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The information in this document is current as of November 2005. The information is subject to change without notice.
For actual design-in, refer to the latest publications of NEC Electronics data sheets or data books, etc., for the most up-
to-date specifications of NEC Electronics products. Not all products and/or types are available in every country. Please
check with an NEC 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).

MBSE 02.10
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CAUTION

This test and measurement equipment has the potential to be significantly altered by its
user through hardware enhancements/modifications and/or test or application software.
Thus, with respect to Council Directive 89/336/EEC (Directive on Compliance with the
EMC Protection Requirements), this equipment has no autonomous function.

Consequently this equipment is not marked by the CE symbol.
EEDT-ST-0005-10
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1. Introduction

DemoKit-LG2 is a demonstration kit for the NEC Electronics 8-bit 78K0S/LG2 microcontrollers
(MCUs) with integrated liquid crystal display (LCD) controllers. The kit supports on-board flash
programming and real-time execution of application programs up to 32 KB using NEC Electronics’ free
C compiler and assembler. The board contains user hardware such as digital input/output (I/O) and

analog signals.

1.1 Features

¢ Easy-to-use device demonstration capabilities, including elements to easily demonstrate simple I/O
functions such as the navigator switch, 112-segment LCD panel, phototransistor, temperature
sensor, I/0 lines, UART serial interface, and others.

¢ On-board debugging function using the ID78K0-TK debugger that allows flash downloading and
standard debugging functions such as code execution and single-step command execution,
breakpoints, memory manipulation, and so forth.

¢ Power supplied through the Universal Serial Bus (USB) interface, the QB-78 KOMINI on-chip
debugging emulator, or an external CR2032 3-volt lithium coin battery

¢ Standard 112-segment LCD panel that allows the implementation of human / machine interface,
comfortable I/O functions, output of measurement values, output of status information, etc.

¢ Windows®-based FPL3 flash programming software that enables you to select and download
application programs for evaluation purposes.

¢ Analog-to-digital (A/D) signal conversion
¢ Various /O signals designed to be connected to user hardware
— Standard 112-segment LCD panel (8 digits x 14 segments each)
— Timer I/O signals
— Two- or three-wire serial I[/O
— UART interface via FT232 USB UART chip
— Eight analog input lines
— KTY13-5 temperature sensor
— PT15-21C phototransistor
— Navigation switch for key interrupt generation
¢ NEC Electronics C compiler and assembler (maximum 32 KB program code size)

¢ Full documentation for the NEC Electronics 78K0/LG2 MCU, software tools and FPL3 flash
programming software

Note: DemoKit-LG2 is not intended for code development. NEC Electronics does not support any
application of the DemoKit-LG2 in a commercial or technical product.
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1.2 System Requirements

Table 1. System Requirements

Host Windows® 98SE, Windows ME, Windows 2000 or Windows XP for the NEC Electronics
computer software tools and FPL3 flash programming software

Intel® Pentium® 166 MHz (at least), 128 MB of RAM, 256-color display (1024 x 768),
mouse, CD-ROM drive and 200 MB of free hard disk space for installation of tool packages

Host interface | USB interface to enable communication based on USB 1.1 or later

1.3 Kit Contents

Please verify that you have received all parts listed on the contents list attached to the kit package. If
any part is missing or appears damaged, please contact your local sales representative for instructions

about how to return the kit for replacement or repair.

Note: Updates for the NEC Electronics software tools, FP3 flash programming software, documentation
and/or utilities for DemoKit-LG2, if available, may be downloaded from the NEC Electronics America
web site at http://www.am.necel.com/microcontrollers/devtools.php.
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2. System Configuration

Configuration of the DemoKit-LG2 system is shown in Figure 1.

Figure 1. System Configuration

USB connection

2.1 DemoKit-LG2

DemoKit-LG2 is a demonstration kit for the NEC Electronics 8-bit 78K0/LG2 MCUs with integrated
LCD controllers. The board connects to a host computer by means of a USB interface cable. The system
may be used for on-board flash programming of the MCU’s internal flash memory and for execution of

application programs. The board also supports on-chip debugging using the ID78K0-TK debugger.

DemoKit-LG2 runs the MCU at 6.0000 MHz and provides a 32.768 kHz subclock.

2.2 Host Computer
The USB host interface enables communication to the DemoKit-LG2 board. The FT-232 USB UART

chip allows application software to access the USB device in the same way it would access a standard
RS-232 interface. The FTDI's virtual COM port (VCP) driver appears to the Windows-based system as

an extra communication port, in addition to any existing hardware communication ports.

2.3 Power Supply via USB Interface

The DemoKit-LG2 supports a flexible configuration of its power supply. The board can be powered by
the USB interface, the QB-78KOMINI on-chip debugging emulator, or by an external CR2032 3-volt
lithium coin battery.

3. Components

The DemoKit-LG2 board is equipped with a navigation switch, 112-segment LCD panel, temperature/
light sensor, and several connectors for connection to the host computer, flash programmer, and external
target hardware.
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Figure 2. Top View of Board Connectors and Switches
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Figure 3. Bottom View of Board Connectors and Switches
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Some of the DemoKit-LG2 components are available for user application hardware and software. Please
read the MCU user’s manual carefully to get information about the electrical specification of the

available I/O ports before connecting any external signals to the DemoKit-LG2 board.

3.1 Jumper JP1: Power Supply Selection

The different power supply modes can be set using jumper JP1. The JP1 jumper controls the power
supply during standalone mode, flash programming and on-board debugging. Additionally, power can

be applied using the QB-78KOMINI on-chip debugging emulator or JP2 jumper.
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JP1 Setting Mode
1-2 Closed (default) USB interface-supplied power (CN7)
2-3 Closed Battery-supplied power (BAT1)

3.2 Jumper JP2: Power Selection for On-Chip Debugging

The power supply can also be applied using the QB-78KOMINI on-chip debugging (OCD) emulator.
Close jumper JP2 to apply power from the QB-78 KOMINI.

JP2

Setting

Mode

1-2

Onen (defanlt)

Power ennnlv via TTSR or hatterv

Closed

Power eiinnlv via OR-7RKOMINT emulator

3.3 Jumper JP3: Clock Supply Selection

Jumper JP3 controls the MCU’s clock supply. Closing JP3 applies an external frequency of 6 MHz to

the MCU’s P122/X2 clock input pin. Opening JP3 allows an external oscillator to be used when pad X1

(not assembled) of the kit is equipped with a corresponding oscillator.

JP3

Jumper Setting

Mode

1-2

Closed (default) Clock frequency = 6 MHz, supplied by CPLD
Clock supply by external oscillator. By using this mode be
Open sure to equip a crystal oscillator to the X1 pad. For using the

QB-78KOMINI on-chip debugging emulator

3.4 SWI1 Configuration Switches

The board’s different operating modes can be set using SW1 switches S1-S4.

SW1 Factory Setting Mode

S1 OFF Normal operation

S2 OFF UARTH®6 selected

S3 OFF On-chip debugging disabled

S4 OFF On-board debugging enabled
3.4.1 SW1/S1: Operating Mode Selection

SW1 switch S1 controls the DemoKit-LG2 board’s operating mode. Setting SW1/S1 to ON allows you
to reprogram the MCU’s internal flash memory using the FPL3 flash programming software.
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3.5

SW1/s1 Mode
OFF (default) Normal operation
ON Flash memory programming

During normal operation, the user program stored in the MCU’s flash memory is executed.

3.4.2 SW1/S2: UART Selection
SW1/S2 specifies the MCU’s UART signals that correspond to the FT232 interface lines.

SW1, S2 Selection
OFF (default) UART6
ON UARTO

3.4.3 SW1/S3: On-Chip Debugging Selection

SW1/S3 controls the MCU’s on-chip debugging function. Setting switch S3 to ON allows you to use
the on-board debugging function or connect to the QB-78KOMINI on-chip debugging emulator.

SW1, S3 Setting
OFF (default) Disabled
ON Enabled

3.4.4 SW1/S4: On-Chip Debugging Mode Selection

SW1/S4 controls the debugging mode. Switching SW1/S4 to OFF allows you to use the board’s on-
board debugging function via the default USB/UART connection to the host computer. All standard
debugging functions such as flash programming and downloading, code execution, single-step

command execution, setting breakpoints, memory manipulation, and so forth are available.

Setting switch SW1/S4 to ON allows you to connect the QB-78K0OMINI on-chip debugging emulator
(available separately) to the board to use the MCU’s on-chip debugging functions.

SW1, sS4 Mode
OFF (default) On-board debugging function enabled
ON QB-78KOMINI connection enabled

SW2 Reset Switch

The SW2 reset switch activates the power-on reset function and is connected to the MCU’s reset input.

Note: Supplying power to the board via the battery inactivates the reset switch. Please use jumper JP1

to turn power OFF/ON to the microcontroller.
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3.6 SW3 Navigation Switch

The SW3 navigation switch connects to the MCU’s key interrupt port and operates in five directions,

including from the center pushbutton (Figure 4).

