
AS-60 

APPLICATION 
BRIEF 

2/4/8-Mhit SmartVoltage 
Boot Block Flash Memory 
Family Overview 

COLLIN K. ONG 
TECHNICAL MARKETING 
ENGINEER 

September 1995 

Order Number: 292154-002 



Information in this document is provided solely to enable use of Intel products. Intel assumes no liability whatsoever, including 
infringement of any patent or copyright, for sale and use of Intel products except as provided in Intel's Terms and Conditions of 
Sale for such products. 

Intel Corporation makes no warranty for the use of its products and assumes no responsibility for any errors which may appear 
in this document nor does it make a commitment to update the information contained herein. 

Intel retains the right to make changes to these specifications at any time, without notice. 

Contact your local Intel sales office or your distributor to obtain the latest specifications before placing your product order. 

MDS is an ordering code only and is not used as a product name or trademark of Intel Corporation. 

Intel Corporation and Intel's FASTPATH are not affiliated with Kinetics, a division of Excelan, Inc. or its FASTPATH trademark 
or products. 

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

Additional copies of this document or other Intel literature may be obtained from: 

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

or call 1-800-879-4683 

CINTELCORPORATION 1995 CG·041493 



1.0 INTRODUCTION 

This document includes a feature overview, pinouts, and 
memory maps for Intel's SmartVoltage boot block 
family, including 2/4/8-Mbit densities. These products 
offer feature and function compatibility, including the 
SmartVoltage technology (SVT) outlined below. Follow 
the design steps in Section 5.0 to upgrade 12V Vpp 
designs to SVT. 

2.0 BOOT BLOCK ARCHITECTURE 

Intel's boot block architecture products offer the familiar 
features that optimize it for updateable firmware storage. 
These features include: 

• Hardware-lockable boot block for secure kernel code 
storage 

• Parameter blocks for parameter storage 

• Main blocks for modular code updates, facilitating 
updateable firmware 

• x8 or x 16 user-selectable I/O operation 

• RP# for reset and write protection 

• PSOP and TSOP packages 

Intel has integrated its SmartVoltage technology into the 
boot block family in order to increase the voltage 
flexibility of these components. 

3.0 PINOUT COMPATIBLE DENSITY 
UPGRADES 

In addition, Intel is providing density upgrades with 
pinout compatibility for the 2-Mbit, 4-Mbit, and 8-Mbit 
densities. The pinouts in Figures 2, 3, and 4 illustrate 
these compatible upgrade paths. 
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Figure 1. The SmartVoltage Technology Boot 
Block Line Features a Pinout-Compatible 

Upgrade Path 
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4.0 NEW SmartVoltage 
TECHNOLOGY FEATURES 

SmartVoltage offers the following new features: 

1. Voltage Flexibility 

• Vee = 2.7-3.6V, 3.3V ±0.3V or 5V ±10% with 
enhanced circuits to optimize low-voltage 
performance when low power consumption is 
critical. 

• Program/Erase operation with Vpp = 5V for con
venient in-system writes without a DC-DC converter 
or V pp = 12V when write/erase performance is a 
concern, such as during production. 

2. Write Protection 

• WP# pin replaces a DU pin and is used in con
junction with the Vpp and RP# pins, as detailed in 
the table below, to control write protection of the 
boot block. (WP# pin not available on 8-Mbit 
44-lead PSOP. In this package, treat as if the WP# 
pin is internally tied low, effectively eliminating the 
last row of the table below.) 

