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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

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

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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¢ The information in this document is current as of March, 2005. 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.

e 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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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
Electronics product in your application, please contact the NEC Electronics 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.

[GLOBAL SUPPORT]
http://www.necel.com/en/support/support.html

NEC Electronics America, Inc. (U.S.) NEC Electronics (Europe) GmbH NEC Electronics Hong Kong Ltd.
Santa Clara, California Duesseldorf, Germany Hong Kong
Tel: 408-588-6000 Tel: 0211-65030 Tel: 2886-9318

800-366-9782

« Sucursal en Espaia
Madrid, Spain
Tel: 091-504 27 87

* Succursale Francaise
Vélizy-Villacoublay, France
Tel: 01-30-67 5800

« Filiale Italiana
Milano, Italy
Tel: 02-66 75 41

« Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-2654010

» Tyskland Filial
Taeby, Sweden
Tel: 08-63 87 200

» United Kingdom Branch
Milton Keynes, UK
Tel: 01908-691-133
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NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-558-3737

NEC Electronics Shanghai Ltd.
Shanghai, P.R. China
Tel: 021-5888-5400

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

NEC Electronics Singapore Pte. Ltd.

Novena Square, Singapore
Tel: 6253-8311
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1. INTRODUCTION

78K0S/KA1+ — Do it!is a starter kit for the NEC Electronics 78K0S/KA1+ microcontrollers.

It supports onboard FLASH programming and real time execution of application programs up to 4 KB based on the
78K0S/KA1+ microcontroller. The board is prepared to be connected to user hardware parts such as digital 1/0 or
analogue signals.

1.1 Main Features of 78K0S/KA1+ — Do it!
e Easy to use device demonstration capabilities
78K0S/KA1+ - Do it! contains elements to easily demonstrate simple I/O-functions, i.e. push buttons, LED
output, AD reference voltage, 1/0 lines, UART interface.

e Power supply via USB interface
78K0S/KA1+ - Do it!is powered via USB interface, no separate power supply is needed.

e PG-LPC, FLASH programming software
A windows based FLASH programming software allows to select and download application programs to
78K0S/KA1+ - Do it! board for evaluation purposes.

¢ Analogue to digital signal conversion is supported

e Various input/output signals available, such as

° Al I/O ports prepared to be connected to user hardware
° Timer input/output signals

° UART interface, via USB UART chip FT232

° 4 analogue input lines

° 41/O ports connected to LEDs

° 1 push button prepared for external interrupt generation

78K0S/KA1+ - Do it! is not intended for code development. NEC Electronics does not allow and does not
support in any way any attempt to use 78K0S/KA1+ - Do it! in a commercial or technical product.

User's Manual U17514EJ2VOUM 7
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1.2 System Requirements

HOST PC The assembler, C compiler, system simulator, and FLASH programming software require a
PC running Windows 98SE, Windows Me, Windows 2000, or Windows XP.
A Pentium Il 400 MHz CPU, 128 MB or more of RAM, 256-color display (800 x 600), mouse,
CD-ROM drive, and a minimum of 90 MB of free hard disk space are required for installation.

Host interface USB interface that enables communication based on USB (Ver1.1 or later)
1.3 Package Contents
Please verify that you have received all parts listed in the package contents list attached to the

78K0S/KA1+ - Do it! package. If any part is missing or seems to be damaged, please contact the dealer from
whom you received your 78K0S/KA1+ - Do it!.
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2. 78K0S/KA1+ - Do it! SYSTEM CONFIGURATION
The 78K0S/KA1+ - Do it! system configuration is given in the diagram below:

Demonstration Kit  Low Pin Count - Do it!

®

Anit Static

5

00000000000000000000

EESS-0600-018-03 Made in Germany

P D
e
[ 0 ™ ) 88
] §|o-%> DDDDD::::
nRonms

CN10. o
USB connection YR H s

Figure 2-1. 78K0S/KA1+ - Do it! System Configuration

2.1 78K0S/KA1+ - Do it!
78KO0S/KA1+ - Do it! is a starter kit for the NEC Electronics 78K0S Low Pin Count devices. The uPD78F9222
microcontroller is a typical device from this family and it has been used to realize the 78K0S/KA1+ - Do itl.

The 78K0S/KA1+ - Do it! board is connected to the host system via USB interface cable. The host
system may be used for programming of #PD78F9222 FLASH memory and to allow execution of application
programs on 78K0S/KA1+ - Do it! platform.

78K0S/KA1+ - Do it! runs the uPD78F9222 microcontroller at 8.00 MHz operating speed.

2.2 Host Computer

The USB host interface enables communication to the 78K0S/KA1+ - Do it! board. The USB UART chip FT232
allows application software to access the USB device in the same way as it would access a standard RS232
interface. The FTDI's Virtual COM Port (VCP) driver appears to the windows system as an extra Com Port, in
addition to any existing hardware Com Ports.

For a detailed specification of the host interface please refer to the chapter 12. CONNECTORS AND CABLES of
this document.

2.3 Power Supply via USB Interface

78K0S/KA1+ - Do it! is powered by USB interface, no separate power supply is needed. The USB interface
provides the 78K0S/KA1+ - Do it! board with 5 V supply voltage.
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3. 78K0S/KA1+ - Do it BOARD COMPONENTS

The 78K0S/KA1+ - Do it! board is equipped with push buttons, LEDs and with several connectors in order to be
connected to host computers or connect any target hardware. Additionally the 78K0S/KA1+ - Do it! board provides a
wire wrap field (2,54 mm grid) to integrate user application hardware.

)
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9 1
11111
CN7 CN10

~  pedem BINRNNNINN eecoccoe
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aa 10 CN12 2 1 CN2 9 C_N3 CN6 CN5 CN4
. LT 00006y Low Pin Count - Do it !

Figure 3-1. 78K0S/KA1+ - Do it! Board Connectors, Switches, and LEDs
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o

All of the 78K0S/KA1+ - Do it! uPD78F9222 on-chip resources are free for user application hardware and
software. Please read the user's manual of the 78K0S/KA1+ device carefully to get information about the electrical
specification of the available 1/0O ports before you connect any external signal to the 78K0S/KA1+ - Do it! board!

3.1 Configuration Switch SW3
The different operation modes of the 78K0S/KA 1+ - Do it! board can be set by SW3 switches S1 to S4.

Table 3-1. Configuration Switch SW3, Factory Settings

S1 OFF Normal operation mode
S2 OFF No UART

S3 OFF CPU clock = 8 MHz

S4 OFF No handshake for UART
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3.1.1 Operation mode selection SW3/S1
SW83 switch S1 controls the operation mode of the 78K0S/KA1+ - Do it! board. Setting SW3/S1 to ON allows to
reprogram the internal FLASH memory of the 78K0S/KA1+ device using the PG-LPC FLASH programming software.

Table 3-2. Operation Mode Selection SW3/S1

OFF (default) Normal operation mode

ON FLASH memory programming mode

Within normal operation mode the user program stored in the FLASH memory of 78K0S/KA1+ device is executed.
3.1.2 UART selection SW3/S2

SW3 switch S2 controls the serial communication of 78K0S/KA1+ - Do it! board. The UART6 signals RxD6 and
TxD6 are connected to the FT232 interface lines when setting SW3/S2 to ON.

Table 3-3. UART Selection SW3/S2

OFF (default) RxD6/TxD6 disconnected

ON RxD6/TxD6 connected to FT232 interface lines

3.1.3 Clock mode selection SW3/S3
SWa3 switch S3 controls the clock operation frequency of the 78K0S/KA1+ - Do it! board.

Table 3-4. Clock Mode Selection SW3/S3

OFF (default) Clock frequency = 8 MHz
ON Clock frequency = 4 MHz

3.1.4 UART mode selection SW3/S4

SW3 switch S4 controls the UART communication mode of 78K0S/KA1+ - Do it! board. Setting SW3/S4 to ON
enables UART communication with handshake. Within this mode the CPU pins P40 and P41 are connected to the
FT232 interface lines and used as RTS and CTS control signals.

Table 3-5. UART Mode Selection SW3/S4

OFF (default) UART communication without handshake

ON UART communication with handshake
(P40 = RTS; P41 = CTS)
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3.2 User Button SW1

SW1 is a push button connecting Vss to external interrupt input INTPO of the CPU. This is equal to port P30 of the
78K0S/KA1+ CPU. The port may be programmed to generate interrupt INTPO. The necessary initialisation for this
purpose is described in the user's manual of the 78K0S/KA1+ device. Pressing this button will apply low signal level
at port P30.

3.3 Start Button SW2
SW2 is a reset button. It activates the power on reset. It is connected to the reset input of the CPU. Pressing this
button will apply low signal level at the RESET pin.

3.4 USB Interface Connector CN7

CN7 connector allows connecting the PG-LPC FLASH programming software to the 78K0S/KA1+ - Do it! board in
order to program application programs into the CPU internal flash. The board power supply of 5V is also provided by
connector CN7.

Additionally connector CN7 connects UARTG6 of the 78K0S/KA1+ device to the host system.
3.5 Connector CN1/Clock Configuration

Connector CN1 is used to define the operating clock of the 78K0S/KA1+ - Do it! board. Shorting the connectors
CN1/3-5 and CN1/4-6 (default setting) provides 8 MHz clock frequency to the 78K0S/KA1+ device. In this mode the

clock frequency is supplied by the CPLD.

Alternative an external crystal oscillator can be equipped to the 78K0S/KA1+ - Do it/ board. To use this operation
mode short connectors CN1/1-3 and CN1/2-4.

Table 3-6. Connector CN1, Clock Configuration

CN1 Jumper Setting Mode

1-2 Open (default)

3-5 Shorted (default) Clock frequency = 8 MHz, supplied by CPLD

4-6 Shorted (default)

1-3 Shorted Clock supply by external oscillator. By using this mode be
2-4 Shorted sure to equip a crystal oscillator and corresponding capacitors
5-6 Open to X1, C12 and C11.
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3.6 Connectors CN2/CN12/External Peripheral Configuration

Connectors CN2 and CN12 allow connecting and disconnecting of the external board hardware to the

78K0S/KA1+ device.

Table 3-7. Connector CN2, External Peripheral Configuration

1-2 Shorted (default) RESET pin connected to CPLD

3-4 Shorted (default) RESET pin connected to button SW2

5-6 Shorted (default) INTPO pin connected to button SW1

7-8 Shorted (default) P40 connected to CPLD (RTS line of FT232)
9-10 Shorted (default) P41 connected to CPLD (CTS line of FT232)

Table 3-8. Connector CN12, External Peripheral Configuration

1-2 Shorted (default) Power supply, Vcc = 5 V connected to 78K0S/KA1+ and
external potentiometer R24

3-4 Shorted (default) AVrer pin connected to Vcc

5-6 Shorted (default) ANIO pin connected to R24 potentiometer arm

7-8 Shorted (default) P44/RxD6 connected to CPLD (RxD line of FT232)

9-10 Shorted (default) P43/TxD6 connected to CPLD (TxD line of FT232)

3.7 External Potentiometer R24

A 10k potentiometer R24 is connected between Vcc and ground. Vcc is supplied to R24 by shorting connector
CN12/1-2. The potentiometer arm can be connected to the ANIO analogue input of the 78K0OS/KA1+ device by
shorting connector CN12/5-6.

3.8 AD Converter Reference Voltage Input
The reference voltage of the potentiometer R24 can be supplied to the AVRrer input by shorting connector
CN12/3-4.

3.9 External LEDs D1 to D4
The LEDs D1 to D4 are connected to the 78K0S/KA1+ device and are free for user application purposes. The
LEDs are connected via a 4.7k pull-up resistor to Vcc and therefore active low.

Table 3-9. Connection of LEDs D1 to D4

P23 D1
P130 D2
P45 D3
P123 D4

For disconnecting a LED from a port for alternative usage cut the connection (default) of the corresponding
soldering bridges SB1 to SB4.

User's Manual U17514EJ2VOUM 13



78K0S/KA1+ — Do it! NEC

3.10 External Connectors CN3,CN4, CN5, and CN6

CN83, CN4, CN5, and CN6 are connectors for external user hardware. All CPU signals are connected to CN3, with
the exception of X1 and X2 signals. The 78K0S/KA1+ - Do it! board provides a wire wrap field - connectors CN4,
CN5 and CNG6 - allowing the integration of additional application hardware.

Table 3-10. External Connectors CN3, CN4, CN5 and CN6

39 (v |40 |Avee 39 |Nc. |40 [Nc. | |39 [Nc. [40 [NcC. | |2 N.C. (1 |GND
37 |v.. [38 [P20 37 |Nc. |38 [Nc. | |37 [Nnc. [38 [Nc. | |4 [Nc. |3 [GND
35 |v. [36 |P21 35 |N.C. |36 |[NC. | |35 [NC. [36 [NC. | |6 N.C. |5 |GND
33 |v. [34 |P22 33 |NC. |34 [Nc. | |33 [NC. [34 [NC. | [8 N.C. |7 |GND
31 |v.. [32 |Ppo3 31 |NC. |32 [Nc. | |81 [Nc. [32 [Nc. | [10 [Nc. |9 [GND
20 [v.. [30 [P130 20 [NC. [30 |N.c. | {29 |Nc. [30 [nc. | |12 [Nc. |11 [GND
27 |v.. |28 |P4s5 27 |Nc. |28 [Nc. | |27 [Nc. [28 [Nc. | [14 [Nc. [13 [GND
25 |v.. |26 |paa 25 |NC. |26 [Nc. | |25 [Nc. [26 [Nc. | [16 [Nc. |15 [GND
23 |v, [24 [Pa3 23 [NC. |24 |Nc. | |23 |Nc. [24 [nc. | |18 |Nc. |17 |[GND
21 v, [22 |Pa2 21 |NcC. |22 [Nc. | |21 [NC. [22 [Nc. | |20 [NC. [19 [GND
19 [v. |20 [Pa1 19 [Nc. [20 [Nnc. | [19 [Nc. |20 [Nc. | {22 [Nc. |21 |GND
17 |v. |18 [pao 17 _|N.c. [18 [Nc. | [17 [nc. |18 |NcC. | [24 [Nc. [23 [GND
15 |[v. |16 [P30 15 [Nc. [16 [NcC. | [15 [NcC. |16 [NC. | [26 [N.c. |25 |GND
13 |v. [14 [P31 13 [nc. [14 [Nnc. | [13 [Nc. |14 [Nc. | {28 [Nc. |27 |GND
11 |v. |12 |meser | [11 [nc. |12 [nc. | [11 [Nc. [12 [nc. | [0 [Nc. [29 [GND
9 [v. [10 |v_ 9 |Nc. |10 [Nc. | |9 [Nnc. [10 [Nc. | |32 [NC. [31 [GND
7 |v. [s |p123 7 |Inc. |8 [nc. | |7 [nc. [8 [Nc. | |34 [Nc. [33 [GND
5 [v. |6 |NC 5 |Nc. |6 [Nc. | |5 [Nc. [6 |Nc. | |38 [NC. |35 [GND
3 [v. |4 |[nC 3 |Nc. |4 [nc. | |8 [nc. [4 [Nc. | |38 [NC. [37 [GND
1 v, |2 |v. 1 [nc. 2 [nc. | (1 Inc. |2 INc. | {40 [Nc. |39 |GND

(N.C. = Not Connected)

f8 KOé/KA1 +
T

EESS-0600-018-03 Made in Germany  Anit Static

1000ARA0N me

CN12 2 1 CN2 9 |CN3
Low Pin Count - Do it !
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4. 78KO0S/KA1+ MEMORY MAP
The memory layout of the uPD78F9222 4 KB FLASH ROM device is shown in the table below.

