Computer
=4 3% Floppy (]
= Local Disk [C:]
=3 Local Digk, (D]
= Local Digk [E:]
= Local Dizk [F:]

[Z] Driver

5 EW-KO-HCD
Py MNebfbrk Places
File name: IMQE2S.&LL.inf j Open I
Files of type: |Setup Infarmnatian [~ i) j Cancel |

Locate to “CDROM:\Driver\EV-K0-HCD”

Figure 10: Address Specification 1 (Windows 2000)

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

2
Laok in: | 23 EV-KO-HCD -] « % E3-
2] moB2sALL

File name: [MEB2sALL =l Open |

Files of type: ISetup Infarmnation [* inf) j Cancel

Figure 11: Address Specification 2 (Windows 2000) /
Click.

6. After the location of the USB driver has been specified click to proceed.
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Found New Hardware Wizard P
Ingert the manufacturer's inztallation digk inta the dive ok |
=) zelected, and then click OF.

Cahcel |

Click.

Copy manufacturer's files from;

I:\DriversEY-KI-HCD | | Browse.. |

Figure 12: Address Specification 3 (Windows 2000)

7. Click [Next>|.

Driver Files Search Results R
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ LSE Device

“Windows found a driver for this device. To install the driver Windows found. click Mext.

= c:hprogram fileshiar systemshembedded workbench
4 478k \confighnechie_pc_driveriminicubetmgb2sall inf

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 Starker Kit Virtual LART

Windows has finizhed installing the software for this device.

Click.

Ta cloge this wizard, click Finish.

7

< Back Canzel |

Figure 14: USB Driver Installation Completion (Windows 2000)
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5.5.2

Check that "No, not this time"
is selected.

Installation on Windows XP

When the EV-KOHCD 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 Next>|

Found New Hardvware Wizard

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 \Windowes Update 'Web site [with your permizzion).

Bead our privacy policy

Can windows contnect to Windows Update ta zearch for
software?

() Yes. this time anly
CXY'es, how and every time | connect a device

@® &

Click.

Click Mext to continue.

I Ment > r[ Cancel ]

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

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

Click Mext to continue.

«—

———
¢ Back II Mest » I[ Cancel ]

Figure 16: Found New Hardware Wizard 2 (Windows XP)
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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].

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

Found Mew Hardware Wizard

Please chooze your search and installation options. .

<2> Check ‘"Include this
location in the search:"
only.

P (5) Search for the best diver in these locations.

ze the check boxes below ta limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

[Ji5earch removable media (floppy. CO-ROM.. f

Inchude this location ik the zearch:

() Don't search. | will choose the driver to install

Chooze this option to select the device driver from a list. Windows dget not guarantee that
the driver you choose will be the best match for your hardware.

<3> Click.

[ < Back ” Mest > l[ Cancel

Figure 17: Search Location Specification 1 (Windows XP)

4. Locate the folder "C CDROM:\Driver\EV-K0-HCD” and click [OK].

Browse For Folder @

Select the Folder that contains drivers For wour hardware,

[z MBC 7aK0-SHIMEIT (G:) ~
I Acrobat
I Applilet
|1 Device file package
& I Doc
IC5) dotnet

|0 samplehesx
I WRITEEZS ha

®

To view any subfolders, click a plus sign above,

I ] [ Cancel

Figure 18: Search Location Specification 2 (Windows XP)

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|.
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Hardware Installation

1] ‘: The =oftware you are ingtalling for this hardware:
L
MEC Electronics Starter £it Wirtual LART

haz nat pazsed Windows Logo testing to verify its compatibility
with Wwitidows =P [Tell e why this testing iz impartant. |

Continuing your installation of this software may impair
or destabilize the comrect 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 Aryvway l [ 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 Hew Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finished inzstalling the software for:

(3 MWEC Electronics Starter Kit Virtual UART

Click.

Click Finizh to close the wizard.

Figure 20: USB Driver Installation Completion (Windows XP)

5.6 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 EV-KO-HCD 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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£ Device Manager

File

Ackion  Wiew  Help

M HFES @ a8 =38

= ETC-LABCOR

Y o s O O O O

[ e B A e

2
3
3
3
e
s
I

-+
&
9

g

&

Compuker

Disk drives

Display adapters

DYDJCD-ROM drives

Floppy disk controllers

Floppy disk. drives

IDE ATASATAPI controllers
Kewvboards

Mice and okher pointing devices
Moanitars

Mebwork adapters

Ports (COM & LPT)

n_y‘ Communications Port (COM1)
# Communications Port (COM2)
5 ECP Printer Port {LPT1)

r.é’i MEC Electronics Starter Kit Wirkual LART
Processors

5251 and RAID conkrallers
Sound, video and game conkrollers
Storage volumes

System devices

Universal Serial Bus controllers

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

Figure 21: Windows Device Manager
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6. Applilet EZ for HCD Controller

Applilet EZ for HCD Controller is a tool used to automatically generate software for microcontroller
pPD78F8024, which is used to control the high current driver, and write programs.