Vpp RP# WP# Write Protection 

V1L X X All Blocks Locked 

2: VpPLK V1L X All Blocks Locked (Reset) 

2: VpPLK VHH X All Blocks Unlocked 

2: VPPLK V1H V1L Boot Block Locked 

2: VpPLK V1H V1H All Blocks Unlocked 

5.0 UPGRADING FROM 12V TO SVT 

If you have designs using 12V Vpp boot block products, 
you must adhere to the following design steps to ensure 
you can upgrade to SVT: 

I. If using 5V program/erase, allow for connecting V pp 
to 5V and disconnecting V pp from 12V. 

2. If adding a switch on V pp for write protection, switch 
to GND instead of Vee. 

3. Connect WP# (DU on existing products) to Vee, 
GND, or a control signal. This pin should not be left 
floating. The DU pin on BXlBL products can be 
driven to a logic-level in order to provide upgrade 
compatibility. 
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6.0 PACKAGE PINOUTS 

28F008B 28FOO4B 28F004B 28F008B 

A1e A1e A1e 1 0 
A1S A1S A1S 2 
A14 A14 A14 3 
A13 A13 A13 4 
A12 A12 A12 5 
An A11 A11 6 
Ag Ag Ag 7 28FOO2B 

40 A1? A1? A17 
39 GND GND GND 
38 NC NC 

~ 37 NC NC 
36 A 10 A10 
35 DO? DO? D07 
34 DOe DOe DOe 

As As As s Boot Block 33 DOs DOs DOs 
WE# WE# WE# 9 40·Lead TSOP 
RP# RP# RP# 10 

10mmx20mm Vpp Vpp Vpp 11 

32 D04 D04 D04 
31 Vee Vee Vee 
30 Vee Vee Vee 

WP# 

~ 
WP# 12 

A1S A1 NC 13 TOP VIEW 
A? ? A? 14 
Ae Ae Ae 15 
As As As 16 
A4 A4 A4 17 

29 Ne NC NC 
28 D03 D03 D03 
27 D02 D02 D02 
26 D01 D01 D01 
25 DOo DOo DOo 
24 OE# OE# OE# 

A3 A3 A3 18 23 GND GND GND 
A2 A2 A2 19 22 CE# CE# CE# 
A1 A1 A1 20 21 Ao Ao Ao 
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NOTE: The 28F008B pinout shown is for the 8-Mbit boot block, and not the 28F008SA FlashFile™ memory. 

Figure 2. The 40-Lead TSOP Offers the Smallest Form Factor for Space-Constrained Applications 

NOTE: 

2 

28F800 28F400 28F400 28F800 

Vpp Vpp Vpp 10 44 RP# RP# RP# 

~ WP# WP# 2 43 WE# WE# WE# 
17 ~ A17 3 42 A. A. A. 

A7 7 A7 4 41 Ag A. A. 
A6 A6 A6 5 40 A,o A,o A,o 
As As As 6 PA28F200 39 A" A" A" 
A. A. A. 7 Boot Block 38 A'2 A'2 A'2 
A3 A3 A3 a 44-Lead PSOP 37 A'3 A'3 A'3 
A2 A2 A2 9 0.525" x 1.110" 36 A,. A,. A,. 
A, A, A, 10 35 A,s A,s A,s 
Ao Ao Ao 11 TOP VIEW 34 A'6 A,. A,. 
CE# CE# CE# 12 33 BYTE# BYTE# BYTE# 
GND GND GND 13 32 GND GND GND 
OE# OE# OE# 14 31 DO,s/A., DO,s/A., DO,s/A_, 
00 0 DOo DO o 15 30 D0 7 D0 7 D0 7 
DO. DO. DO. 16 DO,. DO,. DO,. 
DO, DO, DO, 17 28 DO, DO. DO. 
DO. DO. DO. 1a DO'3 DO,. DO'3 
D0 2 D0 2 D0 2 19 DO, DOs DO, 

00'0 DO,o 00'0 20 DO'2 DO'2 DO'2 
D0 3 00 3 DO. 21 DO. DO. DO. 
DO" DO" DO" 22 Vee Vee Vee 

For the 8-Mbit device, pin 2 has been changed to A18 (WP# on 2/4-Mbit). Designers planning to upgrade to 
the 8-Mbit density from the 214-Mbit density in this package should design pin 2 to control WP# functionality 
at the 2/4-Mbit level and allow for pin 2 to control A'8 after upgrading to the 8-Mbit density. 

