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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Vopo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the
reset signal isreceived. Reset operation must be executed immediately after power-on for devices
having reset function.

Vr3000, VR4000, VrR4100, VrR4102, VR4111, VR4120, VR4121, VR4300, VrR4305, VR4310, VrR4400, VR5000, and
VR10000 are trademarks of NEC Corporation.

MIPS is a trademark of MIPS Technologies, Inc.

HSP MODEM is a trademark of PC-TEL, Inc.

iAPX is a trademark of Intel Corporation.

DEC VAX is a trademark of Digital Equipment Corporation.

UNIX is a registered trademark in the United States and other countries, licensed exclusively through
X/Open Company Ltd.
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Exporting this product or equipment that include this product may require a governmental license from
the U.S.A. for some countries because this product utilizes technologies limited by the export control
regulations of the U.S.A.

e The information contained in this document is being issued in advance of the production cycle for the
device. The parameters for the device may change before final production or NEC Corporation, at its own
discretion, may withdraw the device prior to its production.

e Not all devices/types available in every country. Please check with local NEC representative for availability
and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

o NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

e 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 the customer's equipment shall be done under the full responsibility
of the customer. NEC Corporation assumes no responsibility for any losses incurred by the customer or third
parties arising from the use of these circuits, software, and information.

e While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

e NEC devices are classified into the following three quality grades:

"Standard", "Special", and "Specific". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program" for a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device
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 or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.
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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:

- Device availability
+ Ordering information

« Product release schedule

« Availability of related technical literature

+ 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 other legal 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 (Germany) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 02

Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Italiana s.r.l.
Milano, Italy

Tel: 02-66 75 41

Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office

Madrid, Spain

Tel: 91-504-2787

Fax: 91-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388
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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.
United Square, Singapore 1130
Tel: 65-253-8311

Fax: 65-250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.

Electron Devices Division
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Major Revisions in This Edition (1/2)

Page Description

p.38 Modification of description in 1.1 Features

p.38 Modification of description in 1.2 Ordering Information

p.41 Addition of registers in Table 1-1 BCU Registers

p.69 Addition of Caution in Figure 2-1 Vr4121 Signal Classification

pp.70, 72 Addition of description in Table 2-1 System Bus Interface Signals

p.78 Modification of description in Table 2-14 Initial Setting Signals

pp.81, 82 Addition of description in Table 2-16 Pin Status upon Specific States

p.99 Modification of description in Table 3-11 Multiply/Divide Instructions (Extended ISA)

p.141 Addition of description in 5.2 Branch Delay

p.143 Deletion of figure in 5.4 (1) Add instruction (ADD rd, rs, rt)

p.145 Deletion of figure in 5.4 (3) Branch on Equal instruction (BEQ rs, rt, offset)

p.150 Modification of description in Table 5-2 Correspondence of Pipeline Stage to Interlock and Exception
Conditions

p.156 Addition of description in 5.6 Program Compatibility

p.176 Modification in Table 6-10 Example of ROM Addresses when Using 128-Mbit Expansion ROM (32-bit
Data Bus)

p.177 Addition of description in 6.3.2 System bus address space

p.178 Modification of description in Table 6-12 Internal I/O Space 2

p.179 Addition of description in 6.3.4 LCD Space

p.180 Modification of description in 6.3.5 (2) (b) During 32-bit bus mode (DBUS32 = 1)

p.184 Addition of description in 6.5.1 Index register (0)

p.185 Addition of description in 6.5.3 EntryLo0(2) and Entry Lo1(3) registers

p.186 Addition of description in 6.5.4 PageMask register (5)

p.188 Addition of description in 6.5.6 EntryHi register (10)

p.189 Addition of description in 6.5.8 Config register (16)

p.191 Addition of description in 6.5.9 Load linked address (LLAddr) register (17)

p.191 Addition of description in 6.5.10 Cache tag resisters (TagLo (28) and TagHi (29))

p.200 Addition of description in 7.3.4 Compare register (11)

p.206 Addition of description in 7.3.8 WatchLo (18) and WatchHi (19) registers

p.213 Modification of description in Table 7-5 Exception Priority Order

p.237 Addition to and modification of description in 8.1.1 RTC reset

p.239 Addition of description in 8.1.1 (1) When using EDO-type DRAM

p.240 Addition of description in 8.1.1 (2) When using SDRAM

pp.242, 243 Addition to and modification of 8.1.4 Software shutdown

p.243 Modification of Figure 8-6 Software Shutdown

p.244 Modification of description in 8.1.5 HALTimer shutdown

p.245 Modification of description in 8.2 Power-on Sequence

p.250 Modification of description in 8.4.1 (4) Hibernate mode

p.272 Modification of description in 10.2 Ordinary Interrupts, 10.3 Software Interrupts Generated in CPU Core,
10.4 Timer Interrupt, and 10.5.1 Detecting hardware interrupts

p.273 Modification of Figure 10-2 Hardware Interrupt Signals

p.275 Addition of registers in Table 11-1 BCU Registers
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Major Revisions in This Edition (2/2)