Software can be easily generated by specifying the setting and operation of the yPD78F8024 on the GUI.
The generated software can be directly written to the flash memory of the yPD78F8024 via a USB cable and
an operation check can be performed by using the EV-K0-HCD evaluation board.

By using Applilet EZ for HCD Controller, an application system that uses the yPD78F8024 can be introduced
without requiring a detailed knowledge of complex programming languages. Furthermore, labor for software
development for microcontrollers, which used to take a long time, and operation checking can be
significantly reduced.

For a further information please refer to the Applilet EZ for HCD Controller Users Manual
(U19178EJ4V0UMO00 . pdf) which can be found in the “CDROM:\Doc\Applilet EZ\” folder.
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7. Using the Applilet EZ for HCD Controller

In the following chapter the different functionalities will be explained in short exercises. Exercise 1 and 2 can
be used as short quick start example to light up the LEDs mounted to the EV-K0-HCD board. The exercise 3
to 5 will give a further description of the possibilities in usage of the Applilet EZ for HCD Controller.

7.1 Exercise 1 — Applilet EZ for HCD Controller settings

This exercise will go through the Applilet EZ for HCD controller’s general settings.

1. Open the Applilet EZ EZ for HCD. Click Start — All Programs — Applilet EZ for HCD —

AppEzHCD.

% Untitled - Applilet EZ for HCD Controller
Bile Project Build Setting Help

L =

kew  Open

EEX

T arget Dimmer Program
Board

UARTE: _||

UARTO:

CPU [ d [ [ 9

Csl

IIC:

Figure 22: Applilet EZ for HCD Controller Main Window

2. Under the Project menu all of the MCU settings will be listed for configuration. Select CPU.

% Untitled - Applilet EZ for HED Controller
File WE{SEES Euld Setting  Help

Te Dimmer Program

I
Figure 23: Applilet EZ for HCD Controller Setting
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3. In the CPU settings you have to select the Target EV-KO-HCD. Under the clock setting you
can choose between the internal 8 MHz and external clock/oscillator setting. Make sure the
clock is on External 8 MHz and then click OK. Furthermore you can select the active LED

channels.
Board Property E|
Target: Ev-k0-HCD W
Device: uFD7aFa024 [ Enable 'On Chip Debug'.
Clock Source: | #1 o5z w ngﬂaig?rcak_thla you cant

Erequency [MHz],| 8

Channel 1; [«] Enable Colar; .I" [ &0l Channel Synchronized.
Channel 2: [+] Enable Color: . |‘| [ Logarithmic: dimming contaral
Chenrnel % [7] Enable Color: 1l |_|

Channel 4: [+ Enable Color: |:| |'|

| ok || cemceL

Figure 24: Applilet EZ for HCD Controller CPU settings

4. The uPD78F8024 device contains two UART peripherals. Applilet EZ allows configuration
these peripherals for the simple control programs. We will take a look at UARTO. Select
Project — UARTO.

UARTO Settings. 3
Speec 9600bpz b
Data
Parity: Odd b
Start bit:
Stop
| ok || cemceL

Figure 25: Applilet EZ for HCD UART settings

5. In the UARTO setting you can configure the baud rate or “Speed” and the “Parity” type.
Click OK to leave the setting at 9600bps and odd parity.

6. The Applilet EZ is able to use the NEC Compiler for 78K0 as well as the IAR Embedded

Workbench for 78K. To select click Setting — Compiler and choose the IAR compiler when
using the Applilet EZ for HCD Controller with the Shine It! starter kit.
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pplilet EZ for HCD Controller
Sething Mgk

Compiler CC7EKD
v AR
FLASH Pragram...
Folders. .. =1 Program
HCD CFi

Figure 26: Applilet EZ for HCD Controller Compiler selection

Note: Make sure that you have installed the selected compiler correctly to your PC host system
before building the project.

7. Now let’s take a look at the output folder option, select Setting — Folders... These
locations will specify the output paths of the generated files. Enter in your desire destination
but keep in mind that Applilet EZ will create subdirectories under this folder for each Applilet
EZ project. Click OK.

Folder Setting E|
Save to:
C:ADacuments: and Settingz\HCD E]
Project:
C:ADocuments and Settings\HCD
ok || cewcer |

Figure 27: Applilet EZ for HCD Controller Folder Settings

7.2 Exercise 2 — Fix dimmer program

This program set a fixed duty value for each channel of the 4 LED channels. Make sure that all settings like
explained in Exercise 1 are still correctly set for this exercise.