Table 4-1. 78K0S/KA1+ Memory Map

OxFFFF
SFR area
256 x 8 bits
O0xFF00 Free for application
OXFEFF software
Internal high-speed RAM
256 x 8 bits
8
5 0xFEO0
2 OxXFDFF
5
©
<
Use prohibited
0x1000
OXOFFF
Flash memory Free for application
4096 x 8 bits software
0x0000

The 78K0S/KA1+ - Do it! board does not reserve any resources of the 78K0S/KA1+ device, consequently all
available memory of the device is free for application software.

User's Manual U17514EJ2VOUM
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5.

78K0S/KA1+ Do it HARDWARE AND SOFTWARE

This starter kit consists of a Do it/ board on which the KA1+ is mounted and Windows-based software. Correct and

effective use of the kit requires the proper installation and setting of the hardware and software. The following
software is required for this kit.

RA78K0S: Assembler, integrated development environment
This is the basic language tool package. The assembler install package includes an integrated development
environment (PM+). Be sure to install this software even if developing in C language.

CC78K0S: C compiler
This package is required to perform development in C language.

SM+ for 78K0S/Kx1+: System simulator

The system simulator is software that allows the operation of a microcontroller to be simulated on a PC. Thus
the operation of a microcontroller can be checked on a PC prior to downloading a program to the actual
machine.

DF789234: Device file
The device file is a file that contains the information specific to the microcontroller. It is required when using the
assembler, C compiler, and system simulator.

PG-LPC: FLASH programming GUI
This is dedicated programming software used to write to the FLASH memory of the KA+ included in this starter
kit.

Applilet: Device driver configurator

This software automatically generates the initial settings and control APIs for the peripheral functions (timer,
A/D, etc.) of the 78K0S/KA1+. Since this is not a mandatory tool, its installation procedure and use are not
covered in this manual. A simple description of this software is included in the FLP2_QuickGuide_v120.pdf file
in the supplied CD-ROM. Please refer to this file for details.

Install the above-listed software products from the supplied CD-ROM.
Alternatively, these software products can be downloaded from the NEC Electronics website

(http://www.necel.com/micro/index_e.html).

16

The software installation procedure is described next.
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6. SOFTWARE INSTALLATION
When the supplied CD-ROM is set in the CD-ROM drive of the PC, the Do it! installation program (Doit_install.exe)

starts automatically.

RATEKOS : TEKUOZ Assembler package

CCTEEDS : 7EE/0S Compiler package

Precautions on the Installation

1. Do not install the programs in the ditectory with the name
containing spaces and/or multi-byte characters.

2. Administrator right is required on the installation of programs
it Windowrs 2000 and Windows 2P

3. Programs cannot be installed via network nor to network devices. SR AR NS S R

4. Install the device file after installing other programs.

ShI+ for TRKOS/ A0+ System Sunulator

PG-LPC : Flash Programmer

DF789234 : Device file

Documetits and Sample programs

EED
|SHES)

Open Readme

Figure 6-1. Do it! Installation Program Window

Installation of Assembler and Integrated Development Environment PM+
To install the assembler package, which includes integrated development environment PM+, either press the
| RA78K0S: 78K0S Assembler package | button of the Do it! installation program, or double-click ra78K0s_wxxx_e.exe

6.1

from Explorer. This starts the RA78K0S installer.
* The xxx part corresponds to the version number.

1. Check and select the software products to be Installed.

;E;_[- Tool Installer x|
I~ Toal Install:
Tools: Inztall...
Froduct | Size |
RATEEDS 7BK./05 Assembler Package 'w.40 7.87akE
RAT8K05 1.40 Documents B.500KB
PM plus W5.10 B.282KB E it |
P pluz ¥5.10 Documents 4.438KE
Explain:
_I Drive: C:
Available Space:
LI 464 E38KE
Degstination: Required Space:
CAMECTOOLS32 Browse... | 25,095KE

Figure 6-2. RA78KO0S Installer Window
User's Manual U17514EJ2VOUM
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2. Specify the installation destination and press the | Install... | button. The following message is then

displayed. Click .
@ Install b

Cancel |

Figure 6-3. Assembler Installation Start Window

Tools,

3. Once the License Agreement window is displayed, click after reading the contents of the agreement.

InstallShield Wizard x|
License Agreement ‘ J
Flease read the fallowing license agreement carefully. I\h

Prezz the PAGE DDWH key to see the rest of the agreement.

USER LICENSE AGREEMENT j
IMPORTANT-READ CAREFULLY:

Thiz Uszer Licensze Agreement [ULA" iz a legal agreement bebween you
[either a natural person or an entity] and MEC Electranics Corparation ["MELC")
far the SOFT'WARE PRODUCT. 43 used herein, "SOFT'WARE PRODUCT"
mears the MEC's computer goftware products provided with this ULA, which

includes computer software and may include associated media, printed ;I I:C"Ck

Do you accept all the terms of the preceding License Agreement? If you choose Mo, the
setup will close. To install RATBKOS 78K/0S Azzembler Package w1, 40, you must accept
thiz agreemett.

| mstallShield

< Back res Mo

Figure 6-4. License Agreement Window

4. Once the product ID input window is displayed, enter the 9-digit product ID, and then click .
* For the product ID, refer to the Readme file.

InstallShield Wizard x|
Pleasze enter the product ID of the product. ‘

Enter Product 10,

Froduct 1D is written on the case or in the accompanying documents.

Product 1D | I

Enter 9-digit ID.

Click.

| mstallShield

< Back Cancel |

Figure 6-5. Product ID Input Window
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5. Once the installation completion message is displayed, click .
INSTALL

@ Installation Finis

Figure 6-6. Installation Completion Window

6.2 Installation of C Compiler

To perform development in C language, the C compiler must be installed. Either press the | CC78K0S: 78KOS|
|Compiler package | button in the Do it! installation program, or double-click cc78k0s_wxxx_e.exe from Explorer to
launch the CC78KO0S installation.

* The xxx part corresponds to the version number.

1. Check and select the software products to be installed.

#% Tool Installer x|
I~ Tool Install:
Taaks: Irtall...
Product | Size |
CCyak.0S 78K 05 Compiler w1.50 VEVAKE
CC78K.05 41,50 Documents 3.584KE
E xit |
Explain:
_I Drive: C:
Available Space:
;I 464.635KE
D estination: Required Space:
CANECTOOLS 32 Browse... | 11,259KB

Figure 6-7. CC78KO0S Installer Window

2. Specify the installation destination and then press the | Install... | button. When the following message is

displayed, click .

Cancel |

Figure 6-8. C Compiler Installation Start Window
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6.3
Either press the | SM+ for 78K0S/Kx1+: System Simulator | button of the Do it! installation program, or double-click

3. Once the license agreement window is displayed, read the agreement and then click .
* The remainder of the installation procedure is the same as that for the assembler and integrated
development environment PM+.
4. The product ID input window is then displayed. Enter the product ID and then click .
* The product ID of the C compiler differs from that of the assembler and integrated development
environment.
5. Once the installation complete message is displayed, click .

Installation of System Simulator

sm+for78K0s_kx1+_wxxx_e.exe* from Explorer to launch the 78K0S/Kx1+ installer.

20

* The xxx part corresponds to the version number.

1. Check and select software products to be Installed.

#% Tool Installer x|
™~ Tool Inztall:
Tools: Install...
Product | Size |
Sh+ for FEIKOS_fx1+wi1.02 47 7IEKB
Sh+ for 7BKOS_Kx1+%1.02 Documents 16.384KB
Exit |
E xplain:
_I Dirive: C:
Available Space:
LI 464 638KE
Destination: Required Space:
IE:\NEETDDL532 Browse... | E4.180KE

Figure 6-9. SM+ for 78K0S/Kx1+ Installer Window

2. Specify the installation destination and press the | Install... | button. The following message is then

displayed. Click [OK].

Figure 6-10. System Simulator SM+ Installation Start Window

3. Once the license agreement window is displayed, click after reading the contents of the agreement.
* The remainder of the installation procedure is the same as that for the assembler and integrated
development environment PM+.
4. The product ID input window is then displayed. Enter the product ID and then click .
* The product ID of the SM+ differs from that of the assembler and integrated development environment,
and that of the C compiler.
5. Once the installation complete message is displayed, click .
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6.4 Installation of Device File
Either press the | DF789234: Device file | button of the Do it! installation program or double-click setup.exe located

under the df789234 folder from Explorer to launch the device file installer.

1. The welcome message is displayed. Click .

Wwelcome to the DF789234 for Dol Setup program.
This program will install DF785234 for Da il on your
- computer.

It iz strongly recommended that you exit all Windows programs
befare running thiz Setup program.

Click Cancel to quit Setup and then cloge any programs you
hawve running. Click Mext to continue with the S etup pragram.

WARMIMNG: This program is protected by copyright law and
international treaties.

Unautharized reproduction ar distribution of this pragram,

portian af it, may resulk in severe civil and criminal penaltie
wiolatars will be progecuted to the maximum extent pozzibl
law.

Click.

Figure 6-11. Device File Installation Start Window

2. Once the software license window is displayed, click after reading the contents of the license.

Software License Agreement 5'
Fleaze read the following license agreement. Scroll down to see the rest of the
agreemert.

USER LICEMSE AGREEMENT -
IMPORTAMT-READ CAREFULLY:

Thiz Usger License Agreement ["ULA" is a legal agreement bebween you
[either a natural person or an entity] and MEC Electronics Corporation ['MEC")
for the SOFTWARE PRODUCT. As used herein, "SOFTWARE PRODUCT"
meang the NEC software product provided with this LA, which includes
computer sofbware and may include aszociated media, printed materials,

ahd “'ohling" files or data, By installing, copying, or othemwise using

the SOFTWARE FRODUCT, you agree to be bound by the terms of this LILA,
If pou da not agree to the termz of thiz LA, do not install or uze

the SOFTWARE PRODUCT.

Do you accept all the terms of the preceding License Agreement? To ingtall this pj
must click v'es to accept. |f pou choose Ma, Setup will exit.

< Back

Figure 6-12. Software License Window
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3. Select DF789234 in the component selection window and then press the button.

Select Components |

Select the components you want ko install, clear the components
you do not want ta install.

LCompanents

— Destination Directary
CAMECT oole32

Space Required: 07K
Space Awvailable: 474580 K

Figure 6-13. Component Selection Window

4. The file copy start window is displayed. Verify the contents and then click .

Start Copying Files x|

Setup has enough information ta start copying the program files.
If wou want to review or chathge any settings, click Back. |f you
are zatisfied with the settings, click Next to begin copying files.

Current Settings:

Product to install: -~
DF783234 w210 J

Target Directory
C:AMECTOOLS 32

Figure 6-14. File Copy Start Window
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5. Once the setup completion window is displayed, click to complete the installation.

Setup Complete

Setup complete.

Click Finish to complete Setup.

Figure 6-15. Setup Completion Window

6.5 Installation of PG-LPC FLASH Programming GUI
Either press the | PG-LPC: FLASH Programmer | button of the Do it! installation program, or double-click setup.exe

located under the pg-Ipc folder from Explorer to launch the PG-LPC FLASH programming GUI installer.

1. Once the setup program is launched, click .

Telcome to the InstallShield Wizard for
PG-LPC

The InztallShields Wizard will install PG-LPC
on your computer.
To continue, click Mext.

CIicEI

< Back

Cancel |

Figure 6-16. PG-LPC Setup Start Window
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2. The following window is displayed, showing the license agreement. After reading the contents of the license

agreement, click | Accepted |.

Setup

License Agreement

Please read the following |icenze agreement
careful ly.

Pressz the PAGE DOWN key to see the rest of the azreement.

MEC Electronics (Europe) GubH (hereinafter referred to as MEC EE) i’
Boftware Program License Agreement

Thetﬁrngram(s) delivered with thiz azreement (Prozram) are sold only
on the

condition that the purchazer azrees to the terms and conditions of
this

azreement . PLEASE READ THIS AGREEMENT CAREFULLY. If wou do not
azres, return the packazed prozram immediatelw to

Do wou accept all the terms of the preceding License Agreement? If wou
choose “Not accepted”, the =etup will close. To install PG-LPC, wou m
accept thiz agreement.

|FstalEtield

< Back | fcoept ed I ot acceptedl

Figure 6-17. License Agreement Window

3. Next, the window for specifying the location where the PG-LPC GUI software is to be installed is displayed.
The default installation destination is C:\Program Files\NECToo0ls32\PG-LPC. To use this default, click

. To change the installation destination, click and change the installation destination.

