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DemoKit-KA1 complies with the EMC protection requirements.

WARNING

This is “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.

1.1

Introduction

DemoKit-KAL is a demonstration kit for the NEC Electronics low-pin-count 78K0S/KA1+
microcontrollers (MCUs). Designed for connection to user hardware such as digital 1/0 or analog
signals, the Kit supports on-board flash programming and real-time execution of application programs
up to 4 KB.

Features

¢

Easy-to-use capabilities to demonstrate simple device functions

Pushbuttons

— LED outputs

— AJD reference voltage

— 1/O lines

— UART interface

USB interface-supplied power; no separate power supply needed

Windows-based PG-LPC flash programming software that allows you to select and download
application programs for evaluation purposes

Analog-to-digital (A/D) signal conversion

Various 1/O signals

— All I/O ports to be connected to user hardware
— Timer 1/O signals

— UART interface via USB UART chip FT232

— Four analog input lines

— Four 1/O ports connected to LEDs

— One pushbutton for external interrupt generation
NEC Electronics C compiler and assembler (32 KB maximum program code size)
Applilet reference device driver generator

System Simulator Plus (SM+) software debugger

Full documentation for the NEC Electronics 78K0S/KA1+ microcontroller and the NEC Electronics
software tools and PG-LPC flash programming software

The DemoKit-KAL is not intended for code development. NEC Electronics does not support attempts to

use the kit in commercial or technical products.



1.2 System Requirements

¢

¢

¢

¢

¢

Windows® 98SE, Windows ME, Windows 2000 or Windows XP operating system
166 MHz (minimum) Pentium®-class processor

64 MB RAM

256-color display (1024 x 768)

Mouse

CD-ROM drive

40 MB of free hard disk space

USB interface that enables communication based on USB version 1.1 or later

(Requirements are valid if the NEC Electronics software development tools and PG-LPC flash
programming software are to be installed.)

1.3 Package Contents

Please verify that you have received all parts listed in the contents list bundled with the DemoKit-KA1
package. If any part is missing or seems to be damaged, please contact your NEC Electronics sales
representative.

Note:

Updates to this manual, additional documentation and/or utilities available for the DemoKit-KA1 may be
downloaded from http://www.necelam.com/microcontrollers/devtools.php.
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2. System Configuration

Figure 1 illustrates the system configuration.

Figure 1. System Configuration
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DemoKit-KAL is a demonstration kit for NEC Electronics’ low-pin-count 78K0S microcontrollers. The
MPD78F9222 is a typical device from this family and was used to realize the DemoKit-KA1, which
connects to the host system via a USB interface cable. The host may be used for programming the
MCU?’s flash memory and for executing application programs on the DemoKit-KA1 platform. The
DemoKit-KAL operates the uPD78F9222 microcontroller at a speed of 8 MHz.

®
(33

2.1 DemoKit-KA1

2.2 Host Computer

The USB host interface enables communication with the board. The FT232 USB UART chip allows
application software to access the USB device in the same way it would a standard RS-232 interface. To
the Windows operating system, the FTDI's virtual COM port (VCP) driver appears as an extra
communications port, in addition to any existing hardware communications ports. For detailed
specifications for the host interface, refer to section 10, “Connectors and Cables.”

2.3 Power Supply

The USB interface supplies 5V of power to the DemoKit-KA1; no separate power supply is needed.



3. Board Components

The DemoKit-KA1 board is equipped with pushbuttons, LEDs and several connectors to the host
computer and target hardware. Additionally, the board provides a wire-wrap field (2.54 mm grid) that
can be used to integrate user application hardware.

Figure 2. Board Connectors, Switches and LEDs
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The pPD78F9222’s on-chip resources are free for user application hardware and software. Before
connecting any external signals to the board, please refer to the MCU user’s manual for the electrical

specifications of the available 1/O ports.

3.1 SW3 Configuration Switch

The board’s various operating modes can be set using SW3 switches S1-S4.

SW3 Factory Settings Function

S1 OFF Normal operation

S2 OFF No UART

S3 OFF CPU clock =8 MHz

S4 OFF No handshake for UART
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3.1.1 Operating Mode Selection: SW3/S1

SWa3 switch S1 controls the board’s operating mode. Setting SW3/S1 to ON allows
reprogramming of the MCU’s internal flash memory using the PG-LPC flash programming

software.
SW3, S1 Operating Mode
OFF (default) Normal operation; user program stored in the device’s flash memory is executed
ON Flash memory programming mode

3.1.2 UART Selection: SW3/S2

SWa switch S2 controls the board’s serial communication. Setting SW3/S2 to ON connects the
RxD6 and TxD6 UART® signals to the FT232 interface lines.

SWS3, S2 Operation
OFF (default) RxD6 / TxD6 disconnected
ON RxD6 / TxD6 connected to FT232 interface lines

3.1.3 SWB3/S3: Clock Mode Selection

SWa3 switch S3 controls the clock operation frequency of the DemoKit-KA1 board.

SW3/S3 Clock Frequency
OFF (default) 8 MHz
ON 4 MHz

3.1.4 SW3/S4: UART Mode Selection

SW3/S4 controls the board’s UART communication mode. Setting SW3/S4 to ON enables
UART communication with handshake. In this mode, CPU pins P40 and P41 are connected to
the FT232 interface lines and used as RTS and CTS control signals.

SW3, S4 Description
OFF (default) UART communication without handshake
ON UART communication with handshake (P40=RTS; P41=CTS)

3.2 SWI1: User Button

SW1 is a pushbutton that connects Vss to the CPU’s INTPO external interrupt input, which is equal to
port P30 of the MCU. The port may be programmed to generate INTPO, as described in the user’s
manual for the 78K0S/KALl+device. Pressing this button applies a low signal level at port P30.

3.3 SW2: Start Button

The SW2 reset button activates the power-on reset and is connected to the reset input of the CPU.
Pressing this button applies a low signal level to the RESET pin.



3.4 CN7: USB Interface Connector

The CN7 connector allows connecting the PG-LPC flash programming software to the DemoKit-KA1
board to program application programs in the CPU’s internal flash memory. Connection CN7 provides
the board power supply of 5V, and also UART6 of the 78K0S/KA1+ device to the host system.

3.5

Connector CN1/ Clock Configuration

Connector CNL1 is used to define the operating clock of the DemoKit-KA1 board. Closing the connectors
CN1/3-5 and CN1/4-6 (default setting) provides an 8 MHz clock frequency to the MCU. In this mode,
the clock frequency is supplied by the CPLD.

Alternatively, an external crystal oscillator can be equipped to the DemoKit-KA1 board. To use this
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. When using this mode, be sure to equip a
2-4 Closed crystal oscillator and corresponding capacitors to X1, C12 and C11.
5-6 Open

3.6 CN2 and CN12: External Peripheral Configuration

Connectors CN2 and CN12 allow you to connect and disconnect external board hardware to the MCU.

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)
CN12 Jumper Setting | Mode

1-2 Closed (default) Power supply, Vcc = 5V connected to MCU and external potentiometer R24
3-4 Closed (default) AVRee pin connected to Vec

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)

3.7 External Potentiometer R24

A 10K potentiometer R24 is connected between Vcc and ground. Closing connector CN12/1-2 supplies
Vce to R24. The potentiometer arm can be connected to the MCU’s ANIO analog input by closing
connector CN12/5-6.

3.8 A/D Converter Reference Voltage Input

The reference voltage of the potentiometer R24 can be supplied to the AVger input by closing connector

CN12/3-4.
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3.9 External LEDs D1-D4

The D1-D4 LEDs 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 is therefore active low.

