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1.0 INTRODUCTION

This application note describes compatibility between
12V Vpp 2-Mbit and 4-Mbit boot block flash memories
(BX/BL) manufactured on Intel’s 0.8 p ETOX™ III
process and the complete 2-, 4- and 8-Mbit family of
SmartVoltage boot block flash memories (BV)
manufactured on Intel’s 0.6 p ETOX™ IV process.
While software is compatible between the two families,
several simple hardware design steps are necessary to
enable a single socket or board site to accept both
BX/BL boot block and SmartVoltage boot block
components. Differences in DC and AC characteristics
for all operational and temperature ranges should also be
taken into account during system design.

The conversion checklist below will assist in the
conversion process of existing BX/BL designs to
SmartVoltage BV products.

Table 1. 4-Step Program for Converting BX/BL
Designs to BV

Step Action

1 Determine BV product name associated
with the BX or BL product (see Table 2)

2 | Account for pinout differences between
BX/BL and BV

a. See pinouts, Figures 1 -4
b. Account for WP# pin (Sections 3.1, 3.6)

3 Account for DC and AC characteristic
differences (Section 3.3, 3.4, Appendix A)

4 Check other differences mentioned in this
document and BV errata document

2.0 SOFTWARE COMPATIBILITY

21 Bus Operations, Commands
and Device/Manufacturer IDs

Both the BX/BL products and the BV SmartVoltage
boot block products share the same command definitions
and bus operations. The device/manufacturer IDs are
also identical, allowing full software compatibility.

2.2 Status Register
Status Register definition is the same for both families

of products with the exception of bit 3 which indicates
Vpp Status. The 12V boot block products only allow
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successful program and erase operations at 12V Vpp.
The Vpp Status bit will indicate a low-Vpp condition for
these products if Vpp drops below Vppr (max), specified
at 6.5V. For SmartVoltage products, however, program
and erase is supported at 5V Vpp, so the Vpp Status bit
indicates a low-Vpp condition only if Vpp drops below
VppLK, specified at 1.5V.

3.0 HARDWARE COMPATIBILITY

31 Packages and Pinouts

Figures 1, 2, and 3 illustrate the pinout differences for
the 40-1d TSOP, 44-1d PSOP and 56-1d TSOP packages
at the 4-Mbit density. Key differences in pinout
definitions include the following:

e The “Don’t Use” (DU) pin on the BX/BL products is
replaced by the WP# pin on the SmartVoltage boot
block products on each pinout. Since SmartVoltage
products allow program and erase operations with
Vpp at 5V as well as 12V, the WP# pin was added to
provide a way to lock or unlock the boot block in-
system with SV instead of the 12V required for the
BX/BL products. Refer to Section 3.6 of this
application note for a complete description of this
pin.

e The BX/BL products require at 12V Vpp for
successful program and erase operations. When Vpp
is switched below VppL = 6.5V, the entire flash
memory is protected against accidental program or
erase commands. Since the SmartVoltage products
allow program and erase at 5V Vpp in addition to
12V, the Vpp pin must be switched to VppLx = 1.5V,
to implement program and erase protection on the
entire flash memory.

3.2 Density Upgrade Path

The SmartVoltage boot block family offers an upgrade
path of 2-, 4-, and 8-Mbits in the 40-1d TSOP, 44-1d
PSOP and 48-1d TSOP packages shown in Appendix C.
Upgrading BX/BL designs to BV makes this path
available for future code storage needs.

The 48-1d TSOP package (Figure 4) is new for the
SmartVoltage boot block products, as it is not offered
for the BX/BL boot block components. The 8-Mbit
component is not offered in the 56-1d package. Note that
WP# functionality is not provided for the 44-1d PSOP
version of the 8 Mbit. See Section 3.7 for more
information.
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Table 2. Product Name Comparison
Density Organization 12V Boot Block | 12V Boot Block SmartVoltage
(BX) Products | (BL)Products | Boot Block (BV)
(Vec = 5V) (Vee = 3.3V) Products
2 Mbit | 128 Kbytes x16, or 256 Kbytes x8 28F200BX 28F200BL 28F200BV
28F200CV
256 Kbytes x8 28F002BX 28F002BL 28F002BV
4 Mbit | 256 Kbytes x16, or 512 Kbytes x8 28F400BX 28F400BL 28F400BV
28F400CV
512 Kbytes x8 28F004BX 28F004BL 28F004BV
8 Mbit | 512 Kbytes x16, or 1024 Kbytes x8 N/A N/A 28F800BV
28F800CV
1024 Kbytes x8 N/A N/A 28F008BV
28F004BX/BL 28F004BX/BL
As | As— 1 O 40 |/ A7 A7
Ats | As— 2 39 = coND | GND
Ag | Aa— 3 38 F—3 NC NC
Az | Ala—] 4 37 == NC NC
Az | Az s 36 31 A Ao
A1 | A s 35 =/ pQ; | bDQy
Ag | Agr— 7 3¢ —DQg | DQg
Ag | AgC—] 8 28F004BV 33 = DbQs; | DQs
WE# | WE#C—} 9 40-Lead TSOP 32 I DQ, DQ4
RP# | RP#C—] 10 10 mm x 20 mm 31 E=2Veec | Vec
Vpp | Vep—— 11 30 EF=mvee | Vee
12 29 = NC NG
e | Aas— 13 TOP VIEW 28 /3 DQ;3 DQ3
A, Ay 14 27 I/ DQ, DQ,
AG AG: 15 26 — DQ1 DQ1
Ag Ag—] 16 25 /1 DQg DQq
Ay Ag— 17 24 F— OE# OE#
Az Az—] 18 23 I GND | GND
A, Ar—] 19 22 [/ CE# CE#
Ay A C—] 20 21 =/ A Ag