Figure 3. The 44-Lead PSOP Offers a Convenient Upgrade from JEDEC ROM Standards 
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2BFBOO 2BF400 2BF400 28FBOO 

A1S A1S A1S 1 0 48 A 16 A16 A 1S 
A14 A14 A14 2 47 BYTE# BYTE# BYTE# 
A13 A13 A13 3 46 GND GND GND 
A12 A12 A12 4 45 D015 /A_ 1 D01S/A_1 D01S /A_ 1 
A11 A11 A11 5 44 D07 007 D07 
AlO AlO AlO 6 43 D014 0014 0014 
Ag Ag Ag 7 42 DOS DOS D06 
As As As 8 41 0013 0013 0013 
NC NC NC 9 40 DOS DOS DOS 
NC NC NC 10 2BF200 39 0012 0012 0012 

WE# WE# WE# 11 Boot Block 38 D04 004 D04 
RP# RP# RP# 12 4B-Lead TSOP 37 VCC VCC VCC 
Vpp Vpp Vpp 13 12 mm x 20 mm 36 DOn DOn DOll 

WP# WP# WP# 14 35 D03 D03 D03 
NC NC 15 TOP VIEW 

34 DOlO DOlO DOlO 

~ NC NC 16 33 D02 D02 D02 
17 ~ NC 17 32 DOg DOg DOg 

A7 A7 18 31 DOl DOl DOl 
As As As 19 30 DOa DOa DOa 
As As As 20 29 DOD DOD DOD 
A4 A4 A4 21 28 OE# OE# OE# 
A3 A3 A3 22 27 GND GND GND 
A2 A2 A2 23 26 CE# CE# CE# 
A1 A A 24 25 AD AD AD 
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Figure 4. The 48-Lead TSOP Offers the Smallest Form Factor for x16 Operation 

28F400 28F400 

NC NC 1 0 56 NC NC 
NC NC 2 55 A 16 A 16 
A 1S A 1S 3 54 BYTE# 8YTE# 
A14 A14 4 53 GND GND 
A 13 A 13 5 52 D0 1S/A_ 1 D01S/A_1 
A12 A12 6 51 D07 007 
All All 7 50 D014 0014 
AlO AlO 8 49 D06 006 
Ag Ag 9 48 D013 0013 
As Aa 10 47 DOs DOs 
NC NC 11 2BF200 46 D012 0012 
NC NC 12 Boot Block 45 D04 D04 

WE# WE# 13 56-Lead TSOP 44 Vee Vce 
RP# RP# 14 14 mm x 20 mm 43 Vee Vee 
NC NC 15 42 DOn 0011 
NC NC 16 TOP VIEW 41 D03 D03 
Vpp Vpp 17 40 0010 0010 

WP# WP# 18 39 002 D02 

~ 
NC 19 38 DOg DOg 
NC 20 37 001 D01 

A7 A7 21 36 DOa DOa 
6 A6 22 35 DOa DOa 

As As 23 34 OE# OE# 
A4 A4 24 33 GND GND 
A3 A3 25 32 CE# CE# 
A2 A2 26 31 Aa Aa 
Al Al 27 30 NC NC 
NC NC 28 29 NC NC 
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Figure 5. The 56-Lead TSOP Offers Compatibility between 2 and 4 Mbits 
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7.0 MEMORY MAPS 

NOTE: 

NOTE: 

4 

28FOO2-T 

3FFFFH 
16-Kbyt. BOOT BLOCK 

~~$$~~ 1--8--K-byt-.-P-A-R-A-M-E-TE-R-BL-O-C-K-l 

~:~~~~ f--8-""K"byt'-.-P=-Ac::R-A""M=E=TE=R=-B=-L-O""C""K,...., 

::~~~~ 1--"'----------1 
96-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 
ODaoaH L-_________ -' 

