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About This Manual

Preface

Read This First

This manual describes the TI486SXL(C) microprocessor product family. Each
chapter except for chapters 3 and 4 covers all versions of the T1486SXLC and
the T1486SXL microprocessors. Chapter 3 explicitly covers the TI486SXLC
series and chapter 4 explicitly covers the TI486SXL series.

How to Use This Manual

This document contains the following chapters:

Chapter 1 Product Overview

Chapter 1 introduces the features of the TI486SXLC and TI486SXL micropro-
cessor series and defines the differences between them. A functional block
diagram, logic symbol, and I/O signal identifications are provided for each of
the two series of microprocessors. Additional material describes selected
system architectures such as the execution pipeline, the on-chip cache
memory, and the power-management techniques.

Chapter 2 Programming Interface

Chapter 2 describes the internal operations of the TI486SXL(C) family of mi-
croprocessors mainly from an application programmer’s point of view. In-
cluded in this chapter are descriptions of processor initialization, the register
sets, memory addressing, various types of interrupts, system-management
mode, and the shutdown and halt process. Overviews of real, virtual-8086,
and protected operating modes are also included.

Chapter 3 TI486SXLC Microprocessor Bus Interface

Chapter 3 provides a summary of the TI486SXLC series processor signals
and descriptions of all inputs/outputs, functional timing and bus operations (in-
cluding pipelined and nonpipelined addressing), various interfaces, and power
management.
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Chapter 4 TI486SXL Microprocessor Bus Interface

Chapter 4 provides a summary of the TI486SXL series processor signals and
descriptions of all inputs/outputs, functional timing and bus operations (includ-
ing pipelined and nonpipelined addressing), various interfaces, and power
management.

Chapter 5 Electrical Specifications

Chapter 5 provides electrical specifications for the TI486SXL(C) family, includ-
ing specifications for the 3.3-volt versions. The specifications include electrical
connection requirements for all package pins, maximum ratings, recom-
mended operating conditions, dc electrical characteristics, and ac characteris-
tics.

Chapter 6 Mechanical Specifications

Chapter 6 provides mechanical specifications for the TI486SXL(C) family that
include pin assignments, package physical dimensions, and package thermal
characteristics.

Chapter 7 Instruction Set

Chapter 7 summarizes the instruction set for the TI486SXL(C) family and pro-
vides detailed information of the instruction encoding. The instruction setis the
same for all TI486SXL(C) microprocessors. Instructions are listed in an
instruction set summary table that provides information on the flags affected
and the instruction clock counts for each instruction.

Appendix A Programming System Management Mode (SMM)

Appendix A provides detailed information including examples pertinent to pro-
gramming the TI486SXL(C) system management mode (SMM). Included are
implementing system-management interrupt (SMI), testing/debugging SMM
code, utilizing power management, loading SMM programs, detecting the type
of CPU, detecting the presence of SMM-capable devices, creating macros,
and altering SMM code limits.

Appendix B BIOS Modifications Guide

Appendix B discusses types of BIOS changes to be considered by the PC de-
signer. The topics are power-on and hard reset, protected-mode to real-mode
switching, and soft reset. Examples of assembler code for turning the cache
on and off are provided.

Appendix C Design Considerations and Cache Flush

Appendix C provides design considerations, address bit A20 masking, and
general cache invalidation procedures.
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Appendix D  OEM Maodifications for 168-Pin CPGA

Appendix D describes the potential modifications an OEM needs to implement
on an existing 486SX/DX/DX4 motherboard to take advantage of the
TI486SXL 168 pin ceramic pin grid array (CPGA). A system implementation
is described for a 3.3-V system that supports a 5-V industry standard architec-
ture (ISA) and a 3.3-V VL (VESA, Video Electronics Specifications Association
local bus), and another implementation is described for a mixed 3.3-V/5-V sys-
tem that supports a 5-V ISA and a 5-V VL bus.

Appendix E  Thermal Management in Microprocessor-Based Systems

Appendix E provides the reader with basic thermal concepts and the relation-
ship between thermal measurements and the system. In addition, problems
associated with comparing thermal specifications from different manufactur-
ers are discussed. Finally, corrective activity within JEDEC is detailed.

Appendix F Ordering Information

Appendix F provides detailed ordering information showing the meaning of the
components of the part number and a description of each microprocessor of-
fered.

Appendix G Glossary

Appendix G contains explanations for the terms, abbreviations, and acronyms
used in this manual.

Notational Conventions

This document uses the following conventions.

[ Program code listings and program code examples are shown in a spe-
cial typeface similar to a typewriter’s.

Here is a sample assembler code program listing:

CLI
MOV EAX, CRO ; set bit 30, turn off cache
OR EAX, 40000000h ; for external cache coherency

[ Intheinstruction syntax descriptions, the instruction is in a bold typeface
and a description of the instruction is in italic typeface. Here is an example
of an instruction syntax and description:

RSM Resume from SMM Mode

Read This First Y,



Information About Cautions and Warnings / Trademarks

Information About Cautions and Warnings

Trademarks

Vi

This book may contain cautions and warnings.

This is an example of a caution statement.

A caution statement describes a situation that could potentially
damage your software or equipment.

This is an example of a warning statement.

A warning statement describes a situation that could potentially
cause harm to you .

The information in a caution or a warning is provided for your protection.
Please read each caution and warning carefully.