1. Make sure “Fix” is still selected as the dimmer program and input “10” to all the channels so
they are not too bright.

Drirnrner Progranm

(%) Fin
Chil duty:| 10| Ch2Dute| 10/ Ch3Dube| 10/ Chd Dube| 10
Dty parameter available 0- 255
Select . |*

Figure 28: Applilet EZ for HCD Controller Dimmer Program settings (Fix)

2. Now let's save the Applilet EZ project (.xml). We will resave the new Applilet EZ project
name to fix.xml. Select File — Save as.. and input “fix.xml” and then click Save.

User's Manual U19610EE3VOUMO00
32



78K0 - Shine It! NEC

5.

Save in; | I HCD v| D ¥ B G-
File narne: |fi:-:.:-:m| | [ Save ]
Save as type: | Save Files [*.=ml) hd | [ Cancel ]

Figure 29: Applilet EZ for HCD Controller Save File as (fix.xml)

Make sure to remove the power cable. Click the All P. Button. Make sure that SW1.1 of the
Switch Dip is in the OFF position which is the programming mode and then insert the USB
connector.

%

Figure 30: Applilet EZ for HCD Controller All Program button

You will be informed about the progress of the compilation.

x)

Build

Create the project folder.
Generate C code.

Start Compilation.
HEx=-file "fis. hex' was created.

Figure 31: Applilet EZ for HCD Controller compilation progress

Next click OK when prompt to start flash programming.
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AppEzHCD X

\E) Skart FLASH programing.

| ok | [ Cancel

Figure 32: Applilet EZ for HCD Controller Start Flash programming

6. During the flash procedure you will be informed about the actual status of the download

Build (%]

Create the project folder.
Generate C code.

Start Compilation.
HE#-file "'fix.hex'" waz created.

Start FLASH proaraming.
HE file wasz read.

Flazh Blank Checking...

not blank, then eraze.

Flazh Erazing...

chip eraze finish.

Flazh Programming Start...
Flazh Programming <105 .
Flazh Programming <200 ...
Flazh Programming <305
Flazh Programming <503 ..
Flazh Pragramming <B0%: ..
Flazh Programming < F0%: .
Flazh Programming <805 ...
Flazh Pragrarmming finighl

Figure 33: Applilet EZ for HCD Controller Flash programming status

7. Click CLOSE to exit the “Build” window. Remove the USB and change SW1.1 to the on
position for run mode. Insert the power connector or the USB cable to the board and you
should see the LEDs light up to finish this exercise.

I. HP-LED1(channel 1) = Red
II. HP-LED2(channel 2) = Green
Ill. HP-LED3(channel 3) = Blue
IV. HP-LED4(channel 4) = White

7.3 Exercise 3 — Variable dimmer program
This program sets the duty value for each channel given by drawing pattern data.

1. Make sure that you have set all the settings as explained in Exercise 1.

2. Save the new Applilet EZ project name to variable.xml. Select File — Save as.. and input
“variable.xml” and then click Save.
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Save As @E

Save jm: | [ HCD N N A
i Fise

|22 Fiee. el

File name: wariable. xml
Save a3 lype: | Save Files [.xml] i

Figure 34: Applilet EZ for HCD Controller Save File as (variable.xml)

Now we have a new Applilet EZ project file and we will change the dimmer program to
“Variable”.

Figure 35: Applilet EZ for HCD Controller Dimmer Program selection (Variable)

Click on the “Edit” button under “Variable” and the “Variable Dimmer Control” window will
open. Enter “600” for the data points and enable the “Cyclic” check box. Select Ch.1
for the RED LED channel an activate the Graph Button.

DIMMER PROGRAMING 3]

Mode Edit
o
Al —— E— E— ——
2] orl esv
s
W X
duty
235
£y
Ch.1:
ch.z:
ch.3:
Ch.4:
u] 30 il
[sec]
Data Sige: | 600 | Points  ({1-600, 10pointsfs). [ Cyelic [ oK ” CAMCEL

Figure 36: Applilet EZ for HCD Dimmer Programming Window
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5. Using your mouse pointer you can draw the PWM duty cycle versus time in the Black
window.
6. Draw something close to the sinusoidal wave below.
Edit
u ‘ ‘ ‘ ‘ ‘ ‘
wy: | 496,231
ch.1: 144
ch.2: 0
ch.2: 0
ch.4: o
u] 20 &0
[sec]
Data Sige: | 600 | Points  {1-600, 10pointsfs). [ Cyclic [ o ” CAMCEL
Figure 37: Applilet EZ for HCD Controller Wave Editor (set)
8. Repeat the same process for the red channel to the rest of the 3 channels. When done,

click on the close button to exit the variable dimmer control window.
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DIMMER PROGRAMING 3
Mode Edit

a 30 a0
[sec]

Data Size: | 600 | Points  (1-600, 10pointsfs). [#] Cyclic oK ” CANCEL ]

Figure 38: Applilet EZ for HCD Controller Variable Dimmer Control settings (set)

9. Make sure that the EV-K0-HCD board is in programming mode (SW1.1 set to OFF) and the

USB cable is connected correctly. Click the save button and afterwards the All P. button.