Choose Destination Location

Select folder where Setup will install files.

Setup will install PG-LPC in the following folder.

Toinstall to this folder, click Mest. Toinstall to a different folder, click Browse and select
anather folder.

C:\Program Files\MECTools32\PG-LPC Browse... L/l Click.

InstallShield

" Destination Folder

Cancel |

Figure 6-18. Installation Destination Specification Window
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4. The window for specifying the installation destination for the program menu is displayed. Click .

Select Program Folder

Pleaze select a program folder.

v

Setup will add program iconz bo the Program Folder lizted below, “v'ou may twpe a new folder
name, of zelect one from the existing folders list. Click Mest to continue.

Program Folders:

Ezizting Folders:

.t’-'«clministratie Tools
Startup

Gior]

InstallShield
< Back " Hewt » il Cancel |

Figure 6-19. Program Folder Selection Window

5. The window for confirming the installation destination is displayed. If the set items are correct, click .

Start Copying Files

2

Review zettings before copying files.

Setup haz enough information to start copying the program files. 1F you want to reviess o

change any settings, click Back. If pou are satisfied with the settings, click Mest to begin

copying files.

Current Sethings:

Drestination Path: ;I
C:A%Program Filez'WE CT oole324PGE-LPC

Destination Folder:
MEC Toals32

4] 3

InstallShield

< Back

Figure 6-20. File Copy Start Window
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6. File copying starts. When file copying is completed, click to complete the installation procedure.

Setup is complete.

Pleaze make zure to download flash parameter
files (PRM files) from the MEC WEB site:

http: /. ee. nec. de/update

¢ Back [ Finish || Bancel )

Figure 6-21. Setup Completion Window

During the PG-LPC GUI installation, the parameter file for KA1+ (uPD78F9222) is automatically installed to <PG-
LPC install-path>\PRM folder. The latest version of the parameter file (PRM78F9234) can be downloaded from the
following NEC Electronics microcontroller website.

http://www.necel.com/micro/ods/eng/index.html

*

Download PRM78F9234 by following [ParameterFile PG-FP4 PG-FPLx] and [ParameterFile PG-FP4 PG-
FPLx For 78K0S Series] from Development tools download (ODS) (above URL).
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6.6 Driver Installation

When 78K0S/KA1+ - Do it! board is used, the driver needs to be installed on the host machine. After the PG-LPC
FLASH programming software has been installed successfully a new folder “C:\Program Files\NECTools32\PG-
LPC\DRIVERS” was generated, containing the necessary drivers. Install the driver according to the following

procedure:
Installation on Windows 98SE/Me ........... Page 27
Installation on Windows 2000 ... Page 29
Installation on Windows XP ............c....... Page 35

6.6.1 Installation on Windows 98SE/Me

1. When the 78KOS/KA1+

- Do it! board is connected with the host machine, the board is recognized by Plug

and Play, and the wizard for adding new hardware is started. Click .

Add New Hardware Wizard

Thiz wizard searches for new drivers for:

USE <-> Serial

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

Click.

cBack |ETHest Caniel |
e |

Figure 6-22. Add New Hardware Wizard (Windows 98SE)

2. The window below is displayed. So, check that “Search for a suitable driver ...” is selected, then click

[Next>]

Add New Hardware Wizard

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

What do pou want 'Windows to do?

(% Search for the best driver for your device. |
{Recommended). ;

" Display a list of all the drivers in a specific
location, so pou can select the driver you want.

< Back Cancel |

Figure 6-23. Search Method (Windows 98SE)
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3. Check the “Specify a location” check box only and enter “C:\Program Files\NECTools32\PG-
LPC\DRIVERS” in the address bar, then click | Next > .

Add Hew Hardware Wizard

whindows will zearch far new drivers inits driver databasze
on yaur hard drive, and in any of the following zelected
locationz. Click Mest to start the zearch.

[~ Floppy disk dives

[~ Microsaft ‘Windows Update

<1> Check “Specify

. v Specify a jocation:
a location” only.

|CAProgiam Files\MECT ools324FG-LFChdrivers =

/ Browze. .. |

<2> Enter “C:\Program Files\NECTools32\PG-LPC\drivers”.
< Back Cancel
<3> Click.

Figure 6-24. Search Location Specification (Windows 98SE)

Remark If the installation destination folder is changed at the time of PG-LPC software installation, enter
“new-folder\PG-LPC\DRIVERS”.

4. The window below is displayed. Click .

Add New Hardware Wizard

Windowes driver file search for the device:

UISE High Speed Senal Corverter

Windows 1z now ready to install the best driver for this
device, Click Back to select a different driver, or click Mest
to continue.

Location of driver:

C:APROGRA™INWWECTOO~14PG-LPCA\DRIVE

Click.

< Back

Cancel |

Figure 6-25. Checking Driver to Be Installed (Windows 98SE)
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5. When the window below is displayed, the installation of the USB driver is completed. Click | Finish]. The
installation of the USB Serial Port driver is then automatically performed.

Add New Hardware Wizard

% ISB High Speed Senal Converter

Wwindows hags finished installing the zoftware that pour new
hardware device requires.

Click.

Cancel |

Figure 6-26. Installation Completion (Windows 98SE)

6.6.2 Installation on Windows 2000

1. When the 78K0S/KA1+ - Do it! board is connected with the host machine, the board is recognized by Plug

and Play, and the wizard for finding new hardware is started. Click .

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps wou install a device driver for a
hardware device.

Click.

To continue, click Next.

< Hack I et » Il Caricel |

Figure 6-27. Found New Hardware Wizard 1 (Windows 2000)
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2. The window below is displayed. So, check that “Search for a suitable driver ...” is selected, then click

Next > |.

Install Hardware Device Drivers N
A device driver iz a zoftware program that enables a hardware device to work, with
an operating systen,

Thiz wizard will complete the installation for this device:

USE <-» Serial

Check that “Search for a

suitable driver ..” is selected. [ device diver is a software pragram that makes a hardware device work. Windows
eeds driver files for pour new device. To locate driver files and complete the
installation click Nest.

‘what do you want the wizard to do?

* Search for a zuitable driver for my device [recommended] _
. : . o Click.
" Display alist of the known divers for this device so that | can choose a sp

driver
< Back II Mext » II Cancel |

Figure 6-28. Search Method 1 (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 faor driver files for the follawing hardware device:

@ L5E <> Serial

The wizard searches for suitable drivers in its driver databaze on vour computer and in
any of the following optional seanch locations that you specify.

Check that “Specify a To start the search, click Mext. If you are zearching on a floppy dizk or CO-ROM diive,
T . inzert the floppy disk or CD before clicking Mest.
location” only is checked.

Optional search locations:
I Floppy disk dives
[~ CD-ROM drives Click.
Specify a location
[T Microzoft Windows Update

< Back | Cancel |

Figure 6-29. Driver File Location 1 (Windows 2000)
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4. Enter “C:\Program Files\NECTools32\PG-LPC\DRIVERS” in the address bar, then click .

Found New Hardware Wizard |

Ingert the manufacturer's ingtallation digk into the drive O
g zelected, and then click OF.

C I
Enter “C:\Program Files\NECTools32\PG-LPC\drivers”. anee

Click.

Copy manufacturer's files from:

C:%Program Files\MECT oole32%PG-LPChdrivers j | Browse. .. I

Figure 6-30. Address Specification 1 (Windows 2000)

Remark If the installation destination folder is changed at the time of PG-LPC GUI software installation,
enter “new-folde\PG-LPC\DRIVERS”.

5. Click [Next >].

Driver Files S5earch Results e
The wizard haz finizhed searching for driver files for pour hardware device.

The wizard found a driver for the following device:

@ LISE <> Serial

Windows found a driver for this device. To install the driver Windows found, click Next.

g chpragram flesvnectools 32 \pa-pc driversfrdibus. inf

Cancel |

Figure 6-31. Driver File Search 1 (Windows 2000)
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6. Click to complete the installation of the USB driver.

Found New Hardware Wizard

Completing the Found New
% Hardware Wizard
N

_\> USB High Speed Serial Converter

Windows has finizhed inztalling the software for this device.

Click.
To close this wizard, click Finish.
< Hach Finizh Eancel |

Figure 6-32. USB Driver Installation Completion 1 (Windows 2000)

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

Found New Hardware Wizard

Welcome to the Found New
:{,\ Hardware Wizard

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

Click.
To continue, click Nest,
< Hask Meut » I| Cancel |

Figure 6-33. Found New Hardware Wizard 2 (Windows 2000)
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8. The window below is displayed. So, check that “Search for a suitable driver ...

[Next >].
Found Mew Hardware Wizard

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

Thig wizard will complete the installation for this device:

@ LISE Serial Part

Check that “Search for a A device driver iz a zoftware program that makes a hardware device work. "Windows
suitable driver ..” is selected needs driver files for pour new device. To locate driver files and complete the
" inztallation click Mesxt,

YWhat do pou want the wizard to do?

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

' Digplap a list of the known drivers for this device so that | can choose a s:| Click.

driver

¢ Back | Cancel |

Figure 6-34. Search Method 2 (Windows 2000)

9. Check the “Specify a location” check box only, then click [ Next > |.

Found New Hardware Wizard

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

Search for drver filez for the following hardware device:

@ 1ISE Serial Part

The wizard zearches for suitable drivers in its driver databaze on vour computer and in
any of the following optional search locations that pou specify,

“ i To start the zearch, click Mext. If vou are gearching on a floppy disk or CO-ROM drive,
Check that Spemfy a inzert the foppy disk or CD before clicking Mest.

location” only is checked.

Optional search locations:
™ Floppy disk drives
[ CD-ROM drives Click.
v Specify a location
™ Microsoft Windows Update

< Back Mest = Cancel |

Figure 6-35. Driver File Location 2 (Windows 2000)
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10. Enter “C:\Program Files\NECTools32\PG-LPC\DRIVERS” in the address bar, then click .

Found New Hardware Wizard |

Inzert the manufacturer's installation dizk into the drive 0. 4

g zelected, and then click OF.

Cancel

il

Enter “C:\Program Files\NECTools32\PG-LPC\drivers”.

Copy manufacturer's files from:

C:\Program Files\MECT ools324PG -LPChdrivers j Browse. ..

U

Figure 6-36. Address Specification 2 (Windows 2000)

Remark If the installation destination folder is changed at the time of PG-LPC GUI software installation,
enter “new-folde\PG-LPC\DRIVERS”.

11. Click | Next > .

Diiver Files Search Results
The wizard haz finizthed zearching for driver filez for your hardware device.

The wizard found a driver for the following device:

@ LISE Serial Port

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

E o hprogram fileginectoolz324%pg-lpchdhiversfidiport.inf

Click.

< Back |! Mext » ! Cancel

Figure 6-37. Driver File Search 2 (Windows 2000)
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12. Click to complete the installation of the USB driver.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\} USE Serial Port

windows hagz finished ingtalling the software for thiz device.

5

Click.

To close this wizard, click Finish.

< Back Finish Carcel |

Figure 6-38. USB Driver Installation Completion 2 (Windows 2000)

6.6.3 Installation on Windows XP

1. When the 78K0S/KA1+ - Do it! board is connected with the host machine, the board recognized by Plug and

Play, and the wizard for finding new hardware is started. Check that “Install from a list or specific ...” is
selected, then click [ Next > |.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
This wizard helps you install software for:

|JSB <-» Sernial

'\) If your hardware came with an installation CD
<=2 or floppy disk, insert it now.

‘What do pou want the wizard to do?

Check that “Install from a list ) Install the software automatically [Fecommended)

. . (%) Install from a list or specific location [Advanced)
or specific ...” is selected.

Click Mext bo continue.

Mewt >

Figure 6-39. Found New Hardware Wizard 1 (Windows XP)

Cancel
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2. Check that “Search for the best driver in these locations.” is selected. Check the “Include this location in the
search:” check box and enter “C:\Program Files\NECTools32\PG-LPC\DRIVERS” in the address bar, then

click [Next > |
Found New Hardware Wizard

Please choose your search and installation options.

<1> Check that “Search
for the best driver in |—————®{* Seaich far the best driver in these locations.

these locations” is Usze the check boxes belov to limit or expand the default gearch, which includes local
paths and removable media. The best driver found will be installed.

selected.
[ Search removable media [floppy, CO-ROM..]
/7 Include this location in the search:
<2> Check “Include this IC:\F‘rogram Files\MECT ols 325PG-LPChdrivers ll Browse I

location in the

search:” only. A : :
Choose thiz opkef to select the device driver from a list. Windows does not quarantee that
the driver chooze will be the best match for your hardware.
<4> Click.
r'd
< Back |I Mext » I Cancel
<3> Enter “C:\Program Files\NECTools32\PG-LPC\drivers”.

Figure 6-40. Search Location Specification 3 (Windows XP)

3. As shown below, “has not passed Windows Logo testing to verify its compatibility with Windows XP.” is

displayed. Click [Continue Anyway |

Hardware Installation

L ] \ The zaftware you are installing for thiz hardware:
L
USE High Speed Serial Converter

has not paszed “Windows Logo testing ta verify its compatibility
with “windowes =P [Tel me why this testing iz important. ]

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

\ | Caontinue Anpway | [ STOF Installation ]

Figure 6-41. Windows XP Logo Testing 3 (Windows XP)

Clicﬂ\
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4. When the window below is displayed, the installation of the USB driver is completed. Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% USE High Speed Serial Corveerter

Click.

Click, Finish to cloge the wizand,

Figure 6-42. USB Driver Installation Completion 1 (Windows XP)

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

Found New Hardware Wizard
Welcome to the Found New
Hardware Wizard

Thiz wizard helps pou install zoftware for:

USE Senial Port

'\) If your hardware came with an installation CD
<42 or floppy disk. insert it now.

YWwhat do you want the wizard to do?

) Install the saftware automatically (Fecommended)
(%) Inztall fram a list or specific lacation [Advanced] | Click.

Check that “Install from a list
or specific ...” is selected.

