inte|® AB-64

APPLICATION
BRIEF

4-, 8-, 16-M bit Byte-Wide
FlashFile™ Memory
Family Overview

November 1996

I Order Number: 292183-002



Information in this document is provided in connection with Intel products. No license, express or implied, by estoppel or
otherwise, to any intellectual property rights is granted by this document. Except as provided in Intel's Terms and Conditions of
Sale for such products, Intel assumes no liability whatsoever, and Intel disclaims any express or implied warranty, relating to
sale and/or use of Intel products including liability or warranties relating to fithess for a particular purpose, merchantability, or
infringement of any patent, copyright or other intellectual property right. Intel products are not intended for use in medical, life
saving, or life sustaining applications.

Intel may make changes to specifications and product descriptions at any time, without notice.
*Third-party brands and names are the property of their respective owners.
Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an ordering number and are referenced in this document, or other Intel literature, may be
obtained from:

Intel Corporation
P.O. Box 7641
Mt. Prospect, IL 60056-7641

or call 1-800-879-4683

COPYRIGHT © INTEL CORPORATION, 1996 CG-041493



inu ® AB-64

PAGE PAGE
1.0 INTRODUCTION ...coitiiiiiieiiiie e 5 APPENDIX A: Pinout Comparison............c......... 7
2.0 FlashFile™ ARCHITECTURE .........ccccceeeueeenne 5 APPENDIX B: Byte-Wide Smart 3, Smart 4
and SmartVoltage FlashFile™ Memory
3.0 PINOUT COMPATIBLE DENSITY Products .......ccveiieieiiee e 8
UPGRADES ......ooiiiiiiieiieieeee e 5
APPENDIX C: Byte-Wide FlashFile™ Memory
4.0 NEW FEATURES.........oooiiiiiiiis 5 Family Memory Map.........cccoceevviiiiiiieiiinenns 9
5.0 UPGRADING FROM 12V TO SmartVoltage APPENDIX D: Ordering Information.................. 10
TECHNOLOGY ...oviiiieiieieieee e 6
APPENDIX E: Additional Information................ 11
6.0 CONCLUSION ......ooviiiiiiiiiiciee e 6



AB-64
REVISION HISTORY
Number Description
-001 Original version
-002 Added byte-wide Smart 3 and Smart 5 FlashFile™ memory family information




intgl.

1.0 INTRODUCTION

This document includes a feature overview, pinouts
and memory maps for Intel's byte-wide Smart 3,
Smart 5, and SmartVoltage FlashFile™ memory
families. These products offer feature and function
compatibility to the existing byte-wide FlashFile
memory product, the 28F008SA, plus some
enhancements, including SmartVoltage technology.

2.0 FlashFile™ ARCHITECTURE

Intel's existing byte-wide FlashFile memory product,
the 28F008SA, comes in the 8-Mbit density and offers
the following features that optimize it for high-density
code and file storage.

* High-density
architecture

64-Kbyte  symmetrically-blocked

» Extended cycling capability (100,000 cycles)
» Erase suspend to read

» High-performance read (85 ns read access time at
5V Vce)

» Low voltage operations
* RP# for reset and write protection
* TSOP and PSOP packages

Intel has expanded the byte-wide FlashFile memory
family density and integrated enhanced features.

3.0 PINOUT COMPATIBLE DENSITY

UPGRADES

The byte-wide Smart 3, Smart 5, and SmartVoltage
FlashFile memory families provides density upgrades
with pinout compatibility for the 4-, 8-, and 16-Mbit
densities. All three densities are available in industry-
standard packages: the 40-lead TSOP, ideal for board-
constrained applications, and the rugged 44-lead PSOP.
The pinout comparisons in Appendix A illustrates
these compatible upgrade paths.
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4.0 NEW FEATURES

The byte-wide Smart 3, Smart 5, and SmartVoltage
FlashFile memory families offer the following new
features and benefits:

1. SmartVoltage technology

* Enables fast factory programming and low-
power designs.

[l 12V Vpp option renders the fastest
program and erase performance which will
increase your factory throughput.

[l Low voltage \&c options reduce power
consumption, enabling low-power designs.
The 2.7V \c option consumes
approximately one-fifth the power when
operating at 5V ¥c.

