
AF-EV850-TFT Reference Design with V850ES™  
Microcontroller and Touch-Screen QVGA TFT-LCD

Designed to simplify the development of high-resolution graphics and touch 
interface applications, the AF-EV850-TFT reference design provides a single-
source, cost-effective solution to customers with combined NEC semicon-
ductor and LCD panel product portfolios. In addition, products and support 
from leading third-party vendors with graphics software and hardware 
expertise makes the solution easy to implement. 

Key Features

 www.am.necel.com

Applications

The AF-EV850-TFT reference 

design targets a wide range of 

embedded applications that  

require a GUI, network connectivity 

and system performance:

>	 Building and home automation 

equipment

>	 Home appliances

>	 Medical devices

>	 Industrial controls 

>	 Embedded global positioning 

systems

>	 Electronic point-of-sale systems

Development Tool

>	 AF-EV850-TFT board

	 –	 One-stop source for NEC components

	 	 •	 NEC Electronics all flash  
		  V850ES™ microcontroller

	 	 •	 NEC LCD Technologies 3.5” touch-screen  
		  thin-film transistor (TFT) panel with  
		  quarter video graphics array (QVGA)  
		  resolution

	 	 •	 NEC Electronics µPA679TB   
		  MOSFET that serves as a resistive  
		  touch-screen interface

	 	 •	 NEC Electronics 512 KB µPD444016L  
		  SRAM

	 –	 Complete touch-screen graphical user  
	 interface (GUI) solution

	 	 •	 Segger emWin graphics software

	 	 •	 Optional embOS real-time operating 
 		  system and emFile embedded  
		  file system

>	 AF-EV850 baseboard

	 –	 Supports V850ES all flash microcontrollers

	 	 •	 V850ES/HJ3™

	 	 •	 V850ES/JJ3™

	 	 •	 V850ES/HJ2™

	 	 •	 V850ES/JJ2™

	 	 •	 V850ES/KJ2™

	 	 •	 V850ES/FJ3™ (with CAN functionality)

	 	 •	 V850ES/SJ3™ (with CAN functionality)

	 –	 Serial interfaces

	 	 •	 UART

	 	 •	 USB

	 	 •	 CAN (optional)

	 –	 SDIO memory card support

	 –	 Networking ready

	 	 •	 ZigBee® interface for wireless control

	 	 •	 Ethernet interface (optional)

System Benefits

>	 Total reference design solution with easy-
to-use graphics library for touch-screen 
graphics applications

>	 Dedicated graphics controller that offloads 
the microcontroller and realizes high  
system performance

>	 Low system cost due to small memory 
footprint in Segger emWin graphics stack; 
fits in single-chip MCU

>	 Low-cost development tools

>	 Real-time control performance

AF-EV850-TFT board AF-EV850 baseboard

Add onto



 

Partnerships

>	 Segger software stack

	 –	 emWin graphics stack that can run with or without a real-time operating system

	 –	 embOS real-time operating system with small kernel

	 –	 emFile flash memory file system that supports an SDIO memory card

	 –	 One-time license fee for unlimited projects and products without royalty

	 –	 Free trial versions

	 –	 Support: info@segger-us.com (U.S. sales +1 978 874 0299)

>	 Epson S1D13513 LCD graphics controller  (http://vdc.epson.com/)

>	 SMSC LAN9215I Ethernet MAC and PHY  
(http://www.smsc.com/main/catalog/ethernet.html)

>	 Qimonda HYB39SC128 synchronous DRAM  
(http://qimonda.com/consumer-dram/index.html)

Development Tools

>	 Bundled evaluation version of CA850 compiler and assembler (128 KB code size limitation)

>	 V850™ MINICUBE™ JTAG-type debugger (sold separately)

Ordering Information 

Part number: AF-EV850-TFT-JJ3 (with 32 MHz V850ES/JJ3™ microcontroller)

Development Tool

AF-EV850-TFT Reference Design  
With V850ES Microcontroller and Touch-screen QVGA TFT-LCD

NEC Electronics America, Inc.
Corporate Headquarters

2880 Scott Boulevard
Santa Clara, CA 95050-2554

1-408-588-6000
www.am.necel.com

V850, V850ES, V850ES/HJ3, V850ES/JJ3, V850ES/HJ2, V850ES/
JJ2, V850ES/KJ2, V850ES/FJ3, V850ES/SJ3, and MINICUBE are 
trademarks or registered trademarks of NEC Electronics Corporation 
in the United States and other countries.

The information in this document is current as of October 2007. 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 semiconduc-
tor 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 custom-
ers 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 ap-
plication. 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, com-
munications 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). “Spe-
cific”: 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.
Note: (1) “NEC Electronics” as used in this statement means NEC 
Electronics Corporation and also includes its majority-owned subsidiar-
ies. (2) “NEC Electronics products” means any product developed or 
manufactured by or for NEC Electronics (as defined above).

© October 2007 NEC Electronics America, Inc. All rights reserved.
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