Port LED
P23 D1
P130 D2
P45 D3
P123 D4

To disconnect an LED from a port for alternative usage, cut the connection (default) of the
corresponding soldering bridge SB1-SB4.



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 DemoKit-KA1 board provides a wire wrap field—
connectors CN4, CN5 and CN6—allowing the integration of additional application hardware.

CN3 CN3 CN6 CN6 CN5 CN5 CN4 CN4
39 Vee |40 |AVeee | |39 [N.C. |40 [N | [39 [Nc. |40 [Nc. | {2 [Nnc. 1 |GND
37 Vee |38 |P20 37 [Nc. |38 [Nc. | [37 [Nc. |38 [NcC. | {4 |NcC. [3 |GND
35 Vee (36 |P21 35 [NC. |36 [NcC. | [35 [NC. |36 [NC. | |6 [NC. [5 |[GND
33 Vee |34 |P22 33 [NC. |34 [NcC. | [33 [NcC. |34 [NcC. |8 |NcC. |7 |GND
31 Vee |32 |P23 31 [Nc. |32 [Nc. | [31 [Nc. [32 [Nc. | {10 [Nc. |9 [GND
29 Vee |30 |P130 29 [N.C. |30 [NcC. | [29 [Nc. [30 [Nc. | {12 |NcC. |11 |[GND
27 Vee |28 |P45 27 [NcC. |28 [Nc. | |27 [Nc. |28 [Nc. | {14 |NcC. [13 |[GND
25 Vee |26 |Paa 25 [N.C. |26 [NcC. | [25 [NcC. |26 [NcC. | {16 |N.C. [15 |[GND
23 Vee |24 |P4a3 23 [N.C. |24 [Nc. | [23 [NcC. |24 [Nc. | [18 |NcC. [17 |GND
21 Vee |22 |P42 21 [NC. |22 [Nc. | |21 [Nc. |22 [Nc. | {20 |NcC. |19 [GND
19 Vee |20 |Pal 19 [Nc. {20 [Nc. | |19 [Nc. |20 [Nc. | {22 |NcC. |21 |[GND
17 Vee |18 |P40 17 [Nc. {18 [Nc. | |17 [Nc. |18 [NcC. | {24 |NcC. [23 |GND
15 Vee |16 |P30 15 [Nc. {16 [NcC. | |15 [Nc. |16 [NcC. | {26 |N.C. |25 |[GND
13 Vee |14 |P31 13 [Nc. {14 [Nc. | |13 [Nc. |14 [Nc. | {28 |NcC. |27 |GND
11 Vee |12 |RESET | |11 [N.C. |12 [Nc. | [11 [Nc. |12 [Nc. | {30 |Nc. [29 |GND
9 Vee |10 Voo 9 [Nc. |10 [Nc. | |9 [Nc. |10 [NcC. | (32 |NcC. [31 |[GND
7 Vee |8 |P123 7 [nc. |8 [Nnc. | |7 [Nc |8 [Nc. | (34 |NcC. [33 |[GND
5 Vee |6 |N.C. 5 [Nc. |6 [Nc. | |5 [Nc. |6 [NcC. | (36 |[NC. [35 [GND
3 Vee |4 |N.C. 3 [Nc. |4 [Nc. | |3 [Nc |4 [Nc | (38 |NC. [37 |[GND

Vee |2 |Vss 1 [Nc. |2 [Nnc ||t [Nc |2 [Nc | {40 [Ng. [39 [GND

1
(N.C. = not connected)

78KOS/KA1+
Oddam

1L

hpneonom

=

LT
TN

CN12 2 1 CN2 9
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4. Memory Map
The memory layout of the uPD78F9222’s 4 KB flash ROM is shown in Table 1.

Table 1. Memory Map of pPD78F9222’s 4 KB Flash ROM

OxFFFF
SFR area
256 x 8 bits
giig?:?: Free for application software
Internal high-speed RAM
S 256 x 8 bits
< OXFEQO
2 OXFDFF
3
< Use prohibited
0x1000
OxOFFF
Flash memory I
4096 x 8 bits Free for application software
0x0000

The DemoKit-KA1 board does not reserve any of the MCU’s resources; consequently all available
device memory is free for application software.



5. Getting Started

51

5.2

10

The Windows-based PG-LPC flash programming software allows you to select and download
application programs to the DemoKit-KA1 board. Communication between the host system and board is
via a USB interface. Before you can download and run a program, the hardware and software must be
installed properly.

Figure 3. CD-ROM Contents

EI‘E Demokit-KAal

- Acrobat Reader for 32-Bit Windows operating system

- Applilet reference device driver generator

- Documentation

D MECTools - NEC Electronics tools: compiler and assembler (evaluation)
. .B PG LF‘C - PG-LPC flash programming software, including USB drivers
, IEI B SamplePngrams - Sample programs for DemoKit-KA1

, , ,.I‘_—‘_I ADC DEITID ... AD converter demonstration

. . .B nght_DEEITII:I ... Light show

ﬁ ReacTime_Demo .

! ! ! ) .. Reaction time measurement

P {:I Timer _Demo

! ! ! ... Timer demonstration

T ] ART _Demo

' ' ... UART demonstration

i - System Simulator SM+

Hardware Installation

After unpacking the DemoKit-KA1, connect the board to the host using the provided USB interface
cable. Afterward, install the USB driver as directed in section 5.2, “Software Installation.”

Software installation

The DemoKit-KA1 package comes with the several demonstration software packages:

¢ Applilet and System Simulator (SM+)

¢ NEC Electronics software development tools, including a C compiler, assembler, linker, and project
manager

¢ PG-LPC flash programming GUI

¢ Sample programs
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The NEC Electronics software development tools and PG-LPC flash programming GUI must be
installed on your computer. For detailed information about installation, refer to the following chapters
and documentation corresponding to the software tools.

5.2.1 SM+ (Product ID: 00001664C)

e Windows XP users
— Please refer to the v1.01 Operating Precautions document for restrictions.

— In Windows XP SP2, when you activate the SIMULATION FUNCTION, the SM+'s
Help— Current Window dialog doesn't work normally. From the Start menu, you
must select Program — NEC Tools32 — SM+ for 78K0S_Kx1+ Help - CHAPTER
6 SIMULATION FUNCTION.

e The sample programs can be downloaded to the DemoKit-KA1 board directly from the CD-
ROM. If you intend to modify or debug (simulate) the sample programs, then you need to
copy the complete \SamplePrograms folder to your hard disk.

o Note: Before modification or rebuilding of sample programs, do not forget to remove the
“read-only” attribute of the copied files.

5.2.2 NEC Electronics Software Development Tools

To install the NEC Electronics software development tools, select the SETUP program in the
\NECTools\ directory of the CD-ROM and follow the setup dialogs through the process.

5.2.3 PG-LPC Flash Programming GUI

To install the PG-LPC flash programming GUI, select the SETUP program in the directory
\PG-LPC\ of the CD-ROM. The setup dialogs will guide you through the installation process.

5.2.4 Sample Programs

The sample programs do not require any installation for downloading to the DemoKit-KAL
board. If the sample programs must be modified, copy them using Windows Explorer into a
directory on your local hard disk.

Note: Before modifying or rebuilding the sample programs, don’t forget to remove the “read-
only” attribute of the copied files.

11
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525

Driver

To use the board, you must install one of the drivers in the “C:\Program Files\NECTo0ls32\PG-
LPC\DRIVERS?” folder:

o For Windows 98SE/Me systems, follow the procedure explained in section 5.2.5.1.
e For Windows 2000 systems, follow the procedure explained in section 5.2.5.2.
e For Windows XP systems, follow the procedure explained in section 5.2.5.3.