SW3 Connection to Microcontroller
Left P73/KR3
Down P71/KR1
Select P74/KR4
Right P72/KR2
Up P70/KRO

Figure 4. SW3 Navigation Switch

Up (KRO)

Left Right

(KR3) (KR2)
Select
(KR4)

Down (KR1)
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3.7 SB1, SB3, SB4, SB5 and SB6 Soldering Bridges

The SB1, SB3, SB4, SB5 and SB6 soldering bridges allow the board to be configured in a variety of

ways, as described in Table 2.

SB1
SB3
SB4

Figure 5. Soldering Bridges
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Table 2. Soldering Bridge Settings

~ sB5
SB6

Soldering Bridge Pad Setting Configuration
SB1 ) Closed (default) Vcc connected to AVREF pin
Open Vcce disconnected from AVrer pin
1-2 Closed (default
osed (default) Subclock oscillator connected to P123/XT1 pin
2-3 Open (default)
SB3 = 5
- pen '
P123/XT1 ted to CN5—2
23 Closed /XT1 pin connected to C
1-2 Closed (default
osed (defaut) Subclock oscillator connected to P124/XT2 pin
2-3 Open (default)
SB4 = 5
- pen '
P124/XT2 ted to CN5—4
23 Closed /XT2 pin connected to C
1-2 Closed (default
osed (default) Main clock oscillator connected to P121/X1 pin
2-3 Open (default)
SB5 = 5
- pen .
P121/X1 ted to CN3-38
23 Closed /X1 pin connected to C
1-2 Closed (default
osed (defauly Main clock oscillator connected to P121/X2 pin
2-3 Open (default)
SB6 = 5
- pen .
P121/X2 ted to CN3-40
23 Closed /X2 pin connected to C

Cutting the default connections (pad 1-2) of soldering bridges SB3/SB4 and SB5/SB6, respectively,
and closing pads 2—-3 connects the corresponding MCU signals to the CN3 and CN5 external

connectors, respectively. In this mode, the MCU pins can be used as standard I/O ports, but you must

configure the MCU’s clock generator accordingly.

Note: Do not close the connection for the clock oscillator and external connectors at the same time. This

can have a negative effect on the operation of the subclock and main clock oscillators.
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3.8 CN7 USB Interface Connector

10

The CN7 connector provides a means to connect the board to FPL3 flash programming software to

program application software into the MCU’s internal flash memory. Additionally, the on-board

debugging function uses connector CN7 for communication with the host computer. CN7 also provides

the board’s 5-volt power supply.

For standard communication to a host computer, for example, using a terminal program, the MCU’s
UART6 and UARTO I/O signals are connected to CN7.

CN7 USB Connector

Signal Name

1 VBUS

2 DM

3 DP

4 No connection
5 GNDBUS

Figure 6.

Pin Configuration of CN7 USB Mini B-Type Host Connector

—/

i f B F o

For connection to the host computer, use a mini-B-type USB cable. For confirmation, NEC Electronics
used only the USB cable delivered with the DemoKit-LG2 board.
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3.9 CN2 Flash Programmer Connector

The CN2 connector (not assembled) allows connection of the PG-FP4 flash programmer (available

separately) to DemoKit-LLG2 to program application software into the MCU’s internal flash memory.

CN2 Signal

1 GND

2 RESET

3 ST

4 VCC

5 SO

6 No connection
7 SCK

8 No connection
9 No connection
10 No connection
11 No connection
12 FLMDI1

13 No connection
14 FLMDO

15 No connection
16 No connection

When using the PG-FP4, you must set the programming interface to the MCU in accordance with the

clock serial interface (CSI ring oscillator), please configure the DemoKit-LG2 as following:

Table 3.

Hardware Configuration When Using the PF-FP4 Flash Programmer

Switch/Jumper Setting Mode

Q1 OFF Noarmal aneration

<2 OFF TTARTA select

3 OFF OCD dicahled

Q4 OFF On-hoard dehnooino

P1 1-7 claged Pawer eninnlv via TISR
™2 Onen Pawer eninnlv via TISR
P3 Closed Clock suinnlied via CPT.D

11
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3.10 OCD connector CN8

Connector CN8 (not assembled) allows connection of the QB-78KOMINI on-chip debugging
emulator (available separately) to the DemoKit-LG2 to use the MCU’s on-chip debugging

function.

Table 4. CN8 On-Chip Debugging Connector

CN8 Signal

1 RESET_IN

2 RESET_OUT
3 FLMDO

4 VDD_IN

5 X2

6 GND

7 X1

8 GND

9 No connection
10 No connection

To enable on-chip debugging using the QB-78 KOMINI emulator, you must configure the DemoKit-LG2

as described in Section 4.2.

Table 5. SW1 Configuration for On-Chip Debugging

Switch/Jumper Setting Mode
<1 OFF Normal aneration
<2 OFF TTARTA <elect
R ON On-chin dehnooino enahled
4 ON OR-7RKOMTINT enahled
TP1 1-7 claced Power eninnlv via TTSR
Onen Power sninnlv via TTSR
JpP2
Closed Power eninnlv via OR-7RKOMTINT (*Nate)
P3 Onen Clack ennnlied via OR-7RK OMTINT

For information about how to configure DemoKit-LG2 for on-chip debugging, refer to 4.1.

3.11 LCD1 Standard 112-Segment LCD

The DemoKit-LG2 board is equipped with a standard 112-segment LCD, in this case a transflective
model operating at a 5-volt supply voltage. The LCD can operate at a four times multiplex rate. The

display can be used within a temperature range from —20 to +70° Celsius. The typical driving frequency

12
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is equal to 32 Hz (maximum 100 Hz) within the complete temperature range. The LCD pin assignments,

connections and segment definition is shown in Table 6:

Table 6. LCD Pin Assignments and Connections

LCD LCD
78K0/LG2 78K0/LG2

MCU MCU
Pin | COM1 | COM2 | COM3 COM4 Pin | COM1 COM2 COM3 | COM4
1 S1 IF 1E 1D S0 36 1H 1G 1L M S2
2 11 1J 1K IN S1 35 1A 1B 1C P1 S3
3 S2 2F 2E 2D S4 34 2H 2G 2L 2M S6
4 21 2] 2K 2N S5 33 2A 2B 2C P2 S7
5 S3 3F 3E 3D S8 32 3H 3G 3L M S10
6 31 3] 3K 3N S9 31 3A 3B 3C P3 S11
7 S4 4F 4E 4D S12 30 4H 4G 4L 4M S14
8 41 4] 4K 4N S13 29 4A 4B 4C P4 S15
9 S5 SF SE 5D S16 28 SH 5G SL M S18
10 51 5] SK 5N S17 27 S5A 5B 5C P5 S19
11 S6 6F 6E 6D S20 26 6H 6G 6L 6M S22
12 61 6] 6K 6N S21 25 6A 6B 6C P6 S23
13 S7 7F 7E 7D S24 24 TH 7G 7L ™ S26
14 71 7] 7K N S25 23 TA 7B 7C P7 S27
15 S8 8F 8E 8D S28 22 8H 8G 8L &M S30
16 81 8J 8K 8N S29 21 8A 8B 8C P8 S31
17 | NC NC NC COM4 COM4 20 COMO | NC NC NC COMO
18 | NC NC COM3 | NC COM3 19 NC COM1 | NC NC COM1

Figure 7. LCD / Segment Definition

n_.n n_n n.n nn.n.n.nn e

351 HHHHHHHHHHHHHHHHH!_/’

Y v WV vV v v v i
RERO LG
![”-"D(FLD W g — o o a

B N
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3.12 Temperature Sensor

14

For temperature measurement and primarily as an application example, a silicon temperature sensor
KTY13-5 is connected to the input port of the 16-bit timer/event counter 00, equal to port POO of the
MCU. The temperature sensor has a resistor range of Rys min = 1950 Q and Rys e = 1990 Q at 25°

centigrade, with lopp = 1 mA. The distribution of the temperature factor kr is shown in Table 7:

Table 7. Distribution of Temperature Factor ks
T, K
“C min. typ. max.
- 50 0.506 0.518 0.530
—40 0.559 0.570 0.581
-30 0615 0625 0.635
=20 0676 0.685 0.694
-10 074 0.748 0.755
0 0810 0.815 0.821
10 0.883 0.886 0.890
20 0.960 0.961 0.962
25 1.0"
30 1.039 1.040 1.041
40 1.119 1.123 1.126
50 1.204 1.209 1.215
&0 1.291 1.300 1.308
70 1.383 1.394 1.405
&0 1.478 1.492 1.506
90 1.577 1.5594 1.611
100 1.6680 1.700 1.720
110 1.786 1.810 1.833
120 1.896 1.923 1.951
130 2010 2.041 2072
140 2093 2128 2163
150 2.196 2235 2274

1. Normalizing point

The sensor resistance can be calculated as Rr= kr * Rys= | (Ta).
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Figure 8. Typical Dependence of Sensor Resistance

Iz =1 mA; Example: R, = 2000 2
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The following equation, which approximates the characteristic curve, calculates temperature at the

sensor according to the change in the sensor’s resistance:

-V& -4xB+4xBxkr - a
T=1]25+ °C
2xPB

with:  a=7,88x10xK"

B=1937x10 xK

Rt
R2s

kTt =

The temperature is measured using the dual-slope method in which a resistor value can be converted
into a digital countervalue. To do this, the charging time of capacitor Ci8 will be measured with the 16-
bit timer/event counter 00 of the MCU. The first charging slope will use a reference resistor (RREr = Re)
and the second charging slope a variable resistor (Rvar = R5 + RT), which should be determined. By
comparing the two measured times and the known reference resistor RREF, the variable resistor can be
calculated.

