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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 27.12.2004. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

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

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

= Descriptions of circuits, software and other related information in this document are provided for
illustrative purposes in semiconductor product operation and application examples. The incorporation
of these circuits, software and information in the design of customer's equipment shall be done under
the full responsibility of customer. NEC Electronics no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics
products, customers agree and acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property or injury (including death) to persons
arising from defects in NEC Electronics products, customers must incorporate sufficient safety
measures in their design, such as redundancy, fire-containment and anti-failure features.

= NEC Electronics products are classified into the following three quality grades: “Standard”, “Special”
and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated “quality assurance program” for a specific application. The recommended applications of NEC
Electronics product depend on its quality grade, as indicated below. Customers must check the quality
grade of each NEC Electronics product before using it in a particular application.

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

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-
disaster systems, anti-crime systems, safety equipment and medical equipment (not
specifically designed for life support).

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

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

Notes: 1." NEC Electronics" as used in this statement means NEC Electronics Corporation and also
includes its majority-owned subsidiaries.
2. " NEC Electronics products” means any product developed or manufactured by or for NEC
Electronics (as defined above).

MS8E 02.10




Low Pin Count — Do it! NEC

Low Pin Count - Do it! complies with the EMC protection requirements

WARNING

This is a ‘Class A’ ( EN 55022 : 1998) equipment. This equipment can cause radio
frequency noise when used in the residential area. In such cases, the user/operator of
the equipment may be required to take appropriate countermeasures under his
responsibility.

EEDT-ST-001-11

CAUTION

This equipment should be handled like a CMOS semiconductor device. The user must
take all precautions to avoid build-up of static electricity while working with this
equipment. All test and measurement tool including the workbench must be grounded.
The user/operator must be grounded using the wrist strap. The connectors and/or

device pins should not be touched with bare hands.
EEDT-ST-004-10
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1.

Introduction

Low Pin Count — Do it! is a demonstration kit for the NEC’s 78K0S Low Pin Count microcontrollers.

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

1.1 Main features of Low Pin Count — Do it!

Easy to use device demonstration capabilities
Low Pin Count - Do it! contains elements to easily demonstrate simple 1/0O-functions, i.e. push
buttons, LED output, AD reference voltage, 1/0 lines, UART interface.

Power supply via USB interface
Low Pin Count - Do it! is powered via USB interface, no separate power supply is needed.

PG-LPC, FLASH programming software
A windows based FLASH programming software allows to select and download application programs
to Low Pin Count - Do it! board for evaluation purposes.

Analogue to digital signal conversion is supported
Various input / output signals available, such as

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

° UART interface, via USB UART chip FT232

° 4 analogue input lines

° 4 1/O ports connected to LED’s

° 1 push button prepared for external interrupt generation

The IAR Embedded Workbench for 78K0/78K0S and the IAR C-SPY simulator are included. These
packages are restricted in such that maximum program code size is limited to 4 kByte of program
code.

Full documentation is included for the NEC 78K0S/KA1+ microcontroller, IAR Systems Embedded
Workbench, IAR Systems C-SPY simulator and PG-LPC FLASH programming software.

Low Pin Count - Do it! is not intended for code development. NEC does not allow and does not
support in any way any attempt to use Low Pin Count - Do it! in a commercial or technical
product.
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1.2 System requirements

HOST PC A PC supporting Windows 98SE, Windows ME, Windows 2000 or

Windows XP is required for the IAR Systems Embedded Workbench
demo-version and the PG-LPC FLASH programming software.
Pentium 166 MHz (at least), 64 MB of RAM, 256-color display (1024 *
768), mouse, CD-ROM drive and 40 Mbytes of free hard disk space are
required to install the tool packages.

Above listed requirements are valid if the IAR Systems Embedded
Workbench and the PG-LPC FLASH programming software shall be
installed.

Host interface USB interface that enables communication based on USB (Verl.1 or

later)

1.3 Package contents

Please verify that you have received all parts listed in the package contents list attached to the
Low Pin Count - Do it! package. If any part is missing or seems to be damaged, please contact the
dealer from whom you received your Low Pin Count - Do it!.

Note:

Updates to this User Manual, additional documentation and/or utilities for Low Pin Count - Do
it!, if available, may be downloaded from the NEC WEB page(s) at
http://www.ee.nec.de/updates.
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2. Low Pin Count - Do it! system configuration
The Low Pin Count - Do it! system configuration is given in the diagram below:
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Figure 1: Low Pin Count - Do it! system configuration

2.1 Low Pin Count - Do it!

Low Pin Count - Do it! is a demonstration kit for the NEC 78K0S Low Pin Count devices. The
UPD78F9222 microcontroller is a typical device from this family and it has been used to realise the
Low Pin Count - Do it!.

The Low Pin Count - Do it! board is connected to the host system via USB interface cable. The host
system may be used for programming of uPD78F9222 FLASH memory and to allow execution of
application programs on Low Pin Count - Do it! platform.

Low Pin Count - Do it! runs the pPD78F9222 microcontroller at 8.00 MHz operating speed.

2.2 Host computer

The USB host interface enables communication to the Low Pin Count - 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 “Connectors and Cables” of
this document.

2.3 Power supply via USB interface

Low Pin Count - Do it! is powered by USB interface, no separate power supply is needed. The USB
interface provides the Low Pin Count - Do it! board with 5V supply voltage.
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3. Low Pin Count - Do it! board components

The Low Pin Count - Do it! board is equipped with push buttons, LED’s and with several connectors in
order to be connected to host computers or connect any target hardware. Additionally the Low Pin Count
- Do it! board provides a wire wrap field (2,54 mm grid) to integrate user application hardware.
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Figure 2: Low Pin Count - Do it! board connectors, switches and LED's

All of the Low Pin Count - 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 I/O ports before you connect any external signal to the

Low Pin Count - Do it! board!

3.1 Configuration switch SW3

The different operation modes of the Low Pin Count - Do it! board can be set by SW3 switches S1-S4.

S1 OFF Normal operation mode
S2 OFF No UART

S3 OFF CPU clock = 8 MHz

S4 OFF No handshake for UART

Table 1: Configuration switch SW3, factory settings
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3.1.1 Operation mode selection SW3/S1

SW3 switch S1 controls the operation mode of the Low Pin Count - Do it! board. Setting SW3/S1 to ON
allows to reprogram the internal FLASH memory of the 78KOS/KA1+ device using the PG-LPC FLASH
programming software.

SW3, S1 Operation mode
OFF (default) Normal operation mode
ON FLASH memory programming mode

Table 2: Operation mode selection SW3/S1

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 Low Pin Count - Do it! board. The UART®6 signals
RxD6 and TxD6 are connected to the FT232 interface lines when setting SW3/S2 to ON.

SW3, S2 Operation mode
OFF (default) RxD6 / TxD6 disconnected
ON RxD6 / TxD6 connected to FT232 interface lines

Table 3: UART selection SW3/S2

3.1.3 Clock mode selection SW3/S3
SW3 switch S3 controls the clock operation frequency of the Low Pin Count - Do it! board.

SW3, S3 Operation mode
OFF (default) Clock frequency = 8 MHz
ON Clock frequency = 4 MHz

Table 4: Clock mode selection SW3/S3

3.1.4 UART mode selection SW3/S4

SW3 switch S4 controls the UART communication mode of Low Pin Count - 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.

SW3, s4 Operation mode
OFF (default) UART communication without handshake
ON UART communication with handshake
(P40=RTS; P41=CTS)

Table 5: UART mode selection, SW3/S4
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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
Low Pin Count - 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 78KOS/KAL1+ device to the host system.

