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* The information in this document is current as of date of its publication. 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).
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CAUTION

This is a Test- and Measurement equipment with possibility to be significantly
altered by user through hardware enhancements/modifications and/or test or
application software. Thus, with respect to Council Directive 89/336/EEC
(Directive on compliance with the EMC protection requirements), this equipment
has no autonomous function. Consequently this equipment is not marked by the
CE-symbol.

EEDT-ST-005-10

CAUTION

This equipment should be handled like a CMOS semiconductor device. The
user must take all precautions to avoid build-up of static electricity while
working with this equipment. All test and measurement tool including the
workbench must be grounded. The user/operator must be grounded using
the wrist strap. The connectors and/or device pins should not be touched
with bare hands.

EEDT-ST-004-10

Redemption of Waste Electrical and Electronic Equipment
(WEEE) in accordance with legal regulations applicable in the
European Union only: This equipment (including all
accessories) is not intended for household use. After use the
equipment cannot be disposed of as household waste. NEC
Electronics (Europe) GmbH offers to take back the equipment.
All you need to do is register at www.eu.necel.com/weee.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

e Device availability
e Ordering information
e Product release schedule

e Availability of related technical literature

e Development environment specifications (for example, specifications for
third-party tools and components, host computers, power plugs, AC supply

voltages, and so forth)
¢ Network requirements

In addition, trademarks, registered trademarks, export restrictions, and otherlegal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California

Tel: 408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 0

Fax: 0211-65 03 1327

Sucursal en Espaia
Madrid, Spain

Tel: 091- 504 27 87
Fax: 091- 504 28 60

Succursale Frangaise
Vélizy-Villacoublay, France
Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

Filiale Italiana
Milano, Italy

Tel: 02-66 75 41
Fax: 02-66 75 42 99

Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45

Fax: 040-244 45 80

Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

United Kingdom Branch
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Singapore

Tel: 65-6253-8311

Fax: 65-6250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos, Brasil

Tel: 55-11-6465-6810
Fax: 55-11-6465-6829
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V850ES/Fx3 — CAN it! NEC

1. Introduction

VB50ES/Fx3 — CAN it!is a demonstration kit for the VB50ES/Fx3 32-bit RISC microcontroller. It supports
On-Board debugging via the TK-V850 interface (monitor debugging) or via N-Wire. Additional FLASH
programming and real time execution of application programs based on the V850ES/FG3 32-bit RISC
microcontroller is supported by the V850ES/Fx3 — CAN it! demonstration kit. The board is prepared to be
connected to user hardware parts such as digital I/O or analogue signals.

1.1 Main features of V850ES/Fx3 — CAN it!

e Easy to use device demonstration capabilities
VB850ES/Fx3 — CAN it! contains elements to easily demonstrate simple 1/0O-functions, i.e. push
buttons, 12*2 character LC display, LED output, AD reference voltage, I/O lines, UART serial
interface, LIN and CAN serial interfaces.

e TK-V850 debugging
The V850ES/Fx3 — CAN it! supports an On-Board debug function by using the IAR C-SPY debugger
and the UART / USB interface without a need of additional debug hardware. It allows FLASH
programming and supports standard debug functions i.e. code execution, single stepping, software
breakpoints, memory manipulation etc.

e N-Wire debugging
The VB50ES/Fx3 — CAN it! is prepared to be equipped with a 20-pin connector in order to connect
the QB-V850MINI-EE On-Chip debug emulator to use On-Chip debug function of the VB50ES/FG3
device. Please note, the QB-V850MINI-EE is separate product from NEC and it is not included in this
starterkit package.

e Power supply via USB interface
VB850ES/Fx3 — CAN it!is powered via USB interface, no separate power supply is needed.

e Character LCD module
V850ES/Fx3 — CAN it! provides a 12*2 character LC display, allowing the implementation of human /
machine interfaces, comfortable input / output functions, output of measurement values, output of
status information etc.

e FPL, FLASH programming software
A windows based FLASH programming software allows to select and download application programs
to the V850ES/Fx3 — CAN it! board for evaluation purposes.

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

° 1/O ports prepared to be connected to user hardware

° Timer input / output signals

°  Two or three wire serial /0

° UART interface, via USB UART chip FT232

° High Speed CAN bus interfaces with transceiver PCA82C250
° LIN bus support, via TJA 1020 transceiver

° 16 analogue input lines

°  Temperature sensor KTY13-5

° 41/O ports connected to LED

° 2 push buttons prepared for external interrupt generation

e The IAR Embedded Workbench for V850 and the IAR C-SPY debugger / simulator are included. This
package is restricted in such that maximum program code size is limited to 16 kByte.

e Full documentation is included for the NEC V850ES/FG3 microcontroller, IAR Systems Embedded
Workbench, IAR Systems C-SPY debugger / simulator and the NEC FPL FLASH programming
software.

User’'s Manual U18560EE1VOUMO0
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V850ES/Fx3 — CAN it! is not intended for code development. NEC does not allow and does not
support in any way any attempt to use V850ES/Fx3 — CAN it! in a commercial or technical product.
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1.2 System requirements

HOST PC A PC supporting Windows 98SE, Windows ME, Windows 2000 or
Windows XP is required for the IAR Systems Embedded Workbench
demo-version and the FPL FLASH programming software.

Pentium 166 MHz (at least), 128 MB of RAM, 256-color display (1024 *
768), mouse, CD-ROM drive and 200 Mbytes of free hard disk space are
required to install the tool packages.

Above listed requirements are valid for the IAR Systems Embedded
Workbench and the FPL FLASH programming software.

Host interface USB interface that enables communication based on USB (Ver1.1 or
later)

1.3 Package contents

Please verify that you have received all parts listed in the package contents list attached to the
V850ES/Fx3 — CAN it! package. If any part is missing or seems to be damaged, please contact the dealer
from whom you received your V850ES/Fx3 — CAN it! starterkit.

Note: Updates of the IAR Embedded Workbench for V850, FP3 FLASH programming software,
documentation and/or utilities for V850ES/Fx3 — CAN it!, if available, may be downloaded from
the NEC WEB page(s) at http://www.eu.necel.com/updates

1.4 Trademarks

IAR Embedded Workbench, visualSTATE, IAR MakeApp and C-SPY are registered trademarks of IAR
Systems AB. Microsoft and Windows are registered trademarks of Microsoft Corporation. Adobe and
Acrobat Reader are registered trademarks of Adobe Systems Incorporated.

All other product names are trademarks or registered trademarks of their respective owners.
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2. V850ES/Fx3 — CAN it! system configuration

The VB50ES/Fx3 — CAN it! system configuration is given in the diagram below:

pau

V8 50ES/Fx3

CAN it!

USB connection ' —

E==] ,

T ;
.

Figure 1: V850ES/Fx3 — CAN it! system configuration

2.1 V850ES/Fx3 — CAN it!

V850ES/Fx3 — CAN it!is a demonstration kit for the V850ES/FG3 32-Bit RISC microcontroller. The
VB850ES/Fx3 — CAN it! board is connected to the host system via a USB interface cable. The host system
may be used for On-Board debugging of application software by using the IAR C-SPY debugger or the
programming of the V850ES/FGS3 internal FLASH memory by using the FPL programming GUI, to allow
execution of application programs on the V850ES/Fx3 — CAN it! starterkit hardware.

The V850ES/Fx3 — CAN it! is equipped within an 4.0000 MHz crystal oscillator. This allows running the
V850ES/FG3 device at a speed of 32 MHz by using the internal PLL of the microcontroller.

2.2 Host computer

The USB host interface enables communication to the V850ES/Fx3 — CAN it/ board. The USB UART chip
FT232 allows application software to access the USB device in the same way as it would access a
standard RS232 interface. The FTDI's Virtual COM Port (VCP) driver appears to the windows system as
an extra Com Port, in addition to any existing hardware Com Ports.

2.3 Power supply via USB interface

V850ES/Fx3 — CAN it!is powered by USB interface, no separate power supply is needed. The USB
interface provides the V850ES/Fx3 — CAN it! board with 5V supply voltage.
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3. VB50ES/Fx3 — CAN it! baseboard components

The V850ES/Fx3 — CAN it! baseboard is equipped with push buttons, a 12*2 character LC display, LED’s
and with several connectors in order to be connected to host computers, FLASH programmer and LIN

busses.
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Figure 2: V850ES/Fx3 — CAN it! baseboard connectors, switches and LED’s

Some of the V850ES/Fx3 — CAN it! components are free for user application hardware and software.
Please read the user's manual of the V850ES/FG3 device carefully to get information about the electrical
specification of the available 1/O ports before you connect any external signal to the V850ES/Fx3 — CAN

it! board.
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3.1 RESET button SW1

SW1 is a reset button. It activates the power on reset. It is connected to the reset input of the
VB850ES/FG3 CPU module.

3.2 User button SW2

SW2 is a push button connecting V_, to external interrupt input INTP4 of the microcontroller. This is equal
to port P913 of the VB50ES/FG3 device. The port may be programmed to generate interrupt INTP4. The
necessary initialisation for this purpose is described in the user's manual of the V850ES/FG3 device. The
port is connected to a 4.7K pull down resistor.

3.3 User button SW3

SW3 is a push button connecting V; to external interrupt input INTP5 of the microcontroller. This is equal
to port P914 of the VB50ES/FG3 device. The port may be programmed to generate interrupt INTP5. The
necessary initialisation for this purpose is described in the user's manual of the VB50ES/FG3 device. The
port is connected to a 4.7K pull down resistor.

3.4 Configuration switch SW4
The different operation modes of the V850ES/Fx3 — CAN it! board can be set by SW4 switches S1-S4.

Sw4 Factory settings Functionality
S1 OFF Operation mode select
S2 OFF TK-V850 / FPL mode select
S3 OFF UART/ LIN mode selection
S4 OFF User switch

Table 1: Configuration switch SW4, factory settings

3.4.1 Operation mode selection SW4/S1
SW4 switch S1 controls the operation mode of the V850ES/Fx3 — CAN it! board. Setting SW4/S1 to ON

enables the TK-V850 On-Board debug function. Additional On-Board FLASH programming by using the
FPL software is supported in this mode.

Within normal operation mode (setting SW4/S1 to OFF) the user program stored in the internal FLASH
memory of VB50ES/FG3 device is executed. Additional debugging via N-Wire interface and FLASH
programming via the PG-FP4 FLASH programmer is supported in this mode.

SW4, S1 Operation mode
OFF Normal operation mode
ON TK-V850 debugging / FPL FLASH programming
mode

Table 2: Operation mode selection SW4/S1

For more details on how to configure V850ES/Fx3 — CAN it! in order to use On-Chip debugging please
refer to CHAPTER 5, ON-CHIP DEBUGGING.
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3.4.2 TK-V850 / FPL mode selection switch SW4/S2

SW4 switch S2 selects the TK-V850 On-Board debugging or FPL FLASH programming mode. Setting
SW4/S2 to OFF enables the TK-V850 On-Board debug function. Switching SW4/S2 to ON allows On-
Board FLASH programming by using the FPL FLASH programmer software.

SW4, S2 Operation mode
OFF TK-V850 debugging mode
ON FPL FLASH programming mode

Table 3: TK-V850 / FPL mode selection switch SW4/S2

For more details on how to configure V850ES/Fx3 — CAN it! in order to use On-Chip debugging please
refer to CHAPTER 5, ON-CHIP DEBUGGING.