All of the 78K0/LX2 MCUs have bit-settable I/O ports and Schmitt-trigger inputs such as the TI000
timer input port. The DemoKit-LG2 uses the PO bit-settable port as a bidirectional port.

At first, the complete port PO is cleared and set to output mode. In this case, the Ci8 capacitor is
discharged via POO/TI0O00 and prepared for the first measurement. The R7 resistor is only used to limit
the current during the discharging of the capacitor. Then port P02 is set to 1 and output. At this point,
the 16-bit timer/event counter 00 is started. The rest of the port PO is set to input (high impedance). So
the capacitor will be charged via the Re reference resistor. When the capacitor has reached the threshold

level of the Schmitt-trigger input PO0/TI1000, the actual timer value is automatically captured and an

15
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internal interrupt is generated. The capture value is read using this interrupt. In the next step, the Cis
capacity will be discharged again. The same procedure starts once more with port PO3. This time the
capacitor is charged via the unknown resistor RvAR of the temperature sensor and after the threshold is

reached again the second timer value is read out.

The unknown RvAR, and consequently the resistor value of the temperature sensor, can be calculated

from the two values obtained using the method described earlier.

tREF
Rrer x C

Rrer: R6 = Vcrer =VoD| 1- €

- tvar

Rvar x C
Rvar: Rs+ Rtr=Vcrer =VDD| 1- €

Vc = Vcvar = VCrer = const

The threshold level of the Schmitt-trigger input does not have any influence on the accuracy of the

measurement, as this will be a constant for both measurements.



DemoKit-LG2 User’s Manual NEC

_ trREF _ tvar
Rrer x C Rvar x C
Vob (1- e = Vob |[1-¢e
. _tREF . _tvar
Rrer x C Rvar x C
1-e = 1-e€
. _trReF . _tvar
Rrer x C Rvar x C
e = e
tREF _ tvar
Rrer x C Rvar x C
tREF _ tvar
RRer RvAR
tvar
RvAR = RRer x
trREF

The Ci8 capacitor and VDD supply voltage do not influence the accuracy of the measurement. Only the
absolute value of the RREF reference resistor has an influence, because these parameters will not change

during one measurement. The RvAR resistor can be calculated using the RREF, tREF and tvAR values.

17
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Figure 9 shows a diagram of the dual-slope circuit:

NEC

Figure 9. Dual-Slope Circuit

P02
J_ P03
S1
Ro L 78K0/LG2
R6 |:
R5
1
P00 / TIOOO
R7
C18 ——
Rrer = R6
Rvar =R5 +RT
Rt = temperature sensor resistance

The charging time of the capacitor can be calculated as follows:

I S
RxC
Vc =Vop |[1- e
I S
Ve —1-e RxC
\Ys)}
.t
1_Vc - e RxC
\Vop
_ t - Vc
RxC In 1-VDD
_ Vc
t =-RxCxlIn 1-VDD

18
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Example:

VDD =5 V; Vihreshold = Vc = (0,4 ... 0,7) VDD
Typical: Vthreshold = 0,6 x VDD
Rrer =10 kQ; C = Ci18 =220 nF

Vc
VbD

t =-RrRerFxCxIn| 1-

t=-10kQx220nFxIn| 1-0

t = 2,0158 ms

3.13 Q1 Phototransistor

For light incidence measurement and primarily as an application example, a PT15-21C phototransistor
is connected to the ANIO analog input, which is equal to port P20 of the MCU.

3.14 BUZ1 Buzzer

To generate acoustic signals and sound waves, a buzzer is connected to the timer output port of the 16-
bit timer/event counter 01, equal to port P06/T1011/TO01 of the MCU. The AC buzzer operates in a

voltage range of 2—5 volts.
3.15 BAT1 Battery Holder

To power the board via battery, equip the BAT1 battery holder with a CR2032 3-volt lithium coin-type
battery.

19
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3.16 CN3, CN4 and CN5 External Connectors

CN3, CN4 and CNS5 are connectors for external user hardware. The MCU signals are connected to CN3,
CN4 and CNS5. The DemoKit-LLG2 board also provides a wire-wrap field area—connector CN3—for the

integration of additional application hardware.

Figure 10. CN3, CN4, and CN5 Connections to MCU
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CN3 | Signal [ CN3 | Signal CN | Signal [CN4 | Signal CN5 | Signal | CN5 | Signal
4

1 Vee (2 P25/ANI5 1 Vss |2 P00/TI000 1 N.C. |2 P123/XT1
3 Vce (4 P26/ANI6 3 Vss |4 P01/TI010/TO00 3 N.C. |4 P124/XT2
5 Vee |6 P27/ANI7 5 |[Vss |6 P02/SO11 5 N.C. |6 N.C.
7 Vce |8 P30/INTP1 7 Vss 8 P03/SI11 7 N.C. (8 N.C.
9 Vee |10 |P31/INTP2 9 |Vss |10 [P04/SCKI11 9 N.C. |10 |N.C.
11 |Vce (12 |P32/INTP3 11 |Vss [12 |PO05/TI001/SSI11 11 |IN.C. |12 |N.C.
13 |Vce |14 |P33/INTP4/TIS1/TOS1 13 |Vss |14 |P06/TI011/TOO01 13 [N.C. (14 [N.C.
15 |Vcec |16 |P60/SCLO 15 |Vss 16 |P10/SCK10/TXDO0 15 [N.C. [16 [N.C.
17 |Vcc |18 |P61/SDAO 17 [Vss |18 [P11/SI10/RXD0 17 [N.C. |18 |N.C.
19 |Vce (20 |P70/KRO 19 |Vss (20 |P12/SO10 19 |N.C. |20 |N.C.
21 (Vcc (22 |[P71/KR1 21 |Vss |22 |P13/TXD6 21 |N.C. [22 |N.C.
23 |Vcc |24 |[P72/KR2 23 |Vss |24 [P14/RXD6 23 [N.C. [24 [N.C.
25 [Vce |26 [P73/KR3 25 |Vss |26 |P15/TOHO 25 |N.C. |26 |N.C.
27 |Vcc |28 [P74/KR4 27 |Vss 28 |P16/TOH1/INTP5 27 |N.C. |28 |N.C.
29 [Vcc |30 [P75/KR5 29 |Vss |30 |P17/TIS0/TOS50 29 [N.C. [30 ([N.C.
31 [Vcc (32 |P76/KR6 31 |Vss 32 | P20/ANIO 31 N.C. |32 |N.C.
33 [Vecc |34 |P77/KR7 33 |Vss (34 |P21/ANII 33 |N.C. |34 |N.C.
35 |Vcc |36 |P120/INTPO/EXLVI 35 |[Vss 36 |P22/ANI2 35 N.C. [36 |N.C.
37 |Vcc |38 |P121/X1 37 |Vss |38 [P23/ANI3 37 |N.C. |38 |N.C.
39 [Vcec (40 |P122/X2 39 |Vss |40 [P24/ANI4 39 [N.C. [40 ([N.C.
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3.17 Microcontroller Memory Map

The MCU’s memory layout is shown in Figure 11.

Figure 11. Microcontroller Memory Map

A FFFFH
Special function registers TFF FHJ_ J_
(SFH}. T Program area T
256 x 8 bits 108FH
FFoOH 108EH
FEFFH General-purpose
; ; Note 1
registers Security 1D setting area
FEEOH 32 x 8 bits 1085H
FEDEH 1084H| Security ID control areaMete1
. Internal high-speed RAM _L. ] g:g :
T 1024 % 8 bits T Program area
FBOOH 1081H
FAEFH 1080H Option byle area™o® T
Data memory 107FH
space et Reserved L 1000k Program area
FaooH OFFFH
16384 x 8 bits +~ CALLF entry area +
FTFFH fban\k«i) 0800H i
i 07FFH
RAM space in ; 18384 = 8 bits o b
which instruction o Intemg:iipxagstl)%g RAM L ek 2) - Program area -
can be fetched 811 :g:
¢ E000H 00sEAT Note 2 e
DFFFH 008EH
Reserved
CoooH Security ID setting areaNote 1
A BFFFH 0085H
0084H| Security ID control areaMete 1
L Flash memory 0083H
16384 x 8 bits (bank 0) 0082H Program area
3000H 0081H
i Note 1
Program TFFFH Flash memory 18384 8 bits gg?g: Option byte area
32768 x 8 bits (eank 5) Note 3
memaory space A L Cen 007EH
o (common) o 16324 xkgblts 007DH
"""" Notez ~~ 7~ fpankcs) CALLT table area
******************* 16384 » 8 bits D040H
________ N_ f_g________ (bank 1) 003FH
————————— oted - Vector table area
¥ ¥ 0000H D0D0H

Notes 1. 1080H, 1084H, 1085H to 108EH: Set the option byte, security ID control flag, and security ID code
when the boot swap is used.
0080H, 0084H, 0085H to 008EH: Set the option byte, security ID control flag, and security |D code
when the boot swap is not used.
2. This area cannot be used during on-chip debugging because it is used for communication commands
(008FH to 018FH: standard setting of debugger).
3. This area cannot be used when a software break is used during on-chip debugging.