After downloading the application disconnect the USB and set the EV-K0-HCD board in the
run mode as described in Exercise 2 point 7. You should now see the LEDs on the board
running the variable dimming application based on the wave table drawn.

7.4 Exercise 4 — Analog input program

This program controls the duty value for each channel by looking at the A/D conversion result. In order to
perform this exercise you will need to have a 2-pole 100KQ potentiometer attached the J5 connector which
is the ADC channel 0 of the MCU.

AVREF

<
<
<

R11

5 10K
ry L . <11y ADC_CHO
T2 —|
AP <1 LED-CHI_P
i |- — (T LEP_CHIN
4—POS-CON
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Figure 39: ADC potentiometer connection

Make sure that you have set all the settings as explained in Exercise 1.

We will resave the new Applilet EZ project name to adc.xml. Select File — Save as.. and
input “ADC.xml” and then click Save.

Save | | HED V| Q¥ £ -
I
|=)wariable
|2 Fize.enl
| wariable. =l
File harne: |ﬂDE.>:mI | [ Save l
Save az ype; | Save Files [*.xml] v | [ Cancel ]

Figure 40: Applilet EZ for HCD Controller Save File as (ADC.xml)
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3. Change the Dimmer Program to “Analog Input”

Lze each channel »

moving average: | § W
Figure 41: Applilet EZ for HCD Controller Dimmer Program settings (Analog Input)

4. Use the “each channel” selection and choose a moving average of 6.

5. Make sure that the EV-K0-HCD board is in programming mode (SW1.1 set to OFF) and the

USB cable is connected correctly. Click the save button and afterwards the All P. button.

After downloading the application disconnect the USB and set the EV-K0-HCD board in the
run mode as described in Exercise 2 point 7. Turning the potentiometer clockwise will dim
the LEDs and counter-clockwise will increase the brightness the LEDs.

7.5 Exercise 5 - UARTO serial command program

This program controls the duty value for each channel based on the given serial communication command.
The serial command programs support either binary or ASCIl communication format. For this exercise we
will use UARTO with the ASCIl command set. A straight DB9 female to female cable is required for this
exercise.

Host (PC) — target (EV-K0-HCD)

ch Comma(0x2C) cmd Comma(0x2C) | data | LineFeed(OxOD) | CarriageReturn(0x0A
)

ch Comma(0x2C) cmd Comma(0x2C) | data | LineFeed(0OxOD) | CarriageReturn(Ox0A
)

1 byte 1 byte 2 bytes 1 byte 3 bytes 1 byte 1 byte
1. Make sure that you have set all the settings as explained in Exercise 1.
2. We will resave the new Applilet EZ project name to uart0.xml. Select File — Save as.. and

input “uart0.xml” and then click Save.
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Save As @

Savein: | 9 HCD v O m

|5 wariable
2] Dz, =l
£ B

|22 Fiee. el

<l
=l

wariable, xml

File name: | vaart0.=ml | [ Save l

Save as lype: | Save Files [*.xml) b | [ Cancel ]

Figure 42: Applilet Ez for HCD Controller Save File as (uart0.xml)

2. Change the dimmer program to “Serial Command”. Select UARTO as the interface and
ASCII type.

{(*) Serial Command
by |USRTO v

bre: | CEGINNN v

Figure 43: Applilet EZ for HCD Controller Dimmer Program settings (Serial Command)

3. Make sure to deselect the “All Channel Synchronize” check box. Configure the board into
programming mode (SW1.1 set to OFF) and attached the USB cable. Click the save
button and then click the All P. button.

4. Remove the USB cable and now change the SW1.4 to ON in order to change the Maxim
RS232/485 device to be in RS232 mode.

5. Attached the DB9 cable to the board and then apply power to the board.

6. Open a text terminal application. We will use Windows HyperTerminal as an example. Click

Start — Programs — Accessories — Communications — HyperTerminal.