3.4.3 UART/ LIN mode selection SW4/S3

SW4 switch S3 controls the serial communication mode of V850ES/Fx3 — CAN it/ board. Setting SW4/S3
to OFF connects the UARTDO receive and transmit signals to the FT232 interface lines and the UARTD2
receive and transmit signals to the TJA1020 LIN transceiver. Switching SW4/S3 to ON connects the
UARTDO and UARTD2 signals vice versa.

SwW4, S3 Operation Mode
OFF UARTDO connected to FT232 UART chip
UARTD2 connected to TJA1020 LIN transceiver
ON UARTDO connected to TJA1020 LIN transceiver
UARTD2 connected to FT232 UART chip

Table 4: UART/ LIN mode selection SW4/S3

By using the TK-V850 debugging / FPL FLASH programming mode set switch SW4/S3 to OFF. UARTDO
is reserved as communication channel for On-Board debugging or FLASH programming and can not be
used by a user program.

3.4.4 User switch SW4/S4

SW4 switch S4 is connected to port P911 of the VB50ES/FG3 device. This switch can be freely used by
the user software. Switching SW4/S4 to ON applies V to port P911.

SW4, sS4 V850ES/FG3
OFF V.. applied to P911
ON V. applied to P911

Table 5: User switch SW4/S4

3.5 LIN plug JP1
JP1 is a 3 pin connector for the LIN bus, connected to the transceiver TJA1020.

JP1 Signal Description
1 BAT Reference voltage for the LIN bus level
2 LIN LIN bus line
3 GND Ground

Table 6: LIN plug JP1
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3.6 USB interface connector CN6

The CN6 connector allows connecting the IAR C-SPY debugger or FPL FLASH programming software to
the VB50ES/Fx3 — CAN it! board in order to debug application software or program the V850ES/FG3
internal FLASH memory. The board power supply of 5V is also provided by connector CN6.

For standard communication to a host system, i.e. by using a terminal program, the input/output signals
of UARTDO respectively UARTD2 of the VB50ES/FG3 device are connected to CN6. Please configure

switch SW4 accordingly to use this mode.

1

0

il

||\:~N
A

W D

:',u [ [ 1

— N\

Figure 3: Connector CN6, USB Mini-B Type Host Connector Pin Configuration

USB Connector Signal
CN6
1 VBUS
2 DM
3 DP
4 N.C.
5 GNDBUS

Table 7: Pin Configuration of USB Connector CN6

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 V850ES/Fx3 — CAN it! board.
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3.7 Connector CN4

CN4 connector (not assembled) allows connecting the PG-FP4 flash programmer to V850ES/Fx3 — CAN
it! board in order to program application software into the FLASH memory of the V850ES/FG3 device.
Please note, PG-FP4 is a separate product from NEC and it is not included in this package.

CN4 Signal
1 GND

2 RESET
3 Sl

4 Vg

5 SO

6 N.C.

7 SCK

8 N.C.

9 N.C.
10 |N.C.

11 N.C.
12 |FLMD1
13 |N.C.
14 |FLMDO
15 |N.C.
16 |N.C.

Table 8: CN4, PG-FP4 connector

When using PG-FP4, the programming interface to the VB50ES/FG3 device must be set to clock serial
interface, CSI. Set configuration of switch SW4 of the V850ES/Fx3 — CAN it! board to the following:

Sw4 Setting
S1 OFF
S2 OFF
S3 Don’t care
S4 Don’t care

Table 9: SW4 configuration when using PG-FP4

3.8 External Potentiometer R7

A 47K potentiometer R7 is connected between Vcc and ground. The potentiometer arm is connected to
the VO signal of the LCD module. It controls the operating voltage - contrast adjustment - of the display.
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3.9 Display D1, 12*2 character LC display

The VB50ES/Fx3 — CAN it! board is equipped with a character LC display. The display font is equal to 12
character words at 2 lines. The LCD module contains about a character generator ROM - including
predefined standard characters - and a character RAM where the user can define its own characters. The
display is connected to the VB50ES/FG3 device via three control lines and eight data lines.

Display Pin | Display Signal | V850ES/FG3 Signal V850ES/Fx3 - CAN it!
baseboard
1 Vss - GND
2 Vce - Vce
3 VO - R7 potentiometer arm
4 RS PDL12 -
5 R/W PDL13 -
6 E PDL7 -
7 DBO PDLO -
8 DB1 PDLA1 -
9 DB2 PDL2 -
10 DB3 PDL3 -
11 DB4 PDL8 -
12 DB5 PDL9 -
13 DB6 PDL10 -
14 DB7 PDL11 -
15 A - Vcc via diode

Table 10: Display connections

For more details about the LC display specification, commands and character table, please refer to the
corresponding User’'s Manual “WH1202A-NFA-ET.pdf” located in the /doc folder of the V850ES/Fx3 —

CAN itl.

3.10 External Potentiometer R14

A 47K potentiometer R14 is connected between Vcc and ground. The potentiometer arm is connected to
port P713 of VB50ES/FGS3 device. This is equal to the ANI13 analogue input.

3.11 AD converter reference voltage input

A 1.2V reference voltage is supplied to the ANI14 analogue input, equal to port P714 of VB50ES/FG3
device.

User’'s Manual U18560EE1VOUMO0

20



V850ES/Fx3 — CAN it!

NEC

3.12 Temperature sensor

For temperature measurement and primarily as an application example a silicon temperature sensor
KTY13-5 is connected to the ANI15 analogue input, equal to port P715 of VB50ES/FGS3 device.

The temperature sensor has a resistor range of R, = 1950 * and
centigrade, with I, = 1mA. The distribution of the temperature factor k; is shown in the table below:

R

25 max

T, kr
=C min. typ. max.
- 50 0.506 0518 0.530
—40 0.559 D570 0.581
—-30 0615 0625 0635
-20 0.676 0.635 0.694
—10 0.741 D748 0.755
0 0.810 0.815 0.821
10 0.883 0.836 0.890
20 0.960 0.961 0962
25 1.0
30 1.039 1.040 1.041
40 1.119 1.123 1.126
50 1.204 1.209 1.215
60 1.291 1.300 1.308
70 1.383 1.394 1.405
&0 1.478 1.492 1.506
90 1577 1.594 1611
100 1.680 1.700 1.720
110 1.786 1.810 1.833
120 1.896 1.923 1.951
130 2.010 2.041 2072
140 2093 2128 2163
150 2196 2235 2274

1) Normalising point

The sensor resistance can be calculated as following: R

I; =1 mA; Example: R,. = 2000 Q

L] ERMDTZAT
4]
3 7
Lol
l 7
3000 i
7
2000
Jf
1000

950 0 o 100 °C 130

—h
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The temperature at the sensor can be calculated from the change in the sensors resistance from the
following equation, which approximates the characteristic curve:

T=]25+

de -4xB+4xBxkr - a

2xPB

°C

with:  a=7,88x10°xK™

5 -2
B=1,937x10 xK

kT =

3.13 External LED’s D1-D4

Rt
R2s

LED’s D1 to D4 are connected to port PCT of the VB50ES/FG3 device. A low signal output at each port

switches the corresponding LED on.

LED V850ES/FG3 Signal
D1 PCTO

D2 PCT1

D3 PCT4

D4 PCT6

Table 12: LED D1-D4 connection
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4. V850ES/Fx3 — CAN it! CPU module components

The V850ES/FG3 CPU module is equipped with 2 connectors CN7 and CN8 in order to be connected to
user defined hardware. Additionally the V850ES/FG3 CPU module contains about connector CN9 (not
assembled) for N-Wire debugging and connectors CN3, CN4 and CN6 for CAN communication purpose.

4.1 VB850ES/Fx3 — CAN it! CPU module

1 5
2 8 9
NEC eess-0s00-038-01
) RSC1 R4 .
13 Ic2 :
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Ic1 L]
X1 O R7
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[ D7OF3377M2
% FG3
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Ty R cow =
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cns b '

Figure 4: V850ES/Fx3 — CAN it! CPU module components
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4.1.1 External connector CN7 and CN8

CN7 and CNB8 are connectors for external user hardware. The following signals of the VB50ES/FG3
microcontroller are connected to CN7 and CNS8:

CN7 V850ES/FG3 Signal CN7 V850ES/FG3 Signal
1 P99, SCKB1, TIAB0O, TOABOO 2 P79, ANI9
3 PCS0 4 P78, ANI8
5 PCS1 6 P77, ANI7
7 PCMO 8 P76, ANI6
9 PCM1, CLKOUT 10 P75, ANI5
11 PCM2 12 P74, ANI4
13 PCM3 14 P73, ANI3
15 P712, ANI12 16 P72, ANI2
17 P711, ANI11 18 P71, AN
19 P710, ANI10 20 P70, ANIO
Table 13: Connector CN7
CN8 V850ES/FG3 Signal CN8 V850ES/FG3 Signal
1 P10, INTP9 2 P51, KR1, TIAB02, TOAB02, TOABOBH1
3 P11, INTP10 4 P90, KR6, TXDD1
5 P00, TIAA31, TOAA31 6 P91, KR7, RXDD1
7 P01, TIAA30, TOAA30 8 P92, TIAB11, TOAB11
9 P02, NMI, TIAA40, TOAA40 10 P93, TIAB12, TOAB12
11 P03, INTPO, ADTRG, TIAA41, TOAA41 12 P94, TIAB13, TOAB13
13 P04, INTP1, CRXDO 14 P95, TIAB10, TOAB10
15 P32, ASCKDO, TOAAO01, TIAA0O, TOAAQO |16 P96, TIAA21, TOAA21
17 P35, TIAA11, TOAA11 18 P97, SIB1, TIAA20, TOAA20
19 P50, KRO, TIABO1, TOABO1, TOABOT1 20 P98, SOB1, TIAB03, TOAB03

Table 14: Connector CN8

4.2 High Speed CAN connector CN6

CNG6 is a D-SUB 9 connector for High Speed CAN with CiA standard pin assignment. The used CAN
transceiver is the PCA82C250 with bus termination. The transceiver is connected to the CANO interface
of the VB50ES/FG3 device per default, whereby the standby mode control is selected by port P915.

CN6 Signal
N.C.

CANL

GND

N.C.

N.C.

N.C.

CANH

N.C.

N.C.

Table 15: CAN connector CN6

O|o(N[o|O|~[wiNd]|=
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4.3 CAN connectors, CN3 and CN4

By closing the connectors CN3 and CN4 (not assembled) both CAN macros of the V850ES/FG3 device
are connected via a PCA82C250 CAN transceiver each. Within this mode a simple CAN network with two
CAN nodes can be simulated.

VDD5.0

o
z
&

CTXDO ™ = @ rs® P915 S
[ NE P " = —
2 |eND N camnH|? _
3 |vee canL|®
< z o |
CRXDO 4 Jrxo [ [ vrer |5
" 1 S R RS
[e— > | \‘,\‘,—‘\v — 7
PeAg2C250T 5010603 1000603
215 s -
i i
. — —]
- ' cna ' cNs o
1 |mxo € Rs|8
- CTXD1 T~ 9 P912 < ]
A 1"
2 |0 Y canH|7
1 ° .|

CRXDT ilwo [

PCA82C250T

Figure 5: CAN transceivers

The CANO interface of the VB50ES/FG3 device is connected to transceiver IC3, whereby the standby
mode control of the CAN transceiver is selected by port P915.
The CAN1 interface of the VB50ES/FG3 device is connected to transceiver IC2, whereby the standby
mode control of the CAN transceiver is selected by port P912.

4.4 External power supply input, CN5

By using connector CN5 (not assembled) external power supply can be applied to the V850ES/Fx3 —
CAN it/ board without a need of an active USB connection.