3.5 Connector CN1/ Clock configuration

Connector CN1 is used to define the operating clock of the Low Pin Count - Do it! board. Closing 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 Low Pin Count - Do it! board. To use this
operation mode close connectors CN1/1-3 and CN1/2-4.

CN1 Jumper setting Mode

1-2 open (default)

3-5 closed (default) Clock frequency = 8 MHz, supplied by CPLD
4-6 closed (default)

1-3 closed Clock supply by external oscillator. By using this
2-4 closed mode be sure to equip a crystal oscillator and
5-6 open corresponding capacitors to X1, C12 and C11.

Table 6: Connector CNL1, clock configuration
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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.

CN2 Jumper setting Mode

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

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

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

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

Table 7: Connector CN2, external peripheral configuration

CN12 Jumper setting Mode
1-2 closed (default) Power supply, Vcc=5V connected to
78K0S/KA1+ and external potentiometer R24
3-4 closed (default) AVRer pin connected to Vcc
5-6 closed (default) ANIO pin connected to R24 potentiometer arm
7-8 closed (default) P44/RxD6 connected to CPLD
(RxD line of FT232)
9-10 closed (default) P43/TxD6 connected to CPLD
(TxD line of FT232)

Table 8: Connector CN12, external peripheral configuration

3.7 External Potentiometer R24

A 10k potentiometer R24 is connected between Vcc and ground. Vcc is supplied to R24 by closing
connector CN12/1-2. The potentiometer arm can be connected to the ANIO analogue input of the
78K0S/KA1+ device by closing connector CN12/5-6.

3.8 AD converter reference voltage input

The reference voltage of the potentiometer R24 can be supplied to the AVggr input by closing connector
CN12/3-4.

3.9 External LED’s D1-D4

The LED’s D1-D4 are connected to the 78K0S/KA1+ device and are free for user application purposes.
The LED'’s are connected via a 4,7k Pull-up resistor to Vcc and therefore active low.

Port LED
P23 D1
P130 D2
P45 D3
P123 D4

Table 9: LED D1-D4 connection

For disconnecting a LED from a port for alternative usage cut the connection (default) of the
corresponding soldering bridge SB1-SB4.
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3.10 External connectors CN3,CN4, CN5, and CN6

CN3, 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 Low Pin Count - Do it! board provides a wire wrap
field - connectors CN4, CN5 and CN6 - allowing the integration of additional application hardware.

Table 10: External connectors CN3, CN4, CN5 and CN6

CN3 CN3 CN6 CN6 CN5 CN5 CN4 CN4

39 Vec |40 | AVger 39 [N.C. |40 |N.C. 39 [N.C. |40 |N.C. 2 N.C. [1 GND
37 Vee |38 | P20 37 |N.C. [38 [N.C. 37 |N.C. [38 [N.C. 4 N.C. [3 GND
35 Vee |36 | P21 35 [N.C. |36 |N.C. 35 [N.C. |36 |N.C. 6 N.C. [5 GND
33 Vec |34 | P22 33 |N.C. [34 [N.C. 33 |N.C. [34 [N.C. 8 N.C. [7 GND
31 Vee |32 | P23 31 [N.C. |32 |N.C. 31 [N.C. |32 |N.C. 10 N.C. [9 GND
29 Vee |30 [ P130 29 |N.C. [30 [N.C. 29 |N.C. [30 [N.C. 12 N.C. [11 [GND
27 Vee 28 P45 27 N.C. |28 N.C. 27 N.C. |28 N.C. 14 N.C. 13 GND
25 Vec |26 | P44 25 |N.C. [26 [N.C. 25 |N.C. [26 [N.C. 16 N.C. [15 [GND
23 Vee |24 | P43 23 [N.C. |24 |N.C. 23 [N.C. |24 |N.C. 18 N.C. [17 [GND
21 Vec |22 | P42 21 |N.C. [22 [N.C. 21 |N.C. [22 [N.C. 20 N.C. [19 [GND
19 Vee |20 | P41 19 |N.C. |20 |N.C. 19 |N.C. |20 |N.C. 22 N.C. [21 [GND
17 Vee 18 P40 17 N.C. |18 N.C. 17 N.C. |18 N.C. 24 N.C. 23 GND
15 Vee 16 P30 15 N.C. |16 N.C. 15 N.C. |16 N.C. 26 N.C. 25 GND
13 Vee 14 P31 13 N.C. |14 N.C. 13 N.C. |14 N.C. 28 N.C. 27 GND
11 \ 12 RESET 11 N.C. |12 N.C. 11 N.C. |12 N.C. 30 N.C. 29 GND
9 Vee |10 | Voo 9 N.C. [10 |N.C. 9 N.C. [10 |N.C. 32 N.C. [31 [GND
7 Vee |8 P123 7 N.C. [8 N.C. 7 N.C. [8 N.C. 34 N.C. [33 [GND
5 Vee |6 N.C. 5 N.C. [6 N.C. 5 N.C. [6 N.C. 36 N.C. [35 [GND
3 Vee |4 N.C. 3 N.C. [4 N.C. 3 N.C. [4 N.C. 38 N.C. [37 [GND
1 Vee 2 Vss 1 N.C. |2 N.C. 1 N.C. |2 N.C. 40 N.C. 39 GND
(N.C. = Not Connected) \

—
[
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4. 78K0S/KA1+ memory map

The memory layout of the uPD78F9222 4 kByte FLASH ROM device is shown in the table below.

OXFFFF
SFR Area
256 x 8 bits
0xFF00 Free for application
OXFEFF software
Internal high speed RAM
© 256 x 8 bits
S | OXFEOO
g OxFDFF
o e
2 Use prohibited
0x1000
OXOFFF
Flash memory Free for application
4096 x 8 bits software
0x0000

Table 11: 78K0S/KA1+ memory map

The Low Pin Count - 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.
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5. Low Pin Count - Do it! installation and operation

5.1 Getting started

The windows based PG-LPC FLASH programming software allows to select and download application
programs to Low Pin Count — Do it! board. As communication interface between PC host system and the
Low Pin Count — Do it! board a USB interface line is needed. Before you can download and run a
program, hardware and software must be installed properly.

5.1.1 CD-ROM contents

The CD-ROM shows following directory structure:

-8 LPC - Do it (F2) CD-ROM ROOT
D Acrobat - Acrobat Reader for 32Bit Windows OS
ID Dioc - Documentation
D 14R Embedded Workbench 73K |- 'AR Embedded Workbench 78K0/78K0S
D pPa-LPC - BSVIéIrDSC FLASH programming software, incl. USB
EH:I SEII'I'IFI|EF'I’EII;|FE|I'I'I5 - Sample programs for Low Pin Count - Do it!
{:l A0C Derno ... AD converter demonstration
l:l Light Demao ... Light Show
D FeacTime Demo ... Reaction time measurement
{:l Timer Demo ... Timer demonstration
{:l LART Demn ... UART demonstration

Table 12: Low Pin Count - Do it! CD-ROM directory structure
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6. Hardware installation
After unpacking Low Pin Count - Do it! connect the board to your host computer using the provided USB

interface cable. When Low Pin Count - Do it! is connected, the USB driver needs to be installed on the host
machine. Please refer to the following chapter “Software Installation”.