7. Enter the connection name “EV-K0-HCD” and click OK.
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Connection Description il ﬂ

: Mew Connectian

Enter a name and chooze an icon for the connection:

Hame:

|Ev-KO-HCD|

lzon:

Figure 44: Microsoft HyperTerminal Connection Description

8. Specify the appropriate COM port for your connection and click OK.

&> EVKOHCD

Enter detailz far the phone number that you want to dial;

Courtmdregion; ILlniteu:I States of America [1] j

Area code: 408

Phone number: I

Connect using

ak. I Cancel |

Figure 45: Microsoft HyperTerminal Connect to

9. Input 9600 for baud rate, 8 bit, odd parity, and no flow control. Click OK.
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Fart Settings |

L

Bitz per secand: ISEEIEI

Data bits: |3 =
Barity: |0dd |

Stop bits: |1 |
Flow control: | [T -

Restare Defaults |

(1] I Cancel | Spply |

Figure 46: Microsoft HyperTerminal COM1 Properties

10. Click File — Properties — Settings tab. Click on the ASCII Setup button.

E¥-KD-HCD Properties ﬂﬂ
Conmect To  Settings |

— Function, arrow, and chil keps act az
£ Windows keys

— Backspace key zendz
f« Cul+H ¢ Del  Chl+H, Space, Chl+H

E mulation:
ANS I =] Teminal sewp... |

Telnet terminal ID: ~ [wT100

Eackscroll buffer lines: |5EIEI :I

[ Play sound when connecting or disconnecting

Input Translation... | ASCI Setup... |

] I Cancel |

Figure 47: Microsoft HyperTerminal ASCII settings (1/2)
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11. Enable the check box for “Send line ends with line feeds” and “Echo typed characters
locally”. Next click OK to close the ASCII Setup window.

— A5C| Sending

¥ Sendline ends with line feeds

¥ Echo typed characters locally

Line delayw: IEI milizeconds.
LCharacter delaw: IEI millizeconds.

— ASCl Receiving

[~ Append line feeds ta incoming line ends
[ Force incoming data to 7-bit ASC
v wirap lines that exceed terminal width

Cancel |

Figure 48: Microsoft HyperTerminal ASCII settings (2/2)

12. Click OK to exit the communication port properties.

13. Type “1,wd,100” and hit the Enter key in HyperTerminal. Make sure to type it correctly
and that you don’t use the backspace key if you mistyped. If you mistyped hit the enter key
to re-enter the command.

# g E¥-KD-HCD - HyperTerminal -3 x|
File Edit Yiew all Transfer Help
=
1,md, 100
-
- »
[Conrected 0:10:03 [anusTr [s800 8-0-1 [5CROLL [caPs  [uum  [Capture [P g

Figure 49: Microsoft HyperTerminal Command Window

14. The red LED should light up with this command.
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15. Here’s the command list for the ASCII input.
“1,wd,000”
Duty: 000-255
—  Status: 128 — shutdown

000 — enable driver
"wd”  Set Duty - Write duty cycle from channel number
’rd” Read Duty - Read duty cycle from channel number
“‘ws”  Set Status - The status of the target is set.
“rs” Read Status - The status of the target is demanded
Channel number from 1 to 4

16. Try to set the other channels using the ASCIl command set.
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8. Flash Programmer WriteEZ3

The WriteEZ3 is flash programming software to flash hex files to the related device. For installation
information refer to the chapter WriteEZ3 installation.

F Write£z3 B

File Device Wiew Help

H,.,

arameterFile Reading....
lead ParameterFile.

Device
Mame ;

Firm Werzion :
ExtCode :
Wendar

Parameter file
Mame ; TaFOY30
Farmat : 0414
Wersion : w102
Processor Yer. 0200

Load file

I ame
Date
Chikzur ;
Area

Connection to device
Pt : COMA
Speed 115200
Range Chip
Freg.: 1E.00
rultiply : 1.00

Ready MM

Figure 50: WriteEZ3 Startup

8.1 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 yPD78F8024 is located on the CDROM, in
the same folder as the WriteEZ3 setup file. Please use the menu “Device -> Setup...“ to open the following
dialogue and the button “PRM File Read” to select the parameter file.

I Device Setup

1 Schreibisch erfassen|e ]

Parameter file |78F8024.prm PRM File Fiead

Host connection Supply ozcillator

Part  [-ona - Frequency |2.00 MHz
Speed Fultiply rate  |1.00

Operation Mode

o Ehlp Start
" Block End

c I

[+ Target Reset Meszage

QK. Cancel

Figure 51: WriteEZ Device Setup Dialogue
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Please check that the correct host communication port is selected. The used communication port can be
seen in the Windows Device Manager.