Click Mext to continue,

Cancel

Figure 6-43. Found New Hardware Wizard 2 (Windows XP)
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6. Check that “Search for the best driver in these locations.” is selected. Check the “Include this location in the
search:” check box and enter “C:\Program Files\NECTools32\PG-LPC\DRIVERS”, then click [ Next > |.

Found New Hardware Wizard |

Please choose your search and installation options. <1> Check that “Search for the
best driver in these

/ locations.” is selected.
* “Search for the best driver in these locations.

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

[ Search removable media [floppy, CD-ROM...]

¥ Include this location in the search:

25 Check “Include /* IE:'\F‘rogram Files\WECT ools 324PG-LPChdrivers L! Browse |
<>

this location in " Don't zearch. | will chpdze the driver to install
the search:” only. Choose this optiopAo select the device driver from a list. Windows does nat guarantee that
the driver you phooze will be the best match for your hardware,

<4> Click.

<3> Enter “C:\Program Files\NECTools32\PG-LPC\drivers”.

A
< Back Mewt > Il Cancel

Figure 6-44. Search Location Specification 2 (Windows XP)

7. As shown below, “has not passed Windows Logo testing to verify its compatibility with Windows XP.” is

displayed. Click [Continue Anyway |

Hardware Installation

1] '_u The zoftware you are inzstalling for this hardware:
*
USE Serial Port

has not paszed "Windows Logo testing to verify its cormpatibility
with Windows =P. [Tell me why thiz testing is important. )

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

Click. }\
\ | Continue Anyway J [ STOF Inztallation ]

Figure 6-45. Windows XP Logo Testing 2 (Windows XP)
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8. When the window below is displayed, the installation of the USB driver is completed. Click .

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the zoftware for:

(3 LSE Serial Port

Click Finizh to cloze the wizard,

Figure 6-46. USB Serial Port2 Driver Installation Completion (Windows XP)
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6.7

Confirmation of USB Driver Installation

After installing the two types of USB drivers, check that the drivers have been installed correctly, according to the
procedure below. When using the 78K0S/KA1+ - Do it! board, the information to be checked here is needed.

By clicking the “Device Manager” tab, check that the drivers are installed correctly.

S Computer Management

EBX]

Q File  &ction  Miew  \Window  Help == x|
0 BHE & 2

Computer Management (Local) _e Campuker {\
E i, Systern Tools “g Disk drives

+ Eﬁ] Event Viewer
+ Shared Folders
¥ 5 Local Users and Groups
+ -84 Performance Logs and Alerts
E;, Device Manager
= S Storage
Y Remavable Skorage
Disk Defragmenter
Disk. Management
+ @ Services and Applications

e O O ) O O O O e B = o =

=
i
5
H

Eﬁ Display adapters

s DVDYCD-ROM drives

=) Floppy disk controllers

]} Floppy disk drives

=) IDE ATAJATAPT controllers

%z Kevboards

Ty Mice and other pointing devices

% Monikors

B8 Metwork adapters

5 Ports (COM & LPT)
;,f Communications Pork (COM1)
;," Communications Pork (COM2)

¥ Printer Part (LPT1)

ﬁ USE Serial Part (COM3) |4

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

ﬂ Processaors
€& 551 and RAID controllers

Sound, video and game controllers

Check that “USB High Speed
Serial Converter” is present.

'y System devices
Universal Serial Bus controllers
&8 AMD 756 PCI bo LISE Opaei Host Controller

|J5E High Speed Serial Converter
5B Roaokb Rub

=

For Windows 98SE/Me

Figure 6-47. Device Manager

Caution Do not select | Update | and | Erase | when communicating with the 78K0S/KA1+ - Do it! board.
For Windows 2000/XP
Caution Do not perform “Hardware Modification Scan” when communicating with the 78K0S/KA1+ - Do it!
board.
Remark In the GUI port list box, the same communication port as COM? of USB Serial Port (COM?) needs to be

selected.

If the drivers above are not displayed, or the mark

TROUBLESHOOTING.
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6.8  Driver Uninstallation
The driver uninstallation program is installed on the host machine when the PG-LPC software is installed.

Use the procedure below for driver uninstallation.
1. When using Windows 2000 or Windows XP, log on as computer administrator.

2. Double-click in the order from “My Computer” to “(C:)” to “Program Files” to “NECTools32” to “PG-LPC” to
“DRIVERS”. “Ftdiunin.exe” is displayed. Double-click “Ftdiunin.exe”.

-ioix]

Filz  Edit ‘Wiew Faworites Tools  Help | .','
Back = &) - 'ﬁ‘ ‘ p | Search Faolders ‘ = R x K) ‘ -
Address |.,_=‘| Ct\Program Files\NECTools32\PG-LPCdrivers j Go
Mame = I Size | Type I [ake Modified I
901 Release Info 6KE ‘Wordpad Document 06,02,2004 03:30
2134 Release Infa SkB Wordpad Docurient 06.02,2004 03:30
@AN232-03 2ZE KB Adobe Acrobat Doc...  06,02,2004 0830
@AN232-05 1.987 KB  Adobe Acrobat Doc,..  06.02,2004 03:30
ECOMPORT 6FKE Adobe Acrobat Doc...  06.02,2004 05:30
|}] FTCOMMS, Vsl 24 KB virtual device driver 06,02, 2004 05:30
Frdibus 19KE  System file 06,02, 2004 03:30
gFTDIBUS 9KE Security Catalog 06,02, 2004 03:30
}FTDIBUS 4 KB Setup Information 06,02, 2004 03:30
QFTDIF‘ORT 8FKE Security Catalog 06.02,2004 05:30
}FTDIPORT S5KE Setup Information 06.02,2004 03:30

1 KB Configuration Settings  06.02.2004 05:30
405 KB Application

06,02, 2004 03:30

X 1 KB Configuration Settings  06.02,2004 05:30
FTSEMUM Z5 KB System file 06.0z,2004 05:30
ié] FTSEMUM, WAD KB Virtual device driver 06.02,2004 08:30
ftserzk S5 KB System file 06,02, 2004 03:30
FTSERIAL Double-click. B3 KB System file . 06.02,2004 05:30
~BFTSERMOU ZKB  Setup Information 06,02, 2004 05:30
.}] FTSERMOU. W=D L0 KE  Wirtual device driver 06,0z,2004 03:30
,_’éJ Frseruiz, dil 48 KB Application Extension  06.02,2004 05:30
,}] FTSERUILDLL Z3KB Application Extension  06.02,2004 0830
I'.Efl README 2KB Text Document 06,02, 2004 05:30

Figure 6-48. Driver Uninstallation

3. Click|Continue].

FIDI Uninstaller, ¥ersion 2.1

If your USB device is connected. please unplug it now.__

Press Continue to uninstall the ancel to quit.

Continue Cancel

Figure 6-49. Driver Uninstaller
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4. Click to complete driver uninstallation.

FTDI Uninstaller Yersion 2.1

Uninstalling ¥ID_0403%PID_6001

Deleting registiy entries. .. C“Ck-

Deleting files._.

Uninstall complete. press Finizh to exit.

i

Figure 6-50. Completion of Driver Uninstallation

Caution

If the PG-LPC software is uninstalled earlier, “Ftdiunin.exe” is also deleted. In such a case,
delete “USB Serial Port (COM?)” and “USB High Speed Serial Converter” from Device
Manager manually.
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7. INTEGRATED DEVELOPMENT ENVIRONMENT PM+ AND SYSTEM
SIMULATOR SM+
This chapter describes the basic operation of integrated development environment PM+ and system simulator
SM+ for 78K0S_Kx1+ (hereafter, SM+), using the execution of a sample program. The environment assumed in this
chapter is described below.

Used sample name: Light_Demo
Used workspace: Light_Demo.prw
Sample program folder: C:\SamplePrograms\Light_Demo

* For the sample program details, refer to chapter 11. It is assumed that the sample program will be copied from
the CD-ROM and expanded in the above-listed folder. If it is copied and expanded to a different folder, read
the path accordingly.

7.1  Start and Compilation of PM+

1. Start PM+. In the case of the regular installation method, PM+ can be started by clicking -
-[NECTools32] - | PMplus |

@ FEKOS Tool Documents L4
& CCTEKOS Help

@ comcti32,dll 4,72 installer

Iﬁ DeviceFile Installer

@ hhctrl ocx 1,40 installer

&F| PG-LPC Readme

™ P&-LPC unlnst

Tt PGLPC

EQ FI1 plus Help

‘Windaws Update

Sef Program Access and Defaults -
&F RATEKOS Help

» (& SMH+ For 7BKOS_Kxl+ Help

» @ Accessories

@ Starkup

Documents P & Intemnet Explorer Tel License

Programs

. @ Outlock Express |5§E) Tclg.4 Help
Settings » & :
~Zn ‘Wisha4
Search 4
Help
Run...
Shut Cowr, ..,

I;@start |J o & |J

Figure 7-1. PM+ Startup
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2. Once PM+ is started, a window such as the one shown in Figure 2 is displayed. Click -
Open Workspace | from the pull-down menu and open the workspace selection dialog box.

5.PM plus - No Workspace [OutPut]

_[ofx|
File Edit Find Laver Wiew Project Buld Tool MWindow Help
% -DoWH &R 5 =m R H« s+ -=E2]
I =l o) & Ak s XM
= ProjectWindow o [ ]
Fies | emo | - IECF] ﬂ‘
B Noworkspacs
K] 7
Far Help, press F1 1 1T gz

Figure 7-2. PM+ Startup

3. Specify C:\SamplePrograms\Light_Demo\Light_Demo.prw and then click .

Open Workspace 2x]

Laak jr: Ia Light_Dema j & ek E3-
Lioht d m;

Click.

File name: |Lighl_demo Open

il

Files of bwpe: IWorkspace File[". prw) j Cancel

d

Help

4

Figure 7-3. Workspace Selection Dialog Box

4. Alist of the related files and functions is displayed in the Project Window. When a file or function is clicked,

a description of that file or function is displayed in the source window. To edit a program, write directly in
the source window.
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5. To perform program compilation and assembly, click _%_ (build icon) |.

::.'_:' PM plus - Light_demo.prw [C:ySamplePrograms’Light_Demo'light_samplesession.c] ;|g|5|
File Edit Find Layer Wiew Project Build Tool Window Help
|la-DER SR/ =@ ]| + - [BR[ 2 |
J ILPE?sampIe-LPC,sampla ﬂlDebug Build |J ‘
Z ProjectWind 101 x| | il =10l x|
Files |Memo| - IJI oid meinivoid) ¢ ﬁ‘
-+
E|-. LPC_sample - 1 Project{s] - unsigned char i=0;4
& LPC_sample -
123 Source Files - DI(): /% global interrupt disable #/§
- [#] light_samplesession.c -
init_CPU _ init_CPU(): £*% CPU initialization */+4
init_LED - init LED (] ; /% LED port initiaslization +/4
init_TH30 - init THMS0 () /% initialization of timer&0 */4
restart_TrB0 — -
Wé\tSU _ INTMO=0x00; f* Zec falling edge detection for INT
(ET - FPHEO=0; /% enable external interrupt INTFPO */J
wect_IMTTHB0 _—
wect_INTFO - EI(j: /% global interrupt enable /4
drive_LED —
LShowt - while 1)+
LShow2 — I
LShaw3 - if (IntPOF lag) /% Keyl pressed? #/4
LShowd _ I
LShaws - IntPOF lag=0: £% Reset status flag Eeyl +/4
LShawe — if(i<7) ¥
LShow? _ it
LShowd _ elaet
{27 Include Files _ i=0: ¢
[#-[_] Project Related Files _ T
[0 Dtheer Files - p3how[i] () f*% oall selected show */+ hd
[l 4
Faor Help, press F1 CRLF Ll =1 Wilel 2
ProjectWindow Source window

Figure 7-4. PM+ Configuration and Compilation

6. Once compilation and assembly are completed, “Build completed normally.” is displayed. Click the
button. If an error occurred, “A build error was found.” is displayed. In this case, correct the error by
referring to the message in the Output window.

plus - Light_demo.prw [OutPut] =1ox|
File Edit Find Layer View Project Build Tool ‘Window Help
|a-DE|&R| 58| e+ - TR 2
J ILPC_sampIE-LPC_sampIE leebug EBuild j| & .'E'. }?’_ 'ft' )‘. | IH - |J ‘
= ProjectWind: I [m] S ) P 2 \ =101
Files Memo' - woid main(void) ¥ =
| _ I B
£ LPC_sample - 1 Project(s) - unsigned char i=0;4
= ﬂ LPC_sample -
=423 Source Files _ DI} /% global interrupt disable #/§
=1-[#] light_samplesession.c —
B init_CPU - imit CRITQN - A% CPU initialization */+¥
B init_LED _ PM plus =l| LED port initialization 7/
B init_THE0 _ initializacion of cimerso /4
L el -+ @ 13500: Build completed normally.
a Wé\t5U - set falling edge detection for INT.
& main — enable external incerrupt INTFO “/J
@ vect_INTTME0 -
@ vect INTPD - global interrupt enable */§
& drive_LED I
B [Show! — while (1) .
LShow2 B P Click.
B | Showd _ if {IntPOF lag) /* Eeyl pressed? */+
B Showd
& L5hows =101
B [ Showk j
:tg:”’; - Target chip : uPD7SFO2ZZH =
" 2now - Device file : Wz.0Oy
-1 Include Files .
[]"D P'D‘Ed_HEIEIEdF'IES - Object Conwversion Complete, 0 erroris) and 0 warningi(s) fo
|23 Other Files =
1] o
For Help, press F1 ] Lt et fzr 2

Figure 7-5. Compilation and Assembly Results
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7.2  SM+ Startup and Simulation Execution

1. To start SM+, click Simulator Start Icon | of PM+.

7. PM plus - Light_demo.prw [C:\SamplePrograms)\Light_Demo)\light_samplesession.c] E ]
Fle Edt Find Layer Wisw FProjsct Buld Tool Window Help

|e. 0= Hlé&\%hﬂl%l—_ﬂ‘ 2o =

J |LPC_sample - LPC_sample |[Debug Buid
= ProjectWindow _[af x| =1
Files |Mem| - Foid wain(void)
-
=% LPC_sample : 1 Projectis] R unsigned char i=0; 4
5@ LPC_sample L
123 Source Files - DI(); /7 globell interrupt disshle */4
- [E] light_samplesession.c _—
& init CPU - init_CPU(): /% CPU initialization =7+
""" @ init LED - init LED(]; /% LED phre initialization /4
""" LT - init_THS0(): /% initimlization of cimerdd /4
B restart_ThED " -
----- & Waitsl R = ; f :
S s geobs. D Click the simulator start button.
= PHEO=0:
& vect INTTMBD o
""" eIy - EI(): /% global inverrupt enable +/+
diive_ LED "
----- & LShowt R while (1)
& Lshow2 B o+
& [Showd - if (IntPOF lag) /7 Eeyl pressed? s/
----- & LShowd _ +
& Lshowd - IntPOF lag=0; /* Reset status flag Keyl =/
----- & LShons R Te (1< 4
& LShow? B Sy
& LShont R clock
----- (23 Includs Files R i=0:4

Figure 7-6. SM+ Start

2. Once SM+ has started, a window such as the one shown in Figure 7 is displayed. Operations such as
executing and stopping the program are performed by clicking the various execution buttons
Il | ll-l - | L | & | [ |»¥ | = | displayed in the top left part of the screen.