¢ Byte-wide Smart 3 FlashFile products are
specifically optimized for 3V systems. They
support read operations at 2.7V (read-only) and
3.3V Vcc and program and erase operations at
3.3V and 12V \p. With the 3.3V \fp option,
Vcc and \bp can be tied together for a simple,
low-power 3V design.

e Byte-wide Smart 5 FlashFile products are
specifically optimized for 5V systems. They
support read operations at 5\&yand program
and erase operations at 5V and 12y \With
the 5V \pp option, \cc and \bp can be tied
together for a simple 5V design.

* Byte-wide SmartVoltage FlashFile products
offer a variety of different ¥c and \bp voltages
to meet difference system requirements. They
support read operations at 2.7V (read-only),
3.3V, and 5V \c and program and erase
operations at 3.3V, 5V, and 12Vpy.
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16 Mbit

Figure 1. The Byte-Wide Smart 3, Smart 5, and SmartVoltage FlashFile™ Memory Family Features a
Package and Pinout-Compatible Upgrade Path

2. Enhanced Write Protection

* Flexible block locking provides additional
protection of critical code and data. This feature
allows for absolute protection with hardware
locking or flexibility of in-system changes with
software locking.

3. Enhanced Interrupt System

e Program Suspend to Read: enables rigorous
design time-dependent storage applications.

» FErase Suspend to Program: enables continuous
program throughput with block erasure taking
place in the background.

5.0 UPGRADING FROM 12V TO
SmartVoltage TECHNOLOGY

If you are designing with 12V Vpp products today, you
must adhere to the following design steps to ensure you
can upgrade to SmartV oltage technology:

1. Allow for Vpp connection to 3.3V or 5V Vpp,
depending upon your application,s needs.

2. Designs that switch Vpp off during read operations
for write protection should transition Vpp to GND
instead of Vcc.

WARNING

Some charge pump designs “turn-off” to
Vcc—Vi (diode). Check your design for
compatibility.

6.0 CONCLUSION

Designing with the package/pinout-compatible 4-, 8-, or
16-Mbit FlashFile memory provides OEMs a cost-
effective, worry-free footprint for a variety of byte-wide
applications. OEMs can easily increase or decrease flash
density with minimal impact in a volume production
environment. Intel is the first flash company to offer
products on 0.4 micron lithography. Small die sizes
allow these new FlashFile memory products to be used
in products that previously found flash memory cost-
prohibitive.  Finally, lower write voltage and
program/erase suspend capability offer the opportunity
to store data, as well as code in applications—further
reducing overall system cost.
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APPENDIX A
PINOUT COMPARISON

28F016S3/S5/SC

28F008S3/S5/SC

28F004S3/S5/SC
Ao || At || NC F— |NC NC Ao
Ag || A1s || As E % gg = |NC NC NC
Az || Az || A7 | (] 3 O 38 [ |WE# WE# WE#
At || Ate || At | ] 4 37 [ |OE# OE# OE#
Ais A1s Ais | (] 5 36 [ |RY/BY#||RYBY#||RY/BY#
A 214 fa C1e 35 [ ] 887 887 387
13 13 13 | ] 7 34 [ 6 6 6
A || Az || A2 | € 8 33 1 |DQs DQs DQs
Ce# || cE#|| cE#| ] 9 STANDARD PINOUT 32 [ |DQa DQ4 DQ4
Vee || Vee || Vee | 10 40-LEAD TSOP 31 [ |Vce Vee Vce
Vee || Vee || VRr | 11 10 mm x 20 mm 30 ] |onD GND GND
RP# || RP# || RP# | ] 12 TOP VIEW 29 [] |GND GND GND
Anr || A || A | 13 28 [ |DQs DQ; DQs
Ao || Ao [| Ao | []14 27 [ |DQ, DQ, DQ,
Ao || Ao ff Ao Eig 26 L] |bQu |{DQ:  ||DQy
] 8 8 ] |D D D
IR R E=E iz R R
A Ag Ag ]18 23 1| A Ar Ap
A || As || As | 20 2 1| A Az Az

20 21

As As Ay | 1| Az A3 A3

The 40-Lead TSOP Offers the Smallest Form Factor 4- to 16-Mbit Upgrade Path
for Space-Constrained Applications