7. Software installation

The Low Pin Count - Do it! package comes with the several software demo packages:

¢ 1AR Systems Embedded Workbench for 78K0/78K0S, including C compiler, assembler, linker, librarian
and IAR C-SPY simulator

e PG-LPC FLASH programming GUI

e Sample programs

The IAR Systems Embedded Workbench and the PG-LPC FLASH programming GUI must be installed on
your PC. For detailed installation hints, refer to the following chapters and to the corresponding
documentation of the IAR Embedded Workbench.

The sample programs can be downloaded to the Low Pin Count - Do it! board directly from the CDROM.
Only if you intend to modify or debug (simulate) the sample programs it is necessary to copy the complete
\ Sanpl eProgr ans folder to your local hard disk.

Remark: Before modification or re-building of sample programs, do not forget to remove
“Read-only” attribute of copied files.

7.1 1AR Systems Embedded Workbench for 78K0/78K0S installation

To install the IAR Systems Embedded Workbench for 78K0/KO0S including C-SPY simulator, select the
SETUP program in the directory \ | AR Enbedded Wor kbench 78K\ ew78k\ of the CDROM. The setup
dialogues will guide you through the installation process.

7.2 PG-LPC FLASH programming GUI installation

To install the PG-LPC FLASH programming GUI select the SETUP program in the directory \ PG LPC\ of
the CDROM. The setup dialogues will guide you through the installation process.

7.3 Sample program installation

The sample programs do not require any installation for download to the Low Pin Count - Do it! board. If the
sample programs shall be modified it is required to copy them into any directory of your local hard disk. A
file copy using the Windows explorer is the recommended procedure.

Remark: Before modification or re-building of sample programs, do not forget to remove
“Read-only” attribute of copied files.
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7.4 Driver Installation

When Low Pin Count - 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\NECTo0Is32\PG-LPC\DRIVERS” was generated, containing the necessary drivers. Install the driver
according to the following procedure:

Installation on Windows 98SE/Me ......... Page 20
Installation on Windows 2000 ............... Page 22
Installation on Windows XP ................... Page 28

7.4.1 Installation on Windows 98SE/Me

1. When the Low Pin Count - 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

Next>]|

Figure 3: Add New Hardware Wizard (Windows 98SE )

Add New Hardware Wizard

This wizard searches for new drivers for:

USE <-» Serial

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

Click.

¢ Back Cancel

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

then click [Next>|.

Figure 4: Search Method (Windows 98SE)

Add Hew Hardware Wizard

What do pou want Windows to do?
Check that "Search for a i

suitable driver ..." is selected.

v Search for the best driver for your device. ;
{Recommended).

" Digplay a list of all the drivers in a specific
loc:ation, 0 you can select the driver you want.

Click.

< Back |! Mewt » I Cancel
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3. Check the "Specify a location" check box only and enter "C:\Program
FilesS\NECTo00Is32\PG-LPC\DRIVERS" in the address bar, then click .

Figure 5: Search Location Specification (Windows 98SE)

Add Hew Hardware Wizard

wiindowes will zearch far new drivers in its driver database
on yaur hard drive. and in any af the following zelected
locations. Click Mext to start the search.

[~ Floppy disk diives

[T Microsoft Windows Update
<1> Check "Specify

a location" only. v Specify a location:

| IC:\.F'ru:-gram Filez"MECT oolz 32MPG-LPChdrivers vll

Browsze. .. |

< Bpck et = I Cancel I

<3> Click.

<2> Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERSs".

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 [Next>|

Figure 6: Checking Driver to Be Installed (Windows 98SE)
Add New Hardware Wizard

Windows driver file search for the device:

UISE High Speed Serial Corverter

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

Location of driver:

CAPROGRA™TYNECTOO™14PGLPCADRIVE
=)

Click.

Cancel |
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5.  When the window below is displayed, the installation of the USB driver is completed. Click

. The installation of the USB Serial Port driver is then automatically performed.

Figure 7: Installation Completion (Windows 98SE)

Add Mew Hardware Wizard

% IUSE High Speed Serial Converter

Windows has finished instaling the software that your new
hardware device reguires.

Click.

7.4.2 Installation on Windows 2000

1. When the Low Pin Count - 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

Xt>].

Figure 8: Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

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

Click.

To continue, click MHext.

£ Hack MHext » Caricel
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2. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

then click [Next>|

Figure 9: Search Method 1 (Windows 2000)

Found New Hardware Wizard

Install Hardware Device Drivers
A device driver iz a zoftware program that enables a hardware device to wark with
an operating syztem.

Thiz wizard will complete the installation for thiz device:
Check that "Search for a @ USB <> Serial

suitable  driver " is
selected.

A device driver iz a zoftware program that makes a hardware device work. “Windows
needs driver files for pour new device. To locate driver files and complete the
installation click Nest.

wihat do pou want the wizard to da’?

Click.

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

" Dizplay a list of the known drivers for this device 3o that | can choose a spéome
driver

< Back II Mext » II Cancel |

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

Figure 10: Driver File Location 1 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files
‘wihere do pou want ‘wWindows to search for driver files?

Search for driver fileg for the following hardware device:

@ LUSE <= Serial

The wizard searches for zuitable drivers in its driver databaze on pour computer and in
Check that "Specify a any of the following optional search locations that you specify.

To start the search, click Next. If you are searching on a floppy disk or CD-ROKM drive,
inzert the floppy disk or CO before clicking Mest.

location" only is checked.

Optional search locations: )
[~ Floppy disk, drives Click.
[ CO-ROM dives
v Specify a location
[ Microsoft Windows Update

< Back Cancel |
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4.  Enter "C:\Program Files\NECTo0Is32\PG-LPC\DRIVERS" in the address bar, then click

OKl

Figure 11: Address Specification 1 (Windows 2000)
Found Mew Hardware Wizard

Ingert the manufacturer's ingtallabion disk into the diive
g zelected, and then click OF.

Click.

Cancel

i),

Copy manufacturer's files from:

||C:'xF'ru:ugram Files\MECT ools32WPGE-LPChdrivers j Browse. .. I

Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERS".

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

5. Click [Next3]

Figure 12: Driver File Search 1 (Windows 2000)

Found New Hardware Wizard

Driver Files Search Results o
The wizard has finizhed zearching for diver filez for pour hardware device.

The wizard found a driver for the following dewice:

@ LUSE <-» Serial

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

o hprogram fileznectools 32 pg-lpchdriverstdibuz. inf

Click.

¢ Back I Cancel |
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6. Click to complete the installation of the USB driver.

Figure 13: USB Driver Installation Completion 1 (Windows 2000)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

\> |JSE High Speed Serial Converter

YWindows has finizhed ingtalling the software for this device.

z

Click.

To close this wizard, click Finizh.

Carcel |

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

Figure 14: Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New
:'?\ Hardware Wizard

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

Click.

To continue, click Mest. l

< Back Mext » I Caricel

8. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

then click .
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Figure 15: Search Method 2 (Windows 2000)

Found New Hardware Wizard

Install Hardware Device Drivers

& device driver iz a software program that enables a hardware device to work, with
an operating syztem.

Thiz wizard will complete the installation for this device:

Check that "Search for a
suitable  driver " s
selected.

@ USE Serial Part

A device driver iz a software program that makes a hardware device wark. *Windows

needs driver files for pour new device. To locate driver files and complete the
installation click Mext.

Wwhat do you want the wizard to da?

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

Click.

" Displap a list of the known drivers for this device so that | can choose a g

driver
< Back I Mest > i Cancel

9. Check the "Specify a location" check box only, then click .

Figure 16: Driver File Location 2 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files
Wihere do pou want Windows ta search for driver files?