7fFfFH 

7COOOH 
78FFFH 
7AOOOH 
79FFFH 
78000H 
77FFFH 

60aDaH 
5FFfFH 

40000H 
3FFFFH 

20000H 
1FFFFH 

ODaDaH 

28FOO4-T 

16-Kbyt. BOOT BLOCK 

8-Kbyt. PARAMETER BLOCK 

8-Kbyte PARAMETER BLOCK 

96-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

FFFFFH 

FeOOOH 
FBFFFH 
fAOOOH 
F9FFFH 
FaoooH 
F7FFFH 

EOOOOH 
DFFFFH 

coaDaH 
BFFFFH 

AOOOOH 
9FFFFH 

BooaoH 
7FFFFH 

60aDaH 
5FFFFH 

40000H 
3FFFFH 

20000H 
1fFFFH 

ODaDaH 

28FSOD-T 

16-Kbyt. BOOT BLOCK 

8-Kbyt. PARAMETER BLOCK 

8-Kbyt. PARAMETER BLOCK 

96-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

128-Kbyt. MAIN BLOCK 

These memory maps apply to the 28F002/004/008-T components, or the 28F200/400/800-T components 
in byte-wide (x8) mode_ 

Figure 6_ Byte-Wide x8-Mode Memory Maps (Top Boot) 

3FFFFH r-----------, 
128-Kbyt. MAIN BLOCK 

l~~~~ f-----------I 
96-Kbyt. MAIN BLOCK 

g:~~~~ 1--8--Kb-yt-.-P-A-R-A-M-ET-E-R-S-L-O-C-K-l 

g:~~~~ 1--8--Kb-yt-.-P-A-R-A-M-E-TE-R-BL-OC-K-l 

g:~~~~ f--,"6'--Kb-yt-.-B-OO-T-BL-O-C-K----I 
OOOOOH L-_________ -' 

28FOO2-B 

7FFFFH 

60000H 
SFFFFH 

40000H 
3FFFFH 

20000H 
lFFFFH 

OSOOOH 
07FFFH 
06000H 
05FFFH 
04000H 
03FFFH 

OOOOOH 

12B-Kbyte MAIN BLOCK 

12B-Kbyle MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

96-Kbyte MAIN BLOCK 

B-Kbyte PARAMETER BLOCK 

B-Kbyte PARAMETER BLOCK 

16-Kbyte BOOT BLOCK 

28FOO4·B 

FFFFFH 

EOOOOH 
DFFFFH 

COOOOH 
BFFFFH 

AOOOOH 
9FFFFH 

aOOOOH 
7FFFFH 

60000H 
SFFFFH 

40000H 
3FFFFH 

20000H 
lFFFFH 

OSOOOH 
07FFFH 
06000H 
05FFFH 
04000H 
03FFFH 

OOOOOH 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12S-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

96-Kbyte MAIN BLOCK 

a-Kbyte PARAMETER BLOCK 

a-Kbyte PARAMETER BLOCK 

16-Kbyte BOOT BLOCK 

28F800-B 

These memory maps apply to the 28FOO2l004/008-B components, or the 28F200/400/800-B components 
in byte-wide (x8) mode_ 

Figure 7. Byte-Wide x8-Mode Memory Maps (Bottom Boot) 
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28F20<H 

lFFFFH 3FFFF H 
16-Kbyte BOOT BLOCK 

lEOQOH 3EODO H 
1DFFFH 8-Kbyte PARAMETER BLOCK 3DFFF 
10000H 30000 

H 
H 

lCFFFH 8-Kbyte PARAMETER BLOCK 3CFFF 
lCOOOH 3COOO 

H 
H 

lBFFFH 3BFFF H 
96-Kbyte MAIN BLOCK 

10000H 30000 H 
OFFFFH 2FFFF H 

128-Kbyte MAIN BLOCK 

ooaoaH 20000 H 
lFFFF H 

10000 H 
OFFFF H 

ODaDOH 

(Word addresses shown) 