5.2.5.1 Windows 98SE/ME Systems

1. Once the DemoKit-KA1 board and host connect, the Plug and Play feature initializes the
wizard for adding new hardware. Click Next.

Figure 4. Add New Hardware Wizard (Windows 98SE )
Add New Hardware Wizard

Thiz wizard earches for new drivers for

USE «-» Serial

A device driver is a software program that makes a
hardware device work.

% Blash I Mext » I Cancel |
1

2. In the Search Method box, check "Search for a suitable driver ..." and then click Next.
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Figure 5. Search Method (Windows 98SE)
Add New Hardware Wizard

wihat do you want Windows to do’?

O éSearch for the best driver for your device. |
{Recommended).

™ Display a list of all the drivers in a specific
lozation, =0 pou can zelect the diver you want.

< Back |I Memt » I Cancel |

3. Check the "Specify a location" box, select "C:\Program FilesS\NECTo0ls32\PG-
LPC\DRIVERS" and then click Next.

Figure 6. Search Location Specification (Windows 98SE)
Add Mew Hardware Wizard

windows will search for new drivers in its driver database
on your hard drive, and in any of the following zelected
locationz. Click Mest to start the search.

™ Eloppy dizk drives

™ Microsoft “windows Update

¥ Specify a location:
|C:"-.F'ru:ugram Filez\MECT ools32\PG-LPChdrivers = |

Browze. .

< Back I Mest = I Cancel

BN

Note: If the destination folder changed at the time of PG-LPC installation, enter "new-
folder\PG-LPC\DRIVERS".

4. When you see this window, click Next.

13
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Figure 7. Checking Driver to Be Installed (Windows 98SE)
Add New Hardware Wizard

Windows diver file search for the device:

USE High Speed Senal Converter

Windows iz how ready to inztall the best driver far thiz
device. Click Back to select a different driver. or click Mest
to continue.

Location of driver:

CAPROGRA~T\NECT00~14PG-LPCADRIVE
=

Cancel |

5. After installation of the software, click Finish to install the USB serial port driver.

Figure 8. Installation Completion (Windows 98SE)
Add Mew Hardware Wizard

% IJSE High Speed Senal Conwverter

Windows haz finished inzstalling the zoftware that your new
hardware device requires.

e

Y o

Cancel

5.2.5.2 Windows 2000 Systems

1. When the DemoKit-KAL board and host computer connect, the Plug and Play function
initializes the wizard for finding new hardware. Click Next.
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Figure 9. Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New

S i
\? Hardware Wizard

Thiz wizard helps pou install 3 device driver for a
hardware device.

To continue, click Mest.

< Back | Mewt » I Cancel |

2. In the first box, check "Search for a suitable driver ..." and then click Next.

Figure 10. Search Method 1 (Windows 2000)

Install Hardware Device Drivers y
A device diver iz a zofbware program that enables a hardware device to work with
an operating system.

Thiz wizard will complete the installation far this device:

@ USE <> Serial

A device driver iz a software program that makes a hardware device work. Windows
needs driver files for vour new device. To locate driver filez and complete the
installation click Mext.

Wwhat do you want the wizard to da?
£ Search for a suitable diver for my device [recommended)

£ Dizplay a list of the known drivers for this device zo that | can choose a specific
driver

y <

< Back II Cancel |

3. Check the "Specify a location" only and then click Next.

NEC
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Figure 11. Driver File Location 1 (Windows 2000)

Found New Hardware Wizard N

Locate Driver Files o
“Where do wou want Windows to zearch for driver files?

Search for driver files for the following hardware device:

@ 1ISE <-> Serial

The wizard searches for suitable drivers inits driver databasze on vour computer and in
any of the following optional search locations that wou zpecify,

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

Optional search locations:
™ Floppy disk drives
[ CO-ROM diives

P Specify a location
[ Microsoft 'wWindows Update

¢ Back Mest » I Cancel |

4. Select "C:\Program Files\NECToo0ls32\PG-LPC\DRIVERS" and then click OK.

Figure 12. Address Specification 1 (Windows 2000)

? o
Found Mew Hardware Wizard 5 El

[nzert the manufacturer's installation dizk into the drive ak

g zelected, and then click OFK.
Cancel |

Copy manufacturer's files from:

C:AProgram FileshMECT ools 325PGE-LPCh drivers :I Browse... I

Note: If the installation destination folder changed at the time of PG-LPC installation, enter
new-folder-name\PG-LPC\DRIVERS.

5. Click Next.



DemoKit-KA1 User’s Manual NEC

Figure 13. Driver File Search 1 (Windows 2000)

Found New Hardware Wizard

Driver Files S5earch Reszults
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the fallowing device:

@ USE <> Seral

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

E c:hprogram fileshnectools 325pg-lpchdriverssfidibus. inf

< Back MHexst » I Cancel

6. Click Finish to complete the installation.

Figure 14. USB Driver Installation Completion 1 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
%‘ Hardware Wizard

] \> LISB High Speed Sernial Corwverter

Windows haz finizhed inztalling the software for thiz device.

To cloge this wizard, click Finish,

< Back | Canzel |

7. Click Next to install the USB serial port driver.
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Figure 15. Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New

\?. Hardware Wizard

Thiz wizard helpz you install a device driver for a
hardware device.

To continue, click MNext.

< Back MHest > I Cancel

8. Check "Search for a suitable driver ..." and then click Next.

Figure 16. Search Method 2 (Windows 2000)

Found Mew Hardware Wizard

Inztall Hardware Device Drivers

A device driver iz a zoftware program that enables & hardware device bo work, with
an operating speten,

Thiz waizard will complete the installation for this device:

@ USE Serial Port

A device diiver is a software program that makes a hardware device work. "Windows
needs driver files for your new device. To locate driver files and complete the
installation click Mest.

Wwhat do you want the wizard to dao?
% Search for a suitable driver for my device (recommendsd)

" Display a list of the known drivers for this device so that | can choose a specific

driver /

< Back ‘ ] Cancel |

9. Check the "Specify a location™” box only and then click Next.
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Figure 17. Driver File Location 2 (Windows 2000)

Found New Hardware Wizard

Locate Driver Files o
‘where do wou want Windowes to search for driver files?

Search for driver files for the following hardware device:

C@ USE Serial Part

The wizard zearches for suitable drivers in itz driver databagze on your computer and in
ary of the follawing optional search locations that you specify.

To start the search, click Mext. If vou are searching on a floppy disk or CD-ROM drive,
ingert the floppy disk or CD' before clicking Mexst.

Optional search locations:
I Floppy disk drives
[T CO-ROM drives
v Specify a lozation
I Microsoft Wwindows Update

¢ Back I| Meut > i Cancel |

10.Select C:\Program FilesS\NECTo00ls32\PG-LPC\DRIVERS and then click OK.

Figure 18. Address Specification 2 (Windows 2000)

Found New Hardware Wizard x|
[nzert the manufacturer's installation dizk, into the driv kK |é/
g zelected, and then click OF.
Cancel

Copy manufacturer's files from;

C:\Program Files\MECT ools32%PG-LPChdrivers _J Browse... |

A

]

Note: If the destination folder changed at the time of PG-LPC GUI software installation, enter
new-folder-name\PG-LPC\DRIVERS.

11.Click Next.
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Figure 19. Driver File Search 2 (Windows 2000)

Found New Hardware Wizard

Driver Files Search Aesults
The wizard has finished searching for driver files for pour hardware device.

