
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































i ‘ RELIMINA
"TteI@ PRELIMINARY

28F008SA
8-MBIT (1-MBIT x 8) FlashFileT™M MEMORY

Extended Temperature Specifications Included

m High-Density Symmetrically Blocked m Very High-Performance Read
Architecture — 85 ns Maximum Access Time

— Sixteen 64-Kbyte Blocks m SRAM-Compatible Write Interface

m Extended Cycling Capability m Hardware Data Protection Feature

— 100,000 Block Erase Cycles _ - .
— 1.6 Million Block Erase Erase/Write Lockout during Power

v Transitions
Cycles per Chip Industry Standard Packagi
. m Industry Standard Packaging
m Automated Byte Write and Block Erase — 40-Lead TSOP, 44-Lead PSOP
— Command User Interface
— Status Register m ETOX Il Nonvolatile Flash Technology

— 12V Byte Write/Block Erase
m System Performance Enhancements
— RY/BY# Status Output m independent Software Vendor Support
— Erase Suspend Capability — Microsoft* Flash File System (FFS)

m Deep-Powerdown Mode
—0.20 pA Igc Typical

Intel’s 28FO08SA 8-Mbit FlashFile™ Memory is the highest density nonvolatile read/write solution for solid
state storage. The 28F008SA’s extended cycling, symmetrically blocked architecture, fast access time, write
automation and low power consumption provide a more reliable, lower power, lighter weight and higher per-
formance alternative to traditional rotating disk technology. The 28FO08SA brings new capabilities to portable
computing. Application and operating system software stored in resident flash memory arrays provide instant-
on, rapid execute-in-place and protection from obsolescence through in-system software updates. Resident
software also extends system battery life and increases reliability by reducing disk drive accesses.

For high density data acquisition applications, the 28F008SA offers a more cost-effective and reliable alterna-
tive to SRAM and battery. Traditional high density embedded applications, such as telecommunications, can
take advantage of the 28F008SA’s nonvolatility, blocking and minimal system code requirements for flexible
firmware and modular software designs.

The 28F008SA is offered in 40-lead TSOP (standard and reverse) and 44-lead PSOP packages. Pin assign-
ments simplify board layout when integrating multiple devices in a flash memory array or subsystem. This
device uses an integrated Command User Interface and state machine for simplified block erasure and byte
write. The 28F008SA memory map consists of 16 separately erasable 64-Kbyte blocks.

Intel's 2BFO08SA employs advanced CMOS circuitry for systems requiring low power consumption and noise
immunity. Its 85 ns access time provides superior performance when compared with magnetic storage media.
A deep powerdown mode lowers power consumption to 1 uW typical thru Vg, crucial in portable computing,
handheld instrumentation and other low-power applications. The RP# power control input also provides
absolute data protection during system powerup/down.

Manufactured on Intel’s 0.8 micron ETOX process, the 28FO008SA provndes the highest levels of quality,
reliability and cost-effectiveness.

*Microsoft is a trademark of Microsoft Corporation.

The complete document for this product can be ordered by calling 1-800-548-4725. It is also available on
Intel’s “Data-on-Demand”’ CD-ROM product; contact your local Intel field sales office or Intel technical distrib-
utor.

November 1994 .
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Intel . | PRELIMINARY
‘ 28F016SA |
16 MBIT (1 MBIT x 16, 2 MBIT x 8)

FlashFile™ MEMORY

m User-Selectable 3.3V or 5V Voo m Revolutionary Architecture

m User-Configurable x8 or x16 Operation — Pipelined Command Execution
70 ns Maxi A Ti — Write During Erase

B /0 ns Maximum Access Time — Command Superset of Intel

m 28.6 MB/sec Burst Write Transfer Rate 28F008SA

® 1 Million Typical Erase Cycles per = 1 mA Typical Icc in Static Mode
Block m 1 pA Typical Deep Power-Down

m 56-Lead, 1.2mm x 14mm x 20mm TSOP A TYP P
Package m 32 Independently Lockable Blocks

m 56-Lead, 1.8mm x 16mm x 23. 7mm m State-of-the-Art 0.6 um ETOX™ |V
SSOP Package Flash Technology

Intel’'s 28F016SA 16-Mbit FlashFile™ memory is a revolutionary architecture which is the ideal choice for
designing embedded direct-execute code and mass storage data/file flash memory systems. With innovative
capabilities, low-power, extended temperature operation and high read/write performance, the 28F016SA
enables the design of truly mobile, high-performance communications and computing products.

The 28F016SA is the highest density, highest performance non-volatile read/write solution for solid-state
storage applications. Its symmetrically blocked architecture (100% compatible with the 28FO08SA 8-Mbit
FlashFile memory), extended cycling, extended temperature operation, flexible Vg, fast write and read per-
formance and selective block locking provide highly flexible memory components suitable for resident flash
arrays, high-density memory cards and PCMCIA-ATA flash drives. The 28F016SA dual read voltage enables
the design of memory cards which can interchangeably be read/written in 3.3V and 5.0V systems. Its x8/x16
architecture allows optimization of the memory-to-processor interface. lts high read performance and flexible
block locking enable both storage and execution of operating systems and application software. Manufactured
on Intel’'s 0.6 um ETOX™ |V process technology, the 28F016SA is the most cost effective, highest density
monolithic 3.3V FlashFile memory.