5 5M-+ for 78K0S : Light_demo.prj g =1ofx|

Browse Jump  Simulator Window Help

(1w | o [ [ | o] & [ EE S (G| B[R\ S| Q||| B E[<8|H| | ¥ W]

A ﬁ--HHmM\DGo@o\A\Q JA==

I Source [1] _samplesession.c) =100 x|
Execution buttons <l =
L o
I 8| HModule:
9| Function: main program
1|boid mainCvoid)
e |[> 2
be 3 unsigned char i=@;
I 4|
5| DICO; /% global interrupt disab
b 6
= 7| init_CPUCY>; #% CPUl initialization =/
8 init_LEDCY>; /= LED port initialization
[+ 9| init_THBBCD; /= initialization of time:
0|
1 INTMB=0x00; % set falling edge detect
2| PHKG=0; /% enable external intEl“l“l_‘
[ 3| p ht_demon.pnl I
4 EIO; % global interrupt el
[* &l
b 6 while(1>
= 7|
8 if CIntPAFlag) /= Keyl pressed? -
[= 9| %:
0| IntPBFlag=8; /% Reset status flag Keyl
be 1 if GiK?D
: i ] [ |
be 3 else
4 -
5| >
6 pShouliley; s call selected shou x/
7| >
8
"N
he 1 SR: vect_INTTMEE
| 2| Function: Interrupt service routine of Tiner8@
4}‘>interrupt void vect_INTTM8@{void> é‘
5 2
6 Timer8@Flac=Bx1: /% Set status flaa for TimerS8 »¥ b
K1 3] | Y I | 2 4
light_samplesession.c#162 |main |BREAK [ oo [z

Source window 1/O panel

Figure 7-7. SM+ Configuration

3. To execute the program, press the - | button. Once execution starts, the cursor in the source window can

be used and the location of the source file that is executed can be checked. The I/O panel shows a
simulation of the operation of the pins and peripherals according to the program that is currently being
executed.

4. To pause the program execution, press the "l button, and to perform step execution, press the ﬂ
button.

* For the detailed use of PM+ and SM+, refer to the online document for each of these products.
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8. PG-LPC FLASH PROGRAMMING SOFTWARE
8.1  Starting up GUI Software

o GUI software startup
Select PG-LPC.EXE from the start menu to start the PG-LPC GUI software.

When the GUI software is started normally, the following screen appears.

Programmer
Menu bar parameter window
N (=l
—>
;I Device
Toolbar Name
Firmn Yferzion ;
ExtCode :
Wendar :
. . Farameter file-|
Action log window Marme :
Farmat ;
Wersion ;
Proceszor Ver. : \<_
Load file
I arne:
Date:
Chkzum;
Area;
Connection to device
Part:
Speed:
YWidd:
Status bar Freq.:
= kd Liltiply
il k |
p— — i
Ready

Figure 8-1. PG-LCP GUI Software Main Window
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This window consists of the following items:

Table 8-1. Window Names and Functions

(displayed under the menu bar)

Name Display Information

Menu bar

(displljayed at the top) Displays menu items executable by the PG-LPC.
Toolbar Displays frequently used commands as

icons.

Action log window
(displayed under the toolbar)

Displays an PG-LPC action log.

Programmer parameter window

(displayed to the right of the action log window)

Displays programming parameter settings.

Status bar

Displays status.

8.2 Toolbar

The toolbar contains buttons for starting the important procedures of the PG-LPC.

Table 8-2. Toolbar Buttons

[Device] — [Setup] button

[File] — [Load] button

[Device] — [Blank Check] button

[Device] — [Erase] button

[Device] — [Program] button

[Device] — [Autoprocedure(EPV)] button
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8.3 Menu Bar

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

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

=1PG-LPC

File Device Wiew Help

Figure 8-2. [File] Menu

(1) [Load] command
The [Load] command allows you to select a program file.

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

open 21 x|
Laok in: | 3 PG_LPC ~| & & 5 BB~

| 1bin

:IDrivers

:IF'rm

File name:

Open I
Files of type: IHEX Filzs[* HEX) j Cancel |
&

Figure 8-3. HEX File Selection Window

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

[ button]

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

[ button]

Closes the window without selecting a program.
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(2) [Quit] command
The [Quit] menu is the command for terminating the PG-LPC GUI software. Clicking on the right side of
the task bar also terminates the PG-LPC GUI software.
User settings are saved in the PG-LPC.INI"™ file, so that the GUI software starts up next time with the same
settings.

Note PG-LPC.INI is created in the Windows folder when Windows 98SE, Windows Me, or Windows XP is
used.
When Windows 2000 is used, PG-LPC.INI is created in the WinNT folder.

8.3.2 [Device] menu

Clicking the [Device] menu displays the pull-down menu as shown below.

This menu mainly contains commands for programming operations such as blank check, deletion and
programming of the target device.

ElrG-Lpc
File | Device Wiew Help

Blank Check. !

Erase [ s ‘ %
Prograrm
Werify

J

Securiby
CheckSum

AutoprocedurelEPY)

Signature read

Setup...

Figure 8-4. [Device] Menu

(1) [Blank Check] command
The [Blank Check] command allows you to make a blank check on the 78K0S/KA1+ target device
ﬂj connected to the PG-LPC. If the flash memory of the device is erased, a blank check is
terminated normally. If the flash memory is not completely erased, the indication “not blank” is
provided. Before starting programming, erase the flash memory of the target device.

(2) [Erase] command

P The [Erase] command erases the flash memory of the 78K0S/KA1+ device connected to the PG-
LPC. While the flash memory is being erased, the progress status is displayed in the action log
window to indicate programmer operation.
The execution on the [Blank Check] command before the [Erase] command is executed follows the setting of
‘Command options’ of the Advance tab displayed by selecting [Device] — [Setup].
Upon completion of [Erase] command execution, the GUI software displays the result of executing the
command on the target device.
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©)]

)

®)

(6)

@

@®)

[Program] command

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

The execution of Verify operation for detecting an error in user program communication from the
PG-LPC to the target device after the execution of the [Program] command follows the setting of the
‘Command options’ on the Advance tab displayed by selecting [Device] — [Setup].
During programming, the progress status is displayed in the action log window to indicate programmer
operation. This progress status display window displays the progress status on target device programming by
percentage.
Upon completion of [Program] command execution, the GUI software displays the result of executing the
command on the target device.

[Verify] command
This command is not supported.

[Security] command
This command is not supported.

[Checksum] command
The [Checksum] command reads the checksum value of the 78K0S/KA1+ device connected with the PG-
LPC. This value differs from the value displayed in the parameter window of the main window.

[Autoprocedure(EPV)] command
The [Autoprocedure(EPV)] command executes the [Erase] command and [Program] command in
%g succession. Upon completion of [Autoprocedure(EPV)] command execution, the GUI software
displays the result of executing the command on the target device.

[Signature read] command
This command is not supported.

User's Manual U17514EJ2VOUM 51



78K0S/KA1+ — Do it! NEC

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

(a) Standard setup
This menu is used to set the environment for rewriting the flash memory of the target device.
The mode of communication with the target, the operating clock, and so forth differ depending on the
device used. The window shown below is opened.

X

Standard | Advance I

Parameter file | PRM File Fead |

—Hozt connection———————— [~ Supply ozcillator
Part - Frequency | MHz
Speed | vl kduiltiply rate I

— Operation Mode

g Ehlp Startl TI
"~ Block Endl VI

" Aea [~ Show Addres

DE. I Cancel

Figure 8-5. Device Setup Window - Standard

This window shows all basic options that can be set in accordance with the user environment and target
device.

[ button]

Clicking the button saves the settings on the Standard and Advance menus and closes the window.

[ button]

Clicking the button closes the window without saving the settings on the Standard and Advance
menus.
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<1> Parameter file
This file holds parameters and timing data required to rewrite the flash memory of the target device.

Do not modify the data in the parameter file because the data is related to the guarantee of rewrite

data.
The parameter file is protected by the checksum function. If the checksum result indicates an error,

PG-LPC does not accept the parameter file.

Parameter file PRk File Read |

Figure 8-6. Setup Window - Parameter File Selection

open 2| x|

Lok i: |r_d Prrr j = |=_°F Eo-

=] 78F9222,prm

File name: I*.prm Open I
Files of type:  |PRM Files[" PRM) = Cancel |
Ve

Figure 8-7. Parameter File Selection Window

[ | PRM File Read | button]

A window for specifying a parameter file is displayed. Specify a desired file then click .
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<2>

<3>

Communication interface to device
“Communication interface to device” is used to select a channel for communication between the
78K0S/KA1+- Do it! board and host machine.

Huoszt connection

Port I = I
Speed I = I

Figure 8-8. Setup Window - Communication Interface to Device

[Port list box]
Select a channel for communication between the 78K0S/KA1+- Do it! board and host machine.

Remark Selectable ports can be checked using Device Manager. For details, refer to 6.7
Confirmation of USB Driver Installation.

[Speed list box]
Select a communication rate for the selected communication channel.

Supply oscillator
“Supply oscillator” is used to select a clock that determines programming, data transfer, and a
transfer rate.

Supply ozcillator

Frequency I bHz
kA ultiply rate I

Figure 8-9. Setup Window - Supply Oscillator Selection

[Frequency box]

Sets the clock frequency of the target system.

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

[Multiply rate]

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

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

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

If the target device does not have an on-chip PLL circuit, select “1.00”.

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

Operation Mode

The setting of “Operation Mode” may divide the flash memory of some target devices into blocks or
areas.

This menu is used to select an operation mode of the flash memory. Some devices do not have
the block and area division modes, and some devices have only one of the modes. In these cases,
a nonexisting mode is unchoosable.

Operation Mode

r" Ehlp Startl TI
" Block Er‘u:ll ""I

= Area [~ Show Addres

Figure 8-10. Setup Window - Operation Mode

[When Chip is selected]
The entire flash memory area of the target device is subject to rewrite processing.

[When Block is selected]

Specify the Block number range subject to rewrite processing by using Start/End.

The Start/End list boxes display the Block numbers where the flash memory of the target device is
configured.

[When Area is selected]

Specify the Area number range subject to rewrite processing by using Start/End.

The Start/End list boxes display the Area numbers where the flash memory of the target device is
configured.

[Show Address check box]

Specify whether numbers or addresses are displayed in the Start/End list boxes.
If this check box is checked, addresses are displayed.

If this check box is not checked, numbers are displayed.
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(b) Advance setup
The Advance setup menu is used to specify the command options and security flag settings.
When “Advance” is clicked, the following window is displayed:

ﬁ Derice Setup ﬂ

Standard Advance |

— Command aptions
[~ Blank check before Erase

[~ Bead|verfy atter Pragram
[~ Secunty flag after Program

[~ Checksum after Program

— Security flag zettings

[~ | Dizable Chip Erase
[~ Dizable Block Erase

[~ Dizable Pragram

ok I Cancel

Figure 8-11. Device Setup Window - Advance

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

— Command optionz
[~ Blank check before Eraze

[~ Readiverfy after Frogranm
[~ Security flag after Program

[~ Checksum after Frogram

Figure 8-12. Setup Window - Command Options

[Blank check before Erase check box]

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

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

[Security flag after Program check box] Not usable
[Checksum after Program check box]
If this check box is checked, the flash memory checksum value of the target device is read from the

target device after execution of the Program command and EPV command.

This value differs from the value displayed in the parameter window of the main window.
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8.3.3 [View] menu
Clicking the [View] menu displays the pull-down menu shown below.
This menu contains commands for setting whether to display the toolbar and status bar.

=IpG-LPC
File Device | Yiew Help

@ v Toolbar . g
v Status Bar %
b FlazhOpening....

Flazh Open OF.
»2COMMAMD: Device Setup

Figure 8-13. [View] Menu

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

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

=1PG-LPC
File Dewvice Yiew | Help

ﬁ About PE-LPC, ., ‘ x!
b FlashOpening....
Flazh Open Ok
»»COMMAMD: Device Setup
Figure 8-14. [Help] Menu

(1) [About PG-LPC] command
The [About PG-LPC] command opens the program entry window as shown below and indicates the version.
Clicking terminates the display.

About PG-LPC x|

= NE

Y 1.00
Copyright [C] HEC Electronics corporation 2004, 2005

Demonstration Kil Low Pin Count = Do 11!

DK

Figure 8-15. About PG-LPC Window
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8.4 Programmer Parameter Window
This window displays the settings of the programming parameters.

Device—
Marne :

Firm “ersion :
ExtCode :
Wendor ;

FParameter file
Mame :
Format :
Werzion :
Processor Wer.

Load file—
Mame:

D ate:

Chk.zum:

Area:

Connechion to device

Port:
Speed:
Wdd:
Freq.:
kA ualkiply

Figure 8-16. Programmer Parameter Window

[Device]
Updated after communication with the target device to display information about the target device.