The wizard found a driver for the following dewvice:

@ USE Serial Part

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

= c:hprogram fileshnectools324pa-lpchdrivershftdiport. inf

|

< Back Cancel |

12.Click Finish to complete the installation.

Figure 20. USB Driver Installation Completion 2 (Windows 2000)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

_\> IJ5B Sernial Port

Windows has finished installing the software for this device.

5

To cloze this wizard, click Finish. i

< Back I Finizh I Cancel |

5.2.5.3 Windows XP Systems

13.When the DemoKit-KA1 board and host machine connect, the Plug and Play function
initializes the wizard for finding new hardware. Check Install from a list or specific ... and
then click Next.
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Figure 21. Found New Hardware Wizard 1 (Windows XP)

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helps pou inztall zoftware for:

USE <-» Serial

f:__')_ If your hardware came with an installation CD
=" or floppy digk. ingert it now.

Wwhat do you want the wizard to do’?

) Inztall the software automatically (Recommended)
) Install fromn & list or specific location [&dvanced)

Click Mest to continue,

Mest » Canicel

NEC
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14.Check Search for the best driver in these locations and Include this location in the
search.

15.Select C:\Program FilesS\NECTo00ls32\PG-LPC\DRIVERS and then click Next.

Figure 22. Search Location Specification 3 (Windows XP)

Found Mew Hardware Wizard

Pleaze choosze your zearch and inztallation options.

Pre Search for the best diver in these lacations.

|Jze the check boxes belaw to limit or expand the default zearch, which includes local
pathz and removable media. The best diver found will be installed.

[ Seaich removable media [floppy, CO-ROM.. ]

lnclude this location o the seach

/ [CProgram Files\NECTook32\PG LPChdiivers

" Don't zearch. | will chodks the driver to install.

Chooze thiz option to select the device driver from a list. “Windows does not quarantee that
the diver vou choose will be the best match for your hardware.

< Back Memst > Cancel

16.When you see the has not passed Windows Logo testing to verify its compatibility with

Windows XP message, click Continue Anyway.

Figure 23. Windows XP Logo Testing 3 (Windows XP)
Hardware Installation

] E The zoftware vau are inztalling far this hardware:
L
USE High Speed Serial Corverter

haz not paszed Windows Logo testing to verify its compatibility
with windows XP, [Tell 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 installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

\4

| Continue Snyway Jl[ STOR Inztallation
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17.When you see this box, click Finish.

Figure 24. USB Driver Installation Completion 1 (Windows XP)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

@ USE High Speed Sernial Converter

Click Finish to cloge the wizard,

18.Click Next to install the driver.

Figure 25. Found New Hardware Wizard 2 (Windows XP)
Found New Hardware Wizard

Welcome to the Found New
Hardware Yizard

This wizard helps vau install software far:

USE Serial Port

':} If your hardware came with an installation CD
~=" or floppy disk. ingert it now.

what do you want the wizard to do?

() Install the software automatically [Fecommended)
Inztall from a ligt or zpecific location (Adyvanced)

Click Mest to continue.

Mest: Cancel




19.Check Search for the best driver in these locations and Include this location in the
search.

20.Select C:\Program Files\NECTools32\PG-LPC\DRIVERS and then click Next.

Figure 26. Search Location Specification 2 (Windows XP)

Found New Hardware Wizard

Pleaze choose your search and installation options. :5

> Search for the best driver in theze locations.

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

[~ Search removable media (floppy, CO-RORM...]

/F Include this location in the search:
C:\Program Files\WECT ools 32WPGE-LPChdrivers j Browse |

" Don't SESTEr T AT A T T

Chooze thiz option to selegt the device driver from a list. *Windows does not guarantes that
the driver you chooge will pe the best match for your hardware.

< Back I Meut » Cancel

21.When you see the "has not passed Windows Logo testing to verify its compatibility with
Windows XP" message, click Continue Anyway.

Figure 27. Windows XP Logo Testing 2 (Windows XP)
Hardware Installation

] E The zoftware you are ingtalling for thiz hardware:
L
USE Serial Part

haz not pazsed *Windows Logo testing to verify its compatibility
with ‘Windows P, [Tell me why this testing is important. |

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

\I Cortinue Anpway | [ STOP Installation
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22.When you see this dialog box, click Finish.

Figure 28. USB Serial Port2 Driver Installation Completion (Windows XP)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the zoftware for;

3 USE Serial Port
It

Click. Finish to cloge the wizard.

5.3 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 DemoKit-KA1 board, the information to be checked

here is needed. Click the Device Manager tab and then check that the drivers are installed correctly.
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= Computer Management

Figure 29. Device Manager

S=1E

Q File  Action  Wiew  WWindow ;lil _J
= = H & =
|l Computer Management (Local) + J Compiker S
- ﬁ& System Tools +-ige Disk drives i
[+ L@] Event Wiewer + é Display adapkers
[+ E Shared Folders +- b DVDYCD-ROM drives
[+ Local Users and Groups +-i=y Floppy disk controllers
[+ Performance Logs and Alerts + 3 Floppy disk drives
g Device Manager +-i=) IDE ATASATAPT cantrollers
- @ Skorage + -z Kevboards
[+ Removable Storage + -y Mice and other pointing devices
Disk Defragmenter + & Monitors
Disk Management +-H& Metwork adapters
+ @ Services and Applications - (;y' Parks (COM & LPT)
# Cormrunications Park {COM1)
# Carmrunications Part {COME)
7 Printer Port (LPT1)
' |U5B Serial Port (CoM3) <
+ ﬂ Processars
+ % =231 and RAID controllers
+ Sound, wideo and game controllers
+- by System devices
= % Universal Serial Bus controllers /
AMD 756 PCT bo LISE Cpen Ho#€ Controller
5B High Speed Serial Corwverter
P 3 LISE Roak Hub v

5.3.1 Windows 98SE/ME Systems

Do not select Update and Erase when communicating with the DemoKit-KA1 board.

5.3.2 Windows 2000/XP Systems

Do not perform a hardware modification scan when communicating with the DemoKit-KA1

board. Note: In the GUI port list box, the same communication port as COM? of the USB serial

port (COM?) needs to be selected. If the drivers above are not displayed, or the mark "x" or
is prefixed, refer to the section on “Troubleshooting.”
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5.4 Driver Uninstallation

The driver uninstallation program is installed on the host machine when the PG-LPC software is
installed. Use the procedure below to uninstall the driver.