Check that "Specify a
location” only is checked.

Search for driver files for the following hardware device:

@ LISE Serial Part

The wizard zearches for suitable drivers in its driver databaze an pour computer and in
any of the following optional search locations that vow specify,

To start the zearch, click Mest. IF pou are searching on a floppye disk or CO-ROM drive,
inzert the floppy dizsk or CO before clicking Mext.

Optional search locations:

[ Floppy disk diives

Click.
™ CD-ROM dives

V¥ Specify a lozation
[ Microsoft Windows Update

< Back Mewt > I Cancel
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10. Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERS" in the address bar, then click

oKl

Figure 17: Address Specification 2 (Windows 2000)

Found New Hardware Yizard x|

Click.

Inzert the manufacturer's installation disk inta the drive 0K, |
=) zelected, and then click Ok,

Cancel

i

Copy manutacturer's files from:

C:\Pragram Files\MECT ool: 324PG -LPCh\drivers [ Browse. ..

J

Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERS".

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

11. Click Next>).

Figure 18: Driver File Search 2 (Windows 2000)

Found Mew Hardware Wizard

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

The wizard found a driver for the following device:

@ USE Serial Part

Windows found a driver for this device. Tainstall the driver Windows found, click Mest.

c:\program fileshhectoolz32pg-lpchdrivershftdipart. inf

Click.

< Back Hest > Cancel
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12. Click to complete the installation of the USB driver.

Figure 19: USB Driver Installation Completion 2 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
% Hardware Wizard

3

_\> USE Serial Port

windows hag finished ingtalling the software Faor thiz device.

Click.
To cloge this wizard, click Finish,
R | ]

7.4.3 Installation on Windows XP
1. When the Low Pin Count - 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 .

Figure 20: Found New Hardware Wizard 1 (Windows XP)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helpz you install software for:

USE <-» Serial

':} If your hardware came with an installation CD
~4 or floppy disk, insert it now.

What do you want the wizard to do?

Check that "Install from a list
or specific ..." is selected.

) Install the software autamatically [Fecommended)
%) Install fram a list or specific location (Advanced) Click.

Click Mext to contitie,

Mext > 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\NECTo00Ils32\PG-
LPC\DRIVERS" in the address bar, then click .

Figure 21: Search Location Specification 3 (Windows XP)

Found Mew Hardware Wizard |

Pleaze choose your search and installation options.

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

L © Search for the best diver in these locations.

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

[™ Search remavable media [floppy, CO-ROM...)

v Linclude thiz locabion i the caarch:

_— [C\Program Files\NECTook32\PG L PChdiivers. =)

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

] A ; ;
" Don't search. | will choode the driver ta install.

Choose thiz option to selgct the device driver fram a list. Windows does not guarantee that
the driver you chooze willbe the best match for your hardware,

¢ Back | Mewt » || Cancel

<3> Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERS". <4> Click.

3. As shown below, "has not passed Windows Logo testing to verify its compatibility with
Windows XP." is displayed. Click Continue Anyway].

Figure 22: Windows XP Logo Testing 3 (Windows XP)

Hardware Installation

1 E The zaftware you are installing for thiz hardware:
.
USE High Speed Serial Converter

hasz not pazzed Windows Logo testing to verify its compatibility
wtith “windows =P, [Tell me why thiz testing i important. |

Continuing pour installation of thiz software may impair
or destabilize the conect operation of your spstem
either immediately or in the Future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Click.

I

| Continue &rypway # | STOF Installation
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4.  When the window below is displayed, the installation of the USB driver is completed. Click

Finish|.

Figure 23: USB Driver Installation Completion 1 (Windows XP)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztaling the software for:

E USE High Speed Serial Converter

Click.

Click Finish to cloge the wizard,

Finish

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

Figure 24: Found New Hardware Wizard 2 (Windows XP)

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

This wizard helps vou install software for:

USE Serial Part

'jl If your hardware came with an installation CD

=2 or floppy disk. insert it now.

what do wou want the wizard to do’?

Check that "Install from a list
or specific ..." is selected.

() Install the software automatically (Fecommended)
) Inztall fram a list ar specific lacation [Advanced)

Click.

Click Mext to continue.

| MNewts | Cancel
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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\NECTo00Ils32\PG-
LPC\DRIVERS", then click Next>)].

Figure 25: Search Location Specification 2 (Windows XP)

Found New Hardware Wizard 1

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

Please choose pour search and installation options. :‘§

> Search for the best driver in these locations.

Uze the check boxes below to imit 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...]

" . . Line byt e Jo e s b i bhe aoareds-
<2> Check "Include this location /> e L docnial
Browse |

in the search:" only. | C:\Program Files\WECT oals 324PG-LPChdrivers =

Dot search. | wil cHdose the driver to install

Chooze thiz option to gelect the device driver from a ligt, ‘Windows does not guarantee that
the driver you chooze il be the best match for your hardware.

< Back I MHext > Cancel

<3> Enter "C:\Program Files\NECTools32\PG-LPC\DRIVERS". <4> Click.

7. As shown below, "has not passed Windows Logo testing to verify its compatibility with
Windows XP." is displayed. Click Continue Anyway.

Figure 26: Windows XP Logo Testing 2 (Windows XP)

Hardware Installation

1 "_\ The software you are installing for thiz hardware:
.
USE Serial Port

has not paszed "Windows Logo testing ta verify its compatibility
with Windows =P. [Tel me why thiz testing is important. ]

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

Click.

STOR Installation
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8.  When the window below is displayed, the installation of the USB driver is completed. Click

Finish|.

Figure 27: USB Serial Port2 Driver Installation Completion (Windows XP)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished instaling the zoftware for:

3 LISE Serial Port
p

Click.

Click Finizh to close the wizard. /

£

Finizh
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7.5 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 Low Pin Count - Do it! board, the
information to be checked here is needed.

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

Figure 28: Device Manager

E Computer. Management

EEX

Q File  Action  View ‘MWindow Help | =] _J
¢ B@E S 2

B Computer Management (Lacal) j Computer ~
- m System Tools g Disk drives

I+ @ Ewvent Viewer

[+ shared Folders

[+ Local Users and Groups
+

o

Performance Logs and Alerts
Device Manager
= @ Storage
[+ Removable Storage
Disk. Defragmenter

Disk. Management
+ & Services and Applications

é Display adapters
b DNDYCD-ROM drives
|-i=2) Floppy disk controllers
+ g Floppy disk drives
+ = IDE ATAIATAPT controllers
+ -2 Keyboards
+ -y Mice and ather painting devices
+- & Monitors
+ - HE Metwork adapters
= % Ports (COM & LPT)
r;,f Cammunications Port (COM1)
r‘y‘ Cammunications Port (COMZ)

]

i 115E Serial Pork (COM3)
+ ﬂ Processors
+-€= SCS1 and RAID controllers
+- ¥ sound, video and game controllers

+ % System devices

Universal Serial Bus conkrollers

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

ISE High Speed Serial Converter

Check that "USB High Speed
Serial Converter" is present.

nitrafler

& USE Root Hub

For Windows 98SE/Me

Caution Do not select [Update| and [Erase] when communicating with the

Low Pin Count - Do it! board.

For Windows 2000/XP

Caution Do not perform "Hardware Modification Scan" when communicating with the
Low Pin Count - Do it! board.

Remark

(COM?) needs to be selected.

If the drivers above are not displayed, or the mark "x" or

CHAPTER 10 TROUBLESHOOTING.

In the GUI port list box, the same communication port as COM? of USB Serial Port

is prefixed, refer to
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7.6 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".