[Parameter file]
Updated after [Setup] command execution to display information about a read parameter file.

[Load file]
Updated after [Load] command execution to select information about a selected program file.

[Connection to device]
Updated after [Setup] command execution to display information about the connection with the target device.
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9. HOW TO USE PG-LPC FLASH PROGRAMMING SOFTWARE

This chapter explains the basic operations of the PG-LPC GUI for programming the 78K0S/KA1+ - Do it! board.
This chapter covers how to start the system, execute the EPV command, and program the target device
#PD78F9222 mounted on the 78K0S/KA1+ - Do it! board.

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

Target board: 78K0S/KA1+ - Do it!
Target device: uPD78F9222

Clock: 8 MHz

Voltage level: 5V

PG-LPC

Parameter file: 78F9222.PRM

Clock setting: 8 MHz Multiplied by 1
Port: COM4 (115200 bps)
Operation mode: Chip

Write HEX: Light_demo.hex
Option setting: Blank check before Erase

(1) Installing the PG-LPC GUI software
Install the PG-LPC GUI software on the host machine you are using, by referring to (1) PG-LPC GUI software
installation in chapter 9 (if the software has not been installed yet).

(2) Installing the driver
Install the USB driver on the host machine you are using, by referring to (1) PG-LPC GUI software installation
in chapter 9 (if the driver has not been installed yet).

(3) Installing the parameter file
The parameter file for the uPD78F9222 device is installed automatically during installation of PG-LPC GUI,
folder <PG-LPC install-path>\PRM. The latest version of the parameter file (PRM78F9234) for the
HuPD78F9222 device can be downloaded from the following NEC Electronics microcontroller website.

http://www.necel.com/micro/ods/eng/index.html

* Download PRM78F9234 by following [ParameterFile PG-FP4 PG-FPLx] and [ParameterFile PG-FP4
PG-FPLx For 78K0S Series] from Development tools download (ODS) (above URL).
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(4) Connecting and starting

<1> Set the 78K0S/KA1+ - Do it! board to the FLASH programming mode by switching SW3/S1 to ON. The
recommended configuration of connectors CN1, CN2 and CN12 is shown below:

S1 ON 1-2 Open
S2 Don'’t care 3-5 Shorted
S3 Don'’t care 4-6 Shorted
S4 Don’t care
NEC &)
(X ] 00 @
L 1 ] 0000,
( X [T X I X
o0 T I &
= X 9000
8 0 200¢@
= 0 ....g
g o0 00O ¢
L X ] 00093
® (1 X X
. [ ] 090003
é[ = 0000000°
= S [ o00@ .,
= - @ 0000
® 000
® T XX ¥
@ ....8
@ 0000
CNT @ o000
- @ 2009
L . ﬁr € N? CNG CN5 CN4 |

y

i

e

1-2 Shorted 1-2 Shorted
3-4 Don’t care 3-4 Don’t care
5-6 Don’t care 5-6 Don’t care
7-8 Don’t care 7-8 Don’t care
9-10 Don’t care 9-10 Don'’t care

Figure 9-1. Setting for Flash Programming

<2> <Plug and Play> Connect the 78K0S/KA1+ - Do it! board with the host machine via the USB cable.
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<3> Start the PG-LPC GUIL.

=lalx|

;I Device—

Mame :

Firrn Wersion :
ExtCode :
WVendor

Parameter file-
Mame :
Farmat :
Wersion :
Processor Ver. :

Load file
M ame:
Date:
Chlsum:
Area;

Connection to device—

Pt
Speed:
Wdd:
Freg.:

< M ultiply
Kl _'l_I I

Ready l_ I_
Figure 9-2. GUI Software Startup Screen

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

E! Device Setup il

Standard | Advance I

Parameter file | PRM File Fead |

—Hoszt connection————— — Supply ozcillator

Paort Ivl Frequency I MHz
Speed I vI kA uiltiply rate I

— Dperation Mode

r" Ehlp Startl Tl
™ Black Endl v|

i~ Area [~ Show Addres

Ok I Cancel

Figure 9-3. <Standard Device Setup> Dialog Box
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<3> Click | PRM File Read | to open the parameter file selection window.

Select the parameter file “78F9222.prm” then click .

Loak. ir: Ia Prm j - £¥ B2~

File: marne: |?8F9222.prm Open I
Files of type:  [PRM Files(* PRM) | Cancel |/
o

Figure 9-4. Parameter File Selection

<4> From the Port list box, select the communication port that matches the host machine being used. Select
the communication speed of the Host connection.

F pevice setup |

Standard |,|‘:‘|'|j'.‘.'ancel

Parameter file |?8F9222.prm FRM File Fleau:ll

— Host connection

Peart | Come -]

COmM1

Supply ozcillator

Frequency IB_I:II:I bHz

kultiply rate  {1.00

Speed

— Dperation Mode

'y Chip Start I oo - I
™ Block End||:|'|5 'I

) frea [T Showdddies

(] 4 I Cancel

Figure 9-5. Port Selection

Remark Selectable ports can be checked using Device Manager. For details, refer to 6.7
Confirmation of USB Driver Installation.
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<5> Set “Supply oscillator’ according to the specifications of the 78K0S/KA1+ - Do it! board,
“Frequency = 8.00 MHz” and “Multiply rate = 1.00”. In “Operation Mode”, please specify the “Chip”
mode. The following figure shows the recommended settings:

ﬁ Device Setup 5[

Standard | Advance I

Parameter file |[TAF3222.prm PRHM File Headl

—Hozt connection——————————— ~ Supply oscillator

Port Ivl Frequency IB.DD MHz
Speed |1152DD vl Multiply rate  |1.00

— Operation Maode

iy Chip Start ||:||:||:| vl
" Black En.jll:l'|5 "I

£ frea [T Show &ddres

ok I Cancel

Figure 9-6. <Standard Device Setup> Dialog Box After Setting

<6> Switch to the Advance dialog box.

EADevice setup x|

Standard Advance |

— Command option
2

™| Bead werit after, Praaranm

[~ Security flag after Pragram

[T Checkzurm after Program

— Security flag settings

I~ | Disable Chip Erase
I~ | Dizabide Black Erase

I~ Dizable Progranm

Ok I Cancel

Figure 9-7. <Advance Device Setup> Dialog Box

<Command options>
Blank check before Erase: Checked
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<7> Click the button. The GUI software sets the parameters.
When the settings have been completed, the following screen is displayed:

=10l %]

File Device Wiew Help

AP RY S .

» FlashOpening.... - Device
Flash Dpeg o B Mame :

> COMMAMND: Device Setup
PRHM File Read OF. Firmn %ersion ;
ExtCode :
Yendor

. . ————P ter file -
| “PRM File Read OK is displayed. Mame: 7OF92I2 SrEmeteriis
Forrnat : 0413
Wersion : W1.00
Processorver. : 0300

Load file -

TTame;
[Crate:
|The display is updated. Chksum

Connection to dewvice -

Part: Car4
Speed: 115200
%dd:

Freq. 8.00
Multiply  1.00

Ready rrr

Figure 9-8. Completion of Parameter Setting

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

=lpG-LPC =T

File Device Wew Help

AT LAY -\

»¥ FlashDpening.... - Device
Flash Oper OK - Name :

»»COMMAND: Device Setup

PR File Read OK. Firmn Wersion :

»>COMMAND: LoadFile Open(] ExtCode -

Success read HEX file. Wtemelar -

—— Paramater filz -
Mame: 7EF3222
. . Format : 0413
“Success read HEX file.” is displayed. Wersion © 41.00

Processorver, - 0200

e Loa
Marme:  LIGHT_DEMO.HE=

Date: 20044246 15:14:07

Chksum: 5171h

Area:  000DD0R-000425k

Lonnection to device -
The display is updated. Part: COM4
Speed: 115200
Wdd:
Freq.: 8.00
bultiply — 1.00
K _»I_I I
Ready

Figure 9-9. After Downloading
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(7) [Autoprocedure(EPV)] command execution
Select [Device] — [Autoprocedure(EPV)] from the menu bar.
When the [Autoprocedure(EPV)] command is executed, Blank Check — Erase — Program and FLASH
Internal Verify are executed sequentially for the 4PD78F9222 device.

_{ol x|
File DCevice Wiew Help
r,.
P QT
[F>COMMAND: Reset | Device
Flazh Resetting. .. Mame :
oK.
sending reset command... Firm “erzion :  0.00
ak. ExtCode : 0000k
Wendor ; 00k

> COMMAMND: AutoProcedure(E pr) Paramater flo -

Flash Erasing... [ cacmenn
C:lEIE Eraze ElmsEl Eamet.. ?BFEESEH
a3 rugrammmg'%l\ oIt ;

. < Wersion ; W1.00
Flash Programming <10%: ...
Flash Prugramming <20Es . “.finish” is displayed. Processor Ver. : 0500
Flazh Programming <305 . Load file—

Flazh Programming <405
Flazh Programming <505 ...
Flazh Programming <B0&: ...
Flazh Prograrmming <705 .
Flazh Prograrmming <80%:
Flash Programming <30%: /.

Mame: LIGHT_DEMO.HE=
Date: 200441246 15:14:07
Chkzum: 5171h

Area: 000000h-0004250

Connection to device -

Fort: COr4
azh Frogramming bzl 5 !
. peed: 115200
azh Internal Yenny LK Ydd:
Freq.: 2.00

- Multiply  1.00
Kl _»I_I I
Ready l_

Figure 9-10. After EPV Execution

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

(9) Execute “LIGHT_DEMO” application
Set the 78K0OS/KA1+ - Do it! board to the normal operation mode by switching SW3/S1 to OFF.

< Plug and Play> the 78K0S/KA1+ - Do it! board to start in normal operation mode.

(10) Restarting the GUI
When the system is restarted, the same screen as shown in Figure 54 appears.
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10. TROUBLESHOOTING

In driver installation, recognition based on Plug and Play is disabled.

Cause:

The USB connector may not be inserted normally into the USB port of the personal computer.
Action:

Check that the USB connector is inserted fully into the USB port of the personal computer.
Alternatively, disconnect the USB connector, then insert the USB connector again after a while.

The driver file cannot be found at a specified location.

Cause:

The PG-LPC software of the 78K0S/KA1+ - Do it! board may not be installed correctly.

Action:

Install the GUI software again by referring to (1) PG-LPC GUI Software Installation in Chapter 7.

In checking by Device Manager, “USB Serial Port” or “USB High Speed Serial Converter” is not displayed.

Alternatively, the “I” or “x“ is prefixed.

Cause:

The USB connector may not be inserted normally into the USB port of the personal computer.

Action:

Check that the USB connector is inserted fully into the USB port of the personal computer.

Alternatively, disconnect the USB connector from the USB port, then insert the USB connector again after a while.

Cause:

The driver may not be installed correctly.

Action:

<1> When this product is connected to the personal computer, right-click the driver marked with “I” or “x*.
Click when displayed.

<2> On Device Manager, execute [Hardware Modification Scan).

<3> Install the driver again with Plug and Play.

Cause:

The device may not be recognized (in the case of connection with the USB hub).

Action:

Try the following:

¢ Disconnect the USB connector, then insert the USB connector again.

¢ Connect the USB connector to another port of the USB hub.

If the same symptom occurs, do not use the USB hub, but directly connect the connector to the USB port of the
personal computer.

When this product is connected with a personal computer, the “Add New Hardware Wizard” screen is displayed.
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Cause:

If the USB connector of this product is inserted not into the USB port used at the installation time but into another
USB port, this product may be recognized as a new hardware item.

Action:

Install the driver by referring to 6.6 Driver Installation.

Communication with the 78K0S/KA1+ - Do it! board is disabled.

Cause:

The driver may not be installed correctly.

Action:

Check if “USB Serial Port” and “USB High Speed Serial Converter” are installed correctly by referring to 6.6 Driver
Installation.

Cause:

The COM port may not have been correctly set.

Action:

Using the Device Manager, the virtual COM port setting must be changed. Change the settings to appropriate

values using the following procedure.

1. Open the Device Manager. Select the USB Serial Port(COM?) from the ports (COM and LPT), and open the
Properties.

2. Once the Properties window is displayed, select the PortSetting tab and click the [Advanced] button to display
the Extended Settings window.

3. Once the Extended Settings window is displayed, change the Latency Timer (ms) setting in BM Options to 16,
and then click [OK].

4. Click the [OK] button to close COM Port Properties, and close the Device Manager window.

If communication is not possible even after the above settings have been performed, try again by changing the

Latency Timer (ms) setting to a different value.

*

Cause:

The Port list box may not be set correctly.
Action:

Set the port checked using Device Manager.

Cause:

The power, clock or reset signal may not be supplied to the 78K0S/KA1+ device correctly.
Action:

<1> Check that the clock is supplied to the 78K0S/KA1+ device, connector CN1.

<2> Check that the power is supplied to the 78K0S/KA1+ device, connector CN12.

<3> Check that the CPLD reset signal is supplied to the 78K0S/KA1+ device, connector CN2.

Cause:

The PRM file selected in [Device Setup] may be incorrect.

Action:

Use the 78F9222.prm that matches the 78K0S/KA1+ - Do it! target device. For information about the PRM file,
refer to chapter 8 PG-LPC FLASH PROGRAMMING SOFTWARE.

Cause:

The setting of “Supply oscillator” in [Device Setup] may be incorrect.
Action:

Make a correct setting according to the specifications of the target device.
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11. SAMPLE PROGRAMS

The supplied CD-ROM includes five sample programs. Source programs and project files can be downloaded from
the NEC Electronics Microcomputer website (http://www.necel.com/micro/index_e.html).

Table 11-1. Sample Program List

Light demo Light_Demo This demonstration provides 8 types of light shows using 4 LEDs. The interval
timer setting and LED control methods can be learned wit this demo.

ADC demo ADC_Demo This demonstration realizes a simple voltmeter using variable resistors and
analog input. It is suitable for learning the A/D converter setting method, etc.

Reaction time demo ReacTime_Demo This demonstration measures the reaction time of the user, by measuring the
time taken by the user to press a button after LEDs light as a start signal.

