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Description

 

The 64-bit V

 

R

 

4111™(

 

m

 

PD30111) microprocessor is a member of NEC’s V

 

R

 

 Series™ devices created 

 

for Windows

 

® 

 

CE-based embedded consumer applications. Designed around the popular MIPS

 

®

 

 
RISC architecture, the V

 

R

 

4111 offers excellent power consumption and performance in a high-inte-
gration, low-cost system on a chip.

 

This microprocessor is the first NEC device to use the V

 

R

 

4110™

 

  

 

CPU core, an ultra-low power con-
sumption device based on advanced 0.25-micron technology. The V

 

R

 

4110 CPU has a 16K instruction 
cache, 8K data cache, multiply-and-accumulate (MAC) unit, memory management unit, and an opti-
mized 100-MHz five-stage pipeline that deliver high performance in a compact, low-cost chip. Inte-
grated peripherals include a power management unit, direct memory access unit, interrupt control 
unit, timers, real-time clock, serial interface, IrDA

 

® 

 

interface, keyboard interface, touch-panel inter-
face, LED interface, host signal processing unit (software modem), and A/D and D/A converters.

The V

 

R

 

4111 complies with MIPS I/II/III and MIPS16 instruction set architectures (ISAs).The MIPS16 
ISA compliance enables the V

 

R

 

4111 to incorporate 16-bit instructions with conventional 32-bit in-
structions in a compact code size that reduces the memory requirement and thus system cost.

The V

 

R

 

4111 is an easy choice for V

 

R

 

4102™ customers in terms of upgrade because the V

 

R

 

4111 and 
V

 

R

 

4102 are fully pin compatible in the 224-pin FPBGA package. The V

 

R

 

4111 microprocessor’s high 
speed, compact size, and low power consumption make it ideal for use in a battery-driven, portable 
handheld system.

 

Block Diagram
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Features

 

❐

 

V

 

R

 

4110 CPU core

— MIPS I, II, III ISA-compliant (without FPU, LL, LLD, SC, and SCD instructions)
— MIPS16 ISA-compliant for compact code density
— Five-stage pipeline running at 100 MHz (130 Dhrystone MIPS)
— Single-cycle MAC instruction for DSP operations

 

❐

 

Memory management unit

— 32-bit physical addressing range of 4 GB with 40-bit virtual address space
— 32 double-entry TLBs supporting a 1K to 256K page size
— Up to 64 MB DRAM and 64 MB flash/mask ROM

 

❐

 

Cache memory unit

— 16K direct-mapped instruction cache
— 8K data cache
— Write-back cache for reducing store operations

 

❐

 

Bus control unit

— 32-bit and 16-bit addressing mode
— Dynamic bus sizing (subset of ISA bus)

 

❐

 

Power management unit

— 180 mW at full-speed power (typical)
— 30 mW in standby mode
— 10 mW in suspend mode
— 240 mW in hibernate mode

 

❐

 

Clock generator unit

— Built-in phase-locked loop for frequency multiplication
— External bus frequency of 16/33 MHz
— 32-kHz and 18-MHz resonators

 

❐

 

Real-time clock with four built-in timers

 

❐

 

Interrupt control unit with internal and external interrupts

 

❐

 

DMA address unit and DMA control unit with four different DMA channels

 

❐

 

General-purpose I/O unit with 49 general-purpose I/O pins

 

❐

 

Keyboard (96-key), touch-panel, and LED interface

 

❐

 

Serial interface unit (16550 compliant)

— Up to 115 kbps
— Separate serial debugging port

 

❐

 

Fast infrared unit operating at 0.5 to 4 Mbps (IrDA 1.1 standard communication)

 

❐

 

Audio interface unit and 10-bit D/A converter with audio output and microphone input sampling

 

❐

 

Host signal processing unit (software modem)

 

❐

 

AC/DC specifications

— 100-MHz maximum frequency
— 2.5-V and 3.3-V operation
— 180 mW typical power consumption

 

❐

 

224-pin FPBGA package
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4102 and V

 

R

 

4111 Comparison

Ordering Information

 

V

 

R

 

 Series, V

 

R

 

4100, V

 

R

 

4110, V

 

R

 

4111 and V

 

R

 

4102 are trademarks of NEC Corporation.
IrDA is a registered trademark of Infrared Data Association.
Windows and Windows CE are either registered trademarks or trademarks of Microsoft Corporation in the United States
and/or other countries.
MIPS is a registered trademark of MIPS Group, a division of Silicon Graphics, Inc

 

V

 

R

 

4102 V

 

R

 

4111

 

CPU V

 

R

 

4100 V

 

R

 

4110

Pipeline clock 66 MHz 100 MHz

Performance 80 Dhrystone MIPS 130 Dhrystone MIPS

Cache size Instruction: 4K
Data: 1K

Instruction: 16K
Data: 8K

Instruction set MIPS I, II, III MIPS I, II, III
MIPS16

Operating voltage 3.3 volts 2.5 volts (core), 3.3 volts

Integrated peripherals Same Same

Memory interface 32 M DRAM
32 M ROM

64 M DRAM
64 M ROM

Power consumption 250 mW 180 mW

Package 216-pin LQFP
224-pin FPBGA

224-pin FPBGA

Process technology 0.35 micron 0.25 micron

 

Part Number Package Operating Frequency

 

m

 

PD30111S1-100-3C 224-pin FPBGA 100 MHz

 

m

 

PD30111S1-80-3C 224-pin FPBGA 80 MHz
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For literature, call toll-free 7 a.m. to 6 p.m. Pacific time:

 

1-800-366-9782
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No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC
Electronics Inc. (NECEL). The information in this document is subject to change without notice. ALL DEVICES SOLD BY
NECEL ARE COVERED BY THE PROVISIONS APPEARING IN NECEL TERMS AND CONDITIONS OF SALES ONLY.
INCLUDING THE LIMITATION OF LIABILITY, WARRANTY, AND PATENT PROVISIONS. NECEL makes no warranty,
express, statutory, implied or by description, regarding information set forth herein or regarding the freedom of the described
devices from patent infringement.  NECEL assumes no responsibility for any errors that may appear in this document. NECEL
makes no commitments to update or to keep current information contained in this document. The devices listed in this
document are not suitable for use in applications such as, but not limited to, aircraft control systems, aerospace equipment,
submarine cables, nuclear reactor control systems and life support systems. “Standard” quality grade devices are
recommended for computers, office equipment, communication equipment, test and measurement equipment, machine tools,
industrial robots, audio and visual equipment, and other consumer products. For automotive and transportation equipment,
traffic control systems, anti-disaster and anti-crime systems, it is recommended that the customer contact the responsible
NECEL salesperson to determine the reliabilty requirements for any such application and any cost adder. NECEL does not
recommend or approve use of any of its products in life support devices or systems or in any application where failure could
result in injury or death. If customers wish to use NECEL devices in applications not intended by NECEL, customer must
contact the responsible NECEL sales people to determine NECEL’s willingness to support a given application.

 

2880 Scott Boulevard
P.O. Box 58062
Santa Clara, CA 95052-8062
TEL 408-588-6000

 

Handheld PC Application Example
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