2164_01

Figure 1. 40-Lead TSOP Compatibility (Available at 2-, 4- and 8-Mbit Densities)
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28F400BX/BL 28F400BX/BL
Vpp Vpp 110 44 | RP# RP#
@ 2 43 P WEH VVE#
Az | Ard 3 2|fs Ag
A7 Az g 4 41 1R Ag
Ag As O} 5 40 70 At
As | As ] 6 39 A Aty
Ay Ay 1 7 38 :A‘IZ A12
Az | Asd s PA28F400BV 37 3213 2’3
A2 | A2 9 44Lead PSOP 36 31 14
Ar | Ao 0.525"x1.110% 35 3415 Ats
Ap Ao 11 34 36 Ae
ce# | ce 2 a3 |7 BYTE# BYTE#
GND | GND 43 TOP VIEW 32 7 GND GND
OE# | OE#]1a 31 B DQ5/A. | DQ4s/A 4
DQg | DQg}15 30 | DAy DQ,
DQg | DQgC}16 29 |7 DQqy DQ 44
DQq | Dbaq}17 28 [ DQg DQg
DQg | DQg1s 27 [P DQ43 DQ43
DQ, | DQyJ19 26 |1 DQ5 DQ;
DQqq | DQyo] 20 25 (3 DQ4; DQ 4,
DQ; | DQzC 21 24 [0 DQy DQy
DQqq | DQy1] 22 23 |Vee Vee
2164_02
Figure 2. 44-Lead PSOP Compatibility (Available at 2-, 4- and 8-Mbit Densities)
28F400BX/BL 28F400BX/BL
NC | No T 1 56— NC NC
NC [ NCc — 2 55 F—— A1 At
Ats | Ais ] 3 54— BYTE# | BYTE#
A | Ay — 4 53—/ GND GND
Az | Az —] 5 52 —= DQ45/A_; | DQ45/A 4
Az | Az — s 51— DQ; DQ;
A | Ay — 7 50 == DQ1, DQ14
Ao | Aqp — 8 49— DQg DQg
Ag | Ag— 9 48—/ DQq3 DQq3
,ﬁé Ag —— 10 47— DpQ; DQg
NC —] 11 46— DQ;, DQ1,
NC | NC — 12 55?1?::39239 45— pQy DQy4
WE# |WE# .——] 13 14 mm x 20 mm 44— Ve Vee
RP# | RP# ] 14 43— Ve Vee
NC | NC —— 15 42— DQq, DQ44
NC | Nc — 16 TOP VIEW 41— DQ3 DQs
Vep | Vpp . 17 40 == DpQyo DQ1g
: 18 39— bQ, DQ,
N NC —— 19 38— DQg DQg
A7 | Aq7 — 20 37 — DQq DQ
A7 7 — 21 36 F—— DQg DQg
As | Ae — 22 35— DQq DQq
As | As ] 23 34 |—> OE# OE#
Ag | Ay ] 24 33— GND GND
A3 | Az — 25 32— cE# CE#
Az | A —] 26 31— Ao Ao
Ar | Ay — 27 30—/ NC NC
NC | NC — 28 29— NC NC
2164_03
Figure 3. 56-Lead TSOP Compatibility (Available at 2- and 4-Mbit Densities)
3




AP-611

Amé‘ 1 48 F——As
Atg 2 O 47 F—IBYTE#
Apc—] 3 46 F—GND
A 4 45 F—1DQy5/A 4
A 5 44 —Dq;
Ape—] 6 43 F—1DQy4
Ag— 7 42 F—DQg
Ag—] 8 41 F—3DQq3
NC—] 1[9) 40 F—DQg
NC— 39 /D
WE#T—] 11 28F4008V 38 ::mglz
RP#C—] 12 48-Lead TSOP 37 Fvee
Vpp—] 13 12 mm x 20 mm 36 ——pQy,
wpr#—] 14 35 —Dq,
NCe—] 15 TOP VIEW 34 F—pQy,
NCC—] 16 33 —DQ,
Ag—] 17 32 FDQg
A,c—] 18 31 F—pQy
Ag—] 19 30 DQg
As—] 20 29 DQ
Ay 21 28 _—_meg?
A3|: 22 27 GND
[ — 23 26 CE#
A1= 24 25 Ag

2164 04

Figure 4. New 48-Lead TSOP Package for the 2/4/8-Mbit SmartVoltage Boot Block Products

3.3 Specification Changes for
SmartVoltage Products

While the BX/BL boot block components and
SmartVoltage BV boot block components contain
similar functionality, there are some differences due to
the use of different circuit designs and process
technologies.

Table 3 provides an index to spec comparisons in
Appendix A that contain specifications that have
changed between the two the BX/BL and BV products.

The following two sections attempt to characterize the
changes. These guidelines cannot replace careful
appraisal of the impact of particular spec differences on
a design. The errata/addendum document should also be
checked for any other design issues.

3.3.1 DC CHARACTERISTICS

Generalizing over the various voltage and temperature
ranges, the current draw specs can be characterized as:

1. Read, standby, and power-down Icc currents for the
BV SmartVoltage products are about 10% higher.

2. Write and erase currents (Icc and Ipp) for BV
SmartVoltage products are from 10-50% lower.

3. Identifier (Vip) and RP# unlock voltage range (Vur)
has changed from 11.5-13.0V (BX/BL) to
11.4-12.6V on BV SmartVoltage products.

4. The maximum “safe” voltage for Vpp (where the
device contents are protected from alteration) has
changed from Vpp, = 6.5V (BX/BL) to Vpprk =
1.5V (BV) due to the addition of 5V write/erase
capability.

3.3.2 AC CHARACTERISTICS

Most AC timing specs are identical or better when
moving from BX/BL products to BV SmartVoltage
products. The differences can be characterized as
follows:

1. Some reset timing specs, such as tpuqv, tpHwL, and
tpHEL, are significantly longer on SmartVoltage BV
products than on BX/BL products.

2. When comparing 3.3V Vcc operation, the expanded
temperature BL (-20°C to +70°C) is compared to
extended temperature BV (—40°C to +85°C). Due to
the different operating ranges and circuit designs, a
number of timing specs are different.

3. Some new specs that were not specified on BX/BL
products, tpLpu and tpLgz for example, have been
added to the BV products. Reference the
errata/addendum document for details.

Check the appropriate table in Appendix A to determine
precise spec differences.
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Table 3. Index to Spec Comparisons in Appendix A
Table Spec Type Voitage Range Temp Range
5 DC Characteristics (BX vs. BV) 5V + 10% Commercial
6 DC Characteristics (BX vs. BV) 5V + 10% Extended
7 DC Characteristics (BL vs. TBV) 3.3+0.3V BL Expanded vs.
BV Extended
8 AC Characteristics: Read Operations (BX-60 vs. BV-60) 5V + 5% Commercial
9 AC Characteristics: Read Ops (BX-80/120 vs. 5V + 10% Commercial
BV-80/120)
10 | AC Characteristics: Read Ops (TBX-80 vs. TBV-80) 5V £ 10% Extended
11 AC Characteristics: Read Ops (BL-150 vs. TBV-80) 3.3+0.3V BL Expanded vs.
BV Extended
12 AC Characteristics: Write Ops (BX-60 vs. BV-60) 5V t 5% Commercial
13 AC Characteristics: Write Ops (BX-80/120 vs. 5V £ 10% Commercial
BV-80/120)
14 AC Characteristics: Write Ops (TBX-80 vs. TBV-80) 5V £ 10% Extended
15 AC Characteristics: Write Ops (BL-150 vs. TBV-80) 3.3+0.3V BL Expanded vs.
BV Extended

3.4 Test Load Configuration

The BV SmartVoltage parts are tested using a different
test load setup that the BX/BL use. Figure 5 shows the
BV’s testing configuration. Since all of the device
specifications are tested using this test load, the impact
of this change on system timing should be checked to
ensure smooth upgrades.