Figure 29: Driver Uninstallation

RITEY
iy

File Edit View Favorites Tools  Help | ]

Bath = 59 - 'ﬁ' @ e i = |3 -
Qs+ - | s | v |15 =

Address |u.j C:\Program FilesiMECTools32\Pa-LPC drivers

ECE

1KE
-— 405 KB

A FTDIUNIN

3.  Click[Continug].

Configuration Settings
Application

Mame = | Size | Tvpe | Date Modified

901 Release Info 6kKE Woaordpad Docurment 06,02, 2004 05:30
2134 Release Info KB Wordpad Docurnent 06,02, 2004 05:30
EAN232—03 228KE Adobe Acrobat Doc..,  06,02,2004 08:30
EANZSZ—DS 1.987 KE Adobe Acrobat Doc...  06.02.2004 03:30
@COMPORT 6KE #dobe Acrobat Doc,.. 06022004 03:30
i}] FTCOMMS WD 24 KB Wirtual device driver 06,02, 2004 05:30
frdibus 19KE  System file 06,02, 2004 0&:30
gFTDIBUS KB Security Catalog 06,02, 2004 0&:30
E}FTDIBUS 4 KB Setup Information 06,02, 2004 05: 30
QFTDIF‘ORT 8KB Security Catalog 06.02,2004 05:30
}FTDIPORT S5KB Setup Information 06,02,2004 05:30

06,02, 2004 05:30
06,02, 2004 05:30

FTOIUMIN 1 kB Configuration Settings  06,02,2004 08,30
FTSEMNUM 25KB  Syskem file 06,02, 2004 08:30
|_{‘u] FTSEMUM. WAD SKE  Wirtual device driver 06.02. 2004 05:30
Frserzk S5 KB Syskem filz 06,02, 2004 05:30
FTSERIAL . 69 KE  System file 06,02, 2004 03:30
“HFTSERMOU Double-click. | 5 e co i tmformation 06 02, 2004 08:30
,’3] FTSERMOU. VD 10KE  Wirtual device driver 06,02, 2004 05:30
._‘Q Feseruiz. dll 43 KE Application Extension  06.02,2004 05:30
i}] FTSERUL.OLL 23KE Application Extension  06,02,2004 030
I‘E’I README 2KB Text Document 06,02, 2004 08:30

Figure 30: Driver Uninstaller

FIDI Uninstaller ¥ersion 2.1

If your USB device is connected. [

Press Continue to uninstall the driy

Continue

it now...

Click.

to quit.

Cancel
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4.

Click to complete driver uninstallation.

Figure 31: Completion of Driver Uninstallation

FTDI Uninstaller Version 2.1

Uninstalling ¥1D_0403%PID_6001

Deleting reqgistiy entries___
Deleting files._..

Uninstall complete. press Finish to exit.

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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8. PG-LPC FLASH programming software

8.1 Starting up the GUI Software

. 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
parameter
Menu bar Figure 32: PG-LCP GUI Software Main Window window
_[Of x|
Devicel
Mame :
Toolbar
Firm Werzion :
ExtCode :
Wendor
Action log window — Parameter filef
Mame :
Farmat ;
Werzion :
Proceszor Wer. :
Load filel
M ame:
Drate:
Chbkzum:
Area:
Connection to devicel
Part:
Status bar Speed:
Wdd:
Freq.:
o | Multiply
4 Nl
Ready l_ l_
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This window consists of the following items:

Name Display Information
Menu bar Displays menu items executable by the
(displayed at the top) PG-LPC.
Toolbar Displays frequently used commands as
(displayed under the menu bar) icons.
Action log window Displays an PG-LPC action log.
(displayed under the toolbar)
Programmer parameter window Displays programming parameter
(displayed to the right of the action log settings.
window)
Status bar Displays status.

8.2 Toolbar

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

Table 13: 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 [Eile] menu

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

Figure 33: [File] Menu

=APG-LPC
File Device Miew Help
Load, ..

it
»» FlashOpening....
Flazh Dpen OF,

(1) [Load] command

~ The [Load] command allows you to select a program file.

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

Figure 34: HEX File Selection Window

open 2| x|
Look in: | 3 PG_LPC ~| « @ eF E-

| 1bin

I:IDrivers

:I Prrm

File narne:

Open I
Files of type:  |HEX Files( HEX] | Cancel |
i

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 | x| 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

8.3.2 [Device] menu

Windows XP is used.
When Windows 2000 is used, PG-LPC.INI is created in the WinNT folder.

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.

Figure 35: [Device] Menu

=APG-LPC
File | Device Miew Help

Ji| ks & 1D\

Prograrn

Werify

Security
Checksum

Autoprocedure(EPY)

Sigmature read

Setup...

(1) [Blank Check] command

.

The [Blank Check] command allows you to make a blank check on the 78K0S/KA1+
target device 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

The [Erase] command erases the flash memory of the 78K0S/KAl+ 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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(3) [Program] command

i’

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

(4) [Verify] command
This command is not supported.

(5) [Security] command
This command is not supported.

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

(7) [Autoprocedure(EPV)] command

2\

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

(8) [Signature read] command
This command is not supported.
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(9) [Setup] command
The [Setup] menu allows you to make settings related to flash memory rewriting
ﬁ according to the 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.

(@) 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.

Figure 36: Device Setup Window - Standard

x

Standard | Advance |

Parameter file | PR File Headl

—Host connection————— — Supply ozcillator
Fart | vI Frequency | MHz
Speed | = I Multiply rate I

— Dperation Mode

r" Ehlp Startl TI
" Block Er‘u:ll "I

" Area [~ Show Addres

0k I Cancel

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.

[ | Cancel | button]

Clicking the | Cancel | button closes the window without saving the settings on the
Standard and Advance menus.

41



Low Pin Count — Do it! NEC

<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.

Figure 37: Setup Window - Parameter File Selection
Parameter file PRk File Read |

Figure 38: Parameter File Selection Window

open 2| x|

Look in: | =3 Pim | « & ek EB-

7EF9222.prm

File name: [+ prm Open I
Files of type: | PRM Files(* PRM) | Cancel |

[|PRM File Read | button]

A window for specifying a parameter file is displayed. Specify a desired file then

click [Open|

L

42



Low Pin Count — Do it! NEC

<2> Communication interface to device
"Communication interface to device" is used to select a channel for communication
between the Low Pin Count- Do it! board and host machine.

Figure 39: Setup Window - Communication interface to device

Host connection

Part I vI
Speed I vI

[Port list box]
Select a channel for communication between the Low Pin Count- Do it! board and
host machine.

Remark Selectable ports can be checked using Device Manager. For details, refer
to 7.5 Confirmation of USB Driver Installation.

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

<3> Supply oscillator
"Supply oscillator" is used to select a clock that determines programming, data
transfer, and a transfer rate.

Figure 40: Setup Window - Supply Oscillator Selection

Supply ozcillator

Frequency I bHz
Multiply rate I

[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 "1.0".

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.

Figure 41: Setup Window - Operation Mode

Operation Mode

r" Ehlp Slartl TI
" Block Endl "I

i Area [~ Show Addres

[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:

Figure 42: Device Setup Window - Advance

[E Device Setup : |

Standard Adwvance |

— Command options
[~ Blank check before Erase

[~ Read verfy after Pragram
[~ Security flag after Program

[~ Checksurn atter Program

— Secunty flag zettings

[~ Digable Chip Erase
[~ Dizable Block Erase

[~ Dizable Program

ok I Carcel

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

Figure 43: Setup Window - Command options

— Command options
[~ Blark check before Eraze

[T | Beadwerfy after Fragram
[~ Security flag after Progran

[~ Checksum after Fragram

[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.