Timer demo Timer_Demo This demonstration realizes a darkroom timer using two timers. The user is
notified about the fact that the set exposure time has lapsed by a flashing LED.

UART demo UART_Demo This demonstration performs data transmission/reception to/from a PC using
UART. It displays the measurement data of a voltmeter realized using variable
resistors with terminal software on a PC.

In addition to source files, project files for NEC Electronics’ integrated development environment PM+ are
included.

Object code can be regenerated as needed. For how to use PM+, refer to chapter 7 or the PM+ User’s Manual.

Do it!'is shipped with the light demo programmed.
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11.1 Light Demo
This sample programs plays one of eight predefined lightshows. After the program-start-signal, the program plays
the first lightshow. By pressing button SW1 the next show is selected. Pressing button SW2 restarts the application.

Table 11-2. Peripherals and External Parts Used for Light Demo

Timer80 LEDs D1-D4

Button SWA1

Button SW2

To run the Light demo set the configuration of switch SW3 and connectors CN1, CN2 and CN12 to the following:

S1 OFF 1-2 Open
S2 OFF 3-5 Shorted
S3 OFF 4-6 Shorted

/
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£ E [ule o) |®® 8z
T R T o,
e sssssess:
L 1 ] .E
oo oz
| ®® -E
I CN?" | Eﬂg CHE CNE CI\EM
{, l: L it J

1-2 Shorted 1-2 Shorted
3-4 Don’t care 3-4 Shorted
5-6 Don’t care 5-6 Shorted
7-8 Don't care 7-8 Don't care
9-10 Don’t care 9-10 Don’t care

Figure 11-1. Settings for Light Demo
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The same program operation as Do it/ can be simulated using SM+.

Click | File | - | Open Workspace | in PM+ and select Light_demo.prj under the Light_Demo folder. The following

screen is displayed when SM+ is started. (For the SM+ startup method, refer to section 7.2.)
Since program download and I/O panel settings have been done in advance, the operation of the Light Demo can
be verified by executing the demonstration as is on SM+.

%= SM+ for 78K0S : Light_demo.pri I ] 3
Fle Edit Wiew Parts Figure Option Run Event Browse Jump  Simulator  ‘Window  Help
BEEoC| e 2 AnmEk i NOOCHO|A|DLAL==
v b= (w1 ]| BlBm BI% Qlasz 2|8 BTl
: aht sanipleaeaai Il =10 x|
Search I <<J 3y Watch | Guick I Refresh Cloze I
[ 1] ][] 158 =
e 157 =
Pe 158 Module: main
159 Function: main program
<1> 168
161|poid main{void>
> 162
e 163 unsigned char i=8;
164
122 DIC; % global interrupt disab
e 167 init_CPUC(Y; s# CPU initialization =~
168 init_LED(>; ## LED port initializatio
e 1%3 init_TH8B(>; s# initialization of time:
174 INTHB =888 ; % set falling edge detect
172 PMEB=8; % enable external interrl_‘
I 173 2 === Light_demao0.pnl
174 EIC»; % global interrupt en
175] -
[ 176| while{1>
177
178 if {IntPBFlag) #% Keyl pressed? =/
[ 179 <
188 IntPAFlag=8; % Reset status flag Keyl
< 181 if Cid7>
i i DD EE
i 183 else
184 i=8;
185 S
186 pShowlil{>; % call selected shouw */
187 b
159
198 =10
iod 191 ISR: vect_INTTHSA
192 Function: Interrupt service routine of TimerB@
193 =]
1924|| interrupt void vect_INTTMBA{void)> j
195 —
L L L 196 Timer88F Llaa=8x1: % Set status flag for TimerBO ==
Ll 3] |K
light_samplesession.c#162 main |oz01 | |BREAK I /' lauTD ‘\ T
/ \
<4> <3>

Figure 11-2. 11-2. SM+ Screen (Light_demo)

<1> Press the [Go] or [Restart] button to execute the program.

<2> The fist type of light show starts.

<3> The type of light show changes each time SW1 is pressed.

<4> The entire system is reset every time SW2 is pressed, and the light show of step <2> above starts again.
<5> Stop the program to end the demo.

* If the 1/O panel’s buttons do not operate, this may be because the object selection mode is selected (in which

case the mouse cursor shape is an arrow). Change the mode to the input simulation mode (so that the mouse
cursor shape is a hand) and try again.
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11.2 ADC Demo

This sample program simulates a simple voltage meter. By using the integrated ADC, the voltage supplied to ADC
on input channel 0, port P20/ANIO, is measured. The input voltage is adjusted by potentiometer R24. The board
shows the measured voltage by flashing LEDs D1 to D4.

Table 11-3. Peripherals and External Parts Used for ADC Demo

Timer80 LEDs D1-D4
A/D converter Potentiometer R24
Button SW2

To run the ADC demo please set the configuration of switch SW3 and connectors CN1, CN2 and CN12 to the
following:

S1 OFF 1-2 Open
s2 OFF 35 Shorted
S3 OFF 4-6 Shorted
S4 OFF
JA—
ad83 &
fjﬁDm@E 000
(Bog TIITH
S R24 | 000 00r
EEI| | TeKoS 000600
& B u | 78KOS/KA1+ 0000005
= g U 200000
<E = H |0 9eeeeeee:
on || 2 g| T YIXIXITY
L NNAN dnngagn | = —I0 00000003
J.“.‘g - 3 ] [-|00000000-
| 1234 { o | o E E] 00000000
J | & E| e o} |*00000006:
= == 5 00000000
= = 00000000
000000 O®O®:
00000000
000000005
00000000
XX IY T Y YN
ML XIXX X X
CN3 CN& CN5 CN4
oM !

1-2 Shorted 1-2 Shorted
3-4 Shorted 3-4 Shorted
5-6 Shorted 5-6 Don’t care
7-8 Don’t care 7-8 Don’t care
9-10 Don’t care 9-10 Don'’t care

Figure 11-3. Settings for ADC Decmo
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The same program operation as Do it/ can be simulated using SM+.

Click | File | - | Open Workspace | in PM+ and select ADC_demo.prj under the ADC_Demo folder. The following
screen is displayed when SM+ is started. (For the SM+ startup method, refer to section 7.2.)

Since program download and I/O panel settings have been done in advance, the operation of the ADC Demo can
be verified by executing the demonstration as is on SM+.

<1>

<1>
<2>
<3>

<4>

<5>

*

%2 oM+ for 78K0% : ADC_demo.pti o (=]
File Edit VWiew Option Run Event Browse Jump Simulstor Window Help
SeliEeal?fresER|E s 0008 Cc[A2ZA
e
J >>| Watchl Quick..l Hefleshl Close |
o0id mainCvoid)
P P
unsigned char adc_rezsult;
DIC>; global interrupt disahl
i init_GPUCY 5 »#% CPU initialization =~
e init_LED(); ~%* LED port initialization
e init_ADC(D; s#% ADC initialization =~
il init_TM8A(18>; % initialization of timer
P H #* global interrupt enable
while(1)
<
Pe 15 ade_result = adc_conversion(B:x@0>; o
e 183 LED_active = adc_results64; o
3 184 LED_duty = 64 — (adc_resultz64d; P
N igg > yadtlas - ADC_demob.pnl
e 187
188
189
198 ISR: vect_INITH3A
135 Function: Interrupt service routine of Timer808
1?23|[_interrupt void vect_INTTM8B{void>
= 194
195 if{1toggle>
196 <
pe 197 toggle=1;
Pe 198 switch(LED_active? |
199 <
e 200 case (@): deive LED(Bx1); 2
be 201 break; .
il 282 case (12: drive LED(Bx3);
Pe 283 reak;
e 204 case (2): deive LED(Bx7);
3 285 reak; =]
ol 286 case (32: drive LED(Bxf); [=]
pe 287 . break; | &
. Ll i | E o 4
|adc_samplesession.c#163  [main {001 |BREAK [ / BoTo N/

<2>

Figure 11-4. SM+ Screen (ADC_demo)

Press the [Go] or [Restart] button to execute the program.

Move the level gauge to a suitable position.

The LED lights according to the position of the level gauge.

To reset KA1+, press SW2.

(Note: At this time, the LED does not light unless the level gauge is set again.)
Stop the program to end the demo.

If the I/O panel’'s buttons or the level gauge do not operate, this may be because the object selection mode is

selected (in which case the mouse cursor shape is an arrow). Change the mode to the input simulation mode
(so that the mouse cursor shape is a hand) and try again.
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11.3 ReacTime Demo

This sample program demonstrates a reaction time measurement. The application starts by flashing LEDs D1-D4
two times. After a press of button SW1 the application waits for a random time between 0.50 and 3.45 seconds.
Then LED D4 is switched on and measurement starts by incrementing a reaction counter every 50ms. The actual
counter value is shown by LEDs D1-D4 (binary format) until the next keystroke of button SW1. After a press of button
SW1 is detected, the measurement stops and the reaction time is shown by flashing LEDs D1-D4. The binary format
is read (for example, in the case of D1: OFF, D2: ON, D3: OFF, D4: ON, 0101 = 5), and this value multiplied by 50 ms

is your reaction time. Pressing button SW2 starts a new measuring cycle.

To run the ReacTime demo set the configuration of switch SW3 and connectors CN1, CN2 and CN12 to the

Table 11-4. Peripherals and External Parts Used for ReacTime Demo

Timer80 LEDs D1-D4
TimerH1 Button SWA1
Button SW2

following:
S1 OFF 1-2 Open
S2 OFF 3-5 Shorted
S3 OFF 4-6 Shorted
S4 OFF
B o [T 8§ 5853 o
_ | LI10DE R
Sl P | - ("] L
e = X RZ4 F. ] C T ] ﬂ
/ IniERaREE | TREKOS/KAL+ & : :: E
= B g 00000
1 sE El E |G deeeeeeej
o | 28 = ] a0 80
’.' | I |__Eaammne | (HI L X 2 8=
'IJJI: I 3 ~EI XL ] L 1
|_12345 | LT N - E E— see® Y
] 2 E Fule o) |000e &0
e e i L T X 1) 1] @
T 2000 o9 ;
(1 X1 1
- B | b wleeee o0
000 L L z
2008 EEE!! 2000 0y
on 7 Ll L] LT HE X X T ] ood
1 1 L X X I &
. i 10 CH1Z 2[4 oz 8] CH2 CNE NS
¥ / Cow Pin Count - UM\
1-2 Shorted 1-2 Shorted
3-4 Don’t care 3-4 Shorted
5-6 Don’t care 5-6 Shorted
7-8 Don’t care 7-8 Don’t care
9-10 Don’t care 9-10 Don'’t care
Figure 11-5. Settings for ReacTime Decmo
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The same program operation as Do it/ can be simulated using SM+.

Click | File | - | Open Workspace | in PM+ and select ReacTime_demo.prj under the ReacTime_Demo folder. The

following screen is displayed when SM+ is started. (For the SM+ startup method, refer to section 7.2.)
Since program download and I/O panel settings have been done in advance, the operation of the Reaction Time
Demo can be verified by executing the demonstration as is on SM+.

SM+ for 78K0S : ReacTime_demo.prj - |E| ﬂ
File Edit Wiew Option Run Ewvenpt EBrowse Jump Smulator  Window  Help
|gEEoc | fEe|a 2| femEnk o Ok oAb LA==
i > b= [2 ]2 | BlElE BI%w QlalsR 280w
I Source (reactime_samplesession.c) =0 5[
SEalch..I <3 5 ‘Watch | Quick.. I Helreshl Close I
poid mainCvoid)
P > 188 |8
133 unsigned chap i;
<1> 191 DICO; s# global interrupt disable v
el 192 init_CPUCH; ## CPU initialization =~
[ i‘;i init_LEDC>; /% LED port initialization =/
ad 195 init_THM8BC(>; /% initialization of timer8@ =/
ad igg init _TMH1C(>; /% initialization of timerHl =
ol 198 restart _THEAC); /% start timep8B
il %33 restart_THH1(); /% start timepHl =/
= %g% EI(>; /% global interrupt enahle =/
d 283 INTMB=BxB8; /% set falling edge detection f
[* ggg PMKB=0; /% enable external interrupt IN
[* gg flash_LED(22>; /% Signal Program start */
28 vhile<1>
2089 {
el %1 z'.f(lntPFlag==1) 7% Hait for k
ad 212 Wait_S5Bns(Random{>>; A% Hait a ran
= 213 i=8;
[+ gig restart_TMH1(>; /% Start Time
216 drive LED(@xf )3
[ 217 IntPAFlag=A; /% Reset Keyl
P gig ?hile ((i{8>&8& IntPAFlag==6>
ad 228| while (TimerHi1Flag==@); /% Yait S0ms
= 221 TinerHiFlag=8; ## Reset Time Az &l
el 222 drive LEDCid; ## Switch nex 2 I
[ 223 it+;
224 >
225 while{1) /% show resul
326 < il
e 227 drive_LEDCi); =
il | 228 Hait_S58ms<1@2; #= Delay of 5 F| -
o1 51 | \ wl)
|reactime_samplesession. c# [main |oos1 I |BREAK | /l laUTO |1NS‘\ 4
i’ \
<4> <2>, <3>
Figure 11-6. SM+ Screen (ReacTime_demo)
<1> Press the [Go] or [Restart] button to execute the program. (All the LEDs flash twice.)
<2> Press SW1. After the lapse of a random length of time (0.5 s to 3.45 s), the LEDs start lighting up.
First, D4 lights up and the counter value is incremented in binary format every 50 ms, with D1 lighting up
last, upon which measuring ends (during this time, press SW1 again.)
<3> If SW1 is pressed during the measurement period, measuring is interrupted. (This yields your reaction time.)
<4> Pressing SW2 resets KA1+.
<5> Stop the program to end the demo.

* If the 1/O panel’s buttons do not operate, this may be because the object selection mode is selected (in which
case the mouse cursor shape is an arrow). Change the mode to the input simulation mode (so that the mouse

cursor shape is a hand) and try again.

Note The SM+ operation time differs from that of Do it!, so that it does not match the actual reaction time.
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11.4 Timer Demo

This sample program simulates a darkroom timer. The board starts after reset flashing all LEDs.