3.5 Vcc Switching/Ramp-Up

SmartVoltage BV specifications include a delay between
the time Vcc reaches the minimum of its voltage range
and the time RP# can go high, releasing the part from
reset into normal operation. This delay is required by the
BV product’s SmartVoltage circuitry to detect which
voltage range, 3.3V or 5V, is being provided.

Table 4. Vcc Supply Switching/Ramp-Up Timing
Sym Parameter Min | Unit

Vee tsvph | Vec at 4.5 (min)to RP#High | 2 | ps
taveH | Vcc at 3.0 (min) to RP# High | 2 us
590Q
DEVICE 5.0V
UNDER QO out v
TEST c cc 3.3V
L 3900 GND — toypy —>
Vi - taven > -
= = RP# /
2164_05 Vi
NOTE:  C. = 30 pF for High Speed Test Configuration 2164.06
C. = 100 pF for Standard Test Configuration

Figure 5. BV SmartVoltage Test Configuration

Figure 6. Vcc Supply Switching/Ramp-Up
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3.6 Vpp Voltage Ranges

The SmartVoltage technology used in the BV product
gives it the capability to program and erase using either
12V + 5% or 5V + 10% on the Vpp pin. The BX product
offers a 12V + 10% Vpp option, which reduces cycling
to 100 erase cycles. The BV products do not support this
Vpp mode, even at reduced cycling.

12.0V OUT Vep
12.0v (Y 2\ @; FLASH
CONVERTER MEMORY
[E— V] X T N ———
5.0V POWER 5.0vouT
SUPPLY O

2164_07
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provides a method for controlling the locking of the boot
block with a logic-level signal.

The WP# input on BV pinouts must be driven and not
left floating. On BX/BL designs, the DU pin can be
driven to voltages between GND and Vcc, for purposes
of BV compatibility. The WP# (DU on BX/BL) pin
should be driven to logic high or low, or tied to a control
signal to allow dynamic locking/unlocking on
SmartVoltage parts, as shown in Figure 8.

T Vee
O FLASH
MEMORY
CONTROL SIGNAL
o DU (WP#)
GPIO
2164 08

Figure 7. Flexible Vpp Voltage Setup

3.61  WRITE PROTECTION WITH VppLk

Since boot block products do not support locking for
blocks other than the boot block, one method of
implementing write protection for the rest of the flash
array is to take Vpp below VpprLk (previously called
Vppr for BX/BL). When Vpp is below Vpprk, any
commands, such as program or erase, that would modify
data in the flash array will return a error in the status
register. For BX/BL products, VppLx (VppL) Wwas
specified at 6.5V (max). However, since SmartVoltage
BV parts allow program and erase with Vpp at 5V,
VppLk has been lowered on BV products to 1.5V (max).

Designs lowering Vpp below 6.5V for write protection
should now lower Vpp below 1.5V to ensure that both
BX/BL and BV components are write protected.

3.7 WP# Pin for Write Protection

The BV SmartVoltage products include a new input pin,
WP#, which was not on BX/BL pinouts. The WP# pin
replaces the DU (Don’t Use) pin on BX/BL pinouts and

Figure 8. Enabling “DU” Pin Upgrade to WP#

In order to make the BV part function like the BX/BL
parts, the WP# pin should be tied to ground. If this is
done, boot block locking will be controlled by the RP#
pin in the same manner as on BX/BL products. Table 5
details the control signals for write protecting the
SmartVoltage flash component.

For the 8-Mbit 44-1d PSOP product version, the WP#
pin has been replaced by the highest order address due
to pin count constraints. In this package and density,
boot block unlocking is controlled by RP# only,
operating as if WP# is internally tied to logic low.

Table 5. Write Protection Controls

Vpp RP# | WP# | Write Protection
Vi X X All Blocks Locked

> VPPLK V”_ X (AR”eleeotgks Locked

>Vppik | VHH X All Blocks Unlocked

>2Vppik | ViH V) | Boot Block Locked

> VPPLK VIH VlH All Blocks Unlocked
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4.0 ADDITIONAL INFORMATION

41 References

Order Document
Number
292154 AB-60 “2/4/8-Mbit SmartVoltage Boot Block Flash Memory Family”
290448 28F200BX-T/B, 28F002BX-T/B 2-Mbit (128K x 16, 256K x 8) Boot Block Flash Memory
Family Datasheet
290451 28F400BX-T/B, 28F004BX-T/B 4-Mbit (256K x 16, 512K x 8) Boot Block Flash Memory
Family Datasheet
290449 28F200BX-TL/BL, 28F002BX-TL/BL 2-Mbit (128K x 16, 256K x 8) Low Power Boot
Block Flash Memory Family Datasheet
490450 28F400BX-TL/BL, 28F004BX-TL/BL 4-Mbit (256K x 16, 512K x 8) Low Power Boot
Block Flash Memory Family Datasheet
290531 2-Mbit (128K x 16, 256K x 8) SmartVoltage Boot Block Flash Memory Datasheet
290530 4-Mbit (256K x 16, 512K x 8) SmartVoltage Boot Block Flash Memory Datasheet
290539 8-Mbit (512K x 16, 1M x 8) SmartVoltage Boot Block Flash Memory Family Datasheet
297595 Errata/Addendum Information for 4-Mbit Boot Block SmartVoltage Flash Memories
297612 Errata/Addendum Information for 2-Mbit Boot Block SmartVoltage Flash Memories
297187 Errata/Addendum 2/4-Mbit Boot Block Flash Memory
FaxBack* “2/4/8-Mbit SmartVoltage Technical Support Summary”
2294

FaxBack information available at 1-800-628-2283 or (916) 356-3105

4.2 Revision History

Number

Description

-001

Original version
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APPENDIX A
AC AND DC CHARACTERISTICS
TABLES

NOTE

Please refer to the respective product datasheet table notes for specific parameter information.