Page Description

pp.276 to 278 | Addition of description in 11.2.1 BCUCNTREG1 (0x0B00 0000)

pp.280, 282 Addition to and modification of description in 11.2.3 ROMSIZEREG (0x0B00 0004)

pp.283, 284 Addition to and modification of description in 11.2.4 RAMSIZEREG (0x0B00 0006)

pp.285, 286 Addition to and modification of description in 11.2.5 BCUSPEEDREG (0x0B00 000A)

p.288 Addition to and modification of description in 11.2.7 BCURFCNTREG(0x0B00 000E)

p.289 Modification of description in 11.2.8 REVIDREG (0x0B00 0010)

p.290 Modification of description in 11.2.9 BCURFCOUNTREG (0x0B00 0012)

p.294 Modification of description in 11.2.13 SROMMODEREG (0x0B00 001C)

pp.295, 296 Addition to and modification of description in 11.2.14 SDRAMCNTREG (0x0B00 001E)

p.297 Addition of description in 11.2.15 BCUTOUTCNTREG (0x0B00 0300)

p.298 Addition of description in 11.2.16 BCUTOUTCOUNTREG (0x0B00 0302)

p.299 Modification of description in Table 11-2 Address Bit Correspondence Between ADD Bus and External
Device

p.302 Addition of description in 11.3.1 Connection to DRAM

p.306 Modification of description in Table 11-7 Access Size Restrictions for Address Spaces

p.309 Addition of description in 11.4.5 (1) Access size

p.310 Addition of 11.4.5 (4) Access cycle reduction mode

p.314 Addition of description in 11.5 Bus Operation, Modification of description in 11.5.1 ROM access

pp.318 to 321 Modification of Figures 11-7 to 11-12

p.322 Modification of description in 11.5.2 (3) Bus operations in high-speed system bus

pp.323, 324 Modification of Figures 11-13 to 11-16

p.342 Modification of Figure 11-40 Bus Hold in Fullspeed Mode and Standby Mode (When Using EDO RAM)

p.344 Addition of Figure 11-42 Bus Hold in Fullspeed Mode and Standby Mode (When Using SDRAM)

p.345 Addition of Figure 11-43 Bus Hold in Suspend Mode (When Using SDRAM)

p.470 Addition to and modification of 20.2 (1) Disable state

p.471 Modification of description in 20.2 (5) WaitPenTouch state

p.488 Addition of 20.4 (4) Transition flow when entering WaitPenTouch state (WaitPenTouch state) and (5)
Transition flow when returning to Suspend mode (WaitPenTouch state)

p.488 Addition of description in 20.4 (6) Transition flow when entering Suspend mode (Disable state)

p.489 Addition of description in 20.4 (7) Transition flow when returning to Suspend mode (Disable state)

p.587 Addition of Figure 27-1 FIR Internal Block

p.611 Modification of description in 27.2.18 TXFL (0x0C00 006E)

p.612 Modification of description in 27.2.19 MRXF (0x0C00 0070)

p.613 Modification of description in 27.2.20 RXFL (0x0C00 0074)

The mark * shows major revised points.
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Readers

Purpose

Organization

How to read this manual

Conventions

INTRODUCTION

This manual is intended for users who wish to understand the functions of the
VRrR4121 and to develop application systems using this microprocessor.

This manual introduces the architecture and hardware functions of the VrR4121 to
users, following the organization described below.

This manual consists of the following contents:

* Introduction

 Pipeline operation

» Cache organization and memory management system
» Exception processing

« Initialization interface

* Interrupts

* Peripheral units

* Instruction set details

It is assumed that the reader of this manual has general knowledge in the fields of
electrical engineering, logic circuits, and microcontrollers.

The VR4000™ in this manual includes the Vr4400™.

To learn in detail about the function of a specific instruction,
— Read CHAPTER 3 MIPS™ Ill INSTRUCTION SET SUMMARY, CHAPTER 4
MIPS16 INSTRUCTION SET, CHAPTER 28 MIPS Ill INSTRUCTION SET
DETAILS, and CHAPTER 29 MIPS16 INSTRUCTION SET FORMAT.

To know about the overall functions of the VrR4121:
— Read this manual in the order of the contents.

To know about electrical specifications:
— Refer to Data Sheet which is separately available.

Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX# (trailing # after pin and signal names)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remark: Supplementary information

Numerical representation: Binary/Decimal ... XXXX
Hexadecimal ... OxXXXX
Prefix indicating the power of 2 (address space, memory capacity):
K (kilo)  2'°=1,024
M (mega) 2% =1,024
G (giga) 2%*=1,024°
T (tera) 2% =1,024*
P (peta) 2% =1,024°
E(exa)  2%=1,024°
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Related Documents

10

The related documents indicated in this publication may include preliminary versions.

However preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

uPD30121 (Vr4121) Data Sheet

To be prepared

Vr4121 User's Manual

This Manual

Vr4111 User's Manual

U13137E

Application Note

Document Name

Document No.

Vr Series™ Application Note programming guide

U10710E
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