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ProductFeatures

* Flexible Smart\Voltage Technology
—2.7 V-3.6 V Read/Program/Erase
—12 V Vpp Fast Production Programming

* 1.65V-2.5V or2.7V-3.6V I/O Option
—Reduces Overall System Power

¢ High Performance
—2.7 V-3.6 V: 70 ns Max Access Time

¢ Optimized Block Sizes

—Eight 8-KB Blocks for Data, Top or
Bottom Locations

—Up to One Hundred Twenty-Seven 64-
KB Blocks for Code
* Block Locking
—Vc-Level Control through WP#
* Low Power Consumption
—9 mA Typical Read Current
* Absolute Hardware-Protection
—Vpp =GND Optlon
—Vc Lockout Voltage
¢ Extended Temperature Operation
—-40°Cto +85°C

¢ Automated Program and Block Erase
— Status Registers

Datasheet

* Intel® Flash Data Integrator Software
—Flash Memory Manager
— System Interrupt Manager
— Supports Parameter Storage, Streaming
Data (e.g., Voice)
¢ Extended Cycling Capability
—Minimum 100,000 Block Erase Cycles
Guaranteed
¢ Automatic Power Savings Feature
— Typical Icg after Bus Inactivity

¢ Standard Surface Mount Packaging
—48-Ball CSP Packages
—40- and 48-Lead TSOP Packages
* Density and Footprint Upgradeable for
common package
—8-, 16-, 32- and 64-Mbit Densities
e ETOX™ VIII (0.13 pm) Flash
Technology
—16 and 32-Mbit Densities

e ETOX™ VII (0.18 um) Flash Technology
—16-, 32- and 64-Mbit Densities

* ETOX ™ VI (0.25um) Flash Technology
—8-, 16-, and 32-Mbit Densities

* The x8 option not recommended for new
designs

The Intel® Advanced Boot Block Flash Memory (B3) device, manufactured on Intel’s latest 0.13
pm and 0.18 um technologies, represents a feature-rich solution at overall lower system cost.
The B3 device in x16 will be available in 48-lead TSOP and 48-ball CSP packages. The x8
option of this product family is available only in 40-lead TSOP and 48-ball uBGA™* packages.
Additional information on this product family can be obtained by accessing Intel’s website at:

http://www.intel.com/design/flash.

Notice:[This8pecificationlisSubjectioléhangewithoutotice. Werify WithyourlbcallhtelSales
officelfhatlyoulhavethelatestldatasheetbeforelfinalizinglaldesign.

OrderMumber:[290580-017
May(2003
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Introduction

This datasheet contains the specifications for the Intel® Advanced Boot Block Flash Memory (B3)
device, which is optimized for portable, low-power, systems. This family of products features
1.65V-2.5V or 2.7 V-3.6 V I/0Os, and a low V/Vpp oOperating range of 2.7 V-3.6 V for Read,
Program, and Erase operations. In addition, this family is capable of fast programming at 12 V.
Throughout this document, the term “2.7 VV” refers to the full voltage range 2.7 V-3.6 V (except
where noted otherwise) and “Vpp = 12 V" refers to 12 V £5%.

Section 1.0 and 2.0 provide an overview of the B3 device, including applications, pinouts, and pin
descriptions. Section 3.0 describes the memory organization and operation. Sections 4.0 and 5.0
contain the operating specifications. Finally, Sections 6.0 and 7.0 provide ordering and other
reference information.

The B3 device features the following:
¢ Enhanced blocking for easy segmentation of code and data or additional design flexibility
¢ Program Suspend to Read command

* Vg inputof 1.65V-2.5V or 2.7 V-3.6 V on all I/Os. See Figures 1 through 4 for pinout
diagrams and V¢ location

e Maximum program and erase time specification for improved data storage.