290489-1

ETOX™ and FlashFile™ are trademarks of Intel Corporation.

The complete document for this product can be ordered by calling 1-800-548-4725. It is also available on
Intel’s “Data-on-Demand” CD-ROM product; contact your local Intel field sales office or Intel technical distrib-
utor.

November 1994
5-6 Order Number: 290489-002
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Intel . PRELIMINARY
Intel486™ DX2 MICROPROCESSOR

SmartDie™ Product Specification

m SL-Technology for Energy Efficiency m |IEEE 1149.1 Boundary Scan
— Intel’s System Management Mode Compatibility
Power Down —40/50 MHz Core Speed Using
m Binary-Compatible with Large Software 20/25 MHz Bus Clock at 3.3V
Base — RISC Integer Core with Frequent
— MS-DOS*, 0S/2*, Windows* Instructions Executing in One Core
— UNIX* System V/Intel386™ Clock.
— iRMX® Software, iRMK Kernels — 64/80 Mbyte/sec Burst Bus
. . . @40/50 MHz
High Integration Enables On-Chi ! -
" —98 Kbytg Coge and Da:aOCaghep . — Dynamic Bus Sizing for 8-, 16- and

— Floating Point Unit 32-Bit Buses

— Paged, Virtual Memory Management — Complete 32-Bit Architecture
m Multiprocessor Support
. ff;{litlglgssee" Test : — Cache Consistency Protocols

— Hardware Debugging Support — Support for Second-Level Cache

m Intel SmartDie Product
— Full AC/DC Testing at Die Level
— 0°C-80°C (Junction) Temperature
Range
— 40 MHz and 50 MHz Core Speeds
@3.3V

NOTICE: This document contains preliminary information on new products in production. It is valid for the
devices indicated in the revision history. This specification is subject to change without notice. Verify with your
local Intel Sales Office that you have the latest SmartDie product specification before finalizing a design.

REFERENCE INFORMATION: The information in this document is provided as a supplement to the Standard
Package Data Sheet on a specific product. Please reference the Standard Package Data Sheet (Order No.
242202) for additional product information and specifications not found in this document.

*Other brands and names are the property of their respective owners.

December 1994
Order Number: 271293-002 6-1
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PRELIMINARY

Intel486 ™ SX MICROPROCESSOR

SmartDie™ Product Specification

SL Technology for Energy Efficiency

— Intel’s System Management Mode

— Stop Clock, Auto HALT and Auto Idle
Power Down

Binary-Compatible with Large Software

Base

— MS-DOS*, 0S/2*, Windows*
— UNIX* System V/386 .

— iRMX Software, iRMK Kernels

High Integration Enables On-Chip
— 8 Kbyte Code and Data Cache
— Paged, Virtual Memory Management

Easy to Use

— Built-In Self Test

— Hardware Debugging Support

— Intel Software Support

— Extensive Third Party Software
Support

High-Performance Design

— Intel486 One Clock Instruction Core

— 80/100 Mbyte/sec Burst Bus at
25/33 MHz

— CHMOS V Process Technology

— Dynamic Bus Sizing for 8-Bit, 16-Bit
and 32-Bit Buses

m Complete 32-Bit Architecture

— Address and Data Buses
— Registers .
—8-Bit, 16-Bit and 32-Bit Data Types

Multiprocessor Support

— Multiprocessor Instructions

— Cache Consistency Protocols

— Support for Second-Level Cache

IEEE 1149.1 Boundary Scan
Compatibility

Intel SmartDie Product

— Full AC/DC Testing at Die Level

—0°C to +80°C (Junction)
Temperature Range

— 25 MHz and 33 MHz Speeds @ 3.3V

NOTICE: This document contains preliminary information on new products in production. It is valid for the
devices indicated in the revision history. This specification is subject to change without notice. Verify with
your local Intel Sales Office that you have the latest SmartDie product specification before finalizing a
design.

REFERENCE INFORMATION: The information in this document is provided as a supplement to the Standard
Package Data Sheet on a specific product. Please reference the Standard Package Data Sheet/Book (Order
No. 242202) for additional product information and specificatjons not found in this document.

: December 1994
6-2 Order Number: 271292-002



Intel486™ Microprocessors and Related Products

In 1994, Intel enhanced the Intel486™ microprocessor family with the
Inte]DX4™ Processor, the world’s fastest 486, and the Write-Back
Enhanced IntelDX2™ Processor. These new processors enable

development of higher performance, lower-cost, entry-level desktop

and mobile system products. Supporting PClsets are also available,

allowing the system designer to support the Peripheral Component

Interconnect (PCI) bus. PCI allows a glueless interface for high

performance peripherals to be placed onto a fast local bus. By pro-

viding multiple performance options, Intel makes desktop and mobile

computing power affordable for more and more users.

This databook contains extensive information on Intel486 micro-

processor families, OverDrive™ processors, supporting PClsets,

floppy and hard disk controllers, mobile peripheral products and flash

memory components for the desktop and mobile family of Intel486

microprocessors. The datasheets and application notes contained in

this databook include comprehensive charts, diagrams and instruction

and hardware information for leading-edge 32-bit system development.
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