CN5 Input
1 GND
VDD (+5V)

Table 16: External power supply input, CN5

Note: Be sure to unplug the USB connection before applying external power supply to input CN5.
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4.4.1 N-Wire connector CN9

Connector CN9 (not assembled) allows connecting the QB-V850MINI-EE On-Chip debug emulator to the
V850ES/Fx3 — CAN it! board in order to use the N-Wire debug function of the VB50ES/FGS3 device.
QB-V850MINI-EE is a separate product from NEC and it is not included in this starterkit package.

CN9 Signal CN9 Signal
1 GND 2 DCK
3 GND 4 DMS
5 GND 6 DDI
7 GND 8 DRST
9 GND 10 N.C.
11 GND 12 RESET
13 GND 14 FLMDO
15 GND 16 N.C.
17 GND 18 DDO
19 GND 20 VCC

Table 17: N-Wire connector CN9

To enable N-Wire debugging by using the QB-V850MINI-EE, please set switch SW4 to the following
configuration:

SwW4 Setting
S1 OFF
S2 OFF
S3 Don’t care
S4 Don’t care

Table 18: SW4 configuration for OCD via QB-V850MINI-EE

For more details on how to configure VB50ES/Fx3 — CAN it! in order to use On-Chip debugging please
refer to CHAPTER 5, ON-CHIP DEBUGGING.
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5. On-Chip debugging

The V850ES/Fx3 — CAN it! board offers two possibilities to use On-Chip debugging. The TK-V850 debug
function of V850ES/Fx3 — CAN it! allows On-Chip debugging without a need of external debug hardware.
Within this mode the default USB / UART connection to the Host computer is used as debug interface. All
standard debug functions are available in the On-Board debugging mode like FLASH programming /
downloading, code execution, single stepping, breakpoints, memory manipulation etc.

Additionally V850ES/Fx3 — CAN it! supports N-Wire debugging by using the QB-V850MINI-EE On-Chip
debug emulator in order to use On-Chip debug function of the V850ES/FG3 device. The system
configuration for On-Chip debugging is shown in the figure below.

TK-V850 debugging via
On-Board debug function

N-Wire debugging via
QEB-V850MINI-EE On-Chip debug emulator

Figure 6: Configuration for On-Chip debugging

5.1 OCD via TK-V850 debugging

To operate the V850ES/Fx3 — CAN it! board within the On-Board debug mode configure switch SW4 as
following:

[ swa4 [ Setting |
S1 ON
S2 OFF
S3 OFF
S4 Don’t care

Table 19: SW4 configuration for TK-V850 debugging
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5.2 OCD via N-Wire debugging

To operate the VB50ES/Fx3 — CAN it! board together with the QB-V850MINI-EE On-Chip debug emulator,

configure switch SW4 as following:

Sw4 Setting
S1 OFF
S2 OFF
S3 Don’t care
S4 Don’t care

Table 20: SW4 configuration for N-Wire debugging
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6. VB850ES/Fx3 — CAN it! installation and operation

6.1 Getting started

The IAR C-SPY debugger allows to download and debug application software on the V850ES/Fx3 — CAN
it! starterkit hardware. Additionally the FPL FLASH programming software can be used for simple FLASH
programming of the V850ES/FGS3 internal FLASH memory. As communication interface between the host
computer and the V850ES/Fx3 — CAN it! board a USB interface line is needed. Before you can download,
debug or execute an application program, hardware and software must be installed properly.

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

NEE V850ES/Fx3 — CAN it! (F:) CD-ROM ROOT
1 Acrobat - Acrobat Reader for 32Bit Windows OS
1 Dpoc - Documentation
| FPL - FPL FLASH programming software
1 Drivers ... USB driver
LI FPL ... FPL setup directory
L1 PRM ... PRM parameter files
1 |AR Embedded Workbench V850 - |AR Embedded Workbench for V850
1 SamplePrograms - Sample programs for V850ES/Fx3 — CAN it!
‘2 TK-V850 Driver - TK-V850 Driver for V850ES/Fx3 — CAN it!
(1 pDFE ... Device Description File and
... SFR Description File for IAR C-SPY
1 DEVICES ... Menu File for IAR Embedded Workbench
CINEC ... TK-V850 driver for IAR C-SPY
.. Device File

Table 21: VB50ES Fx3 — CAN it! CD-ROM directory structure
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7. Hardware installation

After unpacking V850ES/Fx3 — CAN it!, connect the board to your host computer using the provided USB
interface cable. When V850ES/Fx3 — CAN it! is connected, the USB driver needs to be installed on the host
machine. Please refer to the following CHAPTER 8 SOFTWARE INSTALLATION.

8. Software installation
The V850ES/Fx3 — CAN it/ package comes with several software demo packages:

¢ |AR Systems Embedded Workbench for V850, including C compiler, assembiler, linker, librarian and IAR
C-SPY debugger

e TK-V850 Driver for V850ES/Fx3 — CAN it!

e FPL FLASH programming software

e Sample programs

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

8.1 IAR Systems Embedded Workbench for V850 installation

To install the IAR Systems Embedded Workbench for V850 including C-SPY debugger, select the SETUP
program in the directory \TAR Embedded Workbench V850\ewv850\ of the CDROM. The setup
dialogues will guide you through the installation process.

8.2 TK-V850 driver installation

To install the TK-V850 driver for the V850ES/Fx3 — CAN it! in order to use the IAR C-SPY debugger and On-
Board debugging, select the SETUP program in the directory \TK-v850 driver\ of the CDROM. The
setup dialogues will guide you through the installation process.

8.3 FPL FLASH programming GUI installation

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

8.4 Sample program installation

To install the sample programs for the V850ES/Fx3 — CAN it! board select the SETUP program in the
directory \SamplePrograms)\ of the CDROM. The setup dialogues will guide you through the installation
process.
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8.5 USB Driver Installation

When the V850ES/Fx3 — CAN it/ board and FPL is used, the driver needs to be installed on the
host machine. Install the driver according to the following procedure:

Installation on Windows 98SE/Me ......... Page 31
Installation on Windows 2000 ................ Page 33
Installation on Windows XP ................... Page 39

8.5.1 Installation on Windows 98SE/Me

1.  When the V850ES/Fx3 — CAN it! board is connected with the host machine, the board is

recognized by Plug and Play, and the wizard for adding new hardware is started. Click
i.

Figure 7: Add New Hardware Wizard (Windows 98SE)

Add New Hardware Wizard

Thiz wizard searches for new drivers for:

USE <-> Serial

A device diver iz a zoftware program that makes a
hardware device work,

Click.

Cancel |

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

Figure 8: Search Method (Windows 98SE)

Add Hew Hardware Wizard

Wwhat do you want Windows to do?

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

& Search for the best driver for your device,
{(Recommended). i

' Display a list of all the drivers in a specific
|ozation, =0 you can select the driver you want.

Click.

< Back I| Memut » i] Cancel
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3. Check the "Specify a Ilocation" check box only and enter

"C:\Program
Files\NECTools32\FPL\DRIVER" in the address bar, then click [Nexts).

Figure 9: Search Location Specification (Windows 98SE)

Add Hew Hardware 'Wizard

‘Windows will zearch for nes divers mits diver database
on your hard dive, and in any of the followng selected
locations. Chck Mest bo @at the search,

[ | Eloppy digk drves

[~ | CO-ROM dive

- [ | icrozoit Windows Updshe
<1> Check "Specify
a location" only. ¥ Specily 2 location:

I ||: WFregram Files\ME CTocls 32, FRLADRN =] I

A

< Back

<3> Click.

<2> Enter "C:\Program Files\NECTools32\FPL\DRIVER".

Remark If the installation destination folder is changed at the time of GUI software installation,

enter "new-folder\DRIVER".

4. The window below is displayed. Click Next>]

Figure 10: Checking Driver to Be Installed (Windows 98SE)

Add Hew Hardware Wizard

‘windaves dnves file zeaich for the device:

LSH High 5peed Senal Cormeeiber

Windaves iz nosy ready ba install the best diver for thes
device. Chck Back o selact a different dives, or click Mest
o continue.

Location of diver:

Click.
CAPROGRA™TVMECTOO ~14 FPLADF
=
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5. When the window below is displayed, the installation of the USB driver is completed. Click

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

Figure 11: Installation Completion (Windows 98SE)

Add Hew Hardware Wizard

% I15B High Speed Serial Converter

Windows has finizhed installing the software that your new
hardware device requires.

Click.

< Back

Cancel |

8.5.2 Installation on Windows 2000

1.  When the V850ES/Fx3 — CAN it! board is connected with the host machine, the board is
recognized by Plug and Play, and the wizard for finding new hardware is started. Click

Xt>|.

Figure 12: Found New Hardware Wizard 1 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New

\? Hardware Wizard

Thiz wizard helps you inztall a device diiver for a
hardware device.

Click.

To continue, click Mext.

¢ Back I Cancel |
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2. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,
then click Next>).

Figure 13: Search Method 1 (Windows 2000)

Install Hardware Device Drivers P
A device driver iz 3 software program that enables a hardware device to wark with

an operating spstem.

Thiz wizard will complete the installation for this device:

Check that "Search for a @ USE <> Serial
suitable driver ..." is selected.

A device driver iz a software program that makes a hardware device work. Windows
needs driver files for pour new device. Ta lacate driver files and complete the
installation click Nexst.

*what do pou want the wizard to do? .
Click.

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

™ Dizplay a lizt of the known drivers for this device o that | can choose a speoms
driver

X

< Back |I Cancel |

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

Figure 14: Driver File Location 1 (Windows 2000)

Found New Hardware Wizard )

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

Search for driver files for the following hardware device:

@ USE <-> Sefial

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

Check that  "Specify a Ta start th h, click Mest, If il fl disk or CO-ROM dri
s . o start the search, click Mext. If pou are zearching on a floppy disk or CO- rive,
location Only is checked. inzert the floppy disk or CD befare clicking Mext.

ed.hed.

Optiohal search locations:
™ Floppy disk drives
™ CO-ROM drives
¥ Specify a location
[ Microzoft Windows Update

Click.

< Back II Cancel |
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4.  Enter "C:\Program Files\NECTools32\FPL\DRIVER" in the address bar, then click .

Figure 15: Address Specification 1 (Windows 2000)

Found New Hardware Wizard x|

Inzert the manufacturer's installation disk into the drive oK ﬂ Click.
— selected, and then click OF. .
Cancel I

Copy manufacturer's files from:

C:APrograrm Files\HECT aalz 325 FPLAD R IVE ;! Browsze. ..

T

Enter "C:\Program Files\NECTools32\FPL\DRIVER".

]

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

5.  Click Nexts|.

Figure 16: Driver File Search 1 (Windows 2000)

Found Mew Hardware Wizard

Driver Filezs Search Results Hﬁ"
The wizard has finished searching for driver files for pour hardware device. \?‘

The wizard found a driver for the following device:

% LISB ¢-> Serial

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

=) o hprogram filezhnectoolz32% fplhdrivert ftdibus.inf

Click.

< Back Cancel i
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6. Click to complete the installation of the USB driver.

Figure 17: USB Driver Installation Completion 1 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> IJ5B High Speed Serial Conwverter

Windows has finished instaling the software far thiz device.

5

Click.

To cloze thiz wizard, click Finizh,

< Back [Canzel |

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

Figure 18: Found New Hardware Wizard 2 (Windows 2000)

Found New Hardware Wizard

Welcome to the Found New
:'"?k Hardware Wizard

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

Click.
To continue, click Mext. |
L 1
< Back Meut > I Cancel
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8. The window below is displayed. So, check that "Search for a suitable driver ..." is selected,

then click .