1. When using Windows 2000 or Windows XP, log on as the computer administrator.

2. Double-click My Computer — (C:) Program Files -» NECTools32 — PG-LPC — DRIVERS —
FTDIUNIN.exe.

Figure 30. Driver Uninstallation

(N JRI=TEY
File Edit Wiew Favorites Tools  Help | i
G Back - \_’JJ - i]" /'_ ) search Falders = | B x E’ ‘ E -

Address Il,j C:\Program Files\NECTools32\PE-LPC drivers j Go
Mame = | Size | Tvpe | Dake Modified

301 Release Info 6 kKE  Wordpad Document 06.02.2004 03:30

2134 Release Info GkE Wordpad Document 06.02.2004 03:30

EAN232-03 ZFAKE Adobe Acrobat Doc...  06.02,.2004 05:30

EANZSIZ-DS 1,987 KB Adobe Acrobat Doc...  06.02.2004 0330

@COMPORT 6 kB  Adobe Acrobat Doc,..  06,02,2004 03:30

d;_] FTCOMMS, YXD 24 KB Wirtual device driver 06.02,2004 05:30

frdibus 19KE  Swstem file 06.02,2004 08:30

QFTDIBUS IKE  Security Catalog 06,02,2004 05:30

}FTDIBUS 4KB  Setup Information 06,02, 2004 0530

QFTDIPORT G kKB Security Catalog 06.02,2004 05:30

}FTDIPORT S KB Setup Information 06.02,2004 05:30
| B ETDIUNZE 1 kB Configuration Settings  06,02,2004 03:30

FTOIUNIMN < 405 KB Application 06.02,2004 05:30

1B 1 kB Configuration Settings  06,02,2004 03:30

FTSEMUM Z5 KB Swskem file 06.02,2004 08:30

C;] FTSENUM. 43D KB Mirtual device driver 06.02,2004 058:30

frserzk 55 KB System file 06.02,2004 058:30

FTSERIAL BIKE  Swstem File 06.02,2004 05:30

}FTSERMOU ZKE  Setup Information 06.02,2004 05:30

ﬁ:_] FTSERMOU, WisD 10KE  Wirtual device driver 06.02,2004 05:30

.i:_] freeruiz.di 43 KB  Application Extension  06,02,2004 03:30

d;] FTSERUL.DLL Z3KE  Application Extension  06,02,2004 03:30

[£] README ZKE  Text Document 06.02,2004 05:30

3. Click Continue.
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Figure 31. Driver Uninstaller

FTDI Uninstaller Yersion 2.1

If your USB device is connected, please unplug it now._.

Press Continue to uninstall the drivers. or Cancel to quit.

Cancel

4. Click Finish to complete driver uninstallation.

Figure 32. Completion of Driver Uninstallation

FTDI Uninstaller Yersion 2.1

Uninstalling VID_0403%PID_6001

Deleting registry entries...
Deleting files._.

Uninstall complete. prezs Finizh to exit.

[

Caution: If the PG-LPC software was uninstalled earlier, the Ftdiunin.exe was also deleted. In
this case, manually delete "USB Serial Port (COM?)" and "USB High Speed Serial Converter"
from the device manager.
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6. PG-LPC Flash Programming Software

6.1 Starting the Software GUI

Select PG-LPC.EXE from the Start menu and wait for the main window to appear.

Menu bar

Toolbar

Status bar

Figure 33. PG-LCP GUI Software Main Window

NEC

Programmer
parameter window

=10l x|

Action log window

Mame :

Firrn “ersian ;

ExtCode :
Yendar :

Device \\

Parameter file |

Mame :
Farmat :
Werzioh

Processor Ver.

Load file |

I ame
Drate:
Chlgum:
Area

Fort:
Speed:
Widd:
Freq.:
kA Lltiply

Connection o device |

Ready
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This window consists of the following:

Name Display Information

Menu bar (displayed at the top) Displays menu items executable by the PG-LPC.
Toolbar (displayed under the menu bar) Displays frequently used commands as icons.
Action log window (displayed under the toolbar) Displays a PG-LPC action log

Programmer parameter window (displayed to the right of the

action log window) Displays programming parameter settings.

Status bar Displays status.

6.2 Toolbar

The toolbar contains buttons for executing PG-LPC commands.

[Device] — [Setup] button

[File] — [Load] button

[Device] — [Blank Check] button

[Device] — [Erase] button

[Device] — [Program] button

[Device] — [Autoprocedure (EPV)] button

6.3 Menu Bar

The menu bar contains a number of command menus. Depending on the device type and its actual
status, some commands may be disabled.

6.3.1 File Menu

Clicking the File menu displays the Load and Quit commands.

Figure 34. File Menu

=1 PG-LPC
File Dewice ‘iew Help
Load...

= FlashDpening.. ..
Flazh Open Ok,
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6.3.1.1 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.

Figure 35. Open Dialog Box

Look in: | {3 F_LFC = « & ¥ B
_1hbin

I:IDrivers

I:IF'rm

File name:

| Open I
Files of type: IHEK Files[* HE=] j Cancel |
4

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.

¢ Clicking the Open button selects a user program to be written to the target device.

¢ Clicking the Cancel button closes the window without selecting a program.

6.3.1.2 Quit Command
The Quit command terminates the PG-LPC GUI software. Clicking x on the right 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. 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 WIinNT folder.

6.3.2 Device Menu

Clicking the Device menu displays the commands such as Blank Check, Erase and Program for
programming operations.
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Figure 36. Device Menu

EArG-LPC
File | Device Wiew Help

Elank Check !
Erase y ; | %
Progranm
WErifyy

Security
CheckSum

Autoprocedure{EPY)

Signature read

Setup...

6.3.2.1 Blank Check Command

The Blank Check command allows you to make a blank check on the 78K0S/KAL+ target
machine 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.

6.3.2.2 Erase Command

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.

Execution of 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.

6.3.2.3 Program Command

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.
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6.3.2.4 Verify Command

This command is not supported.

6.3.2.5 Security Command

This command is not supported.

6.3.2.6 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.

6.3.2.7 Autoprocedure (EPV) Command

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

6.3.2.8 Signature Read Command

This command is not supported.

6.3.2.9 Setup Command

The Setup command allows you to make settings related to flash memory rewriting 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 Device
Setup dialog box allows you to modify the settings of items other than those consisting of
shadowed characters according to the user environment. The Standard tab 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.

Figure 37. Device Setup Window: Standard

Device Setup

Standard | Advance I

Parameter file | FFRM File Headl

—Host connection————————— [~ Supply oscillator
Fort I vI Frequency I MHz
Speed I vI tultiply rate I

— Dperation Mode

" Chip Startl vl
" Block Endl 'l

 Area I~ Show Addres

ok I Cancel
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e Clicking OK saves the settings selected on the Standard and Advance tabs and closes the
dialog box.

¢ Clicking Cancel closes the dialog box without saving the settings selected on the Standard
and Advance tabs.

o Parameter file holds parameters and timing data required to rewrite the target device’s flash
memory. 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 38. Device Setup: Parameter File Selection

Parameter file PR File Read |

Figure 39. Open Dialog Box

Look in: I_\J Prm j . EF -

] 7aFgzzz.prm

File: narne: I".plm Open I
Files of type: | FRM Files(* PRM) =] Cancel |
&

e The Look in: list displays a list of available .prm files. Select the one you want to open and
then click Open. The communication interface to the device box is used to select a channel
for communication between the Low Pin Count—Do it! board and host machine.

Figure 40. Host Connection Box

Hozt connection

Part I vI
Speed I vI

e The Port list displays the channels available for communication between the Low Pin
Count—Do it! board and host machine. Note: Selectable ports can be checked using the
Device Manager. For details, refer to “Confirmation of USB Driver Installation.”

e The Speed list enables you to select a rate for the selected communication channel.

e The Supply oscillator box is used to select a clock that determines the programming
frequency and data transfer rate. Selecting a frequency sets the clock frequency of the target
system, which can vary from one device to another. Be sure to check the specifications for
the device used before making a selection. Selecting a multiply rate specifies the division
rate or multiplication rate of the target device. If the target device has an on-chip phase-
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locked loop (PLL) circuit, enter a division rate or multiplication rate according to the use
environment. Division and multiplication rates differ depending on the device, so be sure to
check the specifications of the device used before choosing a rate. 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.

Figure 41. Supply Oscillator Box

Supply ozcillator

Frequency I bHz

b Liltiply rate I

The Operation Mode box enables you to divide the flash memory of some target devices into
blocks or areas. Some devices do not have the block and area division modes, and some have
only one mode. In these cases, modes that don’t exist cannot be selected.