28F400-T 

16-Kbyte BOOT BLOCK 

8-Kbyte PARAMETER BLOCK 

8-Kbyte PARAMETER BLOCK 

96-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

7FFFFH 

7EOOOH 
7DFFFH 
70000H 
7CFFFH 
7COOOH 
7BFFFH 

70000H 
6FFFFH 

60000H 
5FFFFH 

SOOOOH 
4FFFFH 

40000H 
3FFFFH 

30000H 
2FFFFH 

20000H 
lFFFFH 

10000H 
OFFFFH 

ODaoaH 

28F800-T 

16-Kbyte BOOT BLOCK 

8-Kbyte PARAMETER BLOCK 

8-Kbyte PARAMETER BLOCK 

96-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

NOTE: These memory maps apply to the denoted 2BF200/400/BOO-T components in word-wide (x16) mode_ 

lFFFFH 

100QOH 
OFFFFH 

04000H 
03FFFH 
03000H 
02FFFH 
02000H 
01FFFH 

ODaOOH 

Figure 8. Word-Wide x16-Mode Memory Maps (Top Boot) 

3FFFFH 

30000H 
2FFFFH 

20000H 
lFFFFH 

12B-Kbyte MAIN BLOCK 

10000H 
OFFFFH 

96-Kbyte MAIN BLOCK 
04000H 

a-Kbyte PARAMETER BLOCK 03FFFH 
03000H 

8-Kbyte PARAMETER BLOCK 02FFFH 
02000H 

16-Kbyte BOOT BLOCK 
01FFFH 

ODaDOH 

28F200-B 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

128-Kbyte MAIN BLOCK 

96-Kbyte MAIN BLOCK 

8-Kbyte PARAMETER BLOCK 

8-Kbyte PARAMETER BLOCK 

16-Kbyte BOOT BLOCK 

28F400-B 

7FFFFH 

70000H 
6FFFFH 

60aaOH 
5FFFFH 

50000H 
4FFFFH 

40000H 
3FFFFH 

30000H 
2FFFFH 

20000H 
1FFFFH 

10000H 
OFFFFH 

04000H 
03FFFH 
03000H 
02FFFH 
02000H 
01FFFH 

OOOOOH 

128-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

12B-Kbyte MAIN BLOCK 

96-Kbyte MAIN BLOCK 

8-Kbyte PARAMETER BLOCK 

8-Kbyte PARAM ETER BLOCK 

16-Kbyte BOOT BLOCK 

28F800-B 

(Word addresses shown) 

NOTE: These memory maps apply to the denoted 2BF200/400/BOO-B components in word-wide (x16) mode. 

Figure 9. Word-Wide x16-Mode Memory Maps (Bottom Boot) 

I 

AB-GO 

215408 

2154-09 

5 



AB-GO i ntel ® 

8.0 PRODUCT OFFERINGS 

12V Program/Erase Boot Block Products 

Product Density x Org. Pkg. Speed (ns) Speed (ns) Extended 
(Vcc = 5V) (Vee = 3.3V) Temperature 

28F001BX 1 Mb,128Kx8 P,N,E 70,90,120,150 " 28F200BX 2 Mb, 256Kx8/128Kx16 PA,E 60,80,120 " 28F002BX 2 Mb, 256Kx8 E 60,80,120 " 28F200BL 2 Mb, 256Kx8/128Kx16 PA,E (1) 150 ,,(2) 

28F002BL 2 Mb, 256Kx8 E (1) 150 ,,(2) 

28F400BX 4 Mb, 512Kx8/256Kx16 PA,E 60,80,120 " 28F004BX 4 Mb, 512Kx8 E 60,80,120 " 28F400BL 4 Mb, 512Kx8/256Kx16 PA,E (1) 150 ,,(2) 

28F004BL 4 Mb, 512Kx8 E (1) 150 ,,(2) 

NOTES: 
1. The BL products also operate at 5V V cc for programmer compatibility. 

2. -20oe - +70oe operating range for Read; -oDe - +70oe for program and erase. 

SmartVoltage Boot Block Products 

Product Density x Org. Pkg Speed (ns) Speed (ns) Speed (ns) Extended 
(Vee = 5V) (Vee = 3.3V) (Vee = 2.7V) Temp. 