45



Low Pin Count — Do it! NEC

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.

Figure 44: [View] Menu

=1 PG-LPC
File Device | View Help

@ v Toolbar . g
v Stakus Bar %
b+ FlazhOpening....

Flazh Open OF.
»2COMMAMND: Device Setup

(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:

Figure 45: [Help] Menu

=1PG-LPC

File Device Yiew | Help

ﬁ About PG-LPC, .. ‘

b FlashOpening....
Flazh Open OF,
»2>COMMAMD: Device Setup

(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.

Figure 46: About PG-LPC Window

About PG-LPC 1 x|
— |
i
Y 1.00

Copyright [C] HEC Electronics corporation 2004, 2005

Demonstration Kit Low Pin Count = Da 1!

Ok

a7
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8.4 Programmer Parameter Window
This window displays the settings of the programming parameters.

Figure 47: Programmer Parameter Window

Device

Mame :

Firm Yergion ;
EutCode
Wendor ;

FParameter file—
Mame :
Format :
Wersion ;
Proceszor Wer.

Load file—
M arne:

[rate:

Chk.zum:

Area:

Connection bo device

Part:
Speed:
Widd:
Freq.:

b ulkiply

[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
Low Pin Count - Do it! board. This chapter covers how to start the system, execute the EPV command,
and program the target device uPD78F9222 mounted on the Low Pin Count - Do it! board.

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

Target board Low Pin Count - 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 CHAPTER 7
SOFTWARE INSTALLATION (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 CHAPTER 7
SOFTWARE INSTALLATION (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. Nevertheless, newest version of parameter file for
the uPD78F9222 device can by download from the following URL:

http://www.ee.nec.de/updates
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(4) Connecting and starting

<1> Set the Low Pin Count - 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:

SW3 Setting CN1 Jumper setting
S1 ON 1-2 open
S2 don’t care 3-5 closed
S3 don’t care 4-6 closed
S4 don’t care

|
NEC &
—m 00000000
2 00000000,
R24 — 00000000
: 00000000°
= 20000000
g 20 00000Q
= 00000000
| 000000 OOE
= 000000093
I © o 0000000
Lo | I B 0000000
% =| SJe o. leeeeeeeel
= = 00000000,
e 00000000
00000000
90000090:
00 0OOO:
0000000
CNT o0o000OO
- 2000009
Py N3 CN6 CN5 CNA4
'1,“. I-l\?\_ '-'\:': / | 7

CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
34 don’t care 34 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

<2> <Plug and Play> Connect the Low Pin Count - Do it! board with the host machine via the

USB cable.
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<3> Start the PG-LPC GUI.

Figure 48: GUI Software Startup Screen

=APG-LPC

o

File Device Wiew Help

=10l x|

7 & ¥

Mame ;

EutCode :
Vendor

Firrn %ersion ;

Device

Marne :
Format :
WVersion :

Processar Ver.

Parameter file -

Mame:
Date:
Chlksumn:
Area:

Laoad file

Part:
Speed:
Wdd:
Freq.:

Connection to device -

P uiltiply
Kl _rlJ I

Ready

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

Figure 49: <Standard Device Setup> Dialog Box

ﬁ Device Setup

Standard | Advance |

Parameter file |

FRM File Read |

— Hosgt connection

Port  |[CEIZRNN ~ |
Speed I = I

Supply ozcillator

Frequency I MHz
tultiply rate I

— Operation Mode

r" Ehll:l Startl TI
" Block En.jl 'I

" Aea [~ Show Addres

o ]

Cancel
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<3> Click |PRM File Read| to open the parameter file selection window.

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

Figure 50: Parameter File Selection

2%

~| &« B e E-

File: riarme: |?8F9222.prm Open I
Files of type: [ FRM Files( PRM) =] Cancel |

&

<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.

Figure 51: Port Selection

E! Device Setup ﬂ

Standard | Advance |

Parameter file |7BF3222 prm PR File Headl

— Host connection

Supply ozcillator

Frequency IE_EII:I MHz

Multiply rate 1100

Part

Speed

— Dperation Mode

" Elack Endlmﬁ "'I

) frea [T Show Addres

] I Cancel

Remark Selectable ports can be checked using Device Manager. For details, refer to 7.5
Confirmation of USB Driver Installation.
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<5> Set "Supply oscillator" according to the specifications of the Low Pin Count - 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:

Figure 52: <Standard Device Setup> Dialog Box after Setting

E! Device Setup El

Standard | Advance I

Pararmeter file |?8F9222.prm FRk File Headl

—Host connection————— — Supply ozcillator

Fart I vl Frequency IS_I:II:I MHz
Speed |1152|3|3 .I Fultiply rate  |1.00

— DOperation Mode

 Block End[015 |

| fiea [~ Show éddies

0K I Cancel

<6> Switch to the Advance dialog box.

Figure 53: <Advance Device Setup> Dialog Box

E! Device Setup 5[

Standard Advance |

— Command options

I | Beadiwerfy atter Fragram

[~ Security fag after Program

[T Checksum after Program

— Security flag setting
I~ Digable Chip Erase

I~ | Dizable Black Erase

I~ Disable Fragranm

Ok I Cancel

<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:

Figure 54: Completion of Parameter Setting

_|ol x|
File Device View Help
P -\
* FlazhDpening.... ;I Device
Flash Open OK MName :
»»COMMAMD: Device Setup
PRM File Read OK. Firrn Wersion :
ExtCode :
. . - P ter file
"PRM File Read OK." is displayed. Mame: T7EF9222 Srameteriie
Farmat : 0413
Yersion ; Y1.00
Processor Ver. - 0300
Il o bl
I arme:
Date:
The display is updated. Chksum:
Connection o device -
Port: COk4
Speed: 115200
Wdd:
Freq.: 8.00
Muliiply  1.00
o (1
Ready

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

Figure 55: After Downloading

1ol x|
File Device Miew Help
P 7 T8
»» FlazhDpening.... - Device
Flash Open OK B Hame :
> COMMAND: Device Setup
PR File Read OF. Firm %ersion :
»:C0MMAND: LoadFile Opet() EutCode :
Success read HEX file. Wharmelsr -
ﬁ ———— Parameter fila-
Mame: 7EF3222
. . Farrnat : 0413
"Success read HEX file." is Yersion ; .00
displayed. Processor Ver. : 0300
Load file

Mame:  LIGHT_DEMO.HEX

Date: 20049246 15:14:07
Chlkgum: 5171h
Arear  000000k-000425k

- - Connection to device
The display is updated. Part: COM4
Speed: 115200
Ydd:
Freq.: 8.00
= Muliiply  1.00
< _'I_I I
Ready
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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 uPD78F9222 device.

