
  
  V850 Family

The 32-bit, single-chip V850E/IA3™ and V850E/IA4™ RISC microcontrollers (part numbers 
µPD703183 / 70F3184 and µPD703185 / 703186 / 70F3186) from NEC Electronics contain a 
six-phase inverter timer for pulse-width modulation and an added dead-time timer for high-
performance inverter systems. The V850E/IA3 controller has one inverter timer and the V850E/IA4 
has two. Both devices have a built-in high-speed CPU, multi-function timers, high- and low-speed 
A/D converters, high-speed serial interfaces, operational amplifi ers and comparators, software 
pull-up resistors and other peripherals. For low-cost compact debugging, the V850E/IA4 also has 
a built-in, on-chip debugging function to support an N-wire-type emulator.

• Outdoor air-conditioner units
• Large home appliances
• General-purpose inverters
• AC servos
• Robotics equipment
• Uninterruptible power supplies (UPS)
• Power-assisted bicycles

Product
Overview

Applications

Block Diagram

V850E/IA3/IA4
32-Bit Microcontrollers for
High-Performance Inverter Systems
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Printed in U.S.A. on recycled paper using soy ink. Document No. 50957-1

To fi nd out more about the products and services available from NEC Electronics America,
call 1-800-366-9782

or visit our web site at www.necelam.com

The information in this document is current as of January 2006. 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 specifi cations 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 oth-
ers. 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 assumes 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 suffi cient safety measures in their design, such as redundancy, fi re-containment and anti-failure features. NEC Electronics products are classifi ed into the following three quality grades: “Standard”, “Special” and “Specifi c”. 
The “Specifi c” quality grade applies only to NEC Electronics products developed based on a customer-designated “quality assurance program” for a specifi c 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, offi ce 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.), traffi c control systems, anti-disaster systems, anti-crime systems, safety equipment and medical equipment (not specifi cally 
designed for life support). “Specifi c”: 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 specifi ed 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 subsidiaries.
(2) “ NEC Electronics products” means any product developed or manufactured by or for NEC Electronics (as defi ned above).

Features

• High-performance V850E1 CPU core

– 86 MIPS up to 64 MHz

– On-chip interrupt controller with fast interrupt

   response time of 62.5 ns (at 64 MHz)

• Built-in multifunction inverter timer

– 16-bit timer counter for PWM carrier

– Four compare registers for PWM duty

– Interrupt culling function

– Instant or anytime PWM carrier and duty

   rewrite of all or selected compare registers

– 16-bit timer / counter that can trigger A/D conversion

• Two built-in, high-speed A/D conversion circuits

– Operational amplifi ers: six on the V850E/IA4 and fi ve

   on the V850E/IA3

 – x2.5 or x5 gain

 – 10V/µs slew rate for drive current measurement

– Built-in comparators for current overload detection:

   six on the V850E/IA4 and fi ve on the V850E/IA3

– 10-bit resolution with 2 µs conversion time at 64 MHz

– Internal pull-up resistors selectable in 1-bit units

• Built-in delta-sigma low-speed A/D converter

– Selectable by 8 or 10 bits in fi rst order for thermostat

   processing

– Four continuous conversion modes with average

   processing available through one input port

• Safety functions

– Hi-Z switching of the inverter timer output terminals with

   built-in comparators, external interrupts, software, watch-

   dog timer, clock monitor, and other peripherals

– Detection of main clock malfunction by internal CR oscillator 

• Other built-in functions

– ROM correction

– DMA control of internal RAM and internal I/O

– PLL with built-in multiplication by eight

– UART with maximum transfer speed of 1.25 Mbps

– CSI with maximum transfer speed of 8 Mbps

Family Part Number Flash Memory Mask ROM RAM Package

V850E/IA3
 µPD703183 — 128 KB 6 KB 

80-pin QFP
 µPD70F3184 256 KB — 12 KB
V850E/IA3
 µPD70F3184 256 KB — 12 KB
V850E/IA3

 µPD703185 — 128 KB 6 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP
 µPD70F3186 256 KB — 12 KB 

 µPD703183 — 128 KB 6 KB 
 µPD70F3184 256 KB — 12 KB
 µPD703185 — 128 KB 6 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP
 µPD70F3186 256 KB — 12 KB 

 µPD703183 — 128 KB 6 KB 
 µPD70F3184 256 KB — 12 KB
 µPD703185 — 128 KB 6 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP
 µPD70F3186 256 KB — 12 KB 

 µPD703183 — 128 KB 6 KB 
 µPD70F3184 256 KB — 12 KB
 µPD703185 — 128 KB 6 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP
 µPD70F3186 256 KB — 12 KB 

 µPD703183 — 128 KB 6 KB 
 µPD70F3184 256 KB — 12 KB
 µPD703185 — 128 KB 6 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP
 µPD70F3186 256 KB — 12 KB 
V850E/IA4 µPD703186 — 256 KB 12 KB 100-pin QFP

Compact Software Development Tools

• IE-V850E1-CD-NW N-wire-type emulator for on-chip

   debugging of the µPD70F3186

 – Compact and reasonably priced

 – PCMCIA interface

 – Basic functions

 – Write to internal fl ash ROM (µPD70F3186)

 – Run/break commands

 – Read/write or dump memory / internal registers

• Full-function in-circuit emulator  

V850E/IA3/IA4
32-Bit Microcontrollers for
High-Performance Inverter Systems