8.2 Using WriteEZ3

After a successful device selection the internal flash memory can be blank-checked, erased, programmed or
verified. WriteEZ3 can be controlled either by menu or by buttons

WriteEZ3 M=

File BMEEIEN Yiew Help

Blank Check
Erase
Program Diendles
Werify Mame : D 7B
Security Firm “ersion: 2,10
Checksum ExtCode - FF047Ch

Wendor : 10k
AutoprocedureEPY) EE——
Signature read E;rrﬂeat:' EE'IFEDH
et Security settings ﬁ?;i'g:sgr \er g;u%ﬂ
Setup, .. Load file

Mame KO_MFZ2 UARTE_MOMN
Date:  2008/08/18 16:06:56
Chkzum :OBEEHR

Area:  000000K-0003C5H

Connection to device

Port:  COM4
Speed 115200
FRange Chip
Freq.: &.00
FAuiltiply : 1.00

|
HLIM

Figure 52: WriteEZ3 Device Menu

/L@j device setup button

load file button

. blank check button

L —

-

erase button

7

program button

verity button

%ﬁ erase / program / verify button

Table 7: WriteEZ3 action buttons

WriteEZ3 supports Intel-Hex and Motorola S-record file formats as input file.
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9. Set up a IAR C-SPY debug session

The following chapter describes the necessary steps to set up an IAR C-SPY debug session using the EV-
KO0-HCD board.

9.1 Flashing the Debug monitor

Unlike to other 78K OCD-Debug-Interfaces the debug monitor program is not automatically downloaded by
the C-SPY Driver to the target device. To be able to start a debug session this debug monitor has to be
downloaded by an additional tool, WriteEZ3.

Please use following configuration to make sure that the flash programming of the debug monitor works as
expected.

1. Select the right .prm file as explained in chapter 8.1 Device Setup. The regarding
78F8024.prm file can be found on the CDROM in the folder “CDROM\WRITEEZ3\PRM
files\78K0”

2. Set the Supply Oscillator frequency to 8MHz

3. The next step is to load the debug monitor .hex file. File — Load... and select the

“KO0_MF2_UART6_MON.hex” from the CDROM folder “CDROM\WRITEEZ3”

Open @@

Lock in: | 2 WRITEEZ3 | « & ok E-

File name:  [KO_MF2_LIARTE_MON hex
Files of type: |5-reu: £ Hes files [Frec™ 2" hes) ﬂ Cancel

Figure 53: WriteEZ3 Open file

4, Click the erase / program / verify button.

5. If the procedure was successfull the debug monitor is now correctly flashed to the device.

9.2 Changing the EXEC communication DLL

The next step to establish a debug session is to change the regarding debug communication DLL of the IAR
Embedded Workbench.

Note: Please make sure that the IAR Embedded Workbench for 78K is closed during this procedure.

1. Locate the “exk0320.dll” in the C:\Program Files\IAR Systems\Embedded Workbench
Kickstart 5.0\78k\config\nec
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2. Create a backup of this file, for example “exk0320_backup.dll”

3. Copy the new EXEC communication DLL “exk032ou.dll” from the CDROM folder
“CDROM\IAR Embedded Workbench” to the folder C:\Program Files\IAR
Systems\Embedded Workbench Kickstart 5.0\78k\config\nec.

4. Rename the “exk032ou.dll” into “exk032o0.dIl”

9.3 Debugging the project within the IAR Embedded Workbench

1. Start the IAR Embedded Workbench for 78K. Start — All Programs — IAR Systems —
IAR Embedded Workbench Kickstart for NEC 78K
2. Click the “Open existing workspace” button
Embedded Workbench Startup g|

Create new project in cument workspace

Add existing project to curent workspace

al=)=

Open existing work space

=
i}
ey
i

Example applications

Recent workspaces:

[ Do not show this window at startup

Cancel

Figure 54: IAR Embedded Workbench Startup

3. Open your with Applilet EZ for HCD Controller created IAR workspace file .eww.
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4.

Open Workspace

x| e Bk E-

|ydebug_project
[Chinclude

My Recent [hobj
Documents ysre

=

Desktop

@ debug_project.eww

My Documents
My Computer

bl M bk, File name: |debug_pr0iect.eww j Open |
Places
Files of type: |Workspace Filaz [* gtwm] ﬂ Cancel

Figure 55: IAR Embedded Workbench Open Workspace

Select the MINICUBE as debugger driver. Project — Options — Debugger — Driver

Options for. node “debug project”

Categaony: Factory Setiings

General Cpkions
ZJC++ Compiler

Assembler
Cusharn Build Setup l Extra Options ] F'Iugins]
Build Actions .
Linker Drriver
Debugger |MINII:UBE QB-?SKDMINI,QB-?BKDSxxxMINI,IZ!B-MINI2ﬂ
IE-7d ¥ Funto
IECUBE .
MINICLIEE |main
Simulator Setup macrog
TK-7&