Figure 56: After EPV Execution

_{ol x|
File Device Miew Help
P g
J : N
[F>COMMAND: Reset | Device
Flazh Resetting. .. Mame :
k.
gending reset cormmarnd... Firrn %ergion :  0.00
ok ExtCode : 0000k
Yendor ; 00k
>>COMMAND: AutoProcedurs(Epy] = - .
el [Erzsiiog arameter file—
| ohins eraee o] Mame: FBF3222
Flazh Prngramming'h\ E,rmmat 3 E;}'IDSD
Flazh Programming <105 ... - Ef3I0n - i
Flazh Programming <205 ... "...finish" is displayed. Processorer. : 0300
Flazh Programming <305 ... Load file—
Flazh Programming <405 . Mame:  LIGHT_DERMO.HE=
Flazh Programming <50%: .. Date: 200441246 15:14:07
Flazh Programming <B0%: .. Chkgum: 5171h
Flazh F'ru:ugramming <0 Area: 000000h-0004250
Flash Programming <807 —— Connection to device
e a Port: COkd4
Flazh Programming finigh! _
Flash Internal Verify OK| spzeih UGl
Wdd:
Freq. 8.00
Multiply — 1.00
Kl L|J I
Ready

(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 Low Pin Count - Do it! board to the normal operation mode by switching SW3/S1 to OFF.
< Plug and Play> the Low Pin Count - 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 Low Pin Count - Do it! board may not be installed correctly.
Action:

Install the GUI software again by referring to CHAPTER 7 Software Installation.

In checking by Device Manager, "USB Serial Port" or "USB High Speed Serial
Converter" is not displayed. Alternatively, the "!" 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.
e 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.

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 CHAPTER 7.4 Driver Installation.
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| Communication with the Low Pin Count - 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 CHAPTER 7.4 Driver Installation.

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 78KOS/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 78K0OS/KA1+ device, connector
CN2.

Cause:

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

Action:

Use the 78F9222.prm that matches the Low Pin Count - 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

11.1 General Introduction

Each of the sample programs is located in a single directory, which will be called main-directory of the
sample. The five sample projects files are included in one IAR workspace file named
“LPC_demo_projects.eww”.

address | F\SamplePrograms
Mame # | Size | Type |
Clapc pema File Folder AD converter demonstration
CLight Dema File Folder Light Show
[CARreacTime Dema File Falder Reaction time measurement
[0 Timer Demo File Folder Timer demonstration
CIUART Dema File Folder UART demonstration
[#]LPC_dema_projects.eww 1 KB IAR IDE Workspace workspace file, IAR Embedded Workbench

Table 14: Example directory structure

A main directory of each sample contains the project inclusive all output files of the development tools. All

sample programs use the same directory structure:

address | F:\SamplePrograms'Light Dema

Mame  # | Size | Twpe |

(pebug File Folder output files for IAR C-SPY simulator

CRelease File Folder output files for Low Pin Count - Do it! board (i.e. Intel HEX file)
DFQZZZ_‘\M.XCL 10KE %CLFile linker command file

[=]Light_demo.dep: SKE DEFFile dependency information file, IAR Embedded Workbench

(=] Light_dema.ewd 10KE  EWD File project setting file, IAR C-SPY debugger

(=] Light_derns. ewp 39KE  EWP File project file, IAR Embedded Workbench

Iight_samplesession.c 13KE i File C source file

Table 15: Example structure

The main directory contains the project files for the IAR Systems Embedded Workbench, the corresponding

C source file and the linker command file (xcl File).
All output files of the development tools for each target are generated in the directories Debug and

Rel ease. One target is the IAR C-SPY simulator directory Debug and the other is the demonstration kit
hardware directory Rel ease.

To open the IAR Systems Embedded Workbench for a sample program please double-click on the IAR
workspace file “LPC_demo_projects.eww” in the directory Sanpl ePr ogr ans.

For details of using IAR Embedded Workbench and IAR C-SPY Simulator please refer to the manuals.
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2% 1AR Embedded Workbench IDE =10 x|

File Edt WYiew Project Tools ‘Window Help
IR S S % G5 0 5% | D)

e > | LieH_sampLesession.C | T
Light_demo - Debug j Iz j
Files I /# Module:  main

ADC_demo - Debug v
=)= Light_demo - Debug
| = @ light_samplesession.c

(23 Output

\

FeacTime_demo - Debug v
Timer_demo - Debug v
UART _derma - Debug v

A4 Femction: main progran

5
woid wmain(woid)

!

unsigned char i=0;

__di=zable_interrupt{):
init CPU{);

init LED():

init THM30();

INTHO=0x00;
PMEQ=0;

__enable_interrupt():

while (1)
{
if (IntPOFlagy)
i
IntPOFlag=0;
if(i<7)
i+
else
i=0;
}
pShow[i]():

i

A4 wlokal interrupt disable
A CPU initialization

/7 LED port initialization
s/ initizlization of timer§l

A4 set falling edge detection for INTPO

£ enable external interrupt INTRO

/7 global interrupt enable

£F eyl pressed?

F¢ Reset status flag Keyi

4 call selected show

s
s ISE: isr INTIMIO -
Overview | ADC_demn | Light_demo | ReacTime_demo 4 [+ | Il @l 4 | >|_I
Fi\SAMPLEPROGRAMSILight DemoiLight_dema.ewp I v
Figure 57: IAR Systems Embedded Workbench 78K0/K0S
% 1nR Embedded Workbench IDE 10 x|

File Edt View Project Debug Simulator

Tools  Window Help

DT & s B o

B R 6% 38

Ziez2LE22 28

x [ - v x x x
light_samplesession.c e N A N e
Light_demo - Debug = 7 momie:  main :1 Goto ~| |Memony [CPU Regiters |
Fil | ~ | B A7 Function: mein progran INTHO=0=00: 7 =et tall || [ECPU Registers
I: = . A Clock output
B [EILFC_DEMO_. . . : B /7 enable exter Part
v ‘{'"m i L 0AABE4 cLl (|
__enahle _interrupti): -
e unsigned char i=0; 01E5S 0ATA1E EI Serial interface RFE?C
s 01B8 3018 ER A/D converter k01AF
v _ disable_interrupt(); /¢ global int_| e 1;2};9]” Mo Isﬂtf;gf;'m 02
v init CPU(); S CPU imitie Show[il(): Others R
init LED{]; /4 LED port i 01BD 0425 MO CCTIER2 = 22
init TMBO(); SF initialize 01EBF 0AF102 HO?
oic? 22E8B00 CA’
st o7 set zart DICE  D2OFE 4D
FMEO=0; £ enable ext nica oF MO
01CA 0AEL HO
_ enable_interrupti); SF global int 0i1cc 2001 HO
01CE EC HO
o nicyE 222501 [of Yt
Overview [ADC_dema | Ligt « [ | 125 I | Ll_l A > < |+
x
Log |‘
Thu Dec 16 15:56:47 2004: C-5PY Processor Descriptor for 78K0 and 78K0S v4.20A
Thu Dec 16 15:56:47 2004: C-5PY Simulator Driver for 78k0 and 78K05 V4,204 [Kickstart]
Thu Dec 16 15:56:47 2004: Loaded debugee: FASAMPLEPROGRAMS Light Demao\DebugiLight_demo.d2B
=| Thu Dec1615:56:47 2004: Target reset LI
2 Debug LDgIEuiId x
* Goto =] [mi_rou=]
oo0o0 84 00 17 17 17 17 17 17 ea 01 17 17 17 17 17 17 .. ... ...... 3
o010 17 17 17 17 17 17 17 17 17 17 =4 01 17 17 17 17 .. ... ......
oo20 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 .. ... ......
o030 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 .. ... ......
o040 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 .. ... ......
oos0 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 .. ... ......
o060 17 17 17 1% 17 17 17 17 17 17 17 17 17 17 17 17
o070 17 17 1% 1% 17 17 17 17 17 17 17 1% 17 17 17 17
o080 98 17 17 17 Da fa le £0 80 f= 26 lc 22 ce 00 Da
0090 71 3c 35 fc 90 fe £0 02 00 =4 Oa 05 Oa 73 Oa 05
0020 3c 02 Da of Da 43 of 8c 34 fo 36 fa fo ob 04 EO i
Ready Ln 170, Cal 3 v

Figure 58: IAR System 78K0/K0S C-SPY Simulator
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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 LED’s D1 to D4.