Table 6. SmartVoltage 4-Mb Added/Revised DC Characteristics (Commercial)

BX-60 BV-60
BX~80 BV-80
BX~-120 BV-120
Sym Parameter Vce =5V +£10% Units Test Conditions
Min | Typ | Max | Min | Typ | Max
lccs | Vec Standby Current 15 08 | 20 | mA |Vcc=VcecMax
CE#=RP#=BYTE# =
WP# = Vi
100 50 | 130 | pA |Vec =VcecMax
CE#=RP#=
Ve £ 0.2V
lcco | Vec Deep Power- 02| 1.2 0.2 8 pA Vce = Vee Max
Down Current ViN =Vcc or GND
RP#=GND £ 0.2V
lccr | Vcc Read Current for 55 60 mA | CMOS INPUTS
Word or Byte Vce = Vee Max

CE# = GND, OE# = V¢

f=10 MHz, lout=0 mA

Inputs = GND % 0.2V
orVgc £0.2V

60 65 mA | TTLINPUTS

Vce = Vee Max
CE#=V|, OE# =V}
f=10 MHz,

loutr =0 mA

Inputs =V or Viy

V¢ Write Current for N/A 30 50 mA | Word Write in Progress
Word or Byte Vpp = Vppy1 (at 5V)

65 30 45 mA | Word Write in Progress
Vep = VppH2 (at 12V)
lcce | Vcc Erase Current N/A 18 35 mA | Block Erase in Progress
Vpp = VppH1 (at 5V)

30 18 30 mA | Block Erase in Progress
Vpp = VppH2 (at 12V)

lcew
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Table 6. SmartVoltage 4-Mb Added/Revised DC Characteristics (Commercial) (Continued)

BX-60 BV-60
BX-80 BV-80
BX-120 BV-120
Sym Parameter Vec =5V +10% Units Test Conditions
Min | Typ | Max | Min | Typ | Max
Ippw Vpp Word Write N/A 13 25 mA | Vep = Vppu1 (at 5V)
Current Word Write in Progress
40 8 20 mA | Vep = Vppu2 (at 12V)
Word Write in Progress
Vpp Byte Write 30 8 20 mA | Vep = Vpph2 (at 12V)
Current Byte Write in Progress
lppe | Vpp Erase Current N/A 10 20 mA | Vep = Vpput (at 5V)
Block Erase in Progress
30 5 15 Vep = Vpph2 (at 12V)
Block Erase in Progress
Vip | As Intelligent 1.5 13.0 | 114 126 | Vv
Identifier Voltage
VppL | Vpp during Normal 0.0 6.5 | N/A N/A \ Complete Write
Operations Protection (BX)
VpepLk | Vpp Lock-Out N/A N/A | 0.0 15 v | Complete Write
Voltage Protection (BV)
Vi RP# Unlock Voltage | 11,5 130 | 11.4 12.6 v | Boot Block Write/Erase
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Table 7. SmartVoltage 4-Mb Added/Revised DC Characteristics (Extended)

Sym

Parameter

TBX-80

TBV-80

Vec =5V £ 10%

Min

Typ

Max | Min | Typ

Max

Units

Test Conditions

Ices

V¢ Standby Current

1.5 0.8

25

mA

Vce = Vec Max
CE#=RP#=BYTE#=
WP# = V|4

100 70

150

HA

Vce = Vee Max
CE#=RP#=
Ve 0.2V

lcep

V¢ Deep Power-
Down Current(1)

0.2

20 0.2

HA

Vce = Vee Max
ViN = Ve or GND
RP#=GND + 0.2V

Icer

V¢ Read Current for
Word or Byte

60

65

mA

CMOS INPUTS

Vce = Ve Max
CE#=GND, OE# = V¢
f=10 MHz,

lout = 0 mA

Inputs = GND % 0.2V or
Vce £0.2V

65

70

mA

TTL INPUTS

Vce = Vec Max
CE#=V), OE# =V
f=10 MHz,
lour=0mMA

Inputs = Vi or Viy

lcew

V¢ Word or Byte
Write Current for

N/A 30

50

mA

Write in Progress
Vpp = Vppul (at 5V)

70 30

45

mA

Write in Progress
Vep = Vpepr2 (at 12V)

Icce

V¢ Erase Current

N/A 22

45

mA

Block Erase in Progress
Vep = Vppn1 (at 5V)

40 18

40

mA

Block Erase in Progress
Vpp = Vppr2 (at 12V)

Icces

Vcc Erase Suspend
Current

10 5

12

mA

CE#=VH
Block Erase Suspend

lppD

Vpp Deep Power-
Down Current

5.0 0.2

10

MA

RP#=GND £ 0.2V

10
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Table 7. SmartVoltage 4-Mb Added/Revised DC Characteristics (Extended) (Continued)
TBX-80 | TBV-80

Sym Parameter Veec =5V £10% Units Test Conditions
Min | Typ | Max [ Min | Typ | Max
lppw | Vpp Word Write N/A 13 30 mA | Vep =Vepul (at 5V)
Current Word Write in Progress
40 8 25 | mA |Vep =Vppu2 (at 12V)
Word Write in Progress
Vpp Byte Write 30 8 25 Vpp = VppH2 (at 12V)
Current Byte Write in Progress
lppe | Vpp Erase Current N/A 15 25 mA | Vep = Vppul (at 5V)
Block Erase in Progress
30 10 | 20 | mA |Vpp=VppH2 (at 12V)
Block Erase in Progress
Vio | Aq Intelligent 11.5 13.0 | 11.4 126 V
Identifier Voltage
VppL | Vpp during Normal 0.0 6.5 | N/A N/A v | Complete Write
Operations Protection (BX)
VepLk | Vep Lock-Out N/A NA | 00 15 v | Complete Write
Voltage Protection (BV)
Vi RP# Unlock Voltage | 11.5 130 11.4 12.6 v | Boot Block Write/Erase
NOTE:

1. As determined by errata document.

I‘ 1
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Table 8. SmartVoltage 4-Mb Added/Revised DC Characteristics 3.3V BL Expanded
(~20°C to +70°C) vs. BV Extended (-40°C to +85°C)(1)
BL-150 TBV-80
(=20°C to +70°C) | (—40°C to +85°C)
Sym Parameter Vee =3.3V 0.3V Units Test Conditions
Min | Typ | Max | Min | Typ | Max
lccs | Vec Standby Current 0.45 ] 0.12 04| 1.5 | mA |Vcc=VececMax
CE#=RP#=BYTE#=
WP# = V|4
45 | 120 60 | 110 | pA |Vec =VeeMax
CE#=RP#=
Vet 0.2V
lccp | Ve Deep Power- 02 | 12 0.2 8 pA | Vee = Veec Max
Down Current VIN = Vcc or GND
RP#=GND + 0.2V
Iccr | Ve Read Current for 25 30 mA | CMOS INPUTS
Word or Byte Vce = Vee Max
CE# = GND, OE# = Vcc
f=5MHz, lout =0 mA
Inputs = GND + 0.2V or
Vecc £ 0.2V
25 30 mA | TTLINPUTS
Vce = Vec Max
CE#=V),6 OE# =V}
f=5MHz, lout =0 mA
Inputs = Vi or Vi
lccw | Ve Write Current for N/A 13 30 mA | Write in Progress
Word or Byte Vpp = VppH1 (at 5V)
30 10 25 mA | Write in Progress
Vpp = VppH2 (at 12V)
lcce | Vec Erase Current N/A 13 30 mA | Block Erase in Progress
Vpp = Vpepu1 (at 5V)
20 10 25 mA | Block Erase in Progress
Vpp = Vppr2 (at 12V)
lcces | Vec Erase Suspend 3 6 3 80 | mA |CE#=Vy
Current Block Erase Suspend
lppp | Vpp Deep Power- 5 0.2 10 pA |RP#=GND 0.2V
Down Current
12
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Table 8. SmartVoltage 4-Mb Added/Revised DC Characteristics 3.3V BL Expanded
(~20°C to +70°C) vs. BV Extended (—40°C to +85°C)(1) (Continued)