Figure 19: Search Method 2 (Windows 2000)

Install Hardware Device Drivers

A device driver iz a zoftware pragram that enables a hardware device to wark, with
an operating system.

Thig wizard will complete the installation for this device:

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

@ USE Serial Part

B device driver is a software program that makes a hardware device work, YWindows
eeds driver filez far pour new device. To locate driver filez and complete the
hstallation click Mest.

9. Check

What do you want the wizard to do?

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

Click.

™ Display a list of the known drivers for this device so that | can choose a sp
driveer

< Back Cancel |

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

Figure 20: Driver File Location 2 (Windows 2000)

Locate Drniver Files
where do you want wWindows to zearch for driver files?

Search far driver files for the following hardware device:

@ USB Serial Port

The wizard zearches for suitable drivers in its driver databaze on your computer and in

Check that "Specify a
location" only is checked.

ary aof the following optional zearch locations that you specify.

To start the search, click Mext. If vou are zearching on a floppy disk or CD-ROM drive,
inzert the floppy digk or CD before clicking Mexst.

Ophional search locations:

Fl disk dii .
[ Floppy dis .nvex Click.
[~ CD-ROM drives

¥ Specify a location

[ Microsoft Windows Lpdate

< Back | Cancel
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10. Enter "C:\Program Files\NECTools32\FPL\DRIVER" in the address bar, then click .

Figure 21: Address Specification 2 (Windows 2000)

Found New Hardware YWizard

Inz=it the manufachrers nstallabon disk into the dive
== zalected, and then click OF.

Click.

Copy manifacieers les o

|E:'~.F‘|-:|-;ram Filez\MECT oolz324 FFLADRIVE j Brovese...

Enter "C:\Program Files\NECTools32\FPL\DRIVER".

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

11, Click [Next>).

Figure 22: Driver File Search 2 (Windows 2000)

Found New Hardware Wizard

Driver Filez Search Reszults Nt
The wizard has finizhed searching for driver files for your hardware device. ‘?‘

£

The wizard found a driver for the fallowing device:

@ LUSE Serial Part

YWindows found a driver for this device. To inztall the driver WWindows found, click Nest.

=) c:hprogram filezhnectoolz32% fplhdrivers fidiport.inf

Click.

< Back MHext = Cancel
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12. Click to complete the installation of the USB driver.

Figure 23: USB Driver Installation Completion 2 (Windows 2000)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> IJSB Sernial Port

Windows has finizhed installing the software for this device.

5

Click.

To close this wizard, click Finigh. l

< Black I Finizh I Cance|

8.5.3 Installation on Windows XP

1.  When the V850ES/Fx3 — CAN it! board is connected with the host machine, the board is
recognized by Plug and Play, and the wizard for finding new hardware is started. Check
that "Install from a list or specific ..." is selected, then click Next>).

Figure 24: Found New Hardware Wizard 1 (Windows XP)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps pou install zoftware for:

USE <-» Serial

3:‘) If your hardware came with an installation CD
or Hoppy disk. ingert it now.

YWhat do you want the wizard to do?

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

) Install the software automatically [Recommended)
+) Install from a list or specific lacation [Advanced) Click.

Click Mext to continue.

[ Mest> [][ Cancel ]
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2.  Check that "Search for the best driver in these locations." is selected. Check the "Include
this location in the  search:" check box and enter "C:\Program
Files\NECTools32\FPL\DRIVER" in the address bar, then click [Nexts).

Figure 25: Search Location Specification 3 (Windows XP)

Found Mew Har dware Wizard

Pleaze chooze your zearch and inztallation ophions. -
<1> Check that "Search for the @
best driver in these locations."
is selected.

> (=} Search for the best diiver in these locations,

Ize thee check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best diver found wall be installed.

[[] Search temavable media llopoy. CO-ROM..)

/ Include thiz lozation in the zeanch:

<2> Check  “Include this | — C-\Program Files\NECT ook 32\ FPL\DRIVER ] —
location in the search:
only.

() Don't search. | will choosehe driver o instal,

Chiooss this option bo sebeck the device driver from a list Windows does not quarantes tha
the diver pou choose will e the bast match for your hardware.

/ f

<3> Enter "C:\Program Files\NECTools32\FPL\DRIVER". <4> Click.

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

Figure 26: Windows XP Logo Testing 3 (Windows XP)

Hardware Installation

L1 E The zoftware you are inztalling for this hardware:
-
IISE High Speed Serial Converter

has hiot pazzed Windows Logo testing to werify it compatibility
with Windows =P, [Tell me why thiz testing is important. ]

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

Click.

\l i Continue Aryway I STOR Installation
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4.  When the window below is displayed, the installation of the USB driver is completed. Click
Finish|.

Figure 27: 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 Serial Corwverter

Click.
Click Finizh to cloge the wizard,
Finizh
5.  Proceed to the installation of the USB Serial Port driver. Click [Next>|.
Figure 28: Found New Hardware Wizard 2 (Windows XP)
Found New Hardware Wizand
Welcome to the Found New
Hardware Wizard
Thiz wizard helps wou install software Far:
USE Serial Port
:;'J\J If your hardware came with an installation CD
“ZE2 or Hoppy disk. insert it now.
‘what do you want the wizard to do?
Check that "Install from a list O Install the soft g 25 i
or specific ..." is selected. niztall the software automatically [Recommended) Click.

() Install fram a list or specific location [Advanced]

Click. Mext to continue. /

l Cancel ]
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6.

Check that "Search for the best driver in these locations." is selected. Check the "Include
this  location in the search:" check box and enter "C:\Program
Files\NECTools32\FPL\DRIVER?", then click [Nexts).

Figure 29: Search Location Specification 2 (Windows XP)

Found New Hardware Wizard

Please choose yow seach and installation oplions, M
<1> Check that "Search for the best

driver in these locations." is
selected.

_}"; Search lor the best diver in these locations

Lze the check baxes belovw ba limil o expand the delaull seaich, which neludes local
path: and iemovable madia The best diver found wil be instalied.

[ Seanch ramow zble media [foppy. CO-ROM...|

<2> Check "Include this location in | | - [#linehide this locaiive i the s=ach
the search:" only. C:\Progiam FieshMECT ool 324 FPLADRIVER > [ Browse

) Dot zeanch. (vl choass the: diiver b instal

Choaze this opon lo salact Ihe device diveet lrom & k2. Windows does not gugrartee thal
tiuer drivear pos dhocee wil be tha best match for pour hardwars

l < Back, Meul > | Cancal J

1

<3> Enter "C:\Program Files\NECTools32\FPL\DRIVER". <4> Click.

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

Figure 30: Windows XP Logo Testing 2 (Windows XP)

Hardware Installation

] 'E The zoftware you are installing for this hardware:
L]
ISE Serial Port

has not pazsed *indows Logo testing to verify its compatibility
with Windows =P [Tel me why this testing iz important. ]

Continuing your installation of this software may impair
or destabilize the commect 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
paszsed Windows Logo testing.

\Al i Continue Anpway i STOP Inztallation

Click.

User’'s Manual U18560EE1VOUMO0O

42



V850ES/Fx3 — CAN it! NEC

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

[Finish]

Figure 31: USB Serial Port2 Driver Installation Completion (Windows XP)

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztalling the software for:

(3 I15B Sernial Port

Click.

Click Finizh to cloze the wizard, /
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8.6 Confirmation of USB Driver Installation

After installing the two types of drivers, check that the drivers have been installed normally,
according to the procedure below. When using the V850ES/Fx3 — CAN it! board in combination
with FPL GUI, the information to be checked here is needed.

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

E Computer Management

Figure 32: Device Manager

EBEX

Q File  Ackion  Wiew  ‘Window  Help —|& J
4 H & ®

Computer Management (Local) + j Computer A
- ﬁ& System Tools +-=g Disk drives

+ Event Viewer + @ Display adapters

+ Shared Falders +oody DVDYCD-ROM drives

+ Local Users and Groups +-i=y Floppy disk controllers

+ &% Performance Logs and Alerts + _ﬁ. Floppy disk drives

_.E..r.;. Device Manager
Storage

-

+-i=%) IDE ATAIATAPT contrallers
+-2 Keyboards

+1- 1"y Mice and other pointing devices
-5 Monitors

Removable Storage
Disk Defragmenter
+-EE Metwork adapters
+ & Services and Applications - (;yf Ports (COM & LPT)
(;,' Communications Paort (COML)

(;,' Communications Paort (COMZ)

& Printer Port (LPT1)
' 1USE Serial Part (COMZ) 4|
+- %88 Trocessors
+-€= 2CS] and RAID controllers |

Disk Management

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

+- @), Sound, video and game controllers Check that "USB High Speed
+- i System devices Serial Converter" is present.
- Universal Serial Bus controllers

IJSE High Speed Serial Corverter
IJ5B Rook Hub

< 3 v
For Windows 98SE/Me
Caution Do not select [Update| and |[Erase when communicating with the target
device.
For Windows 2000/XP
Caution Do not perform "Hardware Modification Scan" when communicating with the target
device.

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

(COM?) needs to be selected.

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

CHAPTER 11 TROUBLESHOOTING.

"I" is prefixed, refer to
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8.7 Driver Uninstallation

The driver uninstallation program is installed on the host machine when the FPL software is

installed. Use the procedure below for driver uninstallation.

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

2.  Double-click in the order from "My Computer" to "(C:)" to "Program Files" to "NECTools32"

to "FPL" to "DRIVER". "Ftdiunin.exe" is displayed. Double-click "Ftdiunin.exe".

Figure 33: Driver Uninstallation

File Edit ‘“iew Favaorites Tools  Help

\_':J Back =% lﬁ /:] Search lL

Folders v

Address |2 Cr\Program Files\NEC Tools32\bint PG-FPLIDRIYERIFTDT

Mame:

901 Release Info,0OC
2134 Release Info.DOC
COMPORT PDF

%] Freomms, vxp
SlrTDIBUS. CAT
“bFTDIBUS. INF

frdibus, sys
SlrToIPORT.CAT
“BFTDIPORT,INF

- BFTDIUNZK. NI
FTDILNIN.EXE

File and Folder Tasks

7 Make a new Folder

@ Fublish this Folder ko the
Wweb

et Share this Folder

Other Places

[C5) DRIVER
B My Documents

[5) Shared Dacuments
:‘ Iy Carmputer
\ﬂ My Metwork Places

ftserzk.sys

Size
G kB
G kB
G KB
24 KB
kB
4 kB
19 KB
BEKB
S kB
1KB
405 KB
1KB
25 KB
BEkB
S KB

FTSERIAL.5¥5

) CBFTSERMOLLINF
Details =

Double-click.