The DemoKit-LG2 does not reserve any resources of the MCU; consequently all available MCU

memory is free for application software.
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4. On-Chip Debugging

The DemoKit-LG2 board offers two possibilities for on-chip debugging (OCD). The on-board
debugging function allows on-chip debugging without a need for external debugging hardware. In this
mode, the default USB / UART connection to the host computer serves as the debugging interface. All
standard debugging functions, such as flash programming / downloading, code execution, single-step

command execution, breakpoint setting, memory manipulation and so forth, are available in this mode.

The DemoKit-LG2 also supports use of the QB-78KOMINI on-chip debugging emulator to enable the
MCU’s on-chip debugging function. The system configuration for this type of debugging is shown in
Figure 12.

Figure 12. System Configuration for On-Chip Debugging

. i
0CD via SEEERT
On-Board debug function

OCD via
QB-78KOMINI On-Chip debug emulator

4.1 On-Board Debugging

22

To enable the DemoKit-LG2’s on-board debugging mode, you must configure switch SW1 and the
JP1-JP3 jumpers as described in Table 8.
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Table 8. Switch and Jumper Settings for On-Board Debugging

Switch/Jumper Setting Mode

SW1/S1 OFF Normal operation

SW1/82 OFF UART®6 select

SW1/S3 ON OCD enabled

SW1/S4 OFF On-board debugging function
JP1 1-2 closed Power supply via USB

JP2 Open Power supply via USB

JP3 Closed Clock supplied via CPLD

4.2 On-Chip Debugging with the QB-78KOMINI Emulator

To use the QB-78KOMINI on-chip debugging emulator to enable the MCU’s on-chip debugging
function, you must configure the SW1 switches and jumpers JP1-JP3 as described in Table 9.

Table 9. Switch and Jumper Settings for On-Chip Debugging with the QB-78KOMINI Emulator

Switch/Jumper Setting Mode
SW1/S1 OFF Normal operation
SW1/S2 OFF UART®6 select
SW1/S3 ON OCD enabled
SW1/s4 ON OB-78KOMINI enabled
JP1 1-2 closed Power supply via USB
JP2 Open Power supply via USB
Closed Power supply via QB-78KOMINI (*Note)
JP3 Open Clock supplied via QB-78KOMINI

Note: When using power from the QB-78 KOMINI, do not connect external hardware to the DemoKit-

LG2 board as the board can operate without external USB or battery power.
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5.

5.1

5.2
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Installation and Operation

The Windows-based FPL3 flash programming software enables selection and downloading of
application programs to the DemoKit-LG2 board. The board communicates with a host computer via a

USB interface that must be installed properly before you can download and run a program.

Figure 13. CD-ROM Directory Structure

ML DemoKit-LG2 (F:) CD-ROM ROOT
a fscommand
a NECTools - NEC Electronics Software Tools
3 FPL3 - FPL3 flash programming software
(3 Drivers ... USB driver
(1 FPL3 ... FPL3 setup directory
(3 PRM ... PRM parameter files
2 SampleProgram - Sample program for DemoKit-LG2
5| Documentation - Documentation

Hardware Installation

Connect the board to the host computer using the provided USB interface cable.

Software Installation

The DemoKit-LG2 package comes with several software demo packages:

¢ NEC Electronics software tools for 78K0 MCUs, including a C compiler, assembler, linker,
librarian and ID78K0-TK/ID78K0-QB debuggers.

¢ FPL3 flash programming software

¢ Sample program

5.2.1 Software Tools

To install the NEC Electronics software tools for 78K0 MCUs, select the SETUP program in the
\fscommand\NECTools\ directory of the CD-ROM. The Setup boxes will guide you through the
installation process. The product ID for DemoKit-LG2 is 00101386V.

5.2.2 FPL3 Flash Programming GUI Installation

To install the FPL3 flash programming GUI, select the SETUP program in the \ fscommand\FPL3\
directory of the CD-ROM. The Setup boxes will guide you through the installation process.
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5.2.3 Sample Program

To use sample/demonstration program for the DemoKit-LG2 board, copy the directory
\fscommand\SampleProgram\ on the CD-ROM to you local hard drive. Remember to remove the

"read only" attribute from the files.

5.2.4 USB Driver Installation

To use the board for on-chip debugging or flash programming, install the USB driver in accordance
with the procedure for your particular operating system.
5.2.4.1 Installation on Windows 98SE/Me

1. When you connect the board to the host computer, the Plug and Play function recognizes
the board and initializes the wizard for adding new hardware. Click Next.

Figure 14. Add New Hardware Wizard (Windows 98SE)
Add New Hardware Wizard

Thiz wizard searches for new drivers for:

USE <-» Serial

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

< Bk Cancel
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2. Select the Search for the best driver for your device box and then click Next.

Figure 15. Search Method (Windows 98SE)
Add Hew Hardware Wizard

What do you want %indows to do?

& Search for the best driver for pour device,
{FRecommended).

U Display a hst of all the divers in a specihic
location, =0 you can select the driver you want.

Y
< Back I Mext > Cancel |

3. Select the Specify a location box, browse to and select C:\ProgramFiles\NECTo0ls32\
FPL3\DRIVER, and then click Next.

Figure 16. Search Location Specification (Windows 98SE)
Add Hew Hardware ‘Wizard

\Windoves vell sesch for ness divers ks difver databaze
on your hasd deve. and m any of the followng selacled
locatorns: Cick Mest bo sat the gearch.

I | Floppy disk dive:

[ | CO-ROM diive

I | Micioceoit Windowe Update

Note: If the destination folder changes when the GUI software is installed, type the new-
folder\DRIVER name in the Specify a location box.
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4. Click Next.

Figure 17. Checking Driver to Be Installed (Windows 98SE)
Add Mew Hardware Wizard

USE High Speed Seiial Comerter

o o
Locatnn of deiver:

‘Windows deves Fle seaich ol The device:

< Back

5. Click Finish to complete the installation.

Windows i now ready bo inctall the best diver lor thes
devica. Click Back o select a diflerent dver, or dick Mest

CAPROGRATIWNECTOO™1AFPLIVDE
= :

Figure 18. Installation Completion (Windows 98SE)

Add New Hardware Wizard

hardware device requires.

% |ISB High Speed Serial Converter

Windows has finizhed installing the software that pour new

< Back

Cahcel
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5.2.4.2 Installation on Windows 2000

1. When you connect the board to the host computer, the Plug and Play function recognizes
the board and initializes the wizard for adding new hardware. Click Next.

Figure 19. Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New

\?, Hardware Wizard

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

To continue, click Nest.

< Back !l Cancel

2. Select the Search for a suitable driver for my device box and then click Next.

Figure 20. Search Method 1 (Windows 2000)

Install Hardware Device Drivers oY
A device driver iz a zoftware program that enablas a hardware device ta wark with
an operating system.

Thiz wizard will complete the installation far this device:

@ LUSE <> Serial

A device driver iz 3 zoftware program that makes a hardware device wark. Windows
needs driver files for your new device. To locate diver files and complete the
installation click Next.

“what do you want the wizard to do?
4)5' Search for & suitable driver for my device [recommendad)

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

< Back " Mext > il Cancel |
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3. Select the Specify a location box and then click Next.

Figure 21. Driver File Location 1 (Windows 2000)

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

Search for driver files for the following hardware device:

@ LSE <> Serial

The wizard searches for suitable drivers in its driver database on your computer and in
any of the following optional search locations that you specify.

Tao start the search, click Mest. |f pou are searching on a floppy dizk ar CO-ROM drive,
ingert the floppy dizk or CD before clicking Mext.

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

} ¥ Specify a location i

[ Microzoft Windaows Update

v

< Back l Cancel

4. Browse to and select C:\Program FilesS\NECTo00ls32\FPL3\DRIVER and then click OK.

Figure 22. Address Specification 1 (Windows 2000)

Found New Hardware Wizard |

Inzert the manufacturer's nstallabion disk into the drive oK. i
selected, and then chick Ok

Cancel i

Copy manufacturer’s files friom:

I ‘C:'\F‘rogram Files\MECT ools 324 FPL 3 \DRIVE :_ll Erowse... I

Note: If the destination folder changes when the GUI software is installed, type the new-
folde\FPL3\DRIVER name in the Copy manufacturer’s files from: box.
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5. Click Next.

Found New Hardware Wizard

Driver Files S5earch Results
The wizard haz finished searching for dirver files for pour hardware device.

The wizard found a driver fior the following device:

b LISE <> Sedal
o

“windaws found a driver for this devics. To instal the diver Windows found., click Nest.

L;g c:\pragram fileshnectools324 fpl3 “dmver', ftdibus. inf

|

v

< Back “ Mext > II Cancel

6. Click Finish to complete the installation of the USB converter.

Figure 24. USB Serial Converter Installation (Windows 2000)

Found New Hardware Wizard

Completing the Found New
% Hardware Wizard

] \> USE High Speed Serial Converter

windows haz finished installing the software for this device.