Figure 42. Operation Mode

Operation Mode

 Chip Startl vl
" Block Endl Vl

" Area [~ Show Addres

e Choosing Chip subjects the entire flash memory area of the target device to rewrite
processing.

e Choosing Block requires you to specify range using the Start and End lists. The block of
flash memory specified is then subject to reconfiguration.

e Selecting Area requires you to specify a range using the Start and End lists. The specified
area of flash memory is then subject to reconfiguration.

o Selecting Show Address displays the addresses in the Start and End lists. If this check box
is not checked, numbers are displayed.

The Advance setup tab is used to specify the command options and security flag settings.
When "Advance" is clicked, the following window is displayed:

35



36

Figure 43. Advance Tab
E!Device Setup ll

Standard  Advance |

r— Command option:
[~ Blark check before Erase

[T Fead verifyatter Program
[~ Security flag after Program

[~ Checksum after Program

— Securty flag setting:
I™| Disable Chip Erase

[T Disable Block Erase

I~ Disable Progranm

Cancel |

The Command options box is used to specify the PG-LPC flash processing command options.

Figure 44. Command Options Box

Command ophiong
[~ Blank check before Eraze

[~ | Bead verify after Fragrarm
[~ Security flag after Program

[~ Checksum after Program

o Selecting the Blank check before Erase box executes a Blank Check command before an
Erase command or EPV command is executed. If the result of a blank check indicates OK,
erase processing is not executed.

e Security flag after Program box: Not usable

e Selecting the Checksum after Program box reads the flash memory checksum value of the
target device after execution of a Program and EPV command. This value differs from the
value displayed in the parameter window of the main window.

6.3.3 View Menu

Clicking the View menu displays the Toolbar and Status Bar commands.

Figure 45. [View Menu

ElrG-LrC
File Device | Wiew Help

@ v Toolbar . a
v Stabus Bar %
b FlashOpening....

Flazh Open OF.
> COMMAND: Device Setup

6.3.3.1 Toolbar Command

Checking the Toolbar command displays the toolbar. Unchecking the command hides the
toolbar.
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6.3.3.2 Status Bar Command

Checking the Status Bar command displays the status bar. Unchecking the command hides the
status bar.

6.3.4 Help Menu

Clicking the Help menu displays the About PG-LPC... command.

Figure 46. Help Menu

File Dewvice Wiew | Help
ﬁ About PG-LPC... ‘ RE
b FlashOpening....
Flazh Open OF.
»rCOMMAMD: Device Setup
Clicking the About PG-LPC command displays information about the PG-LPC program. To
terminate the display, click OK.

Figure 47. About PG-LPC Window

About PG-LPC |

z NEC

v 1.00
Coppright (C] NEC Elentionics corparation 2004,2005

6.4 Programmer Parameter Window

This window displays the settings of the programming parameters.
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Figure 48. Programmer Parameter Window
Device -

I ame :

Firm Y ersian ;
ExtCode :
Yendor

Parameter file -
I ame :

Farmat :

Werzion :

Proceszsor Yer. :

Load file—
I arne;

D ate:

Chkgum:

brea:

Connection bo dewvice
Part;
Speed:
Wdd:
Freq.:
kA Liltiply

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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7.1

7.2

7.3

Using the PG-LPC Flash Programming Software

This section explains the basic operations of the PG-LPC GUI for programming the DemoKit-KA1
board. This chapter covers how to start the system, execute the EPV command, and program the target
device uPD78F9222 mounted on the DemoKit-KAL board. The conditions of the series of operations
described in this section are as follows:

¢ Target board :DemoKit-KAL
¢ 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

Installing the PG-LPC GUI Software

Install the PG-LPC GUI software on the host machine you are using, by referring to the section on
“Software Installation” (if the software has not been installed yet).

Installing the Driver

Install the USB driver on the host machine you are using by referring to the section on “Software
Installation” (if the driver has not been installed yet).

Installing the Parameter File

The parameter file for the uPD78F9222 device is installed automatically during PG-LPC installation in
the PG-LPC install-patn\PRM folder. Nevertheless, newest version of parameter file for the
uPD78F9222 device can by downloaded from http://www.necelam.com/microcontrollers/devtools.php.
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7.4 Connecting and Starting

1. Set the DemoKit-KALl 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
s \ — o I
f | o000 EE(: @
— D@@@ ao00000®
BO= 0000000,
R24 200 ®909@®=:
TNBEDC 0000000°
= P00 DOO®S:
g OQOOO0O0
= 000000
| 00000 O@®¢:
0000000
1 © ” 20000 0@®c
| = I I 000000092
El 4@ oh o0o0000®O:
= 2000000,
= 00000000
00000000
o0o0oO0OO®O®S
o090 00@®0®S
o00000Q@®Y
CNT o000 0O® m
20000 D®
el N3 CNG CN5 CN4
CN12 Jumper Setting CN2 Jumper Setting
1-2 Closed 1-2 Closed
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

2. The Plug and Play function connects the board with the host machine via the USB cable.
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3. Start the PG-LPC GUI.

Figure 49. PG-LPC Main Window

File Dewice Wiew Help

=101 ]

4]

Ready

J

Y 8 ¥

tame

Firm Werzion :
ExtCode :
Wendar

Device

tame

Format :
Wersion :
Processor YWer.

Farameter file -

tame;
Date:
Chik zur:
Area;

Load file—

Port;
Speed:
Wdd:
Freg.:

Connection bo device

rAuiltiply
w
_>IJ I

I I

NEC

4. Set the programming environment by selecting Device — Setup to display the Standard tab in the

Device Setup box.

Figure 50. Device Setup: Standard Tab

ﬁ Device Setup

Standard | Advance I

Farameter file |

— Host connection

Por | GETZZR ]
Speed I vl

PRt File Read |
Supply ogcillakor——————————————

Frequency I MHz
Multiply rate I

|

— Dperation Mode
" Chip
" Block
" frea

Startl vI
Endl 'I

[~ Show Addres

o |

Cancel

5. Click PRM File Read to display the Open dialog box.
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6. Select 78F9222.prm and then click Open.

Figure 51. Parameter File Selection

File: narme: |.'-"E!FE|222.prm Open

Filez of twpe: IF'HM Filez[*.PRM) j Cancel |

&

7. From the Port list, select the communication port that matches the host machine being used. Select the
communication speed of the host connection.

Figure 52. Port Selection

E! Device Setup il

Standard | Advance I

Parameter file [7AF3222 prm PRM File Read

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

Fort Frequency |2.00 WHz

Speed tultiply rate  |1.00

& Chip Start IDDD vl
 Block EndIU'IE 'I

 fea [T | Show &ddres

oK. I Cancel |

Note: Selectable ports can be checked using Device Manager. For details, refer to “Confirmation of
USB Driver Installation.”
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8. Set "Supply oscillator" according to the specifications of the DemoKit-KA1 board:
¢ Frequency = 8.00 MHz
¢ Multiply rate = 1.00
¢ Operation Mode = Chip

Figure 53. Device Setup: Settings for Standard Tab
ﬁ Device Setup ﬂ

Standard | Advance I

FParameter file |.'-"BFE|222.prm PRt File Headl

—Host connection————————— — Supply azcillatar
Puart - Frequency IB.EIEI MHz
Speed I'I152EIEI vI Multiply rate [1.00

— Operation Mode

" Black En.jIEI'IE 'I

) Area [T Show &ddres

Ok, I Cancel

9. Switch to the Advance tab.

Figure 54. Advance Tab: Device Setup Dialog Box

E! Device Setup 1'

Standard Advance |

— Command optiorn

i
I~ | Riead werif after Program

[~ Security flag after Program

[~ Checksum after Program

— Securty flag setting:
I~ | Dizable Chip Erase

[" | Dizable Block Erase

I~ Disable Progran

oK I Cancel




7.5 Command Options

7.5.1 Executing a Blank Check Before Erase Command

Click OK to set parameters for the GUI software and display the following dialog box.