BL-150 TBV-80
(—20°C to +70°C) | (—40°C to +85°C)
Sym Parameter Vee = 3.3V 0.3V Units Test Conditions
Min | Typ | Max | Min | Typ | Max
lepw | Vpp Word Write N/A 13 | 30 | MA |Vpp=Vppul (at5V)
Current Word Write in Progress
40 8 25 mA | Vpp = Vppu2 (at 12V)
Word Write in Progress
Vpp Byte Write 30 8 25 mA | Vpp = Vppu2 (at 12V)
Current Byte Write in Progress
lppe | Vpp Erase Current N/A 13 30 mA | Vep = Vppu1 (at 5V)
Block Erase in Progress
30 8 25 mA | Vpp = VppH2 (at 12V)
Block Erase in Progress
Vip | Ag Intelligent 1.5 13.0 | 11.4 126 | V
Identifier Voltage
VppL | Vpp during Normal 0.0 6.5 | N/A N/A V | Complete Write
Operations Protection (BX)
Vppik | Vep Lock-Out N/A N/A | 00 15 V | Complete Write
Voltage Protection (BV)
Vi RP# Unlock Voltage | 115 13.0| 11.4 12.6 y | Boot Block Write/Erase
NOTE:

1. BL only +20°C to +70°C, BV available 0°C to +70°C or —40°C to +85°C

Table 9. SmartVoltage 4-Mb Added/Revised AC Read Characteristics (Commercial)

BX-60 BV-60
Sym Parameter Vce 5V = 5% 5V £10% 5V = 5% 5V +£10% | Units
Load 30 pF 100 pF 30 pF 100 pF
Min [ Max | Min | Max | Min | Max | Min | Max
tpHaV RP# to Output Delay 300 300 450 450 ns

Table 10. SmartVoltage 4-Mb Added/Revised AC Read Characteristics (Commercial)

BX-80 BV-80 BX-120 BV-120
Sym Parameter Vee 5V + 10% Units
Load 100 pF
Min | Max | Min | Max | Min | Max | Min | Max
tpHQV RP# to Output Delay 300 450 300 450 ns

I 13
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Table 11. SmartVoltage 4-Mb Added/Revised AC Read Characteristics (Extended)

TBX-80 TBV-80
Sym Parameter Vce 5V £ 10% Units
Load 100 pF
| Min Max Min Max
tpHav RP# to Output Delay § 300 450 ns

Table 12. SmartVoltage 4-Mb Added/Revised AC Read Characteristics
3.3V BL Expanded (-20°C to +70°C) vs. BV Extended (—40°C to +85°C)(1)

BL~150 TBV-80
: (=20°C to 70°C) (—40°C to 85C)
Sym Parameter Vee 3.3%£0.3V Units

Load 50 pF

‘ Min Max Min Max
tavav Read Cycle Time 150 110 ns
tavav Address to Output Delay 150 110 ns
teLqv CE# to Output Delay 150 110 ns
tpHQV RP# to Output Delay 600 800 ns
teLrL/ CE# Low to BYTE# High or Low 5 7 ns
tELFH
tavrL Address to BYTE# High or Low 5 7 ns
trLQv/ BYTE# to Output Delay 150 110 ns
trHaQv

NOTE:

1. BL only +20°C to +70°C, BV available 0°C to +70°C or —40°C to +85°C

Table 13. SmartVoltage 4-Mb Added/Revised AC Write Characteristics 5V (Commercial)

BX-60 BV-60
Sym Parameter Vee 5V £ 5% 5V £ 10% 5V = 5% 5V +10% | Units
Load 30 pF 100 pF 30 pF 100 pF
Min | Max | Min | Max | Min | Max | Min | Max

tPHWL RP# High Recovery to WE# 215 215 450 450 ns

Going Low
tPHEL RP# High Recovery to CE# 215 215 450 450 ns
’ Going Low

14 I
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Table 14. SmartVoltage 4-Mb Added/Revised AC Write Characteristics 5V (Commercial)

AP-611

- BX-80 BV-80 BX-120 BV-120
Sym Parameter Vce 5V +10% Units
. Load 100 pF
Min | Max | Min | Max | Min | Max | Min | Max
tPHWL RP# High Recovery to WE# 215 450 215 450 ns
Going Low
tPHEL RP# High Recovery to CE# 215 450 215 450 ns
Going Low
Table 15. SmartVoltage 4-Mb Added/Revised AC Write Characteristics (Extended)
TBX~-80 TBV-80
Sym Parameter Vece 5V £10% Units
Load 100 pF
Min Max Min Max
tPHWL RP# High Recovery to WE# Going Low | 215 450 ns
tPHEL RP# High Recovery to CE# Going Low 215 450 ns
15
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Table 16. SmartVoltage 4-Mb Added/Revised AC Write Characteristics
3.3V BL Expanded (—20°C to +70°C) vs. BV Extended (—40°C to +85°C)(1)
BL-150 TBV-80
(-20°C to (—40°C to +85°C
+70°C)
Symbol Parameter Vce 3.3+0.3V Units
Load 50 pF
Min | Max | Min | Max

WE#-Controlled Writes

tavav Write Cycle Time 150 110 ns
tPHWL RP# High Recovery to WE# Going Low 1000 800 ns
tavwH Address Setup to WE# Going High 95 90 ns
tovwH Data Setup to WE# Going High 100 90 ns
twLwH WE# Pulse Width 100 90 ns
tWHEH CE# Hold from WE# High 10 0 ns
twHWL WEH# Pulse Width High 50 20 ns
CE#-Controlled Writes

tavav Write Cycle Time 150 110 ns
tPHEL RP# High Recovery to CE# Going Low 1000 800 ns
tAVEH Address Setup to CE# Going High 95 90 ns
toveH Data Setup to CE# Going High 100 90 ns
teLeH CE# Pulse Width 100 90 ns
tEHWH WE# Hold from CE# High 10 0 ns
teHEL CE# Pulse Width High 50 20 ns

NOTE:

1. BL only +20°C to +70°C, BV available 0°C to +70°C or —40°C to +85°C

16




APPENDIX B
ORDERING INFORMATION

AP-611

Operating Temperature
T = Extended Temp ] —[
Blank = Commercial Temp

Package - —[

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

Product line designator I
for all Intel Flash products -

Density / Organization
00X = x8-only (X=1, 2, 4, 8)
X00 = x8/x16 Selectable (X = 2, 4, 8)_] L