After the first time the SW1 key is pressed, the board starts counting the exposure time in units of one minute
(binary output format), so select an appropriate time. By pressing SW1 a second time the shown elapse time is
selected and counting is started.

After the selected time is finished the elapse time is displayed by flashing the LEDs twenty times and the stop
mode is entered. The stop mode can be released by pressing SW1, so that simulation can be performed again.

Table 11-5. Peripherals and External Parts Used for Timer Demo

Timer80 LEDs D1-D4
TimerH1 Button SW1
Button SW2

To run the Timer demo please set the configuration of switch SW3 and connectors CN1, CN2 and CN12 to the
following:

S1 OFF 1-2 Open
s2 OFF 35 Shorted
s3 OFF 4-6 Shorted
S4 OFF
— ] & /
[ w [F = boad NEC %)
: () Wldjmm@ TITITIL
~- ~— = se0e0OO0,
- nl e Bl 8 sepo0000;
I e : NEC eeooccee
[TA 5017 TEKOS/IKAT+ =
g I TR b
E B i sheeevse
= B 5 ]G desseeee;
an 3E g M TIXITI::
00 | iiginame | : PREE DB RD OB
-||J| i1 [= mEIEILLE LN
|_1234 ¢ S E E "ITTI YT YT N
] E E [u®e o) |00ceesee:
Fr TR E 0000000,
y = (ITTTT TR B
IR X YR T B
o | ] 10, .i!..!t.§
geg eecesese:
lillEEEEll 2000 OROOY
oM 7 LLL L fe|oesosooel
q - | — |®eceeooe
. 7 e 10 Celi2 31 cn  §] CN3 ChNG CNS CNd
i Low Fin Gount - D&t |

1-2 Shorted 1-2 Shorted
3-4 Don’t care 3-4 Shorted
5-6 Don’t care 5-6 Shorted
7-8 Don'’t care 7-8 Don’t care
9-10 Don’t care 9-10 Don’t care

Figure 11-7. Settings for Timer Demo
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The same program operation as Do it/ can be simulated using SM+.

Click | File | - | Open Workspace | in PM+ and select Timer_demo.prj under the Timer_Demo folder. The following
screen for starting PM+ is displayed as a result. (For the SM+ startup method, refer to section 7.2.)
Since program download and I/O panel settings have been done in advance, the operation of the Timer Demo can
be verified by executing the demonstration as is on SM+.

File

SM+ for 78K0S : Timer_demo.prj

Edit  Wiew

Option Run  Event Erowse Jump Simulator  Window  Help

=lolx|

<1>

fwd ozl 4 ?ffem =k o " OCChO|A|SLAS
s> = |>i]n|= | BlElem| iR QlalsE] B{SIm 0 V][]

ample 0
Sealch..lij > ‘watch I Dw:k..l Hefreshl Close I

1 [ 224 keid maindve
P > 225

unsigned
unsigned

229 DIC>;

init_CFPU
init_LED
init_SW(
init_TM8
init_TMH.

FEEETA
]
]
]

L33

PMK@=8;
EI(>;
while{1>
<
swit
<

case

3
ra
Ky
-2

¥ ¥
LTS
e
[Ty

case

£33

EEREEEE]

|**

— HiEl

INTMB=8:08;

id>

char led_patterns
char i;

S

(& H

(SH s

bH

B{Bx78Y; /=

1¢2;5 iz
S
S
P

ch CucState)

START :
flash_LED<1. @xf>;
if {IntPBFlag>
<

ucState=INPUT;
IntPBFlag=0;

bhreak;

INPUT :
Wait_58ms(18);
if{IntPAFlag>
<

ucState=TIMER;
IntPAFlag=08;

flash_LED(3,elapse_timed;

restart_THBAC();
led_pattern=1;
break;

>

elapse_time++;

if{elapse_time>15>

[

global interrupt disal
LED port initializatic

initjialization of time
initialization of time

set falling edge detec
enable external inter:

global interrupt enabl

s% f

o]

s

S
S

e

elapse _time=8;

mer_demo.pnl

30303

N\

timer_samplesession.c#225 ‘main

joost |

(R

[BREAK

<1>

<2>

<3>

<4>

<5>

[auTO ‘\QNS 4
AY

<2>, <3>

Figure 11-8. SM+ Screen (Timer_demo)

Press the [Go] or [Restart] button to execute the program. (All the LEDs flash continuously.)
Press SW1. The exposure time setting counter is incremented sequentially in binary format from D4. (The

setting time unit is one minute.)
Press SW1 again to set the exposure time and start time measurement.

(The LEDs light in the sequence of D4—D3—D2—D1—D4—... during counting.)
When the set exposure time has elapsed, the LED to which the exposure time was specified flashes 20

times and then stops.

Press SW2 to reset

KA1+,

Stop the program to end the demo.

* If the I/O panel’'s buttons do not operate, this may be because the object selection mode is selected (in which
case the mouse cursor shape is an arrow). Change the mode to the input simulation mode (so that the mouse

cursor shape is a hand) and try again.

Note The SM+ operation time differs from that of Do it!, so that it does not match the actual exposure time.
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11.5 UART Demo

This sample program simulates a voltage meter with serial communication channel. The sample program does a
cyclic measurement of the input voltage of AD converter channel 0, port P20/ANIO, and transfers the measured result
via UART®6 to a terminal program running on the host machine. The data transfer speed is set to 115200 bps by
default. The input voltage can be changed by potentiometer R24.

Table 11-6. Peripherals and External Parts Used for UART Demo

Timer80 LEDs D1-D4
A/D converter Button SW2
UART6

To run the UART demo please set the configuration of switch SW3 and connectors CN1, CN2 and CN12 to the
following:

S1 OFF 1-2 Open
S2 ON 3-5 Shorted
S3 OFF 4-6 Shorted
S4 OFF
T E iEEE NEC @
| = E LYY T YT Y Y
Pard mog T
3 s’ﬁ1.' ﬁﬂl‘ﬁ‘. ...‘.'%
. . Be/e0808d,
.E1§:|m|mmm_E L ?BKQE.]rgﬁF+ TITIII:
E g - — S AL L Ll
| 0 1o 988eeeee;
£ =l T i
" Tt M L 1XIL1N
: 11 @] ]m 200008009 c
| g E | |[90eee000.:
] 2 ['ne e |®0000888z
B E § 20000000,
g = 20900000
20000000
|[eeeeeeees
i'iiiiiii
Ll a1l Rl 1l
CHT iil.iiiiﬁ
b | LI X1 2L X 1)
@ CN3 CHNE CHS CH4

)

1-2 Shorted 1-2 Shorted
3-4 Shorted 3-4 Shorted
5-6 Shorted 5-6 Don’t care
7-8 Shorted 7-8 Don’t care
9-10 Shorted 9-10 Don’t care

Figure 11-9. Settings for UART Demo

Here, HyperTerminal which comes with Windows is used as the terminal program for illustrative purposes.
HyperTerminal can be started by selecting | Programs | - | Accessories | - | Communication | - | HyperTerminal | from
the start menu.
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When HyperTerminal is started for the first time, messages prompting the execution of various initial settings are

displayed, so perform these settings accordingly.

Connection Description 21xl

2 Mew Connection

Enter a name and choose an icon for the connection:

Mame:

|Dait

lean:

ok I Cancel |

Figure 11-10. Connection Settings (1)

If at this time, Do it! is connected to a PC, virtual port (in this case, COM4) is listed as the connection destination,

so select it.

Connect To

2|

Enter detailz for the phone number that you want to dial:

LCountry/region: IJapan [81] j

Area code; 044

Phone number: |

Cannect uzsing: I COm1 j

COR1
TCRAP [winsock]

Figure 11-11. Connection Settings (2)

When a virtual port is selected, the properties dialog box is automatically opened, so perform the appropriate

communication settings.

Here, let’s perform the settings according to the factory default settings of Do it/
' gl 3

COM3 Properties

Fort Settings |
Bits per second: | 115200 =l
Databits: [g =l
Bariy: [None =l
Stop bits: |1 [~
Elow controk |Nane =l

Bestore Defaults |

kK I Cancel | Lpply |

Figure 11-12. COM Properties Window
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Once the initial settings have been completed, HyperTerminal starts.
Here, let’s press SW2 (RESET) to display the following key input wait screen.

#gDo it - HyperTerminal _io/x]
File Edit View Cal Transfer Help =lol

K_Line T8KBS/KAL+

Low Pin Count - Do 1t!

LI T B
LI T B

Press a key to start voltage measuring!

-
4| | »

Connected 0:01:05 [putodstect  [1152008-N-1 [SCROLL  [CAPS  [NUM  [Capture  [Print echo 4

Figure 11-13. Terminal Window (1)

Pressing a suitable key (for example, the [Enter] key) on the PC causes voltage measurement to start, and the
measured voltage is displayed on the HyperTerminal screen via UART of KA1+ and the virtual port of the PC.

*gDo it - HyperTerminal -18] x|
File Edit Yiew Call Transfer Help

SEE

K_Line T8KOS/KAL+

Low Pin Count - Do it!

¥ K K ¥ ¥
¥ K K ¥ ¥

Press a key to start voltage measuring!

Yoltage = 2 &4

i | »
Connected 0:01:40 |F\uto detect |1 15200 8-M-1 |SCROLL CAPS  [NUM  |Capture  [Print echo v

Figure 11-14. 11-14.Terminal Window (2)

Here, changing the variable resistor (R24) of Do it! allows the user to monitor the moment-by-moment changes in
the voltage value.
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The same program operation as Do it/ can be simulated using SM+.

Clickl File | - | Open Workspace | in PM+ and select UART_demo.prj under the UART_Demo folder. The following

screen is displayed when SM+ is started. (For the SM+ startup method, refer to section 7.2.)

Since program download and I/O panel settings have been done in advance, the operation of the UART Demo can

be verified by executing the demonstration as is on SM+.

M-+ for 78K0S : UART_demo.prj o [m] B3]
File Edit View Option Run Event Browse Jump Simulator  Window Help
G ike s ?femEH|EbH N ODCeo|a|lBLZA=
e [ [= ][0 o | E|Ee|em| (@] Qlalmle] 28 E 0]
ource {uart_samplesessio =101 x| | EEEEE =100 x|
Search.. | <<J ¥ Watch I Quwck..l Hefreshl Clase | ||_|A::<T vl ﬁ;% ‘ hdainClk
1 1[_255]koid main{uoid) e
= | _I Time |SendDala |HeceweDala |Status |
257 DICH; #% global interrupt disahl
1 258
<1> i 259 init_CPU{); A% cpu initialization */
268 init_LED{>; #%* led port initialization <2>
* ggé init_UART(2; #% varteB initialization =
* 263 UART_SendString<
iad 264 UART_SendString(* =
. 265 UART _SendString(' = K_Line 78KBS /KA1
ol 266 UART _SendString(* =
= 267 UART_SendString( Low Pin Count - Do
il 268 UART _SendString(* =
* 269 UART _SendString( x|
= %3? UART _SendString{"Press a key to start voltage ol | Ho. §iWait |Data T\ b Format
il 272 UART_GetChar{l; #/% wyait for wart receive b ..Wz_l1DDD 030
273 All Clear
= 2774 UART_SendStringq 3
275 4
= 276 init_ADCC(); #% adc initialization =/ [
* 277 init_THM8B{6HA); #% initialization of timer B
278
* %g% EI<>; #%* global interrupt enahle g
281 while<1> ]
282 < 10
* 283 wait(d;
= 284 if (result_out?> UART_SendResult();
285 >
| 2
288 Ll
289 I8R: vect_INITHME@
%3? Function: Interrupt service routine of Timer80
292||_interrupt void vect_INITMB8BC{uoid> U D D D
293 =
i 294 ADCE = 1; #%* enable voltage generatnﬁ
* 295 ADS = Bx88; #% AD channel select */ 3|
be 1L anre - 4 - 4u otaut nanpowcdian E/4 fioc
— I |l |
Juart_samplesession, c#256 main |o20F [ [BREAK [ lAUTO |1N§\ 7z
<3>

Figure 11-15. SM+ Screen (UART_demo)

<1> Press either the [Go] or the [Restart] button for program execution. As a result, the set character string data

is transmitted from the KA1+ side and the key input wait status is entered.

(The transmit/receive data can be checked in the log display area in the top right serial window.)
<2> Following the selection of the dummy data for key input set to the serial editor area, press the [Transmit]
button. Following data transmission from external (following reception for the KA1+ side), data transmission

starts again from the KA1+ side.

<3> By moving the level gauge, the voltage level is displayed by LED according to the selected level gauge
position, and at the same time the voltage level data is transmitted to external via UART.
(The data under transmission can be checked in the log display area in the serial window.)

<4> Stop the program to end the demo.

*

If the I/O panel’'s buttons do not operate, this may be because the object selection mode is selected (in which

case the mouse cursor shape is an arrow). Change the mode to the input simulation mode (so that the mouse

cursor shape is a hand) and try again.
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12. CONNECTORS AND CABLES

12.1 USB Host Connector CN7

b T i o

—N—===

Figure 12-1. Connector CN7, USB Mini-B Type Host Connector Pin Configuration

Table 12-1. Pin Configuration of USB Connector CN7

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

For connection with the host machine, use a USB cable (Mini-B type). For confirmation, NEC Electronics used
only the USB cable delivered with the 78K0S/KA1+ - Do it! board.
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12.2 USB Interface Cable (Mini-B Type)

S m—

Series "A” Plug Series "Mini-B” Plug

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

i

<

e =) [3] 3

Figure 12-2. USB Interface Cable (Mini-B Type)
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13. SCHEMATICS

¥ o
§ i
:
, , , 5 3
Remark Schematics also available on CDROM directory 1|
©
file “LLPCDOIT_ BOARD_SCHEMATICS.pdf” i . b,
5 o
o
o
5 it
2 3 1]
€ 5 &)
| ] :
>
£e
§3
3 38
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NEC Electronics Coi'poration

Figure 13-1. 78K0S/KA1+ - Do it! Board Schematics
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