KE
4]

| %) FTeERMOLL YD
L"-ﬂ frseruiz.di

%] FreErULDLL
[£] README. TXT

T KB
43 KB
Z3 KB

2KB

Type

Wordpad Document
Wordpad Document
POF File

virtual device driver
Security Catalog
Setup Information
Syskem file

Security Catalog
Setup Information

Zonfiguration Setkings

Application

Configuration Settings

System file

Virtual device driver
Syskem file

Syskem file

Setup Information
Virtual device driver

Application Extension
Application Extension

Text Docurnent

Date Modified
6/12/2003 3:15 PM
6/16/2003 1:22 PM
4/10/2003 3:00 PM
6/10/2003 5:10 M
4/10/2003 3:00 PM
E/16/2003 1:23 PM
£/16/2003 1:24 PM
4/10/2003 3:00 M
6/16/2003 1:24 PM
4/10/200%3 3:00 PM
4/10/2003 3:00 PM
4/10/2003 3:00 PM
6/10/2003 5:10 PM
£/10/2003 5:10 PM
£/16/2003 1:24 PM
6/10/2003 5:10 M
41042003 3:00 PM
4/10/200%3 3:00 PM
6/11/2003 12:48 PM
5/20/2003 2:04 PM
6/16/2003 1:22 PM

e

3.  Click[Continud|.

Figure 34: Driver Uninstaller

FTDI Uninstaller ¥ersion 2.1

X

Press Continue to uninstall the

If your USE device iz connected. pleaze unplug it now._.

Click.

e

MEantinue

Cancel

cel to quit.
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4. Click to complete driver uninstallation.

Figure 35: Completion of Driver Uninstallation

FTDI Uninstaller ¥ersion 2.1 [g|

Uninstalling ¥ID_0403&PID_6&001

Deleting registiy entries.__
Deleting files_..

Uninztall complete. press Finizh to exit.

| P

Caution If the GUI software is uninstalled earlier, "Ftdiunin.exe" is also deleted. At this time, delete
"USB Serial Port (COM?)" and "USB High Speed Serial Converter" from Device Manager
manually.
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9. FPL FLASH programming software

9.1 Introduction

The parameter file of the VB50ES/FG3 device is installed automatically during installation of FPL
GUI, folder <FPL install-path>\PRM. Nevertheless, newest version of parameter file for the
uPD70F3377 device can by download from the NEC Electronics Web site.

Download the parameter file for the PG-FP4 from the following NEC Electronics Web site:

http://www.eu.necel.com/updates

Copy the parameter file downloaded from the NEC Electronics Web site into sub-directory
<FPL.EXE-install-path>\PRM created during GUI software setup (refer to CHAPTER 6
SOFTWARE INSTALLATION).

9.2 Starting up the GUI Software

o GUI software startup
Select FPL.EXE from the start menu to start the FPL GUI software.

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

Figure 36: GUI Software Main Window
Menu bar

\_, ';ile Device  Miew ﬂeh.:u l
Vel 7 8 ¥

> FlashOpenning.... = [levice
Fla en DK —! Mame : ; \
GPL Version : Programmer
Firm “ersion :
Toolbar G parameter
Wendar : window

Parameter file -

MHatme :
Format :
Version

i i P “er. :
Action log window rocessor Wer >

Load file

Mame:
Date:
Chkzum:
Birea:

Connection to device

Part:
Speed:
Widd:

Status bar e y,

= Pultipy:
9 F | -

H Ready HUM |
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This window consists of the following items:

(displayed under the menu bar)

Name Display Information

Menu bar Displays menu items executable by the
(displayed at the top) FPL.

Toolbar Displays frequently used commands as

icons.

Action log window
(displayed under the toolbar)

Displays an FPL action log.

Programmer parameter window

window)

(displayed to the right of the action log

Displays programming parameter
settings.

Status bar

Displays status.

9.3 Toolbar

The toolbar contains buttons for starting the important procedures of the FPL.

Figure 37: Toolbar Buttons

ﬁ [Device] — [Setup] button

Hi

i

[File] — [Load] button

| [Device] — [Blank Check] button

ey~

[Device] — [Erase] button

[Device] — [Program] button

[Device] — [Autoprocedure(EPV)] button

3 [Device] — [Verify] button
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9.4 Menu Bar

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

9.4.1 [Eile] menu

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

Figure 38: [File] Menu

[
|Eile Device Wi

(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 39: HEX File Selection Window

Loak in: J‘SFF‘L :_j = &5 E-

[ IDRIVER

CPRM

File name:

Open I
Filez af twpe: ]HEK Files[ HEX] :_l Cancel I,«-’
o

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

[ button]

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

[ button]

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

Note FPL.INI is created in the Windows folder when Windows 98SE, Windows Me, or
Windows XP is used.
When Windows 2000 is used, FPL.INI is created in the Winnt folder.

9.4.2 [Device] menu

Clicking the [Device] menu displays the pull-down menu as shown below.
This menu mainly contains commands for programming operations such as deletion,
programming, and verification on the target device.

Figure 40: [Device] Menu

File | Device Wiew Help
| /= Blark Check
)/E Eraze

-

Program

Werify

IS

HECUTT
Check3um

Butoprocedure (P

Signature read

Setup..

(1) [Blank Check] command
The [Blank Check] command allows you to make a blank check on the target device
Hj connected to the FPL. If the flash memory of the target device is erased, a blank
check is terminated normally. If the flash memory is not completely erased, the
indication "not blank" is provided. Before starting programming, erase the flash
memory of the target device.

(2) [Erase] command

1, The [Erase] command erases the flash memory of the target device connected to the
FPL. While the flash memory is being erased, the progress status is displayed in the
action log window to indicate programmer operation.

The execution on the [Blank Check] command before the [Erase] command is
executed follows the setting of '‘Command options' of the Advance tab displayed by
selecting [Device] — [Setup].

Upon completion of [Erase] command execution, the GUI software displays the result
of executing the command on the target device.
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(3) [Program] command

7

(4) [Veri

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 FPL 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.

fy] command

The [Verify] command sends a specified user program to the target device connected
with the FPL, and performs verification against the data written to the flash memory of
the target device.

During verification, the progress status is displayed in the action log window to
indicate programmer operation. This progress status display window displays the
progress status of target device verification by percentage.

Upon completion of [Verify] command execution, the GUI software displays the result
of executing the command on the target device.

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

(6) [Checksum] command
The [Checksum] command reads the checksum value of the target device connected with

the F

PL.

This value differs from the value displayed in the parameter window of the main window.

(7) [Autoprocedure(EPV)] command

N

The [Autoprocedure(EPV)] command executes the [Erase] command, [Program]
command and [Verify] command in succession.

When a user program is to be resent to the target device for comparison with the data
written to the flash memory of the target device because of a user program
communication error, execute the [Program] command by selecting [Device] —
[Setup] and specifying 'Command options' on the Advance tab, then set the automatic
execution of the [Verify] command.

During EPV execution, the progress status is displayed in the action log window to
indicate programmer operation. For a selected command, its execution operation,
and messages, refer to CHAPTER 8 HOW TO USE FPL.

Upon completion of [Autoprocedure(EPV)] command execution, the GUI software
displays the result of executing the command on the target device.

(8) [Signature read] command

The

[Signature read] command reads the signature information (device name, flash

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

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

Figure 41: Device Setup Window - Standard

Device Setup ﬂ

Standard | Advance I

Parameter file | PRM File Headl

—Host connection————— — Supply ozcillator

Fart I_ 'I Frequency I tHz
Speed I vI M ultiply rate I

— Operation Mode

" Elock Er‘u:ll vI

i Area [T Show Addres

Ok, I Cancel

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

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

[| Cancel | button]
Clicking the | Cancel | button closes the window without saving the settings on the
Standard and Advance menus.
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<1> Parameter file

This file holds parameters and timing data required to rewrite the flash memory of the
target device. Do not modify the data in the parameter file because the data is
related to the guarantee of rewrite data.

The parameter file is protected by the checksum function. If the checksum result
indicates an error, the FPL does not accept the parameter file.

Figure 42: Setup Window - Parameter File Selection

Parameter file PR File Fead |

Figure 43: Parameter File Selection Window

open 21|
Loak ir: |¢3 PRM j = £ El-
File name: Im | Open I
Files of twpe: IPHM Filez[*. PRM) j Cancel |
Z

[|PRM File Read | button]
A window for specifying a parameter file is displayed. Specify a desired file then

click [Open,
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<2> Communication interface to device
"Communication interface to device" is used to select a channel for communication
between the V850ES/Fx3 — CAN it! board and host machine.

Figure 44: Setup Window - Communication interface to device

Communication interface to device —

Faort I ;I

Speed I ;]

[Port list box]
Select a channel for communication between the V850ES/Fx3 — CAN it! board and
host machine.

e COM1 to COM16

Remark Selectable ports can be checked using Device Manager. For details, refer
to CHAPTER 8.6 Confirmation of USB Driver Installation.

[Speed list box]
Select a communication rate for the selected communication channel from the
following:

e 9600 bps

e 19200 bps

e 38400 bps

Remark For selectable communication rates, refer to the user's manual of the
device used.

<3> Supply oscillator

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

Figure 45: Setup Window - Supply Oscillator Selection

—aupply oscillator

Frequency I MHz

Multiply rate I

[Frequency box]

Sets the clock frequency of the target system.

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

[Multiply rate]

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

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

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

If the target device does not have an on-chip PLL circuit, select "1.0".

On the initial screen, the default setting is displayed according to the parameter file.
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<4> Operation Mode
The setting of "Operation Mode" may divide the flash memory of some target devices
into blocks or areas.
This menu is used to select an operation mode of the flash memory. Some devices
do not have the block and area division modes, and some devices have only one of
the modes. In these cases, a nonexisting mode is unchoosable.

Figure 46: Setup Window - Operation Mode
Operation Mode

" Block End | =l
" firea [ Show fddress

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

[When Block is selected]

Specify the Block number range subject to rewrite processing by using Start/End.
The Start/End list boxes display the Block numbers where the flash memory of the
target device is configured.

[When Area is selected]

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

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

[Show Address check box]

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

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

Figure 47: Device Setup Window - Advance

Device Setup ll

Standard Advance |

r— Cormmand options
[~ Blark check before Erase

[~ Read verify after Program
[~ Securty fag after Pragram

[~ Checksum after Program

— Security flag settings

[~ Dizable Chip Erase
I~ Dizable Black Erase

I~ Dizable Program

ak. I Cahicel |

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

Figure 48: Setup Window - Command options

Command options
[~ Blank check befare Erasze

[~ Read verify after Program

[~ | Security Hag after, Program

[~ Checksum after Program

[Blank check before Erase check box]

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

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

[Read verify after Program check box]

If this check box is checked, write data is sent from the programmer after execution
of the Program command and EPV command, then the data is verified against the
data written to the flash memory.

[Security flag after Program check box] Not usable

[Checksum after Program check box]

If this check box is checked, the flash memory checksum value of the target device is
read from the target device after execution of the Program command and EPV
command.

This value differs from the value displayed in the parameter window of the main
window.

<2> Security flag settings Not usable
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9.4.3 [View] menu
Clicking the [View] menu displays the pull-down menu shown below.
This menu contains commands for setting whether to display the toolbar and status bar.

Figure 49: [View] Menu

File Device | View Help
» Toolbar
ﬁ « Statuz Bar Z

> Fla s

::E_:_f'l Cp En r'!_ir'l

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

toolbar.

(2) [Status Bar] command
Checking the [Status Bar] command displays the status bar. Unchecking the command

hides the status bar.
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9.4.4 [Help] menu

Clicking the [Help] menu displays the following pull-down menu:

(1)

Figure 50: [Help] Menu

FarrL
Eile Device Miew | Help

Bbout FPL...

#» FlazhOpennin
Flash Open OF

[About FPL] command
The [About FPL] command opens the program entry window as shown below and indicates

the version.
Clicking terminates the display.

Figure 51: About FPL Window

About FPL |

= NEC

71 50
Copyright (C] MEC Electronics Corp. 2002, 2006
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9.5 Programmer Parameter Window
This window displays the settings of the programming parameters.