28F016S3/S5/SC

28F008S3/S5/SC

28F004S3/S5/SC

| |

Vep Vep Vep | 1 44 I | Vec Vee vee
RP# RP# rRP# | OO 2 43 [T1J | CE# CE# CE#
A1y Ar Ay | L 3 42 [TT1 | Az Az A2
10 Ao o | L 4 41 % 13 A3 13
Ay 0 5 40 Arg A1 A1
ﬁB Ag Ag | 6 39 [T | Ats Ais A5

i A7 A7 OO 7 38 [I11 | A6 Atg Ag
ﬁg g x % g 44-LEAD PSOP gg % A7 217 Az

Aig 18 18
A | A || A | PRI s | NE | A | | A
NC NC NC | OI11 34 [T1J | NC NC Ao
NC NC NC | OO 12 33 [T | NC NC NC
A3 A3 As | OO13 32 [T | NC NC NC
A2 Ay Ay [IT] 14 31 10| NC NC NC
AL A Ay ([OI1s 30 [TT] | wE# WE# WE#
Ay Ay Ao | [II]1s 29 [TT] | o OFE# )
DQy DQg DQp | LI]17 28 [T] | RY/BY#| | RY/BY#| | RY/BY#
DQ; DQ; DQ; |[II]18 27 (I DQ;

Q DQ, DQ, | [II]19 26 % DQe DQs DQs
DQ3 DQ3 DQz | I 20 25 DQs DQs DQs
GND GND | | onD |21 24 M0 | DQ, DO, DO,
GND GND | | GND | [T 22 23 [TT | Ve Vee 'cC

The 44-Lead PSOP Offers a Convenient Upgrade Path for OEMs with
50-mil (PLCC) Assembly Infrastructure from JEDEC ROM Standards
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APPENDIX B
BYTE-WIDE Smart 3, Smart 5, AND
SmartVoltage FlashFile™ MEMORY

Byte-Wide Smart 3, Smart 5 and SmartVoltage FlashFile™ Memory Products
Speed (ns)
Product Package Density 2.7V 3.3V 5V V pp Notes
28F004S3 PSOP (44), 4 Mbit | 150/170 | 120/150 3.3V/12V | Optimized for
TSOP (40) 3V designs
28F004S5 PSOP (44), 4 Mbit 85/120 5v/12v Optimized for
TSOP (40) 5V designs
28F004SC PSOP (44), 4 Mbit | 150/170 | 120/150 | 85/120 3.3V/5V/ | Optimized for
TSOP (40) 12v ultimate voltage
flexibility
28F008S3 PSOP (44), 8 Mbit | 150/170 | 120/150 3.3V/12V | Optimized for
TSOP (40) 3V designs
28F008S5 PSOP (44), 8 Mbit 85/120 5Vv/12v Optimized for
TSOP (40) 5V designs
28F008SC PSOP (44), 8 Mbit [ 150/170 | 120/150 | 85/120 3.3V/5V/ | Optimized for
TSOP (40) 12v ultimate voltage
flexibility
28F016S3 PSOP (44), 16 Mbit | 150/170 | 120/150 3.3V/12V | Optimized for
TSOP (40) 3V designs
28F016S5 PSOP (44), 16 Mbit 95/120 5Vv/12v Optimized for
TSOP (40) 5V designs
28F016SC PSOP (44), 16 Mbit | 150/170 | 120/150 | 95/120 3.3V/5V/ | Optimized for
TSOP (40) 12v ultimate voltage
flexibility
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APPENDIX C