Figure 55. Completion of Parameter Setting

_|ol xI
File Device Wiew Help
ﬁ ‘ b / 3 ‘ %@
'|>> FlazhOpening... ;I Device |
Flash Dpen OF. Mame :
> COMMAMD: Device Setup
FEM File Fead Ok, Firm Wersion :
ﬁ ExtCode :
AL = .
. . ———————P ter file
"PRM File Read OK." is displayed. Name: T7OF9z22 SrameEetiiE
Farmat ; 0413
Wersion ; Y1.00
Frocessor Yer. : 0300
Loadfla—
Mame:
- - Date:
The display is updated. Chksum:

Speed: 115200

\ — Conrection to device—
Fuort: COMa
_JJ

Wid:
Freq.: a.00
Multiply — 1.00
Kl T
Ready

7.5.2 Selecting and Opening a User Program

Click Eile — Load — Open to select and open a file to be written to the target device.
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7.5.3

Figure 56. After Downloading

_iol x|
File Device Wiew Help
VIGIUPKY S I
»» FlazhOpening.... ;I Device
Flash Open OF. Mame :
»rCOMMAMD: Device Setup
PRM File Read OF. Firrn Wersion :
»>COMMAND: LoadFile Open() ExtCode :
Success read HEX file. Wt ¢
——— Parameter filz
Mame: 7FEF9222
) .. Farmat : 0413
"Success read HEX file." is displayed. L 3100

Processor Wer. ; 0300

NEC

Load file
Mame:  LIGHT_CEMO.HEX
Dater 20044126 151407
Chksum; 5171k

Area: 000000h-000425k

|

The display is updated.

Ready

Conhection to device

o)

Part: COM4
Speed: 115200
Wdd:
Freq.: a.00
bultiphy — 1.00
rrr

Executing the Autoprocedure(EPV) Command

Click Device — Autoprocedure(EPV) to execute the automatically execute the Blank Check

— Erase —» Program commands in sequence on the uPD78F9222 device.
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Figure 57. After EPV Execution

_{ol x|
File Device Wiew Help
:f
P 7 &
[F>COMMAND: Rreset =] Device
Flazh Resetting... Mame :
OE.
zending reset command... Firm “Yersion :  0.00
oK. ExtCode : 0000k
Wendor ; 00k
»>COMMAND: AutoProcedurelE pv) = = .
Flazh Erazing... arameter file
: T Mame: 7F3222
llchip erase finish] Format 0413
Flazh Pngramminml\ HI‘;:urrr!a . 13
Flazh Programming <102 .. T Persu:n. \er - 0300
Flazh Programming <20%: ... ...finish™ is displayed. TOCESION VEr. -
Flazh Programming <30%: .. Load file—
Flazh Programming <40%: .. Mame: LIGHT_DEMO HEx
Flazh Programming <50%: . Dater 200441246 15:14:07
Flazh Programming <60%:... Chksum: 5171k
Flazh F"rn:ngramming S0y Arear O00000k-0004:25k
Flazh P'ru:ugramm!ng <B0E: . Cammeeian o eie—
E4
a——— 2 Fort: COk4
I lazh Programming finistl .
Flash Intemal Yerity OK] speei 11l
Widd:
Freq.: 2.00
Fultiply — 1.00
ki _*I_I I
Ready |

7.5.4 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.

7.5.5

Executing “LIGHT_DEMO” Application

Set the DemoKit-KA1 board to normal operation by switching SW3/S1 to OFF. The Plug and
Play function will then initialize the board in normal operating mode.

7.5.6

Restarting the GUI

When the system restarts, the main window appears.
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8. 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 DemoKit-KA1 board may not be installed correctly.

Action:

Install the GUI software again by referring to “Software Installation.”

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, and then insert the USB connector
again after a while.

Cause:

The driver may not be installed correctly.

Action:

10. When this product is connected to the personal computer, right-click the driver marked with """ or "x".

11. Click Erase when displayed.

12. On the Device Manager, execute Hardware Modification Scan.

13. 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, and 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.

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 section 7.2.

| Communication with the DemoKit-KA1 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 section 7.2.

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:

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

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

16. 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.
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Action:
Use the 78F9222.prm that matches the DemoKit-KA1 target device. For information about the PRM file,
refer to section 7.

Cause:
The setting of "Supply oscillator” in the Device Setup dialog box may be incorrect.

Action:
Make a correct setting according to the specifications of the target device.
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9. Sample Programs

9.1 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 NEC Electronics workspace file named
“LPC_Demo.prw”.

Table 2. Example directory structure

Mame

[ 1aDC_pemo A/D converter demonstration
(Light_Dema Light show

CReacTime Demao Reaction time measurement

2 Tirmer Demo Timer demonstration

CJUART Demo UART demonstration

LPC Demo.fri Workspace setting file

. ”"'.LF‘C_DemD. rk. - -
' - P NEC Electronics workspace file
LF‘C_Demu:u.prw

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:

Table 3. Example structure

Mame £

ADC_Demo.mak Make file

ADC_Demo,plg

ADC_Demo.pri Project file

B ADC_Demo.prw Individual workspace file
ADC_Demo.sdb

adr_samplesession, C source file
adc_samplesession, hex Output files for DemoKit-KA1 board (i.e. Intel HEX file)
adc_samplesessinn.lmf Output load module file, linker
adc_samplesession.map Map file

adc_samplesession, poc Parameter file for compiler
adc_samplesession. plk

adc_samplesession, poc

adr_samplesession, rel Object module file

a adc_samplesession, sym

The main directory contains the project files for PM+ and the corresponding C source file. All output
files of the development tools for each target are generated. To open PM+ for a sample program,
double-click the LPC_Demo.prw workspace file in the SamplePrograms directory. This will
include all sample programs in one workspace.

For details about using Applilet and SM+, refer to their respective manuals. Also note that the execution
time in SM+ is based on the performance of the computer, so please set the “sim” variable and
recompile code.
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Figure 58. NEC Electronics Project Manager Plus (PM+) 78K0/K0S

f,'f,' PM plus - LPC_Demo.prw [ProjectWindow] - |EI|5|
File Edit Find Laver Wiew Project Buld Tool Mindow Help
| a-DSH SR & 2| W e v+ -[BER 2
| [ADC_Deme - 76/05 Series = ][Debug Buid MIEE- R 8
; - // DEVICE = uPD7SF9ZZZ ¥
Flles IMemDI - // VERSICON = 1.0%
7BK./05 Series : 5 Project(s) - // DATE = z2z2.1z2.20044
=& ADC_Demo - /7 LAST CHANGE = —%
Ea Source Files - // S=======s=s==s===s=s=S=s=ss=s==sssSs===s=s=s===:
adec_zam - // Description: This sample program sSimulates
[ Inchude Files - By using the integrated ADC, f
[ Project Related Files -/ input channel 0, port P20FANIC
. (2 Other Files -/ iz adjusted by potentiowmeter I
- Light_Demo - voltage by flashing LED's D1t
- FReacTime_Lemo - (bl = CM = 3.75 - 5.00 WV, 4
- Timer_Demo -/ D2 = O = 2.50 — 3.74 W, ¥
M-8 UART Demo - S D3 = O = 1.25 - 2.49 W, §
- S D4 = O = 0,00 - 1.24 W)+
_ // ===========================================:
- /f EBv HNECZ Electronics werica, Inc.¥
- Sk
_ // ===========================================:
-
— #praogma sfri
- fpracmwa DIV
- fipragma EI¥
- #pragma interrupt INTTHME0 isr INTTMSO+
For Help, press F1 T [ [
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Figure 59. NEC Electronics System Simulator (SM+) 78K0S