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

the following:

Used Internal Peripherals | Used External Parts

Timer80 LED's D1- D4

A/D converter Potentiometer R24
Button SW2

SW3 Setting CN1 Jumper settin
S1 OFF 1-2 open
S2 OFF 3-5 closed
S3 OFF 4-6 closed
S4 OFF

T ™ /
e 5588 NEC 4
YlHE D) “ﬁ'B@@@ YY)
(EOg ee0me000,
e i R NET 00500000%
i | 78kosikat+ (09099999
X = g Y 96000000
< E |3 @eecesee:
| N o8 = IO 2298092
L Annn TRANGAGANAR & —p0 0 000008
J.“. S cl = [-|e® 000000
] | ==} E] 000000003
| R | °co o) |0000000e:
— 3 B 00000000,
TS 000000 0Q
20000000
9o 12 10 [ I X XXX X X B
| 000000005
OOEE E 000|ecoveceaey
1) Hlece|cocccooel
L : | — | o200 020@
10 CN12 1 CN2 9| CN3 CNé CN5 CHN4
LUW Plllcuullt |t !

CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
3-4 closed 3-4 closed
5-6 closed 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
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11.3 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 SW?2 restarts
the application.

Used Internal Peripherals | Used External Parts
Timer80 LED's D1- D4

Button SW1

Button SW2

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

SW3 Setting CN1 Jumper setting
S1 OFF 1-2 open
S2 OFF 3-5 closed
S3 OFF 4-6 closed
S4 OFF

/
[0 W] [0 W 6083 NEC %
I-'"' :."]E-DHHJ T Y TITEY]
- = asveseed
In_ B! |8 ® i 2
e A m2d NEC —a® Ililig
- . TZI1XIITT W
.E1mnimm"l".3| T8KOSIKAT+ G dsoee 0@z
g| H Hil speesese
£l = L3 seeesese:
I | ] — i i dad
00 | imnaeg | - —po0000000;
—'IIJI I 1 | o] mMEI T T I T YT )
1234 I UUTTNE = E E- ....".‘_ﬁ
T | = E e o). ceeesese:
i — E[ E TI T ™
BT (TYTTTIITY Y &
.illltt.i
g ey w *SSEISB0
o 00 000000%
L 11 1) EE o¢| eosoooeey
oN 7 117 IR LY
1 . R 29202 DO
@ ¢ 0 ENTZ_ 4 1 CNG G| CN3 CNE Ca Cha
¥ e Cow Fin Count - it !

CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
3-4 don't care 3-4 closed
5-6 don't care 5-6 closed
7-8 don't care 7-8 don't care
9-10 don't care 9-10 don't care
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11.4 ReacTime demo

This sample program demonstrates a reaction time measurement. The application starts by flashing LED’s
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 LED’s 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 LED’s D1-D4. Pressing button SW2 starts a new measuring cycle.

Used Internal Peripherals | Used External Parts
Timer80 LED’s D1- D4
TimerH1 Button SW1

Button SW2

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

CN12 to the following:

SW3 Setting CN1 Jumper settin
S1 OFF 1-2 open
S2 OFF 3-5 closed
S3 OFF 4-6 closed
S4 OFF
— Od /
| [(fm n?dé N c o
( 5 ® xlILE geepeses
St — 1 | = asgoodee,
Bt U L e B 200007
“HilgEGEaEE | e R il ettt
L g LISKOS/KAIY g gge0000s
B E i L7 XTI XX R} ]
E E § |G sesveeeej
on || SE = w2 eeeeess;
il [ | iammmmaing | ; cddd il li]F
'y Jl: Ic o] mMELEALIIE L X
154 | _mmm - 5 E E— T r
- ] E E Pue o) |®0000000:
A T 5‘ - TIIIIII ™
o (I TT1TT1TX 1 B
(I TR T B
z MEIXT Y T .I§
'l.lillﬁE
EEE!I 0000000y
CHT d®| soo0 0000
4 | P T TITITYY]
.. il 1 CnMZ 9] CM2 CNE CNE Chd
CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
3-4 don't care 3-4 closed
5-6 don't care 5-6 closed
7-8 don't care 7-8 don't care
9-10 don't care 9-10 don't care
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11.5 Timer demo

This sample program simulates a darkroom timer. The board starts after reset flashing all LED'’s.

After first key press of SW1, the board starts counting up expose times in unit of minutes (binary output
format). 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 LED’s twenty times and the
stop mode is entered. By pressing SW1 stop mode can be released.

Used Internal Peripherals | Used External Parts
Timer80 LED's 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:

SW3 Setting CN1 Jumper settin
S1 OFF 1-2 open
S2 OFF 3-5 closed
S3 OFF 4-6 closed
S4 OFF

/
[ W [ B 5o83 NEC &)
( { @ jjﬁ]@ oo0phOBO®
— — | 00O OBOB,
- A e ann
IH'.]I'llLII'.]I!II:l]LH' TRKOS/KA4+ :' '= :: ::3
E E _I[["!I[_ Y TI1X::T]
i = |G yoomana®}
on 3E g S TTYTY I}
00 |G | 3 e didd il E
-..J. ic1 [ [-|eeeoceo0-:
1234 L Lo E E E ' ITTIYYRET N,
S E E F.lae .LF 00O OROOE
N arils 5 TIITIIE I ™
Sl (ITTTTTRT B
IR XTI R T B
o | ) 10 .i!..!t.é
e ii.liiiiE
(111 EEEII 000 00RO
= L L1 1] LTI XL XL X 1 3
u ! l — |00 0000
. i e 10 Chi2 1 Cmz &) CNI CHE CHS Chd
- Cow Pin Count - DXt |

CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
3-4 don't care 3-4 closed
5-6 don't care 5-6 closed
7-8 don't care 7-8 don't care
9-10 don't care 9-10 don't care
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11.6 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 UARTG6 to a terminal program running on the host machine. The data transfer speed is
set to 115200 bps per default. The input voltage can be changed by potentiometer R24.

Used Internal Peripherals

Used External Parts

Timer80

LED’s 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:

SW3 Setting CN1 Jumper settin
S1 OFF 1-2 open
S2 ON 3-5 closed
S3 OFF 4-6 closed
S4 OFF

— M /
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CN12 Jumper setting CN2 Jumper setting
1-2 closed 1-2 closed
3-4 closed 3-4 closed
5-6 closed 5-6 don't care
7-8 closed 7-8 don't care
9-10 closed 9-10 don’t care
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12. Connectors and Cables

12.1 USB host connector CN7

Figure 59: Connector CN7, USB Mini-B Type Host Connector Pin Configuration

1 5

O T b

Table 16: Pin Configuration of USB Connector CN7

USB Connector Signal Name
CN7
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 Low Pin Count - Do it! board.
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12.2 USB interface cable (Mini-B type)

A== MR

Series "A” Plug Series "Mini-B” Plug

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

~eit<) [7] 8

Figure 60: USB interface cable (Mini-B type)
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13. Schematics

Remark: Schematics also available on CDROM directory \ Doc\
file “ LPCDOl T_BOARD_SCHEMATI CS. pdf ”

Version

|—;!
|

Figure 61: Low Pin Count - Do it! board schematics
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NEC Electronics Corporation
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