NEC ELECTRONICS AMERICA

Evaluation and development

of brushless DC motor control
firmware with the NEC Electronics
uPD78F0712 ASSP for low-voltage,
low-power applications such as
handheld power tools, small servo
drives, remote-controlled toy cars,
model airplanes, among others

Evaluation of the on-board debug-
ger and flash programmer using
the NEC Electronics yPD78F0730
USB microcontroller

Evaluation of the NEC Electronics
uPA2792 complementary power
MOSFETs

Evaluation of the NEC Electronics
78KOR microcontroller-based
ZigBee stick
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MICROCONTROLLER KIT

MC-78F0712-KIT
Low-Voltage BLDC Motor Control Starter Kit

The MC-78F0712-KIT is a single-board, all-in-one, low-voltage motor control evaluation kit
developed specifically for evaluation of NEC Electronics’ low-pin-count pPD78F0712 application-
specific standard product (ASSP) for motor control. A complete and easy-to-use kit, the
MC-78F0712-KIT provides everything you need to quickly get started testing and running a
brushless DC (BLDC) motor.

In addition to the pPD78F0712 motor control ASSP, the kit also uses NEC Electronics’
pPA2792GR (or similar) complementary P-N power MOSFETs and 8-bit pPD78F0730 USB
microcontroller (MCU) for operation with the host computer, on-board flash programming,
and debugging of user code without the need for additional hardware. An interface connector
for wireless motor control applications using an NEC Electronics 78KOR microcontroller-based
ZigBee® stick is also included.

Features

» 12V to 18V BLDC motor drive
Start/stop, direction and RPM control

~

~

Four-digit 7-segment LED

~

NEC Electronics pPA2792 complementary power MOSFETs

NEC Electronics 8-bit pyPD78F0730 MCU with USB functionality for debugging, flash memory
programming, and operation with the host computer

~

~

On-board debugging and flash programming of hardware and firmware

~

Connector for wireless operation using an NEC Electronics 78KOR microcontroller-based
ZigBee stick

~

Interface for connection to NEC Electronics’ MINICUBE2™ debugging emulator

~

Detection of hall sensor faults, motor stalls, and current overloads

BLDC Motor
Anaheim Automation
15V, 8-pole, 8000 RPM

Model: bly171s-15v-8000
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The information in this document is current as of April 2008. 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
p-to-date specifications of NEC ics products. Not all products and/or
types are available in every country. Please check with an NEC sales representa-
tive 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 as-
sume 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 incorpora-
tion 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 EI ics products developed based on a custc desi; d “quality
assurance program” for a specific application. The ded applicati
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 equip-
ment, ication: i test and i audio
and visual equipment, home electronic appliances, machine tools, personal
electronic equipment and industrial robots. “Special”: Transportation equip-
ment (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 Electron-
ics 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 sale: ive in advance to di ine NEC Electronics’
willingness to support a given application.
Note: (1) “NEC Electronics” as used in this statement means NEC Electron-
ics 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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Standalone operation using the on-board controls
With the host computer using the pPD78F0712 MCU’s UART-to-USB (unPD78F0730) connection
Using an NEC Electronics 78KOR MCU-based ZigBee stick for remote control

Debugging of pPD78F0712 Motor Control ASSP

On-board debugging through the USB connector using the new NEC Electronics ID78K0-QB
EZ integrated debugger

With the NEC Electronics MINICUBE2 debugger

Flash Programming

Programming of pPD78F0712 MCU via the USB connector
Programming of pPD78F0712 MCU using the NEC Electronics MINICUBE?2 debugger/
programmer

Programming of the pPD78F0730 MCU using the NEC Electronics MINICUBE2 debugger/
programmer (for updating on-board USB debugger firmware)

Single-board drive

Low-voltage BLDC motor

15V/1A power supply and USB cable
Software CD

- NEC Electronics 78K0 compiler package

- NEC Electronics PM+ project manager

- NEC Electronics ID78K0-QB EZ debugger

- NEC Electronics FPL flash programming GUI
- BLDC motor control sample code

- User’s manual

- Electrical schematic
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