%% 5M-+ for 78KOS : Light_Demo.prj =]
Elle Edt View Parts Figure ©Option Run Evept Browse Jump  Simulstor  Window Help
i o[ v | = [er]oi] 2 | |88 (] Biee8 Qfenletal B Ze(o5( %] B ¢ []e8]55]|
S IR -
A it =2 =
[ % % 2]
| =
FELRIELY Y
Elm ~NOO0Ck oA |2 LA= |
= Souwee (it _samleserone) = =Y
Search...l <<J > Watch | Quick, | Fiefresh I Clase | =
[ 1] 1] 126 f:l
[+ 127 Timer88Flag=0; ssReset status
P 128 TCEEA = 8; /sdisable timers
P 129 TCEE®A = 1; /senahle timer8E
il 130
121 Wz SWl
132
133 / Module : Wait5@
134/l Function: This module delays the program for
1351~
136|woid Wait5BCunsigned char Nunber)
P 137
ol 138|| restart_THBB(); [ |
e 139(| while(Number>@3>
14@)| <
[ 141 wh11e(T1merBlFlag==l) j
ol 142 Timer88F lag #/ Reset st
P 143 Nunmher——;
144)| >
145(| return;
il 146
147
148|)/
149|}# Module: main
158\~ Function: main program
151))
152(void maindvoid)
e
e 154|unsigned char i=8;
15
156 DI<o; #7 global interrupt disable
ol 157|| init_CPUC)5 » CPU initializ
* 158(| dinit_LED(); // LED port init
P 15%9(| init_THM8B(>; v7 initializatig~|
P 168 INTMB=8x88; s set falling EJ
||| 16if| PMKB=8; ## enahle externg| -
[*1] | |1 | 17

9.2 ADC Demo
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This sample program simulates a simple voltage meter. Using the integrated A/D converter, the program
measures the voltage supplied to the converter on input channel 0, port P20/ANI0. The potentiometer
R24 adjusts the input voltage, and the board shows the measured voltage by flashing the D1-D4 LEDs.

Used Internal Peripherals

Used External Parts

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

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

following:
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NEC

SW3 Setting CN1 Jumper Setting
S1 OFF 1-2 Open
S2 OFF 3-5 Closed
S3 OFF 4-6 Closed
sS4 OFF
- /..
"85 NEC/%
L) (o DDDW IYYYYLCY]
- 90— (T X T X7 X X BN
5, Raa T 000050005
] | TeReSKAl: @@ 090000l
" - . 000D 0000
= - i eegeeeee
<2 = E S eepoCe®e:
oF = umn__ 3 eeeece:
dingaagonn | . — 00000000
— c1 emmonnmd 21X I X
UL opooeeee®:
.2 E opoeeee®e:
= 5 aboeoeooo,
N 0000000 O;
200000005
g 1k 0 |PeGOGOG@®@S
e e000®O®OS
“EE HEeee| peoeecceey;
e ; 0@ pooocoodlu
L n__— 200000 O®
10 CN12 2|1 ©N2 9 |CN3 CN6 CN5 CNd4
|
/ S
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

9.3 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
SW2 restarts the application.

Used Internal Peripherals

Used External Parts

Timer80

D1-D4 LEDs

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:
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S1 OFF 1-2 open
S2 OFF 3-5 closed
S3 OFF 4-6 closed
S4 OFF
\ /
T — o ¢ = .
B o [ 8§ 5 ﬁ o I NE e
.I'__ e 'm aadd e
- — = (TYITYfYT ™
‘g g gh Ko —_eeeemece:
v S - MNEC T ITYYTYT] %
TR | 78KOS/IKAT+ s o oboo ool
gl 2 Jmm] TYIIII
E| - = |0 esesesee:
o |J' W | . s A L LA LE L FH
‘HInEn| 1 i1 [ (I XI1IX1IXIDN
’12M | e E E- 00000000
sl L] E[ B CCRRCACE -4+ 445
e T YIS
o+ . LI X X 2 I R I/ g
9 42 g @GS0
o 20000 00%
L1 L 1] E LI TTTIYTYT
s T TN
1 : — ||leeessene
| . 7 ﬁ ' 10 Epi2 21 onz 8 | ON3 CHNE CHS ChHa
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

Note: To run light demo with SM+, modify the sim variable to 1 and then compile the code. Set sim to
0 to run on flash device. The execution time on SM+ will be a lot faster; hence, setting the sim variable
in the code is required.

ReacTime Demo

This sample program demonstrates a reaction time measurement. The application starts by flashing D1-
D4 LEDs two times. After a press of button SW1, the application waits for a random time between 0.50
and 3.45 seconds. Then D4 LED switches on and measurement starts by incrementing a reaction
counter every 50 ms. The actual counter value is shown by D1-D4 (binary format) until you press the
SW1 button again. After the press is detected, measurement stops and the reaction time is shown by
flashing the D1-D4 LEDs. 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, set the configuration of switch SW3 and connectors CN1, CN2 and CN12
as follows:
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SW3 Setting CN1 Jumper Setting
S1 OFF 1-2 Open
S2 OFF 3-5 Closed
S3 OFF 4-6 Closed
S4 OFF
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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

9.5 Timer Demo

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

After first key press of SW1, the board starts counting up expose times in unit of minutes (binary output
format). Pressing SW1 a second time selects the shown elapse time and starts the counting.

After the selected time is finished, the LEDs flash 20 times to display the elapse time and stop mode is
entered. Pressing SW1 releases stop mode.

Used Internal Peripherals Used External Parts
Timer80 D1-D4 LEDs
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:

55



SW3 Setting CN1 Jumper Setting
S1 OFF 1-2 Open
S2 OFF 3-5 Closed
S3 OFF 4-6 Closed
sS4 OFF
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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

Note: To run timer demo with SM+, modify the sim variable to 1 and then compile the code. Set sim to
0 to run on flash device. Note that in SM+, the execution timing will not be correct and will run a lot
faster.

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 per default. The input voltage can be changed by potentiometer R24.

Used Internal Peripherals Used External Parts

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

To run the UART demo, set the configuration of switch SW3 and connectors CN1, CN2 and CN12 as
follows:
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SW3 Setting CN1 Jumper Setting
S1 OFF 1-2 Open
S2 ON 3-5 Closed
S3 OFF 4-6 Closed
sS4 OFF
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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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10. Connectors and Cables

Figure 60. Connector CN7, USB Mini-B Type Host Connector Pin Configuration

NS

Table 4. 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 DemoKit-KA1 board.

10.1 USB Interface Cable (Mini-B type)

U ES e

Series "A” Plug Series "Mini-B” Plug
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Figure 61. USB Interface Cable (Mini-B type)

Series "A" Plug

k= 31 [

Series "Mini-B” Plug
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NEC
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11. Schematics

Version
Designed

EESS-0600-018-03

I

i

Note: Schematics also are available on CD-ROM directory \Doc\DemoKit-KAl SCHEMATICS.pdf
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