Access Speed
(ns, Vgc = 5V)

T = Top Boot
B = Bottom Boot

Voltage Options (Vpp/ V)

V=(50r12/3.3 or5)
SmartVoltage

X=(12/5)

L=(12/3.3)

Architecture

B = Boot Block

C = Compact 48-Lead TSOP
Boot Block

2164_09

Figure 9. Decoding the Boot Block Product Names
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APPENDIX C
SmartVoltage PACKAGE PINOUTS

28F008BV  28F004BV 28F004BV  28F008B
A Aig | AsC— 1 O 40 |/ A7 | A7 A7
A1s Ats | Ais— 2 39 = GND | GND GND
Aqs Atg | Aa—] 3 38 = NC | NC N
A1z A1z | Aa—] 4 37 = NC NC <D
A1z Az | Aa— s 36 =3 A0 | Ao A70
Aqq A11 | Ari—] 6 35 = DQ; | DQy DQ7
Ag Ag | Agr—] 7 34 | DQg | DQg DQg
Wé; wgﬁ Wé;l: S 28F002BV Boot Block gg [— pQs | DQs DQs
— ! — pQ, | DQ DQ
RP# RP# | RPHC—] 10 1400,;:: ;: S:n 3t ESVoe | Vee | | Vee
Vpp Vep [ Vep— 11 : 30 3 Ve | Veo Vee
WP# we# | wpg——] 12 Top View 29 = NE | NC NG
Asg ‘ NC—] 13 28 =3 DQ; | DQ; DQ;
A; < A, 14 27 =1 pQ; | DQ, DQ,
Ag Ag | As— 15 26 |— DQ; | DQ; DQ
Ag As Asc—] 16 25 3 DQq | DQq DQq
Ag Ay | A 17 24 F— OE# | OE# OE#
As Az | Azc—] 18 23 1 GND | GND GND
Az Ay | A 19 22 F— CE# | CE# CE#
Aq Al A —] 20 21 Ay | Ao Ao

2164_10

Figure 10. The 40-Lead TSOP Offers the Smallest Form Factor for Space-Constrained Applications

28F800BV ~ 28F400BV 28F400BV  28F800BV
Vep Vep Vep o 10 44 [9RrP# RP# RP#
NCH 2 43 | WE# WE# WE#
NC NC NC o 3 42 Ag Ag Ag
Aq Aq Ar] 4 41 Ay Ag Ag
As Ag Ae ] 5 40 [MAqg At Ato
As As As ] 6 39 A4 Aqq Aqq
24 24 24 ] 7 PA28F200BV Boot Block 38 3:12 Atz Az
w2 W3 N 8 44-Lead PSOP 37 A3 A A3
2 2 2 9 0.525" x 1.110" 36 1A 14 Adqg Ay
Ay Ay Ay 10 Top View 35 A Ads Ass
Ag Ao Ao M 34 MAqe Ads Ade
CE# CE# CE# ] 12 33 [IBYTE# BYTE# BYTE#
GND GND GND 13 32 GND GND GND
OE# OE# OE# ] 14 31 F1DQ1gA-1 DQ15A-1 DQ15A.1
DQo DQo DQo 15 30 kpa, DQ 5 DQ -
DQg DQg DQg 16 29 [1DQ 44 DQ 14 DQ 14
DQ1 DQ1 pQy 17 28 9DQ DQ DQ,
DQg DQg DQg ] 18 27 [3DQ 43 DQ 43 DQ 43
DQ2 DQ2 DQ2 ] 19 26 [1DQ 5 DQ 5 DQs
DQ1o DQ1o DQ1o ] 20 25 [1DQ 4, DQ 15 DQ 4
DQ3 DQ3 DQ3 ] 21 24pa, DQ 4 DQ 4
DQ11 DQ11 DQ11 ] 22 23 \AVee Vee Vee

2164_11
NOTE: Pin 2 is WP# on 2/4 Mbit (DU for BX/BL), but for the 8-Mbit BV device, pin 2 has been changed to Ag. Designs
planning on upgrading to the 8-Mbit density from the 2/4-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,4 after upgrading to the 8-Mbit density.

Figure 11. The 44-Lead PSOP Offers Convenient Upgrade from JEDEC ROM Standards
18
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28F800BV 28F400BV 28F400BV 28F800BV

A15 A As— 1 O 48 F—1A1e Atg Aqe

A1y Atg | Aar— 2 47 —BYTE# |BYTE# BYTE#

Az Az | Ay 3 46 F—IGND GND GND

A2 A | Apo—] 4 45 F—1DQ,5/A_1| DQq5/A 4| | DQy5/A 4

Adq A | A s 44 F—pq, DQ, Q;

Ao Ao AjppC—] 6 43 E—DQyy DQqy4 DQyy

Ag Ag Agr—] 7 42 F—DQg DQg DQg

Ag Ag Ag—] 8 41 F—1DQ5 DQ;3 DQq3

NC NC | NCcT——] 9 40 F—pQg DQg DQs

NC NC NC——] 10 39 F—/3DQ12 DQ12 DQq2
WE# WE# | WE# —— 11 28F200BV Boot Block 38 [—DQy DQy4 DQy
RP# RP# | RP#C— 12 48-Lead TSOP 37 Ve Ve Vee

Vep Vep | Ver—] 13 12mmx 20 mm 36 —pQ;, |Daj DQ74
WP# WP# | WP# C—] 14 Top View 35 —pQ, DQj DQg

NC NC NCC—] 15 34 F—pq;, DQ1q DQ4q
NC | NC—] 16 33 —3bq, DQ, DQ,

Ry NC—H 17 32 F—ipq, DQg DQg

A; Ry A, —] 18 31 E—3IDpQ; DQ4 DQ4

Ag Ag Ag—] 19 30 E=2DQ, DQg DQg

Ag Ag | Ag—g 20 29 F—=3bq, DQ, DQ,

A, A, Ag—] 21 28 F—0E# OE# OE#

As Az | AT 22 27 F=aGND GND GND

A Ay | A c—] 23 26 —cE# CE# CE#

Ay A4 A 24 25 F—A, Ap Ag

2164_12

Figure 12. The 48-Lead TSOP Offers the Smallest Form Factor for x16 Operation

28F400BV

28F400BV
NC NC — 1 O 56
NC [ NC — 2 55
Ats [ As — 3 54
Aq | Aa— 4 53
Az | Az — 5 52
Az | A2 — 6 51
At | A — 7 50
Ao | Ao — s 49
Ag | Ag— 9 48
Ag | Ag — 10 47
NC NC —1 11 46
NC | NC —— 12 28F200BV Boot Block 45
WE# |WE# — 13 56-Lead TSOP 44
RP# | RP# ——] 14 14 mm x 20 mm 43
NC | NC —— 15 Top View 42
NC | NC —— 16 41
Vep | Vep —— 17 40
WP# |WP# —] 18 39
A NC — 19 38
G| N = 2 37
Al Al 2 36
NN — 35
A | A2 34
4 4/ 24 33
A A
3 S22 32
Az | A2 26
A N — 31
!  — 30
NC | NC — 28 29

RO AR A A

NC
A1
BYTE#
GND
DQ4s5/A 4
DQy
DQ
pag’
DQq3
DQ5
DQ1;
DQ,

2164_13

Figure 13. The 56-Lead TSOP Offers Compatibility between 2 and 4 Mbits

19
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NORTH AMERICAN SALES OFFICES

ARIZONA

tintel Corp.