Figure 52: Programmer Parameter Window

Device -

Mame :

CPU Yersion :
Firm Mersion :
ExtCode :
Yendaor :

Parameter file -

Mame :

Format :
Yerzion
Proceszor Wer, :

Load file -

Mame:
Date:
Chkgum:
Area:

Connection to device -
Port:
Speed:
Widd:
Freq:
Pelua [t ip:

[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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10. How to use FPL FLASH programming software

This chapter explains the basic operation of the FPL GUI for programming the V850ES/Fx3 — CAN it!
board. This chapter covers how to start the system, execute the EPV command, and program the
VB50ES/FGS target device.

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

Hardware configuration of V850ES/Fx3 — CAN it! -

Base board VB50ES/Fx3 — CAN it!
Target device : V850ES/FG3 (uPD70F3377)
Clock : 4 MHz

Voltage level : 5V

Software configuration of FPL.:

Parameter file: 70F3377.PRM

Clock setting : 4 MHz Multiplied by 8
Port : COMB8 (38400 bps)
Operation mode:  Chip

Write HEX ADC_demo.hex

Option setting : Blank check before Erase

10.1 Installing the FPL GUI software

Install the FPL GUI software on the host machine you are using, by referring to CHAPTER 8
SOFTWARE INSTALLATION (if the software has not been installed yet).

10.2 Installing the driver

Install the USB driver on the host machine you are using, by referring to CHAPTER 8 SOFTWARE
INSTALLATION (if the driver has not been installed yet).

10.3 Installing the parameter file
The parameter file for the V850ES/FG3 device is installed automatically during installation of FPL

GUI, folder <FPL install-path>\PRM. Nevertheless, newest version of parameter file for the
uPD70F3377 device can by download from the NEC Electronics Web site.
Download the parameter file for the PG-FP4 from the following NEC Electronics Web site:

http://www.eu.necel.com/updates

Copy the parameter file downloaded from the NEC Electronics Web site into sub-directory
<FPL.EXE-install-path>\PRM created during GUI software setup (refer to CHAPTER 8
SOFTWARE INSTALLATION).
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10.4 Connecting and starting

<1> Set the V850ES/Fx3 — CAN it! board to the FLASH programming mode by switching SW4/S1
and SW4/S2 to ON. The UARTDO of the VB850ES/Fx3 device is used as FLASH
programming interface, therefore set switch SW4/S3 to OFF:

N

CHE

L —

%ﬂﬂﬂdﬂd@

= [ ]
o RIE F1300 Ri20D

B9
[ Sw4 | Setting | S%EE mll
st ON J>§ g Al
S2 ON 1= | 8 Elﬁ | g, 3
S3 OFF g‘ | 25 B
sS4 Don’t care EEIQ ( e 80 |]=£
1y g ® T [y
z & gy 8

P
pe
I/

8

<2> <Plug and Play> Connect the V850ES/Fx3 — CAN it! board with the host machine via the
USB cable. If the connection was already done, press the reset button SW1 to release the
FLASH programming mode.
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<3> Start the FPL GUI.

Figure 53: GUI Software Startup Screen

=

File Device %iew Help

FRYE L.

;I Device

Marne :

Firrn Yersion :
ExtCode :
Wendor :

Parameter file
Marne :
Format :
Wersion :
Processar Yer.

Load file -
M arne
Date :
Chlzum :
Area:

Connection o device -
Part :
Speed
Range
Freq. :

Aultiply :
.
K1 _>|_I I

Ready [ wm [

10.5 Setting the programming environment

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

Figure 54: <Standard Device Setup> Dialog Box

zl

Standard | Advance I

Parameter file |

—Host connection———— — Supply oscillator
Pt I vl Frequency I bHz
Speed I vl Multiply rate I

— Operation kMode

‘e Ehlp Starll TI
" Block Endl "I

" fArea [T Show Addres

(1] 4 Cancel
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<3> Click |PRM File Read to open the parameter file selection window.

Select the parameter file “70F3377.prm” then click (Open|.

Figure 55: Parameter File Selection
open 21
Loak jn: | ) PRM | « & ek E-

Efiror3377.prm,

File name:  [70F3377 Open |
Files of twpe: IF'HM Files[" PRM] j Cancel |

4

<4> From the Port list box, select the communication port that matches the host machine being

used. Select the communication speed of the Host connection.

Figure 56: Port Selection

x

Standard | Advance I

Parameter file |?DF33??.|:|rm FRt File Fead

—Host connection———— — Supply ozcillatar

Port IEDME vI Frequency |6.00 hHz
tdultiply rate IEH:IEI—
— Operation kMode

" Block Ena[127 -]

£ bres [~ | ShowAddres

Speed

0k Cancel

Remark Selectable ports can be checked using Device Manager.
CHAPTER 8.6 Confirmation of USB Driver Installation.

User’'s Manual U18560EE1VOUMO0O

For details, refer to

63



V850ES/Fx3 — CAN it! NEC

<5> Set "Supply oscillator" according to the specifications of the V850ES/Fx3 — CAN it! board,
“Frequency = 4.00 MHz” and “Multiply rate = 8.00”. In "Operation Mode", please
specify the “Chip” mode. The following figure shows the recommended settings:

Figure 57: <Standard Device Setup> Dialog Box after Setting

x

Standard | Advance I

Parameter file |?DF33??.|:|rm FRt File Fead

—Host connection———— — Supply ozcillatar

Part IEDME vI Frequency |4.00 MHz
Speed |3E4|:Il:l vI Fultiply rate IE!_I:IE‘

— Operation kMode

" Block Ena[127 -]

£ bres [~ | ShowAddres

0k Cancel

<6> Switch to the Advance dialog box.

Figure 58: <Advance Device Setup> Dialog Box

zl

Standard  Adwance I

— Command options
|+ iBlank check before Eraze

[~ Read verity after Program
[~ Secuity flag after. Progranm

[T Checksum after Prograrn

— Security flag zettings
[T Dizable Chip Eraze

[~ | Dizable Block Eraze
[~ | Dizable Program

0k I Cancel

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

Figure 59: Completion of Parameter Setting

FeirpL =101 x|

File Dewvice Wiew Help

Yt 7 & 48

'b> FlazhQpenning.... ;I Device

Flash Open OF. Mame :
»rCOMMAND: Device Setup
FPRM File Read OK. Firmn Wersion ;

ExtCode :
\ Wendor -
. . — Parameter file
"PRM File Read OK." is displayed. Marne : 70F3377
Farmat : o417
Warsion | E1.00b
Processzor VYer. 0200

Load file—

M ame
Date:

i i Chlzuri :
The display is updated. EE:ym

Connection to device

Part COmMBE
Speed 38400
Range Chip
Freq.: 4.00
kduiltiphy - 8.00

Ready [

10.6 Selecting a user program

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

Figure 60: After Downloading

=l

File Dewvice Wiew Help

7 & 48

»» FlaghOpenning.... - Device
Flash Open OF, B Mame :
»rCOMMAND: Device Setup
FPRM File Read OK. Firmn Wersion ;
»>COMMAMD: LoadFie Open EutCode -
Success read HEX file. endar -
— Parameter file
REER FOF3377
R . . Farmat : 0417
"Success read HEX file." is displayed. WeisitEn © E1.00b
Processzor VYer. 0200

Load Hle—
Mame ADC_DEMOHEX

Date: 2007701410 15:20:29
Chksurn : 222Bh
Areg:  000000k-000027h

I - L P ] "

The display is updated. Port:  COMS
Speed 38400
Range Chip
Freq.: 4.00
kduiltiphy - 8.00
Kl L|_I I
Ready MU
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10.7 [Autoprocedure(EPV)] command execution

Select [Device] — [Autoprocedure(EPV)] from the menu bar.
When the [Autoprocedure(EPV)] command is executed, Blank Check — Erase — Program and
FLASH Internal Verify are executed sequentially for the nPD70F3377 device.

Figure 61: After EPV Execution

~lalx|

File Dewice Yiew Help

AP R YA 1
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chip eraze finish.
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Flazh Programming <105, Parameter file -
Flazh Programming <2053 ... i - Z0F3377
Flazh Programming €305 .. F t-' 0417
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Flazh Programming <603 ... gz, T

Load file

WName ADC_DEMOHEX

Date: 20070110 15:20:29

Chksum : 222Bh

Area:  000000h-000DE7H
Conmection bo device -

Port COms

Speed 38400

Fange Chip

Freq.: 4.00

Multiply : 8.00

Flazh Programming <70 ...
Flazh Programming <80%:
Flash Programming <305

Flazh Pragramming finishl

Azt [nternal venry LET

f o
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10.8 Terminating the GUI

Select [File] — [Quit] to terminate the GUI software. All settings executed so far are saved in the
FPL.INI file, so that those settings can be reused when the GUI software is restarted.

10.9 Execute “ADC_DEMO” application

Set the V850ES/Fx3 — CAN it! board to the normal operation mode by switching SW4/S1 and
SW4/S2 to OFF. < Plug and Play> the V850ES/Fx3 — CAN it! board to start in normal operation
mode or press the reset button SW1 to release the normal operation mode.

10.10 Restarting the GUI
When the system is restarted, the same screen as shown in Figure 59 appears.
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11. 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 FPL FLASH programming software may not be installed correctly.

Action:

Install the GUI software again by referring to CHAPTER 8 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, then insert the USB connector
again after a while.

Cause:

The driver may not be installed correctly.

Action:

<1>  When this product is connected to the personal computer, right-click the driver marked

with "I" or "x".

Click when displayed.
<2> On Device Manager, execute [Hardware Modification Scan].
<3> Install the driver again with Plug and Play.

Cause:
The device may not be recognized (in the case of connection with the USB hub).
Action:
Try the following:
¢ Disconnect the USB connector, then insert the USB connector again.
¢ Connect the USB connector to another port of the USB hub.
If the same symptom occurs, do not use the USB hub, but directly connect the connector to the
USB port of the personal computer.

When this product is connected with a personal computer, the "Add New Hardware
Wizard" screen is displayed.

Cause:

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

Install the driver by referring to CHAPTER 8.5 USB Driver Installation.
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| Communication with the V850ES/Fx3 — CAN it! board is disabled. |

Cause:

The driver may not be installed correctly.

Action:

Check if "USB Serial Port" and "USB High Speed Serial Converter" are installed correctly by
referring to CHAPTER 8.5 USB Driver Installation.

Cause:

The COM port selected via the “Port list box” within device setup menu of FPL may not be set
correctly.

Action:

Set the port checked using Device Manager.

Cause:

The V850ES/Fx3 — CAN it! board is operating in normal mode.

Action:

Set the board to the FLASH programming mode by setting SW4 switches S1 and S2 to ON and
connect UARTDO signals to the FTDI USB/UART chip by switching SW4/S3 to OFF.

Cause:

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

Action:

Use the corresponding PRM file that matches the target device. For information about the PRM
file, refer to CHAPTER 9 FPL FLASH programming software.

Cause:

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

Make a correct setting according to the specifications of the target device.
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12. TK-V850 debugging

Before using the On-Board debug function of the V850ES/Fx3 — CAN it! board together with the IAR C-SPY
debugger it is necessary to install the USB driver first. The V850ES/Fx3 — CAN it! starterkit uses a monitor
program for debugging purpose. The communication between the starterkit and the IAR C-SPY debugger -
that is running on the personal computer - is done via the standard UART / USB connection. The monitor
program is automatically downloaded to the starterkit in that case when the V850ES/FG3 internal FLASH
memory was erased by the user i.e. by using the FPL. Therefore the user has not to take care about the

monitor.