FAMILY MEMORY MAP
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1FFFFF

1F0000
1EFFFF

1E0000
1DFFFF

1D0000
1CFFFF

1C0000
1BFFFF

180000
1AFFFF

1A0000
19FFFF

190000
18FFFF

180000
17FFFF

170000
16FFFF

160000
15FFFF

150000
14FFFF

140000
13FFFF

130000
12FFFF

120000
11FFFF

110000
10FFFF

100000
OFFFFF

0F0000
OEFFFF

0E0000
ODFFFF

0D0000
OCFFFF

0C0000
OBFFFF

0B0000
OAFFFF

0A0000
09FFFF

090000
O08FFFF

080000
O7FFFF

070000
O0B6FFFF

060000
OSFFFF

050000
O04FFFF

040000
O03FFFF

030000
02FFFF

020000
OLFFFF

010000
O00FFFF

000000

64-Kbyte Block 31
64-Kbyte Block 30
64-Kbyte Block 29
64-Kbyte Block 28
64-Kbyte Block 27
64-Kbyte Block 26
64-Kbyte Block 25
64-Kbyte Block 24
64-Kbyte Block 23
64-Kbyte Block 22
64-Kbyte Block 21
64-Kbyte Block 20
64-Kbyte Block 19
64-Kbyte Block 18
64-Kbyte Block 17
64-Kbyte Block 16
64-Kbyte Block 15 1
64-Kbyte Block 14
64-Kbyte Block 13
64-Kbyte Block 12
64-Kbyte Block 11
64-Kbyte Block 10
64-Kbyte Block 9
64-Kbyte Block 8 8-Mbit
64-Kbyte Block 7 P
64-Kbyte Block 6
64-Kbyte Block 5
64-Kbyte Block 4
64-Kbyte Block 3 4-Mbit
64-Kbyte Block 2
64-Kbyte Block 1
64-Kbyte Block 0

16-Mbit

Memory Map for 4, 8, 16-Mbit Byte-Wide Components
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Product line designator for all Intel Flash products
—L—
— [ R [S——
Operating Temperature / Package Access Speed (ns)
E = Com. Temp. 40-Lead TSOP 85ns (5V, 30 pF), 90 ns (5V)
TE = Ext. Temp. 40-Lead TSOP
PA = Com. Temp. 44-Lead PSOP Voltage Options (V¢o/Vep)
TB = Ext. Temp. 44-Lead PSOP 5 =Smart 5 Flash
(5V / 5V and 12V)
Device Density .
004 = 4-Mbit __[ Product Family
008 = 8-Mbit S = FlashFile™ Memory
016 = 16-Mbit
Valid Operational Combinations
Order Code by Density 5V Vce
2.7V Vcc, | 3.3V Vce, | 10% Vee, | 5% Vec,
4-Mbit 8-Mbit 16-Mbit 50pF load | 50pF load |100pF load| 30pF load
Commercial Temperature
E28F004S3-120 |E28F008S3-120 |E28F016S3-120 -150 -120
E28F004S3-150 |E28F008S3-150 |E28F016S3-150 -170 -150
E28F004S5-85 E28F008S5-85 E28F016S5-95 -90/-100(1) | -85/-95(1)
E28F004S5-120 |E28F008S5-120 |E28F016S5-120 -120
E28F004SC-85 E28F008SC-85 E28F016SC-95 -150 -120 -90/-100(1) | -85/-95(1)
E28F004SC-120 |E28F008SC-120 (E28F016SC-120 -170 -150 -120
PA28F004S3-120 |PA28F008S3-120 |PA28F016S3-120 -150 -120
PA28F004S3-150 |PA28F008S3-150 (PA28F016S3-150 -170 -150
PA28F004S5-85 |[PA28F008S5-85 |PA28F016S5-95 -90/-100(1) | -85/-95(1)
PA28F004S5-120 |PA28F008S5-120 (PA28F016S5-120 -120
PA28F004SC-85 |PA28F008SC-85 |PA28F016SC-95 -150 -120 -90/-100(1) | -85/-95(1)
PA28F004SC-120 |PA28F008SC-120 |PA28F016SC-120 -170 -150 -120

NOTE:

1. Valid access time for 16-Mbit byte-wide FlashFile memory.
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APPENDIX E
ADDITIONAL INFORMATIONAL

Order Number Item
290598 Byte-Wide Smart 3 FlashFile™ Memory Family 4, 8, and 16 Mbit Datasheet
290597 Byte-Wide Smart 5 FlashFile™ Memory Family 4, 8, and 16 Mbit Datasheet
290600 Byte-Wide SmartVoltage FlashFile™ Memory Family 4, 8, and 16 Mbit Datasheet
292180 AP-625 28F008SC Compatibility with 28F008SA
NOTE:

1. Please call the Intel Literature Center at (800) 548-4725 to request Intel documentation. International customers should
contact their local Intel or distribution sales office.

2. Visit Intel's World Wide Web home page at http://www.Intel.com for technical documentation and tools.
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