To close this wizard, click Finish, i

< Back I Finizh I | ancel
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7. To proceed to the USB driver installation, click Next.

Figure 25. Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New
:{’\ Hardware Wizard

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

To continue, click Mest. l

< Back I Mext > I Cancel |

8. Select the Search for a suitable driver for my device box and click Next.

Figure 26. Search Method 2 (Windows 2000)

Install Hardware Device Drivers 5
A device driver iz a software program that enables a hardware device to work, with
an operating system.

Thiz wizard will complete the installation for this device:

@ USE Serial Port

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

‘what do pou want the wizard to do?

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

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

< Back] I Mext > I Cancel
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9. Select the Specify a location box and click Next.

Figure 27. Driver File Location 2 (Windows 2000)

Locate Driver Files o
‘where do you want ‘Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE Serial Part

The wizard searches for suitable drivers in itz driver databaze on pour computer and in
any of the following optional search locations that you specify.

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

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

v Specify a location
™ Microsoft Windows Update i

< Back I Mext » I Cancel |

10. Browse to and select C:\Program Files\NECTo0ls32\FPL3\DRIVER and then click OK.

Figure 28. Address Specification 2 (Windows 2000)
Found Mew Hardware \Wizard |

Inzett the manufachurer's nstalation disk into the dive
(=0 :elected, 2nd then chck 0K

.

||::"-.F'|-:|i;ran'| Files\HECT aols 3242 FPL2 \DRIVE LI Browse... |

Note: If the installation destination folder changes at the time of GUI software installation, enter
the new-folder\DRIVER name in the Copy manufacturer’s files from box.

11. Click Next.

Figure 29. Driver File Search 2 (Windows 2000)

Found New Hardware Wizard

Driver Files Search Results w\
The wizard has finished searching for diver fles for pour hardware device. \?

The wizard found a driver for the following device:

% 1SE Serial Part

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

c:\program files\nectools324 fpl 3 wdmver fdiport. inf

< Back I MHext > I Cancel
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12. Click Finish to complete the installation of the USB driver.

Figure 30. USB Driver Installation (Windows 2000)

Completing the Found New
Hardware Wizard

_\> USE Serial Port

Windows haz finished installing the zoftware for thiz device.

To cloge this wizard, click Finish.

% Backl I Finizh I Lancel

5.2.4.3 Installation on Windows XP

1. After the board is connected to the host computer, the Plug and Play function recognizes the

board and initializes the wizard for finding new hardware. Select the Install from a list or
specific location box and then click Next.

Figure 31. Found New Hardware Wizard 1 (Windows XP)
Found Mews Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for:

USE <-» Serial

') If your hardware came with an installation CD
<4 or floppy disk. insert it now.

‘what do vou want the wizard to do’?

() Irstall the zoftware automatically (Fecommended)
(@) Install from a list or specific location [Advanced)

Click Mexst to continue.

I Pt > I Cancel
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2. Select the Search for the best driver in these locations and Include this location in the
search: boxes, browse to and select C:\Program Files\NECTo0ls32\FPL3\DRIVER, and
then click Next.

Figure 32. Search Location Specification 3 (Windows XP)

Eound Mew Hardware Wizard
Plaase choose your search and installation options.

4} Search for the best diver in these locations.

Use Ihe chack boxes balow ko it or expand the default search, which inchudes local
paths and removable media. The best derver found wall be installsd.

[C] Seatch iemavable media [loppy. CO-ROM...]
[+] Include this lacabion in the 2easch:
I C:AProgram Files\MECTools 38 FPL3\DRVER w | I Browese

O Don't search. | will choose the dives lo install

Chaaee thie option to select the device diver from a fist. Windows does not guaranlee that
the diiver yau choose vall be lhe best match for pour hardwaie:

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

Figure 33. Windows XP Logo Testing 3 (Windows XP)
Hardware Installation

| ] E The zoftware vou are inztalling for this hardware:
L
USE High Speed Serial Converter

haz not pazzed Windows Logo testing to verify its compatibility
with ‘windows =P, [Tell me why this testing iz important.]

Continuing your installation of this software may impair
or destabilize the cormrect operation of your sypstem
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.

J,

v

[ Continue dnpway | | STOP Installation
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4. Click Finish to finish the installation of the converter.

Figure 34. USB Serial Converter Installation (Windows XP)

5. To proceed to the installation of the USB serial port driver, click Next.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finizhed installing the software for:

g USE High Speed Senal Converter

Click Finish to close the wizard,

Figure 35. Found New Hardware Wizard 2 (Windows XP)

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software far:

USE Serial Port

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

‘what do pou want the wizard ta da?

() Inztall the: software autornatically (Recommended)
(%) Install from a list or specific location [Advanced)

Click Mext to continue.

L et > |I Cancel
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6. Select the Search for the best driver in these locations and Include this location in the
search: boxes, browse to and select C:\Program Files\NECTo0ls32\FPL3\DRIVER, and
then click Next.

Figure 36. Search Location Specification 2 (Windows XP)

F.uu.nd Mew Hardware Wizard

Meaze choose yow s=ach and installstion oplions.

&) Search loe the best dives inthese loalion:

Uz lhe check boxss bekues bo Il 08 esgeand the dalaudl seaich, which ncludes local
paths and iemovable madia The ezt dives found wil be inztalisd.

[ Seanch remaovable media Foppy. CD-FOM_..)
[#] brachacden this laalion i the search

I ;E.:\F'fcgla-nFias\NEEIco‘s.E’kFFLJ\DFI-'.‘EH w I Browse

) Dot 2eanch. | will chaose e difves b istal

Chinase this aphian o select he devics diver liom 2 F Windowe dogs nol guziartes [hal
tre chivar pou chocse vl B the best match for poar handwane.

!

I < Back ]l Hewl > | Cancel ]

NEC

7. When you receive the has not passed Windows Logo testing to verify its compatibility with
Windows XP message, clock Continue Anyway.

Figure 37. Windows XP Logo Testing 2 (Windows XP)
Hardware Installation

| ] E The software you are installing far this hardware:
L
USE Serial Port

haz not paszed Windows Logo testing to verify itz compatibility
with Windows ¥P. [Tell me why thiz testing is important, |

Continuing your inzstallation of thig software may impair
or destabilize the correct 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.

v

I_ Continue Sy ay | [ STOP Installation
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8. Click Finish to complete the installation of the driver.

Figure 38. USB Serial Port2 Driver Installation Completion (Windows XP)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

3 LISE Serial Port
1

Click Finish to cloge the wizard,

5.3 Confirmation of USB Driver Installation
After installing the two types of drivers, which are needed for using the DemoKit-LG2 board with FPL3
GUI, you can verify that they were installed successfully by checking the Device Manager directory.

Figure 39. Device Manager Directory

Z Computer Management EI@|@

=) File  Action Wiew Window Help =l=%|
= & 2 &
V&I Computer Management (Localy g Computer ~
=y System Tools ] e Disk drives
# {g] Event Yiswer # & Display adapters
+1 g Shared Folders [+ 2 DWDJCD-ROM drives
+ § Local Users and Groups i) Floppy disk controllsrs
& Performance Logs and Alerts M Floppy disk drives
=) Device Manager (=) IDE ATAfATAPI controllers
=& Storage % S Keyboards
+ @ Remavable Storage @1 17) Mice and other pointing devices
Disk. Defragmenter # & Monitars
EH Disk Managsment ) BB Network adspters
+ [ Services and Applications 5 Ports (COM & LPT)

% Communications Port (COM1)
¥ Communications Port (COM2)
o o o

UUSE Serial Port (COM3)

& SCSI and RAID controllers

3
@), sound, video and game controllers

T -

System devices
Universal Serial Bus controllers

AMD 756 g USE Qpen Host Co
4 USE High Speed Serial Converter

A
[l

¢ For Windows 98SE/Me: Do not execute Update and Erase commands when communicating with
the target device.

¢ For Windows 200/XP: Do not execute a Hardware Modification Scan when communicating with
the target device.

¢ In the GUI port list, select the same communication port as COM? of the USB serial port.

"'"

¢ Ifthe drivers highlighted in Figure 39 are not displayed, or the mark "x" or "!" is prefixed, refer to

Section 10, “Troubleshooting.”

5.4 Driver Uninstallation

The driver uninstallation program is installed on the host computer when the FPL3 software is installed.

Use the procedure below for uninstalling the USB driver.
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1. When using Windows XP, log on as the computer administrator. When using Windows
2000, log on as the Administrator.

2. Double-click My Computer — C:\Program Files - NECTools32 — FPL3 — DRIVER

— Ftdiunin.exe.

K2 Sharn this

Other Plaves

3 DRIVER

3. Click Continue.

Fie Edt View Favortes Took  Help

File and Folder Tasks

7 Make & new fokder
& Publsh thes fokder o the:
Web

2} My Documents
L) Shered Dosuments
d My Comgeeer

N My st Pl

Figure 40. Driver Uninstallation
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Figure 41. FTDI Uninstaller

FTDI Uninstaller, Yersion 2.1

X

If your USE device iz cor

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

Cancel |

it now. __

4. Click Finish to complete driver uninstallation.

Figure 42. Completion of Driver Uninstallation

FTDI Uninstaller Yersion 2.1

X

Uninstalling VID_0403%PID_6001

Deleting registry entries...
Deleting files._.