[ Use macro file

| [

Device descriptions
[~ Overide default

| ]
Ok | Cancel |

Figure 56: IAR Embedded Workbench Debugger Options

Exchange the linker command file. Project — Options — Linker — Config — Override
default and then push the “...” button
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Options for node “debug project™

3

Categary: Factom Settings
General Options
CJiC++ Compiler
Assermbler -
Custom Build Extra Uutput] #definel Diagnostics] List Canfig ] Processing] E:LlL
Euild Actions Linker command file
v Owermide default
Debugger
IE-73 | J
IECUBE
MIMICUBE
Sirmulator [ Dwenide default program entry
TK-75 = [
~
Search paths: [one per line]
FTOOLKIT_DIR$SLIES
Fiaw binary image
File: Symbal:  Segment:  Align:
Ok | Cancel |
Figure 57: IAR Embedded Workbench Linker Options
5. Select the Ink78f8024_EV-K0-HCD.xcl linker command file. This file can be found in the

IAR Embedded Workbench folder C:\Program Files\IAR Systems\Embedded Workbench
Kickstart 5.0\78k\config

Look in: | ) config

Ink7&F 1187 e, xcl
Ink76F 1188 _e4. xcl
Ink78F3002,xcl
Ink7afanndh, xcl
I Ink78FE005h el
Ink78F3008,xcl
Ink7&Fan0ch, xcl
Ink7EFE01 .l
Ink7&fa015.xl
Ink7EFE0L6 Xl
Ink78F8017,xcl
. Ink7&FE018,xcl
Ink78FE01 9. cl
Ink78f3019_hex.xcl

&

My Recent
Documents

Desktop

\$

My Documents

L

x| & ® k-

Ink7&f&020_hex xcl
Ink78f5024.xcl

Ink7&fanz6.xcl
Ink7eFa026a, xcl
Ink78Fa046, xcl
Ink7&Fa076 Xl
Ink7EFO0EE. el
Ink7&fa116.xcl
Ink76Fa116a,xcl
Ink78F21 166, xcl
Ink78Fa136.xcl
Ink7&F91 36 xcl
Ink7&fo136h xcl

Ink78F177.xcl
Ink7&F9177a.xcl
Ink78Fa17 72y, xcl
Ink7&F177y xcl
Ink7EF9200. ]
Ink78F9201 el
InkTEF9202.xcl
Ink78f9210,xcl
Ink7&f3211.xcl
InkTEF9212.xcl
Ink7efazz1,xcl
InkTEF9222 xcl
Ink78F 9232, xcl
Ink78fa234.xcl

My Camputer
Ink78FE020.xcl Ink78F31586.xcl Ink75F3308.xcl
@ & >
-
M}'PTBIWDIk File rarme: |Ink?8f8024_EV-KU-H LD xel ﬂ Open |
aces
Files of type: [5<cl Files [* xel | Cancel

Figure 58: IAR Embedded Workbench .xcl file selection

Note: If you have changed the install location of the IAR Embedded Workbench during
installation please refer to the selected location “IAR installation folder’\78K\config

7. Start a Debug session. Project — Debug Now you should be connected to the target
device using the IAR C-SPY debugger.

Note: Make sure to set back the original debug communication DLL from the backup file

after finishing the debug session.
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10. Cables

10.1 USB interface cable (Mini-B type)

IR

o | [

Series "A” Plug Series "Mini-B” Plug

\

Series "A" Plug  Series "Mini-B” Plug

E—

<

i

~ei< [T 8

Figure 59: USB interface cable (Mini-B type)
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11. Schematics
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Figure 61: EV-K0-HCD schematics 2/ 2
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12. Bill of materials