410 North 44th Street
Suite 470

Phoenix 85008

Tel: (800) 628-8686
FAX: (602) 244-0446

CALIFORNIA

Intel Corp.

3550 Watt Avenue
Suite 140
Sacramento 95821
Tel: (800) 628-8686
FAX: (916) 488-1473

tintel Corp.

9655 Granite Ridge Drive
3rd Floor

Suite 4A

San Dloego 92123

Tel: (800) 628-8686
FAX (619) 467-2460

Intel Corp.

1781 Fox Drive

San Jose 95131

Tel: (800) 628-8686
FAX: (408) 441-9540

“tIntel Corp.
1S 551 Novth Tustin Avenue

Santa Ana 92701

Tel: ;300) 628-8686
(910) s05-1114

FAX: (714) 541-9157

tintel Corp.

15260 Ventura Boulevard
Suite 360

Sherman Oaks 91403
Tel: (800) 628-8686

FAX: (818) 995-6624

Intel Corp.

514 Via de la Valle
Suite 208:

Solana Beach 92075

Intel Corp.

300 N. Continental
Boulevard

Suite 100

El Segundo 90245
Tel: (800) 628-

FAX: (310) 640-7133

COLORADO

*{Intel Cor g

600 South Cherry Street
Suite 700
Denver 80222
Tel: (800) 628-8686
TWX: 910-931-2289
FAX: (303) 322-8670

CONNECTICUT

tintel Corp.

40 Old thgebury Road
Suite 311

Danbury 06811

Tel: (800) 628-8686
FAX: (203) 778-2168

FLORIDA

{intel Corp.

800 Fairway Drive
Suite 160

Deerfield Beach 33441
Tel: (800) 628-8686
FAX: (305) 421-2444

* Field Application Location
1 Sales and Service Office

Intel Corp.

2250 Lucien Way
Suite 100

Suite 8

Maitland 32751

Tel: (800) 628-8686
FAX: (407) 660-1283

GEORGIA

tintel Corp.

20 Technology Park
Suite 150

Norcross 30092

Tel: (800) 628-8686
FAX: (404) 448-0875

IDAHO

Intel Corp.

9456 Fairview Avenue
Suite C

Boise 83704

Tel: (800) 628-8686
FAX: (208) 377-1052

ILLINOIS

*tintel Corp.

300 North Martingale Road
Suite 400

Schaumburg 60173

Tell: (800) 628-8686

FAX: (708) 605-9762

INDIANA

tintel Corp.

8041 Knue Road
Indianapolis 46250
Tel: (800) 628-8686
FAX: (317) 577-4939

MARYLAND

*tIntel Corp.

131 National Business
Parkway
Suite 200
Annapolis Junction 20701
Tel: (800) 628-8686
FAX: (301) 206-3678

MASSACHUSETTS

*tintel Corp.

5 Carlisle Road

2nd Floor

Westford 01886

Tel: (800) 628-8686
TWX: 710-343-6333
FAX: (508) 692-7867

MICHIGAN

Intel Corp.
32255 North Western Hwy.
Suite 212, Tri Atria
Farmington Hills 48334
Tel 800) 628-8686

- (313) 851-8770

MINNESOTA

1lntel Corp.

3500 West 80th Street
Suite 360
Bloomington 55431
Tel: (800) 628-8686
TWX: 910-576-2867
FAX: (612) 831-6497

NEW JERSEY

Intel Corp.

2001 Route 46

Suite 310
Parsippany 07054
Tel: (800) 628-8686
FAX: (201) 402-4893

*fintel Corp.
Lincroft Center

125 Half Mile Road
Red Bank 07701

Tel: (800) 628-8686
FAX: (908) 747-0983

NEW YORK

*Intel Corp.
gso Cross Keys Office

Fairport 14450

FAX: (716) 223-2561

*fintel Corp.
2950 Expressway Drive
Islandia 11722

Tel: (800) 628-8686
TWX: 510-227-6236
FAX: (516) 348-7939

OHIO

*Intel Corp.

56 Mllford Drive
Suite 2!

Hudson 44236

Tel: (800) 628-8686
FAX: (216) 528-1026

*tIntel Corp.
3401 Park Center Drive
Suit e220

5414
e a0 (800) 628-8686

TWX: 810-450-2528
FAX: (513) 890-8658
OKLAHOMA

Intel Corp.

6801 Norlh Broadway
Suite 115

Oklahoma City 73162
Tel: (800) 628-8686
FAX: (405) 840-9819

OREGON

tintel Corp.
15254 NW Greenbrier

Phkwy.

ang B
Beaverton 97006
Tel: (800) 628-8686
TWX: 910-467-8741
FAX: (503) 645-8181

PENNSYLVANIA

*tIntel Corp.

925 Harvest Drive
Suite 200

Blue Bell 19422

Tel: (800) 628-8686
FAX: (215) 641-0785

SOUTH CAROLINA

Intel Corp.

7403 Parklane Road
Suite 4

Columbia 29223

Tel: (800) 628-8686

FAX: (803) 788-7999

Intel Corp.

100 Executive Center Drive
Suite 109, B183

Greenville 29615

Tel: (800) 628-8686

FAX: (803) 297-3401

TEXAS

tintel Corp.

8911 Capital of Texas Hwy.
Suite 4230

Austin 78759

Tel: (800) 628-8686

FAX: (512) 338-9335

*fIntel Corp.

5000 Quorum Drive
Suite 750

Dallas 75240

Tel: (800) 628-8686
FAX: (214) 233-1325

*{Intel Corp.

20515 SH 249

Suite 401

Houston 77070

Tel: (800) 628-8686

TWX: 910-881-2490
FAX: (713) 376-2891

UTAH

tintel Corp.

428 East 6400 South
Suite 135

Murray 84107

Tel: (800) 628-8686
FAX: (801) 268-1457

WASHINGTON

tintel Corp.

2800 156th Avenue SE
Suite 105

Bellevue 98007

Tel: (800) 628-8686
FAX: (206) 746-4495

WISCONSIN

Intel Corp.