AMD is a trademark of Advanced Micro Devices, Inc.

EPIC is a trademark of Texas Instruments Incorporated.
HP is a trademark of Hewlett-Packard Co.

Intel is a trademark of Intel Corporation.
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Chapter 1

Product Overview

This chapter introduces the features of the TI486SXLC series and T1486SXL
series of microprocessors and defines the differences between them. A
functional block diagram, logic symbol, and I/O signal identifications are
provided for the TI486SXLC and TI486SXL series of microprocessors.
Additional material describes selected system architectures such as the
execution pipeline, the on-chip cache memory, and the power-management

techniques.

Topic Page
1.1 Features ... ... 1-2
1.2 INtrodUCHION .. oo 1-4
1.3  TI486SXLC SerieS OVEIVIEW ...ttt 1-5
1.4 TI486SXL SerieS OVEIVIEW . ..ottt e 1-9
1.5 Differences Between the TI486SXLC Series and

TIABBSXL SEHES .\ vttt 1-15
1.6 Differences Between the TI486SXL(C) Family and

TI486SLC/DLC Family .. ... .. e 1-16
1.7 Execution Pipeline . ... .. i 1-17
1.8 On-ChipCache ........... it 1-17
1.9 Clock-Doubled Mode ........ ... it 1-18
1.10 Power Management ...ttt 1-18

This document contains information on products in more than one phase
of development. The status of each device is indicated on the page(s)
specifying its electrical characteristics.

1-1



Features

1.1 Features

1-2

The TI486SXLC and TI486SXL series microprocessors are attractive for new
486-compatible system designs as they are instruction-set and footprint com-
patible with existing platforms. Additionally, they implement high-performance
levels, including clock-doubled CPUs with on-chip 8K-byte cache, advanced
power-management techniques, and industry-standard pinouts that simplify
implementation of energy-efficient desktop and/or battery-powered notebook
systems. Their expanded features are:

(1 486 architecture and performance

486-compatible instruction set and register set

On-chip 8K-byte, 32-bit instruction/data cache configured as two-way
set associative

Clock-doubled 3.3-V with 5-V tolerant 1/0Os and 5-V versions
Highly optimized, variable-length pipeline
On-chip 16-bit hardware multiplier

(1 High-performance, footprint-compatible upgrade path for existing
T1486SLC and TI486DLC platforms

Clock speeds up to 50 MHz

Industry standard footprints:

T1486SXLC series uses 100-pin QFP (486SLC footprint)

T1486SXL series uses 132-pin PGA (486DLC footprint), 144-pin plas-
tic or ceramic QFP (486DLC footprint), and a 168-pin CPGA (486SX
footprint)

[0 Advanced power-management features for battery-powered notebook
and energy-efficient desktop PC systems

System-management mode (SMM)

High-priority system-management interrupt (SMI) with separate
memory-address space

Suspend mode (initiated by either hardware or software)
Dynamic clock scaling

Fully static device permits clock-stop state

Approximately 60-percent power savings in 3.3-V versions

3.3-V versions with 5-V tolerant inputs and outputs (available in the
TI486SXL series) can be used in 3.3-V-only or mixed 3.3-V/5-V
systems



Features

Features (Continued)

(1 Texas Instruments EPICO submicron CMOS technology

(] 32-bit internal and 16-bit external buses in the TI486SXLC series. This
product offering is shown in Table 1-1.

Table 1-1. TI486SXLC Product Offering

TI486SXLC Series Supply Voltage __SPeed (MHz)

Device Part Number (V) Core Bus Package
TX486SXLC-V25-PJF 3.3 25 25 100-pin QFP
TX486SXLC-040-PJF 5 40 40, 201
TX486SXLC2-050-PJF 5 50 25

T These microprocessors can be operated as nonclock-doubled 40 MHz or clock-doubled 20/40
MHz.

[ 32-bitinternal and 32-bitexternal buses inthe TI486SXL series. This prod-
uct offering is shown in Table 1-2

Table 1-2. TI486SXL Product Offering

TI486SXL Series Supply Voltage __SPeed (MHz)

Device Part Number (V) Core Bus Package
TX486SXL-040S-GA 5 40 40,207 132-pin PGA
TX486SXL2-050S-GA 5 50 25
TX486SXL-040-PCE 5 40 40,207 144-pin TEP
TX486SXL-G40-HBN 3.3-V,5-Vtolerant 40 40,207 144-pin ce-
TX486SXL2-G50-HBN  3.3-V, 5-Vtolerant 50 25  ramic QFP
TX486SXL-040-HBN 5 40 40, 20t
TX486SXL2-050-HBN 5 50 25
TX486SXL-G40-GA 3.3-V,5-Vtolerant 40 40,207 168-pin PGA
TX486SXL2-G50-GA 3.3-V, 5-V tolerant 50 25
TX486SXL-VA0-GA 33 40 40, 20t
TX486SXL2-V50-GA 3.3 50 25
TX486SXL-040-GA 5 40 40, 20t
TX486SXL2-050-GA 5 50 25

T These microprocessors can be operated as nonclock-doubled 40 MHz or clock-doubled 20/40
MHz.

For an explanation of the part numbers see Appendix F.

Product Overview 1-3
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1.2

1-4

Introduction

The Texas Instruments T1486SXL(C) microprocessor family is comprised of
advanced x86-compatible processors that offer clock-doubled features for in-
cre