Table1.O0 B3DevicelFeatureSummary

28F800B3,[28F160B3,0]

Feature 28F008B3,[28F016B3 28F320830). 28F640B3 Reference
VecReadVoltage 2.70V-B.6V gggt:gggim
VecofOWoltage 1.65V-2.5Vor2.7V-3.6V Section(4.2,[2.4
Vpp[Program/Erase[Voltage 2.7V-3.6Vior1.4V-12.61V Section(4.2,[2.4
BusWidth 8Mit 16Mit Table(3
Speed 700s,[80ms,®0ms,100ms,110Ms Section[3.1

) ) 512KbitX[(16[{8Mbit),
M a ¢ 1024 KbitX[B[(8IMbit), 1024KbitRX16[16Mbit),0 Section@.2
emorylarrangemen 2048KbitXB16Mbit) 2048KbitX16[(32Mbit), ] ection(2.
4096KbitR[16[(64Mbit)
Eight8-Kbyteparameterblocks@and
Fifteen[64-Kbyteblocks[{8Mbit)or Section2.2
Blocking({top[orBottom) Thirty-one®4-Kbyte hainblocks {16 Mbit) A endixt(l:
Sixty-three®4-Kbytehainblocks(32Mbit) pp
Onelhundredventy-seven64-KbytefhainBlocks[(64Mbit)

Lockin WP#(Ibcks/unlocks[parameterBlocks Section[3.3
9 All@therDlocks[protectedisingVppO Table[8
Operatingdemperature Extended:[3400CHb#850C gggt:gzgim
Program/Erase[Cycling 100,000[dycles gggt:gggim

i ) 48-LeadTSOP,0
Packages 48—4E?a:$[£?lldBDC—ESA(3[IZZSI5D(2) 48-BallTUBGAITSP®, ] Figure 3, [Figure[®
48-BallVFBGA
NOTES:

1. 32-Mbitland[B4-MbitldensitiesMot@vailableih[40-lead T SOP.
2. 8-Mbitldensities[not(availableih[iBGA*[CSP.
3. VccMaxis3.3V0n0.25pm32-Mbitldevices.
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1.1

Product[Overview

Intel provides the most flexible voltage solution in the flash industry, providing three discrete
voltage supply pins: V¢ for Read operation, Vg for output swing, and Vpp for Program and
Erase operation. All B3 products provide program/erase capability at 2.7 V or 12 V (for fast
production programming), and read with V¢ at 2.7 V. Since many designs read from the flash
memory a large percentage of the time, 2.7 V V¢ operation can provide substantial power
savings.

The B3 products are available in either x8 or x16 packages in the following densities: (see Section
7.0, “Ordering Information” on page 42 for availability.)

¢ 8-Mbit (8, 388, 608-hit) flash memory organized as 512 Kwords of 16 bits each or 1024
Kbytes of 8-bits each

* 16-Mbit (16, 777, 216-hit) flash memory organized as 1024 Kwords of 16 bits each or
2048 Kbytes of 8-bits each

* 32-Mbit (33, 554, 432-hit) flash memory organized as 2048 Kwords of 16 bits each
* 64-Mbit (67, 108, 864-bit) flash memory organized as 4096 Kwords of 16 bits each

The parameter blocks are located at either the top (denoted by -T suffix) or the bottom (-B suffix)
of the address map in order to accommaodate different microprocessor protocols for kernel code
location. The upper two (or lower two) parameter blocks can be locked to provide complete code
security for system initialization code. Locking and unlocking is controlled by WP# (see Section
3.3, “Block Locking” on page 21 for details).

The Command User Interface (CUI) serves as the interface between the microprocessor or
microcontroller and the internal operation of the flash memory. The internal Write State Machine
(WSM) automatically executes the algorithms and timings necessary for Program and Erase
operations, including verification, thereby unburdening the microprocessor or microcontroller. The
status register indicates the status of the WSM by signifying block erase or word program
completion and status.

The B3 flash memory device is also designed with an Automatic Power Savings (APS) feature,
which minimizes system current drain and allows for very low power designs. This mode is entered
following the completion of a read cycle (approximately 300 ns later).

The RP# pin provides additional protection against unwanted command writes that may occur
during system reset and power-up/down sequences due to invalid system bus conditions (see
Section 3.6, “Power and Reset Considerations” on page 23).