28F200BV 2 Mb, 256Kx8/128Kx16 44,56 60,80,120 110, 150, 180 " 28F200CV 2 Mb, 256Kx8/128Kx16 48 60,80,120 110, 150, 180 " 28F002BV 2 Mb, 256Kx8 40 60,80,120 110,150,180 " 28F400BV 4 Mb, 512Kx8/256Kx16 44,56 60,80,120 110,150,180 " 28F400CV 4 Mb, 512Kx8/256Kx16 48 60,80,120 110,150,180 " 28F004BV 4 Mb, 512Kx8 40 60,80,120 110, 150, 180 " 28F800BV 8 Mb, 1024Kx8/512Kx16 44 70,120 120,150 " 28F800CV 8 Mb, 1024Kx8/512Kx16 48 70,120 120,150 " 28F008BV 8 Mb, 1024Kx8 40 70,120 120,150 " 28F800CE 8 Mb, 1024Kx8/512Kx16 48 90 120 " 28F008BE 8 Mb, 1024Kx8/512Kx16 40 90 120 " NOTE: 
1. BV products also operate at Vee = 5V for high-performance. 

2. BEICE products operate over the Vee ranges 2.7-3.6V and 5V ±10%. 
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9.0 ORDERING INFORMATION 

Operating Temperature 
T = Extended Temp 
Blank = Commercial Temp 

Package 
E = TSOP 
PA = 44-Lead PSOP 
TB = Ext. Temp 44-Lead PSOP 

Product line designator 
for all Intel Flash products 

Density I Organization 
OOX = x8-only (X = 1, 2, 4, 8) 
XOO = x8/x16 Selectable (X = 2, 4, 8) 

Figure 10. Decoding the Product Names 

10.0 ADDITIONAL INFORMATION 

10.1 Revision History 

Number Description 

-001 Original Version 

-002 Text updated. 
DU and WP# pin usage clarified. 
Note and "B" suffixes added to Figure 2. 

AB-GO 

Access Speed 
ns, BE: Vee = 2.7V 

BV: Vee = 5V 

T = Top Boot 
B = Bottom Boot 

Voltage Options (Vpp/ Vee) 
V = (5 or 12 / 3.3 or 5) 
E = (5 or 12/2.7 or 5) 
X=(12/5) 
L = (12 / 3.3 or 5) 

Architecture 
B = Boot Block 
C = Compact 48-Lead TSOP 

Boot Block 

2154-10 

SmartVoltage Boot Block Products table: Speeds added to 28F800 and 28F008, 2.7V 
products added. 
Figure 10 updated. 
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Hudson 44236 Murray 84107 
Tel: (800) 628·8686 Tel: (800) 628-8686 
FAX: (216) 528·1026 FAX: (801) 268·1457 

;~~~e~;r~r~enter Drive 
WASHINGTON 

Suite 220 tlntel Corp. 
Dayton 45414 2800 156th Avenue SE 
Tel: (800) 628-8686 Suite 105 
TWX: 810·450-2528 Bellevue 98007 
FAX: (513) 890-8658 Tel: (800) 628·8686 

FAX: (206) 746·4495 
OKLAHOMA 

WISCONSIN 
Intel Corp. 
6801 North Broadway Intel Corp. 
Suite 115 400 North Executive Drive 
Oklahoma City 73162 Suite 401 
Tel: (800) 628·8686 Brookfield 53005 
FAX: (405) 840·9819 Tel: (800) 628-8686 

FAX: (414) 789·2746 
OREGON 

tlntel Corp. CANADA 
15254 NW Greenbrier 
Pkwy. BRITISH COLUMBIA 
Building B 
Beaverton 97006 Intel of Canada, Ltd. 