400 North Executive Drive
Suite 401

Brookfield 53005

Tel: (800) 628-8686

FAX: (414) 789-2746

CANADA
BRITISH COLUMBIA

Intel of Canada, Ltd.
999 Canada Place
Suite 404

Suite 11

Vancouver V6C 3E2
Tel: (800) 628-8686
FAX: (604) 844-2813

ONTARIO

tintel of Canada, Ltd.
2650 Queensview Drive
Suite 250

Ottawa K2B 8H6

Tel: (800) 628-8686
FAX: (613) 820-5936

tintel of Canada, Ltd.
190 Attwell Drive

Suite 500

Rexdale MOW 6H8
Tel: (800) 628-8686
FAX: (416) 675-2438

QUEBEC

tintel of Canada, Ltd.

1 Rue Holiday, Tour West
Suite 320

Pt. Claire H9R 5N3

Tel: (800) 628-8686

FAX: 514-694-0064
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FINLAND

Intel Finland OY
Ruosilantie 2

00390 Helsinki

Tel: (358) 0 544 644
FAX: (358) 0 544 030

FRANCE

Intel Corp.
SouthA.R.L.

1, Rue Edison-BP 303
78054 Street Quentin-
en-Yvelines Cedex

Tel: (33) (1) 30 57 70 00
FAX: (33) (1) 30 64 60
32

INTERNATIONAL SALES OFFICES

AUSTRALIA
Intel Australia Pty.
Ltd.

Unit 13

Allambie Grove
Business Park

25 Frenchs Forest Road
Eas

t
Frenchs Forest, NSW,
ne
Tel: 61y2 975 3300
FAX: 612 975 3575
BRAZIL
Intel Semicondutores
do Brasil LTDA
Rua Florida 1703, cj.22
2%565001 Sao Paulo,
Tel: 55-11 287 5899
TLX: 3911153146 I1SDB
FAX: 55 11287 5119
CHINA/HONG KONG

Intel PRC Corp.
15/F, Office 1, Citic

Bldg.
Jian Guo Men Wai
Street

Beijing

Tel: 861 500 4850
TLX: 22947 INTEL CN
FAX: 861 500 2953

* Field Application Location

EUROPEAN SALES OFFICES

GERMANY

Intel GmbH
Dornacher Strasse 1

85622
Feldkirchen/Muenchen
Tel: (49) 089/90992-0
FAX: (49) 089/9043948

ISRAEL
Intel Semiconductor
Ltd

Atidim Industrial Park-
Neve Sharet

P.O. Box 43202
Tel-Aviv 61430

Tel: (972) 03 498080
FAX: (972) 03 491870

*Intel Semiconductor
Ltd.

32/F Two Pacific Place
88 Queensway Central
Central

Hong Kong

Tel: 852 5844 4555
FAX: 852 868 1989
INDIA

Inte! Asia Electronics,

nc.
4/2, Samrah Plaza
Street Mark's Road
Bangalore 560 001
Tel: 91 80 2215065
FAX: 91 80 2215067

JAPAN

*Intel J;ran K.K.
Dauchl nsugi Bldg.
1-8889 Fuchu-cho
Fuchu-shi, Tokyo 183
Tel: 81 42 36 07871
FAX: 81 48 23 00315

*Intel Japan K.K.
Flower-Hill Shin-machi

Idg.
1-23-9 Shinmachi
Setagaya-ku, Tokyo 154
Tel: 81 3 426 2231

FAX: 81 3 427 7620

ITALY

Intel Corp. Italia
Southp..

Milanofiori Palazzo E
20094 Assago

Milano

Tel: (39) (2) 575441
FAX: (39) (2) 3498464

NETHERLANDS
Int‘7l Semiconductor

Postbus 84130

3009 CC Rotterdam
Tel: (31) 10 407 11 11
FAX: (31) 10 455 4688

*Intel Japan K.K.
Kumagaya Bldg.

2-69 Hon-cho
Kumagaya-shi, Saitama

360
Tel: 81 48 52 46871
FAX: 81 48 52 47518

*Intel Japan K.K.
Mitsui-Seimei Musashi-
kosugi Bldg.

915 Shinmaruko,
Nakahara-ku
Kawasaki-shi,
Kanagawa 211

Tel: 81 44 733 7011
FAX: 81 44 733 7010

‘Intel Japan K.K.
Nihon Seimei Atsugi
Bldg.

1-2-1 Asahi-machi
Atsugi-shi, Kanagawa
243

Tel: 81 462 29 3731
FAX: 81 462 29 3781

*Intel Japan K.K.
Ryokuchi-eki Bldg.
2-4-1 Terauchi
ngunaka-shi, Osaka

5
Tel: 81 6 863 1091
FAX: 81 6 8631084

RUSSIA
Intel Technologies,

Krememshugskaya 617
121357 Moscow

Tel: 007-095-4439785
FAX: 007-095-4459420
TLX: 612092 smail su.

SPAIN

Intel Iberia SouthA.
Zubaran, 28

28010 Madrid

Tel: (34) (1) 308 2552
FAX: (34) (1) 410 7570

Intel Japan K.K.
Shinmaru Buildin

1-5-1 Marunouchi
Chiyoda-ku, Tokyo 100
Tel: 81 33201 3621
FAX: 81 3 3201 6850

“Intel Japan K.K.
Green Bldg.

1-16-20 Nishiki
Naka-ku, Nagoya City
460

Tel: 81 52 20 41261
FAX: 81 5220 41285

KOREA

Intel Korea, Ltd.

16th Floor, Life Building
61 Yeoeuido-Dong
Young Deung Po-Ku
Seoul 150-010

Tel: 822 784 8186,
8286, 8386

TLX: K29312 INTEL KO
FAX: 822 784 8096

SWEDEN

Intel Sweden A.B.
Dalvagen 24

171 36 Solna

Tel: (46) 8 705 5600
FAX: (46) 8 278085

UNITED KINGDOM

Intel Corp. (U.K)) Ltd.
Pipers Way

Swindon, Wiltshire SN3
1RJ

Tel: (44) (0793) 696000
FAX: (44) (0793)
641440

MEXICO
Intel Tecnologia de
O

lexIC
SouthA. de C.V.
Av. Mexico No. 2798-
9B, SouthH
44680 Guadala;ara Jal.
Tel. 523-640-1259
FAX: 523-642-7661

SINGAPORE

Intel Singapore
Technology, Ltd.

101 Thomson Road 08-
03

United Square
Singapore 1130
Tel: 65 250 7811
TLX: 39921 INTEL
FAX: 65 250 9256

TAIWAN

IEmel Technology (Far

ast

8th lcor 'No. 205

Bank Tower Building

Tung Hua North Road

Taipei

Tel: 886 2 716 9660

TLX: 13159 INTEL
'WN

T
FAX: 886 2 717 2455
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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 S.A.R.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 1RJ
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 MOW 6H8
Tel: (416) 675-2105
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