Uninstall complete. prezs Finizh to exit,

Caution: If the GUI software was uninstalled earlier, then the Ftdiunin.exe file was also
deleted. At this time, manually delete "USB Serial Port (COM?)" and "USB High Speed
Serial Converter" from the Device Manager directory.
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6. FPL3 Flash Programming Software

The MCU’s parameter file is automatically stored in the <FPL3 install-path>\PRM folder during
installation of the FPL3 GUI. Nevertheless, the most up-to-date file can be downloaded from the NEC
Electronics America web site at http://www.am.necel.com/microcontrollers/devtools.php and copied
into <FPL3.EXE-install-path=\PRM. Refer to Section 5.2, “Software Installation.”

6.1 Starting the GUI Software

On the Start menu, click FPL3.EXE to initialize the GUI software (Figure 43).

Figure 43. Main Window of the GUI Software

=101 x|

Toolbar

| Action Log Window

Status Bar

———— Device \

Mame :

Firrn Yersion :
ExtCode :
Wendor :

Parameter file—
MHame :
Format :

Wersion |
Processor Wer. Programmer
Load file Parameter

Mame Window
Date:
Chksum :
Area:

Connection to device
Port :
Speed
Range
Freq.

Fultiply :
O J

|
R.ead

I I

Table 10. Components of the Main Window

Name

Description

Menu bar

Displays FPL3-executable commands

Toolbar

Displays icons of frequently used commands

Action Log window

Displays FPL3 action log

Programmer Parameter window

Displays programming parameter settings

Status bar

Displays status information

6.2 Toolbar

The toolbar contains buttons for executing FPL3 commands (Figure 44).

Figure 44. Toolbar Buttons

ﬁ Device — Setup button

File — Load button
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Device — Blank Check button

Device — Erase button

Device — Program button

Device — Verify button

Device — Autoprocedure(EPV) button

6.3 Menu Bar

40

Depending on the actual device status and type, some commands of the commands discussed in this

section may be disabled.

6.3.1 File Menu

The File menu displays a list of commands related to file operation.

Figure 45. File Menu

File Device Wiew
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6.3.1.1 Load Command

The Load command selects the file to be programmed into the MCU’s flash memory.

Figure 46. Open Dialog Box

2=

Lack in: |ﬁ FPL3 j - il

|_IDRIVER

|_1PRM

File narme:

Dpen I
Files af bype: IS-reu: A Hew files [*rec® 57 hex) j Cancel |
A

The Open dialog box displays the directory containing the most recently loaded user program.
After the program is loaded, the checksum is calculated, and the result displayed in the
Programmer Parameter window.

6.3.1.2 Quit Command
The Quit command terminates the FPL3 GUI software. (Clicking x on the right of the task bar

also terminates the FPL3 GUI software.)

User settings are saved in the FPL3.INI file to preserve them for the next session. FPL3.INI is
stored in the Windows folder in Windows 98SE, Windows Me, and Windows XP operating
systems. In Windows 2000, FPL3.INI is stored in the Winnt folder.)

41



DemoKit-LG2 User’s Manual NEC

42

Device Menu

The Device menu displays the programming commands.

Figure 47. Device Menu

oA FPL3
File | Device Wiew Help

I ﬂ Blank Check
I Erase

=== Program

[~

» Fl .

Flask  Yerify

»» L0

e Security
heckSum
AutoprocedureEPY)

Signature read

et Security settings

Setup...

6.3.2.1 Blank Check Command

The Blank Check command executes a blank check on the target device connected to the FPL3
programmer. If the target MCU’s flash memory has been erased, the blank check terminates
normally. If the flash memory has not been erased completely, the program displays a not blank

message, after which you will need to execute an Erase command.

6.3.2.2 Erase Command

The Erase command erases the flash memory of the MCU connected to the FPL3 programmer.
While the flash memory is being erased, the Action Log window displays the progress. Upon

completion, the GUI software displays the result of the command on the target device.

Execution of a Blank Check command before an Erase command depends on the setting of the
Advance properties in the Device Setup box (Table 13).

6.3.2.3 Program Command

The Program command sends a specified user program to the target device and writes the
program to the device’s flash memory. During programming, the Action Log window displays
the progress. Upon completion, the GUI software displays the result of the command on the

target device.

Execution of a Verify command after execution of a Program command depends on the
settings of the Advance properties in the Device Setup box (Table 12).
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6.3.2.4 Verify Command

The Verify command sends a specified user program to the target device and verifies the
program against the data written to the device’s flash memory. During verification, the Action
Log window displays the progress. Upon completion, the GUI software displays the result of

the command on the target device.

6.3.2.5 Security Command

The Security command programs the security flag of the target device connected to the FPL3
(Table 12).

6.3.2.6 Checksum Command

The Checksum command reads the checksum value of the target device connected to the FPL3.

This value differs from the value displayed in the Programmer Parameter window.

6.3.2.7 Autoprocedure(EPV) Command

The Autoprocedure(EPV) command executes Erase, Program, and Verify commands in
succession. During execution, the Action Log window displays the progress. Upon completion,
the GUI displays the results. For detailed information, refer to Section 7, “How to Use the FPL3

Flash Programmer.”

To have data written to flash memory automatically verified after a Program command, click

Device — Setup. On the Advance tab, select Read verify after Program (Table 12).

6.3.2.8 Signature Read Command

The Signature read command reads the target device’s signature information, including device

name, flash memory information, and so forth.

6.3.2.9 Setup Command

The Setup command allows you to select user environment and command options. Upon
initialization, the GUI software reverts to the most recently used parameter file ((PRM). The

Setup command allows you to modify those settings.
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e Standard Properties: The Standard tab contains options for the parameter file, host
connection, supply oscillator, and operating mode. Refer to the user’s manual for the target
device when setting properties.

Figure 48. Device Setup Box: Standard Tab

Device Setup ﬂ

Standard | Advance |

Parameter file | FRM File Read

—Host connection————— ~ Supply ozcillator———————————

Fart I vl Frequency I MHz
Speed |115200 vl Multiply rate I

— Operation Mode

" Chip Start I - l
" Block End I A l

 Hea [~ Show Addres

[” Target Reset Message

QK Cancel
Table 11. Device Setup Box: Standard Properties
Group/Item Option Description
Parameter file | — Specifies the parameter file to be rewritten into the target MCU’s flash memory

Note: parameter file data must not be revised because it is related to the
guarantee of rewrite data. The checksum function protects the parameter file. If
the checksum result indicates an error, the FPL3 does not accept the file.

PRM File Opens a window for specifying a parameter file is displayed. Specify a desired
Read button file then click Open

Selects a channel from COM1 to COM256 for communication between the

) DemoKit-LG2 board and host computer
Port list box

Ports also can be selected using the Device Manager, as explained in Section
5.3, “Confirmation of USB Driver Installation.”

Host Selects a communication rate for the selected communication channel:
connection e 9600 bps
. 19200 b
Speed list box * ps
® 38400 bps
e 115200 bps

For selectable communication rates. refer to the MCU user's manual.

Sets the clock frequency of the target system; operating frequency varies by

Frequency box . . . . .
q y device, so always check device specifications before setting the frequency

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 user environment. The selectable division rate or
Multiply rate multiplication rate differs depending on the device

Supply
oscillator

Before making a selection, check the specifications of the device used. 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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Group/Item Option Description
Chip Subjects the entire flash memory area of the target device to rewriting
Operation
Mode (some Block Specifies a block of flash memory to be rewritten
modes noF Specifies an area to be rewritten. The Start/End list boxes display the Area
available in Area ..
. numbers where the flash memory of the target device is configured.
all devices)
Show Address Specifies whether numbers or addresses are displayed in the Start/End boxes. If
box selected, addresses are displayed. If not selected, numbers are displayed.

Target Reset
Message

Displays the window promoting the manual reset operation, even when the
reset signal cannot be connected to the target cable.

o Advance Properties: The Advance tab contains command options and security flag settings.