iVi~~g~b~~~~8~~~ 999 Canada Place 
Suite 404 

FAX: (503) 645·8181 Suite 11 
Vancouver V6C 3E2 

PENNSYLVANIA Tel: (800) 628-8686 

*tlntel Corp. 
FAX: (604) 844-2813 

925 Harvest Drive ONTARIO 
Suite 200 
Blue Bell 19422 tlntel of Canada, ltd. 
Tel: (800) 628·8686 2650 Queensview Drive 
FAX: (215) 641-0785 Suite 250 

ottawa K2B 8H6 
SOUTH CAROLINA Tel: (800) 628-8686 

~7~~ ~~~~ne Road 

FAX: (613) 820·5936 

tlntal of Canada, Ltd. 
Suite 4 190 Anwell Drive 
Columbia 29223 Suite 500 
Tel: (800) 628-8686 Rexdale M9W 6H8 
FAX: (803) 788-7999 Tel: (800) 628·8686 

Intal Corp. 
FAX: (416) 675·2438 

100 ExecutiVe Center Drive QUEBEC 
Suite 109, B183 
Greenville 29615 tlntel of Canada, Ltd. 
Tel: (800) 628·8686 1 Rue Holiday, Tour West 
FAX: (803) 297-3401 Suite 320 

Pt. Claire H9R 5N3 
Tel: (800) 628·8686 
FAX: 514·694·0064 

I 



EUROPEAN SALES OFFICES 
FINLAND GERMANY ITALY RUSSIA SWEDEN 

Intel Finland OY Intel GmbH Intel Corp. Italia Intel Technologies, Intel Sweden A.B. 
Ruosilantie 2 Dornacher Strasse 1 Southp.A. Inc. Dalvagen 24 
00390 Helsinki 85622 Milanofiori Palazzo E Krementshugskaya 6/7 171 36 Solna 
Tel: (358) 0 544 644 Feldkirchen/Muenchen 20094 Assago 121357 Moscow Tel: (46) 87055600 
FAX: (358) 0 544 030 Tel: (49) 089/90992-0 Milano Tel: 007-095-4439785 FAX: (46) 8 278085 

FAX: (49) 089/9043948 Tel: (39) (2) 575441 FAX: 007-095-4459420 
FRANCE FAX: (39) (2) 3498464 TLX: 612092 smail su UNITED KINGDOM 