Name Manufacturer / Part # Qty. | Description
NEC Electronics /
U1 HCD/LED MCU uPD78F8024GK 1 64-pin LQFP
NEC Electronics /
U2, U3 MOSFETs MPA2756GR 2 8-pin SOP, dual-N FET
U4 Voltage regulator | TI/ UA78M0O5CDCYR 1 SOT-223, 5V, 500 mA
us Light sensor Avago / APDS-9005-020 1 6-pin miniature SMD
NEC Electronics /
U6 USB MCU uPD78F0730MC 1 30-pin SSOP
u7 RS-232/485 tcrv | Maxim / MAX3161EAG+ 1 24-pin SSOP
Q1, Q2 MOSFETs NEC / 25J461 2 SC-59, PFET
D1, D2, D3,
D4 Schottky diode ST /STPS140A 4 1A/40V, SMA footprint
D5 Schottky diode Diodes / BO520LW-7-F 1 500 mA, 0.385 Vf, SOD-123
R1, R2, R3, 0.3329, 1/4W, 1206 SMD, 1%,
R4 Current sensor KOA / SR732BTTER332F | 4 100 PPM
Lumileds/ LXML-PDO1-
HP-LED1 High power LED | 0040 1 LUXEON Rebel Red
Lumileds / LXML-PMO1-
HP-LED2 High power LED | 0050 1 LUXEON Rebel Green
Lumileds / LXML-PBO01-
HP-LED3 High power LED | 0023 1 LUXEON Rebel Blue
Limileds / LXML-PWC1-
HP-LED4 High power LED | 0070 1 LUXEON Rebel White
L1, L2, L3, TDK / SLF6028T- 47 uH £20%, 590 mA, 210mQ,
L4 Inductor 470MR59-PF 4 6028 SMD
LED board 6-position receptacle, 0.1" pitch
J1,J2, J3, J4 | connector Tyco / 5535676-5 4 dual dip
Light engine Phoenix Contact /
J5, J6, J7, J8 | connector 1727036 4 4 POS 3.8 1 MM PCB GRN
J9 Power Jack CUI/ PJ-102A 1 2.1 mm barrel, internal switch
Mini-USB, type B, 5-position
CN1 USB connector Hirose / UX60A-MB-5ST 1 SMD
RS-232 DB9-M, through-hole right
CN2 connector Tyco / 1734352-1 1 angle
Hirose / DF11-10DS-
CN3 Expansion IO 2DSA(05) 1 2 x 5,2 mm pitch
RS-485 Phoenix Contact /
CN4 connector 1727023 1 3POS 3.81MM PCB GRN
JMP1 Jumper 1 2P0OS 0.1" pitch
SW1 Tactile switch Omron / B3FS-1012 1 SMD
SW2 DIP switch Omron / A6H-6101 1 6-position, SMD, 1.27 mm pitch
Ceramic Murata / CSTLS8M00G53-
Y1 resonator BO 1 8 MHz, radial
Citizen / HCM49 HC-49 SMD, 16 MHz, + 50
Y2 Crystal 16.000MABJ-UT 1 ppm, 18 pF
LED1 Indicator LED Dialight / 598-8070-107F 1 0603 SMD, green
SBO Solder bridge 1 0805 footprint
SB1, SB2,
SB3 Solder bridge 3 0603 footprint
Kemet /
C21,C22 Capacitor C0603C180J5GACTU 2 18 pF, 0603
Kemet /
C3, C24, C25 | Capacitor C0603C105K8PACTU 3 1 uF, 10V, 0603
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Name Manufacturer / Part # Qty. | Description

C4, C5, C6, Kemet /

C7 Capacitor C0603C221K5RACTU 4 220 pF, 50V, 0603
Kemet /

C8 Capacitor C0603C101J5GACTU 1 100 pF, 0603

C9, C11,

C12, C13,

C14, C15,

C17, C19, Kemet /

C20, C23 Capacitor C0603C104K5RACTU 10 0.1 yF, 50V, 0603

C10, C16,

C18, C31, Kemet /

C32 Capacitor C0805C475K8PACTU 5 4.7 yF, 10V, 0805

C26 Capacitor TDK/ C1608X7R1E473K | 1 0.047 uF, 0603

C27, C28, Kemet /

C29, C30 Capacitor C0603C334K8PACTU 4 0.33 pF, 0603

R5, R6, R7, Bourns / CR0603-J/-

R8 Resistor 000ELF 4 0Q, 0603
Vishay /

R9 Resistor CRCWO060311KOFKEA 1 11 kQ, 0603

R10, R11,

R12, R13,

R14, R22, Vishay /

R23, R27 Resistor CRCWO060310KOFKEA 8 10 kQ, 1%, 0603

R15, R26, Vishay /

R28 Resistor CRCWO06031KO00FKEB 3 1 kQ, 1%, 0603

R16, R17,

R24, R25, Vishay /

R30 Resistor CRCWO0603100KFKEB 5 100 kQ, 0603
Vishay /

R18 Resistor CRCWO0603470RJNEA 1 4700, 0603
Vishay /

R19 Resistor CRCWO06031K50FKEA 1 1.5 kQ, 0603
Vishay /

R20, R21 Resistor CRCWO060333ROFKEA 2 330, 0603

R31 Resistor KOA /RK73B2ETTD111J | 1 1100, 1210, 1/2 watt
Murata /

RT1 Thermistor NCP21XV103J03RA 1 NTC, 10 kQ, 0805

Table 8: Bill of materials EV-K0-HCD board
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13. EV-K0-HCD Board Assembly
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Figure 63: EV-K0-HCD Bottom Assembly
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14. Board Layout
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Figure 64: EV-K0-HCD Top Layer

Figure 65: EV-K0-HCD Layer 1
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Figure 66: EV-K0-HCD Board Layer 2

Figure 67: EV-K0-HCD Bottom Layer
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