Table 12. Device Setu

Figure 49. Device Setup Box: Advance Tab

Device Setup x|

Standard  Advance |

r— Command option;

-
[~ Read verify after Program

[~ Security flag after Program

[~ Checksum after Program

— Security flag zetting:

[~ Dizable Chip Erase
[~ Disable Block Erase
[~ Dizable Program

[ Disable Boot block cluster reprogramming

™ Target Reset Message

Cancel |

p Box: Advance Properties

Group/Iltem Option Description
Blank check Performs a Blank Check before executing an Erase or Autoprocedure
(EPV) command. If the result of a blank check indicates OK, the Erase
before Erase .
command is not executed
Read verif Sends write data from the programmer after execution of the Program and
after Pro r};m Autoprocedure (EPV) commands, and then verifies the data against the data
Command & written to flash memory
options
Security flag Automatically programs the selected security flag after execution of the
after Program Program and Autoprocedure (EPV) commands
Checksum Reads the flash memory checksum value of the target device after execution of
Program and Autoprocedure (EPV) commands; this value differs from the
after Program . . . :
value displayed in the Parameter Programming window
Invalidates the Erase command in the entire flash memory area of the target
Security flag Disable Chip device and displays a warning stating that When chip erase is disabled, chip
settings Erase cannot be erased and programmed anymore!” Caution: If the security flag is
set in the target device, erasing and writing to the device cannot be enabled.
Disable Block Invalidates the Erase command in all blocks of flash memory selected under
Frase Operation Mode in the Standard tab of the Device Setup box; this setting is
cleared by the Erase command if chip is selected under Operation Mode
Invalidates the Program and Erase commands in all blocks of flash memory
Disable selected under Operation Mode in the Standard tab of the Device Setup box.
Program The Erase command for the entire flash memory area is valid. This setting is

cleared by the Erase command if chip is selected for Operation Mode.
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Group/Iltem Option Description

Uses the last block cluster setting as the current setting and displays a warning
message stating that When boot block cluster programming is disabled, boot
block cannot be erased and programmed anymore. Caution: If the security
flag is set in the target device, the boot area cannot be rewritten afterward.

Disable Boot
block cluster
reprogramming

Table 13. Relationship Between Erase and Program Commands When MCU Security Functions are Valid

Command

Option Chip

Block Erase Program
Erase

Valid (since the Erase command is
Disable Chip Erase Invalid Invalid invalid, data that differs from data already
written in flash memory cannot be written)

Disable Block Erase Valid Invalid Valid

Disable Program Valid Invalid Invalid

Disable Boo.t block cluster Invalid Vahq (except for Valid (except for specified boot area)
reprogramming specified boot area)

6.3.3 View Menu

The View menu contains commands for displaying or hiding the toolbar and status bar.

Figure 50. View Menu

[ErrLa
Fil= Device | Wiew Help

v Toolbar k
@ » Skatus Bar y g ‘ %ﬂ

6.3.3.1 Toolbar Command

Select the Toolbar command to display the toolbar; clear the command to hide the toolbar.

6.3.3.2 Status Bar Command

Select the Status Bar command to display the status bar; clear the command to hide the status

bar.

6.3.4 Help Menu
The Help menu contains the About FPL3 . . . command.

Figure 51. Help Menu

File Device Wiew | Help

About FRL3. . x B
e
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The About FPL3 box displays copyright information and the program version number.

Figure 52. About FPL3 Box

About FPL3 x|

= NEC

1.00
Copyright [C] NEC Electronics Corporation 2005

6.4 Programmer Parameter Window

This Programmer Parameter window displays the settings of the programming parameters.

Figure 53. Programmer Parameter Window
Device

Mame :

Firrn “erzian ;
ExtCode :
Wendar :

Parameter file -
Mame :

Farmat ;

Yersion ;

Proceszar Ver.

Load file—
Mame

Date

Chkzum :

Area

Connection o device

Part :
Speed
Range
Freq. :
ke ualtiply :

Table 14. Programmer Parameter Window

Group

Description

Device

After communication with the target device, displays updated information about the target

Parameter file

After Setup command execution, displays information about a read parameter file

Load file

After Load command execution, displays information about the selected program file

Connection to device

After Setup command execution, displays information about the connection to the target
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7. How to Use the FPL3 Flash Programming Software

7.1

7.2

7.3

48

This section explains the basic operation of the FPL3 GUI for programming the DemoKit-LG2 board,
including how to start the system, execute the Autoprocedure (EPV) command, and program the target

device. Table 15 and Table 16 list the specifications for the series of operations described.

Table 15. Hardware Configuration of DemoKit-LG2

Base Board DemoKit-LG2

Target device 78K0/LG2 (uWPD78F0397D)
Clock 6 MHz

Voltage level 5V

Table 16. Software Configuration of FPL3

Parameter File U78F0397D.PRM
Clock setting 6 MHz (multiplied by 1)
Port COM3 (115200 bps)
Operation mode Chip

Write HEX 78K0 LCD DEMO.hex
Option setting Blank check before Erase

Installing the FPL3 GUI software

Install the FPL3 GUI software on the host machine you are using, by referring to CHAPTER 7
SOFTWARE INSTALLATION (if the software has not been installed yet).

Installing the Driver

Install the USB driver on the host computer as described in Section 5.2, Software Installation.”

Installing the Parameter File

The parameter file for the MCU is automatically stored in <FPL3 install-path>\PRM during FPL3
installation. Nevertheless, the newest version of the parameter file can be downloaded from the NEC

Electronics America web site (http://www.am.necel.com/microcontrollers/devtools.php) and copied into

the <FPL3.EXE-install-path>\PRM subdirectory whenever a new version is available.
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7.4 Connecting and Starting

1. Switch SW1/S1 to ON to initiate flash programming mode.

Figure 54. Switch and Jumper Settings in Flash Programming Mode

S1 ON Programming mode

S2 OFF UART®6 select

S3 OFF OCD disabled

S4 OFF On-board debugging function
JP1 1-2 closed Power supply via USB

JP2 Open Power supply via USB

JP3 Closed Clock supplied via CPLD

2. Connect the DemoKit-LG2 board to the host computer via the USB cable. If the connection was
already made, press the SW2 reset button to exit flash programming mode.

3. Start the FPL3 GUI.

File Device View Help

Figure 55. GUI Software Main Window

=

ﬁ

K|

Ready

o]
FEYE 1.
;I Device
Name
Firm Version
ExtCode
Wendor
Parameter file-
Name
Format
Wersion
Processor Yer.
Load fle
Name
Date
Chikesum
frea
Connection to device |
Part
Speed
Range
Freq.:
Multipy
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4.  Click Device — Setup to set the programming environment.

Figure 56. Device Setup Box: Standard Tab

Device Setup x|
Standard |Advance|
Parameter fie | PRM File Read
— Host connection Supply oscillator—————————————
Part I vl Frequency I MHz
Speed |1152|]|] vl Multiply 1ate I
r— Operation Mode
" Chip Stark vl
" Block End ‘l
 Area [~ Show Addres
[™ Target Reset Message
oK Cancel |

On the Standard tab, click PRM File Read to open the Parameter File box.
Select 78F0397D.prm and then click Open.
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Figure 57. Parameter File Selection

2l x|
Loak jn: [ =3 PAM =] « @ eF -
55 ]
File name:  [78F01357.pm Open |
Files of type: IF’HM Files[* PRitd] d Cancel
A

7. In the Port box, select the communication port that matches the host computer being used.
8. In the Speed box, select the communication speed of the host connection.

Figure 58. Port Selection

Device Setup x|

Standard | Advance |

Parameter file |?8F038?D.Drm FRM File Read

—Host connection———————— ~ Suppl oscillator—————————————

Fot oz - Frequency  |20.00 MHz
Speed  [115200 - ultiply rate |1 0o

— Operation Mode

& Chip Start IUUU vl
 Black End|12? v[

 biea I~ Show Addres

I Target Reset Message

oK | Cancel |

Note: Ports can be selected using Device Manager, as explained in Section 5.3, “Confirmation of USB

Driver Installation.”

9. Set "Supply oscillator" according to the specifications of the DemoKit-LG2 board, “Frequency =
6.00 MHz” and “Multiply rate = 1.00”. In "Operation Mode", specify the “Chip” mode. The
following figure shows the recommended settings:

Figure 59. Standard Property Settingss

Device Setup Zl

Standard I Advance I

Parameter file |?8F038?D.prm FRM File Read

—Host connection————————— ~ Supp oscillator——————————————

Port [coma vl Frequency MHz
Speed  [995200 vl Multiply rate |1 0o

i~ Operation Mode

& Chip SlartIUUU vl
 Block End|12? |

 biea I~ Show Addres

™ Target Reset Message

aK | Cancel |
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10. Click the Advance tab.

Figure 60. Device Setup Dialog Box: Advance Tab

Device Setup x|

Standard  Advance |

r— Command optian:

v :
[~ Read verify after Program

[~ Security flag after Program

I~ Checksum after Program

— Security flag setting
|~ Disahle Chip Eraze

[~ Disable Block Erase
[~ Disable Program

[™ Disable Boot block dluster reprogramming

™ Target Reset Message

Cancel |
11. Select Blank check before Erase and then click OK to set the parameters.