ISRAEL 

~~~~;A.Ai. NETH ERLANDS SPAIN Intel Corp. (U.K.) ltd. 
Intel Semiconductor Pipers Way 

1, Rue Edison-BP 303 Ltd. Intel Semiconductor Intel Iberia SouthA. Swindon, Wiltshire SN3 
78054 Street Quentin- Atidim Industrial Park- B.V. Zubaran,28 lRJ 
en-Yvelines Cedex Neve Sharet Postbus 84130 28010 Madrid Tel: (44) (0793) 696000 
Tel: (33) (1) 30 5770 00 P.O. Box 43202 3009 CC Rotterdam Tel: (34) (1) 308 2552 FAX: (44) (0793) 
FAX: (33) (1) 30 64 60 Tel-Aviv 61430 Tel: (31) 104071111 FAX: (34) (1) 4107570 641440 
32 Tel: (972) 03 498080 FAX: (31) 104554688 

FAX: (972) 03 491870 

INTERNATIONAL SALES OFFICES 
AUSTRALIA *Intel Semiconductor *Intel Japan K.K. Intel Japan K.K. MEXICO 

Ltd. ~_~~~;X~~~d9. Shinmaru Building 
Intel Australia Pty. 32/F Two Pacific Place 1-5-1 Marunouchi Intel Tecnologia de 
Ltd. 88 Oueensway Central Kumagaya-shi, Saitama Chiyoda-ku, Tokyo 100 Mexico 
Unit 13 Central 360 Tel: 81 33201 3621 SouthA. de C.V. 
Allambie Grove Hong Kong Tel: 81 4852 46871 FAX: 81 33201 6850 Av. Mexico No. 2798-
Business Park Tel: 852 5844 4555 FAX 81 485247518 9B, SouthH. 
25 Frenchs Forest Road FAX: 852 8681989 *Intel Japan K.K. 44680 Guadalajara, Jal. 
East 'Intel Japan K.K. Green Bldg. Tel. 523-640-1259 
Frenchs Forest, NSW, INDIA Mitsui-Seimei Musashi- 1-16-20 Nishiki FAX: 523-642-7661 
2086 Intel Asia Electronics, kosugi Bldg. Naka-ku, Nagoya City 
Sydney Inc. 915 Shinmaruko, 460 SINGAPORE 
Tel: 61 29753300 4/2, Samrah Plaza Nakahara-ku Tel: 81 522041261 
FAX: 61 2 975 3575 Street Mark's Road Kawasaki-shi, FAX: 81 522041285 Intel Singapore 

Bangalore 560 001 Kanagawa 211 Technology, ltd. 
BRAZIL Tel: 81447337011 KOREA 101 Thomson Road 08-

Tel: 91 802215065 
FAX: 81 447337010 03 

Intel Semicondutores FAX: 91 802215067 Intel Korea, Ltd. United Square 
do Brasil L ToA JAPAN 

"ntel Japan K.K. 16th Floor, Life Building Singapore 1130 
Rua Florida 1703, cj.22 Nihon Seimei Atsugi 61 Yeoeuido-Dong Tel: 65 250 7811 
04565-001 Sao Paulo, *Intel Japan K.K. Bldg. Young Deung Po-Ku TlX: 39921 INTEL 
SP Daiichi Mitsugi Bldg. 1-2-1 Asahi-machi Seoul 150-010 FAX: 65 250 9256 
Tel: 55-11 2875899 1-8889 Fuchu-cho Atsugi-shi, Kanagawa Tel: 822 784 8186, 
TlX: 3911153146 ISDB Fuchu-shi, Tokyo 183 243 8286,8386 TAIWAN 
FAX: 5511287 5119 Tel: 81 42 36 07871 Tel: 81 462293731 TlX: K29312 INTEL KO 

FAX: 81 482300315 FAX: 81 462293781 FAX: 822 784 8096 Intel Technology (Far 
CHINAlHONG KONG Easl) Ltd. 

*'ntel Japan K.K. *Intel Japan K. K. 8th Floor, No. 205 
Intel PRC Corp. Flower-Hill Shin-machi Ryokuchl-eki Bldg. Bank Tower Building 
15/F, Office 1, Citic Bldg. 2-4-1 T erauchi Tung Hua North Road 
Bldg. 1-23-9 Shinmachi Toyonaka-shi. Osaka Taipei 
Jian Guo Men Wai Setagaya-ku, Tokyo 154 560 Tel: 886 2 716 9660 
Street Tel: 81 34262231 Tel: 81 68631091 TlX: 13159 INTEL 
Beijing FAX: 81 34277620 FAX: 81 68631084 TWN 
Tel: 861 5004850 FAX: 886 2 717 2455 
TlX: 22947 INTEL eN 
FAX: 861 500 2953 

,. Field Application Location 



UNITED STATES, Intel Corporation 
2200 Mission College Blvd., P.O. Box 58119, Santa Clara, CA 95052-8119 

Tel: (408) 765-8080 

JAPAN, Intel Japan K.K. 
5-6 Tokodai, Tsukuba-shi, Ibaraki-ken 300-26 

Tel: 0298-47-8511 

FRANCE, Intel Corporation SAR.L. 
1, Rue Edison, BP 303,78054 Saint-Quentin-en-Yvelines Cedex 

Tel: (33) (1) 30 57 70 00 

UNITED KINGDOM, Intel Corporation (U.K.) Ltd. 
Pipers Way, Swindon, Wiltshire, England SN3 1 RJ 

Tel: (44) (0793) 696000 

GERMANY, Intel GmbH 
Dornacher Strasse 1 

8016 Feldkirchen bei Muenchen 
Tel: (49) 089/90992-0 

HONG KONG, Intel Semiconductor Ltd. 
32/F Two Pacific Place, 88 Queensway, Central 

Tel: (852) 844-4555 

CANADA, Intel Semiconductor of Canada, Ltd. 
190 Attwell Drive, Suite 500 
Rexdale, Ontario M9W 6H8 

Tel: (416) 675-2105 
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