As communication interface the build-in UARTDO of the VB50ES/FG3 device is used by the monitor.
Consequently it can not be used by the user program.

To set the VB50ES/Fx3 — CAN it! starterkit to the On-Board debug mode configure SW4 as following:

X,
3

Version: 2.00

E8
R7 = il 0T W2
“ [l h oo o

=
Rl U
y=al OO0

oo ol 0
RISODO  RizOO

Sw4 Setting 2 uf B
S1 ON g e | g § .
S2 OFF ; g | ui =
S3 OFF Bﬁg o §
S4 Don’t care ﬁ, g o a2 £
E[lg - Ugl 50 @
™ g ® 2 Lk
4

7T 2 L E TNE Y
f ‘ 8 ‘I
' i |
R3 R2 m1 |
d
e |
B
Eyimi
&
ﬁf
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12.1 Monitor resources

The debugging feature of the V850ES/Fx3 — CAN it! starterkit has been realized by a monitor program that is
running on the V850ES/FG3 device. Therefore, the following resources are reserved by monitor and can not
be used by a user program.

12.1.1 UARTDO

The UARTDO of the VB50ES/FG3 device is reserved for the monitor program and can not be used by a user
program.

V850ES/FG3 (uPD70F3377) | UARTDO UDORMK P30/ TXDDO
UDOSMK P31/RXDDO0O

Additionally, please note the following points:

Do not change the control registers of UARTDO.

Do not change or disable the interrupt control / mask flags of UARTDO.

Do not change the port mode or port mode control registers for port bits P30 and P31.
Debugging functions like forcible break (debugger stop command) do not operate normally in the
following states where the clock supply to UARTDO is disabled:

= |DLE mode
= STOP mode
= Main oscillation (fx) is stopped.

12.1.2 Interrupt vectors
The following interrupt vectors are used by the monitor program and can not be used by a user program.

V850ES/FG3 (uPD70F3377) | 0x0060 — 0x0063 DBTRAP debug interrupt vector

0x02C0 — 0x02C3 | UARTDO receive interrupt vector
0x02B0 — 0x02B3 | UARTDO status interrupt vector
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12.1.3 Reset vector

When a user program is downloaded by using the IAR C-SPY debugger, the reset vector (address 0x0000)
of the user program is replaced by the one of monitor program. The debugger moves the reset vector of the
user program automatically to address 0x0004. The correction of the relative jump address is also done
automatically by the debugger.

Example:
0x0000 | MOV _start, R31 0x0000 | JR monitor
0x0006 [ JMP  R3f ‘ 0x0004 | MOV _start, R31
0x0008 0x000A | JMP Rt

12.1.4 Memory area

The monitor program is located in the highest FLASH block of the VB50ES/FG3 device. Only 2 kByte of
memory are allocated by the monitor program.

Device Address range Function
V850ES/FG3 (uPD70F3377) | 0x0007F800 - 0x0007FFFF Reserved for monitor
program

Moreover, the monitor reserves 10 bytes of the global stack area by halting the user program, caused by a
forcible break (debugger stop command) or a software breakpoint.

12.1.5 Clock operation

After releasing a reset, the monitor program sets the operation clock of the CPU to the maximum speed of
32 MHz. The monitor program switches also to the maximum CPU speed of 32 MHz when releasing a
forcible break (debugger stop command) or when the user program execution is stopped caused by a
software breakpoint. After the user program execution is restarted (debugger go command) the monitor
restores the previous CPU operation clock setting.

Note: Do not change the frequency of the external oscillator connected to the X1 and X2 pins.
The baud rate calculation for UARTDO is based on a 4 MHz input frequency, otherwise no
communication to the V850ES/Fx3 — CAN it! starterkit can be established.

12.1.6 Other limitations

The watchdog timer can not be used. Please be sure to set the option bytes of the V850ES/FG3 device
accordingly to allow the watchdog timer disable.

The forcible break (debugger stop command) can not be used when the global interrupts were disabled by
the user program (DI instruction).
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12.2 IAR sample session

When everything is set up correctly the IAR Embedded Workbench can be started. To do so, start the
Embedded Workbench from Windows “Start” menu > “Programs” > folder “IAR Systems” > “IAR Embedded

Workbench Kickstart for V850”. The following screen appears:

/7 1R Embedded Workbench IDE -8 x|
File Edit Wiew Project Tools ‘Wwindow Help

IR - ESYSnEe o6 5NN S S

Embedded Workbench Startup

Create new project in cunient workspace

Add existing project to curent workspace:

Open existing workspace

Example workspaces

Recent workspaces:

™ Do not show this window at startup.

Cancel |

Ready [ e

Figure 62: IAR Embedded Workbench

Now select the option “Open exiting workspace” from the “File” menu and locate the sample project. Open
the file “V850ESFX3_CANit.eww”. This is the workspace file that contains general information about the
demonstration projects and settings.
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After the demo workspace has been opened the projects contained in the workspace are displayed. Now
click on the little “+” sign next to the “ADC_demo” project to show files that were part of the project. The
screen should now look similar to this:

=
File Edit WYew Project Took Window Hslp
DeE@S =’ o] Ay wuEe »ah s X 9
“Workspace * | a dc_mainl v %
ADC_dema - Debug =1 j
Files BEE
s
& B VES0ESFX3_CANIT // main function
= [E]JADC_demo - Debug v .
[Eladc_main.c void main{ void )
[ DF3377_HWinit.s85 . f
[ initc i unsigned char i;
[l irterrupt c . unsigned int twp_result;
B icdc .
[ Lowinit_v850ES_FG3.c . wHardvareInit(} ; /7 peripheral settings
CI Output wioftwareInici) /F variable Initialization
ElCAM_dema - Debug v LCD_init(); £/ LCD Initialization
EJReact_demo-Debug v LCD_insei0x01); S/ clear display
[E] Timar_dema - Debug v
UART_demofDebug v LCD_write CGRAM(0x00,sbgpatQ[0]): /7 weite display charecter RAM
LCD_write CGRAM{OxOL,sbgpatl[0]1);
LCD_write CGRAM(Ox0Z,sbgpat2[0]):
LCD_write CGRAM{0x03,sbgpat3[01);
LCD_write_CORAM{Ox04, shapat4[01] ;
LCD_write CGRAM[Ox05,shgpat5[01)
LCD_write_CORAM{Ox0E, shapata[01] ;
LCD_write CGRAM[Ox07,sbgpat?[01):
LCD_cursox (0x0)
LCD_string(stext0l[0]);
LCD_cursor (0x40)
LCD_string(stext02(0]);
wilaitlOms (2007 7 /7 delay for Zs
while (1]
{
LCD_cursori0x0):
LCD_stringistext03[0]);
LCD_cursor(0x40) 2
LCD_string{stext04[0]);
Dverviem IADE_demol CAN_demoI F\eact_demol '\4| » |FU| |‘| vifaitlons(200) : |_’|;|
Ready Ln1, Col1 [ hom [

Figure 63: IAR project workspace

As a next step check some settings of the IAR Embedded Workbench that have to be made for correct
operation and usage of the On-Board debug function of the V850ES/Fx3 — CAN it! board. First highlight the
upper folder called “ADC_demo — Debug” in the workspace window. Then select “Project” > “Options” from
the pull-down menus. Next select the category “Debugger’. Make sure that the driver is set to “TK-V850” in
order to use the On-Board debug function of the V850ES/Fx3 — CAN it! board. The device description file
must be set to “i070f3377.ddf” according to the V850ES/FG3 device.

Dptions for node “ADC_demo™ 1[

Eategory: Factory Settings |
General Options Select “TK-V850”
C/C++ compiler Setup IEHtra Dptionsl F'Iuginsl LI to use On-Board
Aszsembler X .
Custom Build L debugglng-
Build Actions JITkves0
lnker ¥ Funto
_
Emulator fmain
IECUBE — Setup macro:
MINICUBE r .
N-wire OCD Hse maco fle Check that device
Fi0bd-bd onitor . g "
e | J _descrlptlon file
TKA/G50 Bf o L i070f3377.ddf
Device description file )
is selected
I I$TDULKIT_DIH$\CDNFIG\DDF\io?Uf33??.ddf _IJ

ok I Cancel |

Figure 64: IAR debugger options 1/2
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Before using the On-Board debug function it is necessary to set the corresponding USB serial COM port of
the host computer. To set the COM port, please select the category “TK-V850” and choose the
corresponding serial port.

Options for node “ADC_demo™ 1'

Category: Factory Settings |

General Dptions

C/C++ compiler Setup |

Agzembler

Custom Build - Dawinlaad

Build Actions [~ Suppress

Linker

Debugger I~ ety
Ernulatar
IECUUBE ~Use serial pot——————— L +——1 Choose serial port
MINICUBE ]
W-wire OCD IEDMQ vl <
R Ok-taritar
Simulator

r— Communication log
™ Use commurication log file

|$F'H 0J_DIR$4czpycomm.log J

()8 I Cancel |

Figure 65: IAR debugger options 2/2

Next the correct linker settings of the demo project will be checked. This can be done in the “Linker”
category as shown below. Select the “Config” tab and check that the linker command file “Ink70f3377.xcl” is
selected. This file is used by the linker and contains information on where to place the different sections of
code and data that may be used within the demo project:

Options for node "ADC_demo™ 5[

Category: Factory Settings |

General Dptians
C/C++ compiler Dutputl Extra Dutputl #definel Diagnosticsl Ligt Config I Proce 4 I 'I
Assembler Linker command file
Custom Buld W {fveride defauié
'C“'m [4PROJ_DIR$XCL k7 OrEE77 el J
Debugger
E rmilator
|ECUBE [ Owverride default program entry
MINICUBE = Enitry[ate! I_program_stalt
H-4wfire OCD ) Defined by application
ROM-Monitor Search paths: [one per ling)
Uy $TOOLKIT_DIRALIEY ﬂ
TEA/850 -
— Baw binam image

File: Symbol; Segment:  Algn:

] m

Ok, | Cancel |

Figure 66: IAR Linker options
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Now after everything has been setup correctly it's time to compile and link the demonstration project. Close
the Options menu and select “Rebuild All” from the “Project” menu. If the project is compiled and linked
without errors or warnings it can now be downloaded to the V850ES/Fx3 — CAN it! board and debugged.

To start the IAR C-SPY debugger select the option “Debug” from the “Project” menu or press the ( @)
“Debugger” button. In the next step the TK-V850 Emulator has to be configured before downloading a new
application. Press the OK button to enter the hardware setup menu. Set the configuration as show in the
figure below and start the download by pressing the OK button.