Figure 61. Completion of Parameter Setting

[ErrLs e =lolx]
File Device View Help
-
CIEIPEYE 1D
>> FlashOpenning -
Flash Open 0K J
>3 COMMAND: Device Setup
PR File Read OF. Firm Version
i — Parameter file |
- MHame 7BFO397D
PRM File Read Vo
. . Processor Yer. 0200
OK is displayed. / =
Dae
Chksum:
. H frea
The display is \ Connection to device |
Porit COM3
updated Speed 115200
Range Chip
Fieq.: 600
HMultiply : 1.00
|
L o e ———
Ready [

7.5 Selecting a User Program

1. Click File — Load.
2. Select a program file to be written to the target device and then click Open.

Figure 62. After Downloading
O EEE

File Device Wiew Help

NP KYZE 1D

> FlashOpening.... A
Flash Open OK. 2 Mame:
5> COMMAND: Device Setup
PR Fie Head OK Firm Version
>>COMMAND: LoadFie Open EWCode:
Sucosss read HE fie Verder-
i ‘ ———— Parametei fle
Mame : 7EFO3S7D
Foimal 0414
" Yersion Vi
Success read HEX Processor Ver, 0200
SRR ey
file." is dlsplayed. Mame  78K0_LCD_DEMO HEx
Dale: 200570905 11:11:26
Chiksum :EB&7h
Area:  DDO00OHOOTIICH
. . Fot:  COM3
The dlsplay IS Speed 115200
dated Range Chip
. Fieq.: 600
upcate _( | Muliply: 1.00
K| 3 I
Ready
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7.6 Autoprocedure(EPV) Command Execution

Click Device — Autoprocedure(EPV) to execute the Blank Check, Erase, Program, and Verify

commands in succession.

Figure 63. After EPV Execution
EErris E JSIL=TE|

File Device Yiew Help

ENPEYE 1.

> COMMAND: AutoProcedure{Epy] Al Deviesy
Flash Blank Checking Name : DreFos37
ot blarik. then erase.
b Fissing Fim Version: 1.0
ExCode:  7FOM7Ch
PTG Voo 10
Flash Programming < 1023 sndet e
Flash Programming <20%> I——
Flash Programming < 30%> e, e
Flash Programming <40% - .
Flash Programming <5025 ", finish" is feskn ol
Flash Pragramming <G07> . TOGESSOr Ver.
Flash Programming <7025 displayed. — Toadfle
Flash Programming <607 Hame  78C0_LED DEMOLHEX
.30 Date: 200570305 11:11:26
Chiksum :EB67h
eh Tnteinal Vel Area:  D00O0ORODTICh
Connestion to devics
Por:  COM3
Speed 115200
Range Chip
Fieq.: 60
Muliply - 1.00

Readly I

7.7 Terminating the GUI

Click File — Quit to terminate the GUI software. All settings in effect upon termination are preserved

in the FPL3.INI file for recall at the next session.

7.8 78K0_LCD_DEMO Application
Switch SW1/S1 to OFF to set the DemoKit-LLG2 board to normal operation. Press the SW2 reset button

to exit normal operation.
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8. TROUBLESHOOTING

Table 17. Recommended Actions to Correct Problems

Problem

Cause

Recommended Action

Faulty Plug and Play recognition
during driver installation

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

Verify that the USB connector is inserted
fully into the host’s USB port.

Alternatively, disconnect the USB
connector, and then re-insert it after a
while.

The driver file cannot be found in
the specified location.

The FPL3 flash programming software
may not be installed correctly.

Install the software again by referring to
Section 5.2, “Software Installation.”

"USB Serial Port" or "USB High
Speed Serial Converter" are not
displayed; alternatively, they are
displayed but prefixed with an
exclamation mark (!) or x.

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

Check that the USB connector is inserted
fully into the host computer’s USB port.

Alternatively, disconnect the USB
connector from the USB port and then re-
insert it again after a while.

The driver may not be installed correctly.

1. When this product is connected to the
host computer, right-click the driver
prefixed with an exclamation mark (!)
or x and then click Erase.

2. On the Device Manager, execute a
Hardware Modification Scan.

3. Install the driver again.

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

Disconnect the USB connector and then
re-insert it 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 the DemoKit is connected
with a host computer, the "Add
New Hardware Wizard" screen is
displayed.

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

Install the driver as described in Section
5.2.4, “USB Driver Installation.”

Communication with the DemoKit-
LG2 board is disabled.

The driver may not be installed correctly.

Verify that the USB serial port and high-
speed serial converter were installed
correctly, as described in Section 5.2.4,
“USB Driver Installation.”

The communications port selected in the
Port box on the Standard tab of the
Device Setup box may not be set
correctly.

Set the port using the Device Manager.

The DemoKit-LG2 board is operating in
normal mode.

Set the board to flash programming mode
by setting SW1 switch S1 to ON.

The PRM file selected on the Standard
tab of the Device Setup box may be
incorrect.

Use the PRM file that matches the target
device. For information about the PRM
file, refer to Section 7, “How to Use the
FPL3 Flash Programming Software.”

The setting of Supply oscillator on the
Standard tab of the Device Setup box
may be incorrect.

Make a correct setting according to the
specifications of the target device.
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9. Sample Project

9.1

9.2

9.3

9.4

9.5

54

The DemoKit-LG2 sample program resides in a single directory called main-directory, which contains

all of the output files for NEC Electronics’ integrated development environment (IDE).

The main directory contains the workspace and project files. All source files and associated files are
located in the directory. The workspace file is named DemoKit-LG2.prw is provided to demonstrate
the 78K0/LG2 MCU’s functionality.

Real-Time Clock

This part of the sample project realizes a real-time clock. After the program initializes, the watch timer
generates an exact clock reference based on the 32.768 kHz subclock and the LCD displays the time in
either 24-hour or AM/PM clock format, depending on the setting selected.

Temperature Measurement

Temperature is measured using the dual-slope method to convert the temperature sensor’s resistor value
into a digital counter-value. To do this, the MCU 16-bit timer/event counter 00 measures the charging
time of the C18 capacitor. The first charging slope uses a reference resistor (RREF = Re) and the second a
variable resistor (RvArR= R5 + RT), which should be determined. The variable resistor of the temperature
sensor, and consequently the temperature, can be calculated by comparing the two measured times and
the known RREF reference resistor. The LCD displays the temperature in degrees Celsius or degrees
Fahrenheit, depending on the setting selected. Additionally, the temperature is transferred via UART6 at
the default data transfer speed of 115200 bits per second to a terminal program running on the host

computer.

Light Incidence Measurement

This part of the sample project measures light incidence. The MCU’s A/D converter (channel 0) is used
to measure a voltage cycle at the phototransistor and the result is converted into a percent value and
displayed on the LCD.

Buzzer Output Example

This demonstration drives the buzzer by using the 16-bit timer/event counter 01. The timer is
configured to generate a rectangular waveform. By changing the output frequency of the timer, the

buzzer can generate different tones. For demonstration purposes, a simple melody is played.

Menu Selection

To shift between the different operating modes of the sample project, follow the menu configuration
shown in Figure 64. The first column shows the main menus and the second the sub-menus. Move SW3

up or down to switch from one menu to another and from left to right to switch between sub-menus.
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Figure 64. Sample Project Menus

78K0/LG2
~ CLOCK TIME 11:15:00
SET 11:15
MODE 24 HOUR
AM 7/ PM
TEMP L  + 20 °C
+ 68 °F
LIGHT 90 %
> BUZZER l———» MELODY |

9.5.1 Setting the Time

To adjust the clock, go the SET submenu. Move SW3 left or right to switch between hours and minutes;

move SW3 up or down to select the time. To leave the sub-menu, press SW3.

9.5.2 Setting the Clock Format

To set the clock format, go to the MODE sub-menu. Move SW3 up or down to select between 24-hour
format and AM/PM format. To leave the sub-menu, move SW3 to the left.

9.5.3 Setting the Temperature Format

To set the temperature format, go to the TEMP sub-menu. Move SW3 up or down to select between

degrees Celsius and degrees Fahrenheit. To leave the sub-menu, move SW3 to the left.
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10. NEC Electronics IDE and ID78K0-TK Debugger

56

The DemoKit-LG2.prw project workspace is included for real-time debugging with the ID78K0-TK
debugger. To initialize the integrated development environment (IDE), click Start — Programs —
NEC Tools32 — PM Plus.

Figure 65. PM Plus

. PM plus - No Workspace [] -10] x|
Fie Find View Project Buid Tool Help

R =T A o |

I | T L & s

For Help, press FL 1 [l e

To open the sample program, click File - Open — DemoKit-LG2.prw.

Figure 66. PM Plus with Sample Code

ipiE

T .
O =R
|S-0@W &

e — R 118

T
=

Once the workspace is open, the PM Plus Project Window lists all files associated with the project,
including the source code and header files. From PM Plus, you can edit, build and link the sample code

provided. For detailed information about the NEC Electronics software tools, refer to the associated
documents for each.

To perform debugging of the code and board make sure that the DemoKit-LG2 board is configured for
on-chip debugging. You must configure the port setting for the serial communication using the
Portconfig for ID78K0-TK from the Windows Start menu — Programs — NEC Tools32.
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Figure 67. Portconfig for ID78K0-TK

I
Port:  COMA4 —l|

Cancel |

After the port has been set for ID78K0-TK, from PM Plus you can invoke ID78KO0-TK by selecting
Tools — Debug.

Figure 68. ID78K0-TK Debugger

A
Hte i@ Yo (poon B Begt Brome Jep Wrde o alllx
i oe o [ = ]2 | ] ] Rl 4 31 9[9[

)
Semch_| o

To open the debugger separately, without PM Plus, click NEC Tools32 — ID78K0-TK and then enter
main.Imf to download the sample code.
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11. Cable

Figure 69. USB Interface Cable (Mini-B Type)

ANESE e em— ]

Series "A” Plug Series "Mini-B” Plug

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

i

O
. O |

<]
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12. Schematics
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