/7 1AR Embedded Workbench IDE . =10 x|
File Edit Yiew Project Tools ‘Window Help
DeEdd|EfEelo o] Ay S E e ® &5 B TR S B
* | ade_main I T
ADC_demo - Debug j
7
Files B v dveare Setup for TK-¥850 ¥B50ES (DF3377) x|
B E]vE50ESFX5_CANIT CPU mod ~ Clock
=R ADC_demo - Debug MW' ‘ Weiry ST (He] [ o |
[Bl adc_main.c l—_l
= 5.000 -
B DFA377_Hyinit sB5 _ Cancal |
Rinitc [lDoods™ | SEO5C (kHa
B interuptc FEFFFEFFFFFEFFEFFEF [fere =]
B et Default
B Lowinit_850ES_FG3c r Perinhesals in debug state r— Elask i debiug state — ttings
@ 3 Output % Furring & bain H5E Galizacion
CAN_demD -Debug v £ Stopped ) Cunent 055 atzon
eact_demo - Debug v
imer_demo - Dehug 7 i P mask Camba-break
B UART _demo - Debug v T I el ¥ HOLD | REGET ! Erabied character REAM
¥ | KAl ¥ DEINT ¥ Sl T ¥ STOF % Disabled J
i~ Memomn map
Start address Length (Kbytes]  Type: Access size
IUHU I j I j IAulo j
5 ADC d CAN d Em— 1 (00000000 - 0x0007FFFF Internal ROM 512 KB Auto W odif _|LI
Overviow [ADC demo ] GAN.dema | React demo 1, | e R o _Mosiy_| | »
H | Messages ‘ File | Line |
Building configuration: 4ADC_demo - Deby
e Femove
Updating build tree... 4'
Femowve A |
Configuration is up-to-date.
Ready MM v

Figure 67: TK-V850 hardware setup menu
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Now the debugger is started and the demo project is downloaded to the V850ES/Fx3 — CAN it! board. In
other words, the FLASH memory of the VB50ES/FGS3 device is reprogrammed with the user application. The

progress of downloading is indicated by blue dots in the TK-V850 Emulator window.

/% IAR Embedded Workbench IDE . 1B

File Edit View Project Tools Window Help

=10l x|

FISS2Ee » &6 5EE X8

DeEdd@ & aelo

e

x :
adc_main I

W
ADC_demo - Debug j

Files A
B [ Va50ESFXI_CANIT
= ElADC_demo - Debug v

[ adc_main.c

[B DF3377_Hwlnit 585

B init.c

Bl interrupt.c

[Fall[==x=

[ Lowinit_850ES_FG3.c

L@ o output
[B]cAN_demo - Debug
& | React_demo - Debug
H&E [ Timer_demo - Debug
[BUART _demo - Debug

AL L SE 4

Dverview |ADC_demo| CAN_damol Heacl_demol T4/

o

A maln function
£

woid main| woid |

{
unsigned char i:
unsigned int twp_result;

TK-¥850

Programming flazh

LCD_write CCORAM{0x0L,sbgpatl[0]):
LCD_write CGRAM(0x0Z,shagpatZ[0]):
LCD_write CGRAM(0x03,sbgpat3[0]);
CGRAM (0x04, shypatd[0])
LCD_write CGRAM(0x0S,shagpatS[0]):
LCD_write CGRAM(0x0&,shgpata[0]):
LCD_write CGRAM(0x07,shopat?[0]):

LCD_write

‘[ peripheral settings

variable Initiglization
LCD Imitiglization
clear displayp

write displaey character RAM

15

[fol [«
= | Messages File | Line |
Building configuration: ADC_dema - Debug
Lpdating build tree...
Configuration is up-to-date.
E, Build IDebug Log =
Ready HUM P

Figure 68: IAR project download
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After the download was completed all debug features of IAR C-SPY debugger are available, i.e. Single
Stepping (Step Over/-In/-Out), Go, Stop, Breakpoints, Register / Memory view etc.

To get more details on the debugger configuration and capabilities please refer to the “V850 IAR Embedded
Workbench IDE User Guide” of the IAR installation.

% 1AR Embedded Workbench IDE

File Edit Yiew Project Debug Emulator Tools Window Help
DEHE & RRo o

Siel2assnz gl

=lolx]

EHy =G e o b0 L[S

x

vHardwareInit();
vioftwareInit():
LCD_init():
LCD_inst(0x01):

A peripheral settings

S variable Initialization
A5 LCD Imitialization

A clear display

adc_mainl = &3 X *
IADC_demo -Debug j j Goto I 'l IMemor_l,l
=
Files [ez]m 00000942 ELEQ Ca
BlvesiEsna _ % 00000944 OGEA
g - : if (lbed0) LCD
v . 00000945 0F202021 I
” ts 00000344 FFE00236 3
2 void nain| void 0000094E 05DS B
. L de.. v { el== LICD =trin
BlTirmer_de.. v unsigned char i; 00000950 0F208025 I
L@ [UART de.. v unsigned int twp_result; 00000954 FF80022C J

S

00000958 084170FF
woid main{ woid

vHardwarelnit();
00000390 FFEO015E

wooftwarelnit ()
00000964 FFE00148

LCD init(}
00000968 FFE001E4

LCD inst{0x013;

J

LCD_write CGRAM(0x00,shypatO[0]): J
J

00o009eC 0401 ik
J

]

LCD_write CGRAM(0x01,sbgpatl[0]];
LCD_write CGRAM(0x0Z,shopata[0])
LCD_write CGRAM(0x03, shypat3[0]):
LCD_write CGRAM(0x04,sbgpatd[0]];
LCD_write CGRAM(0x05,shgpati[0]) 2
LCD_write CGRAM(Ox06,shypats[0]):

[fal 1] |

A write display character RAM J

0000098E FFBO0232
LD write CGRAM{O=
00000972 2E2005E2

i nnnNNNnN~2¢«  nnnn
S [l KX

Overview IADC,E'EFHUI Cat« [ ]

Log

Thu Jan 11 11:23:25 2007: |AR C-5PY Processor Descriptor for 850 V3,308

Thu Jan 11 11:23:25 2007: 14R C-SPY TK Driver for V850 3,304 [Kickstart 16K]

Thu Jan 11 11:23:27 2007: %850 All Flash Executor E1.75a Copyright 2006 / %850 Mogb2hg3_uard0.mon E1.09a Copyright 2006

Device chipname: uPD?0F3377(3377), file version: %1.00

Boardinto: 00018004, product id: 0003 versian: B, firmware version: 00.00

Thu Jan1111:23:30 2007: Loaded debugee: Jid_w145WAStarterkits\WB50ESFXI - Can ithwarkiSampleProgramshA0 Converter Demonstration\DebugiExel,
ADC_derno dih

e L i

= Tl lmn 11 112290 AO07T- T mvmmt emmmd
= Debug Log IBuiId
Ready MM 5

Figure 69: IAR C-SPY debugger

User’'s Manual U18560EE1VOUMO0O



V850ES/Fx3 — CAN it! NEC

13. Sample programs

13.1 General Introduction

Each of the sample programs is located in a single directory, which will be called main-directory of the
sample. This main directory of each sample contains the complete project inclusive all output files of the
development tool. The workspace file “V850ESFX3_CANit.eww” is located on top of the sample program
directories. All sample programs use the same directory structure:

—d AD Converter Demonstration | Y890ES/FG3 project and output files

1 Debug debug output files for IAR C-SPY debugger
inc C header files

1 Release release output files, i.e. Intel HEX file

I settings configuration files, IAR Embedded Workbench
1 source C source files

1 xel Linker control file

ADC_demo.dep dependency information file, IAR Embedded Workbench

ADC demo.ewd project setting file, IAR C-SPY debugger

ADC_demo.ewp project file, IAR Embedded Workbench

1 CAN Demonstration VB850ES/FG3 project and output files
1 Reaction Time Measurement | V850ES/FG3 project and output files
3 Timer Demonstration V850ES/FG3 project and output files
_1 UART Demonstration V850ES/FG3 project and output files

V850ESFX3 CANit.eww workspace file, IAR Embedded Workbench V850

Table 22: Example directory structure

The main directory contains only the project files for the IAR Systems Embedded Workbench V850. All
source files are located in the directory /source and the /inc directory contains the header files. The /xcl
directory contains the linker control file of the V850ES/FG3 device. Each sample project uses two targets.
One target is the “Debug” (directory /Debug) that holds all information for debugging purpose and the other
one the “Release” target (directory /Release) contains the programmabile file, i.e. the Intel HEX file, for
programming the V850ES/FG3 internal FLASH memory.

All output files of the development tools for the corresponding target are generated in the directories /Debug
and /Release.

For details of using the IAR Embedded Workbench and the IAR C-SPY debugger please refer to the “V850
IAR Embedded Workbench IDE User Guide”.
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13.2 ADC demo

This sample program realizes a simple voltage meter. By using the integrated ADC, the voltage supplied to
ADC on input channel ANI13, port P713 of the VB50ES/FG3 device is measured. The input voltage is
adjusted by potentiometer R14. The board shows the measured voltage by driving the LC display. The
output format can be changed by pressing button SW2.

Used Internal Peripherals

Used External Parts

TimerM

Character LC display

A/D converter

Potentiometer R14

Button SW2
Button SW3
LED’s D1- D4

13.3 CAN demo

This sample program simulates a simple CAN network consisting of two CAN nodes. By using the integrated
ADC, the voltage supplied to the ADC input channel ANI13, port P713 of the VB50ES/FG3 device is
measured. The input voltage is adjusted by potentiometer R14. The measured voltage is transferred via
CAN channel 0 to CAN channel 1 each 500ms. The transmit and receive status is shown on the LC display.
Please close connectors CN3 and CN4 two connect both CAN transceivers and to allow communication. In
case of an error frame or missing acknowledgement a fast recovery of the CAN channel is done. The
communication can be restarted by pressing button SW3.

Used Internal Peripherals | Used External Parts

TimerM Character LC display
A/D converter Potentiometer R14
CANO controller Button SW2
CAN1 controller Button SW3

LED’s D1- D4

CAN transceiver IC2
CAN transceiver IC3

13.4 ReacTime demo

This sample program demonstrates a reaction time measurement. After the button SW3 is pressed the
application waits for a random time duration between 0.50 and 5.45 seconds. Then the measurement starts
by incrementing a reaction counter every 10ms. The actual counter value is shown by a bar graph using the
character LC display until the next keystroke of button SW3. When the button SW3 is pressed again, the
measurement stops and the reaction time is shown on the LC display. Pressing button SW2 starts a new
measuring cycle.

Used Internal Peripherals

Used External Parts

TimerM

Character LC display

TimerTAAO

Button SW2

Button SW3

LED’s D1- D4
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13.5 Timer demo

This sample program demonstrates a real time clock. After the program is started the TimerTAAO is
initialized to generate a clock reference, based on the 8 MHz main-clock. The actual time is displayed using
the LCD module. By pressing button SW2 / SW3 the time can be adjusted.

Used Internal Peripherals | Used External Parts
TimerM Character LC display
TimerTAAQ Button SW2

Button SW3

LED’s D1- D4

13.6 UART demo

This sample program realizes a temperature meter with serial communication channel. The sample program
does a cyclic measurement of the input voltage of ANI15 analogue input, equal to port P715 of VB50ES/FG3
device, connected to the temperature sensor KTY13-5. The temperature is calculated and the result is
transferred via UARTD2 to a terminal program running on the host machine. The data transfer speed is set
to 9600 bps per default. Additionally the temperature is displayed on the LCD. Before the temperature
measurement is started the calibration of the temperature sensor has to be done, by adjusting the
temperature offset via button SW2 and SW3.

Used Internal Peripherals Used External Parts
TimerM Character LC display
TimerTAAQ Temperature sensor KTY13-5
A/D converter Button SW2
UARTD2 Button SW3

LED’s D1- D4

Please note, by using the On-Board debug mode (TK-V850 debugging) serial communication via UARTD2 is
not possible because the USB/UART communication channel is used for debugging purpose. To connect
UARTD2 to the FTDI USB/UART chip please set switch SW4/S3 to ON.
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14. USB interface cable (Mini-B type)

Ml

o | [

Series "A” Plug Series "Mini-B” Plug

\

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

i

O
O |

<]

<

Figure 70: USB interface cable (Mini-B type)
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15. Schematics

NEC Electron Devices
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Figure 71: V850ES/Fx3 — CAN it! baseboard schematics
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Figure 72: V850ES/Fx3 — CAN it! CPU module schematics
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