Section 3.0, “Principles of Operation” on page 14 gives detailed explanation of the different modes
of operation. Section 4.0, “Thermal and DC Characteristics” on page 25 provides complete current
and voltage specifications. Refer to Section 5.1, “AC Read Characteristics” on page 30 for read,
program, and erase performance specifications.

Datasheet
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28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

ProductDescription

This section explains device pin description and package pinouts.

PackagelPinouts

The B3 flash memory device is available in 40-lead TSOP (x8, Figure 1),

48-lead TSOP (x16, Figure 2), 48-ball uBGA(x8 and x16, Figure 4 and Figure 5, respectively), and
48-ball VF BGA (x16, Figure 5) packages.

Figured.[40-Lead MSOP[PackagelforX8[Configurations
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NOTES:

1. 40-Lead(TSOPI[availablefor8-Mbitland[16-Mbitldensitiesonly.
2. Lowerldensities[haveMNClonfheMipper@ddressipins.[Forléxample,@nB-MbitldeviceWilllhave N COnPin(38.

Figure2.[48-Lead MSOP[PackagelforX16[Configurations
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TOPIVIEW

48 |——= | A
47 =7 | v
46 |—— | N
45 —3 | DQ,
44 ——7 | pQ,
43 —— | pQ,,
42 |—3

41 =7 | bQ,,
40 =7 | pq,
39 ——2 | bQ,,
38 [—=3 | DQ,
37 /——

36 |—= | pQ,
35 |—= | pq,
34 —=3 | bQ,,
33 —3 | DQ,
32 /= | bq,
31 —= | bq,
30 —=3 | bq,
29 == | pq,
28 |— | OE#
27 ——= | GND
26 — CE#
25 /— | A
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Figure[3.[NewMark{or[Pin-1inhdicator{or40-Lead BMb,[16MbTSOPANd48-Lead [BMb,[160
Mb[@nd[32MbTSOP

Current Mark:

New Mark:

Note: The topside marking on 8 Mb, 16 Mb, and 32 Mb Intel® Advanced Boot Block 40L and 48L TSOP
products will convert to a white ink triangle as a Pin-1 indicator. Products without the white
triangle will continue to use a dimple as a Pin-1 indicator. There are no other changes in package
size, materials, functionality, customer handling, or manufacturability. Product will continue to
meet stringent Intel quality requirements. The products affected are the following Intel Ordering
Codes:

10 Datasheet
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28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

40-LeadTSOP

48-LeadTSOP

Ext.Memp.B40
Mbit

Ext.Temp.[3200
Mbit

TE28F640B3TC70
TE28F640B3BC70
TE28F320B3TD70
TE28F320B3BD70
TE28F320B3TC70
TE28F320B3BC70
TE28F320B3TC90
TE28F320B3BC90
TE28F320B3TA100
TE28F320B3BA100
TE28F320B3TA110
TE28F320B3BA110

Ext.Temp.(160]
Mbit TE28F016B3TA90

TE28F016B3BA90
TE28F016B3TA110
TE28F016B3BA110

TE28F160B3TC70
TE28F160B3BC70
TE28F160B3TC80
TE28F160B3BC80
TE28F160B3TA90
TE28F160B3BA90
TE28F160B3TA110
TE28F160B3BA110

TE28F008B3TA90

Ext.Temp. B[] | TE28F008B3BAY0
Mbi

it TE28F008B3TA110
TE28F008B3BA110

TE28F800B3TA90
TE28F800B3BA90
TE28F800B3TA110
TE28F800B3BA110

Figure4.[x848-Ball[lBGA*[Chip[Size[Packagel(TopView,BallDown)

Datasheet
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NOTES:
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Figure[3.[x16[48-BallVeryFinePitchBGAAnd[[ABGA*[Chip[Size[Packagel(TopView,Ball(l

Down)
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NOTES:

1. A19,[A20,[@and[A210hdicatethedpgradel@ddressldonnections.llowerldensityldevicesWillothavefheipperd

address(solder(balls.[Routinglisotfecommendedlinhfhis(area.[A glisthellipgrade@ddressforthel

16-Mbitldevice. Ay listhellipgradeldaddressibrihe32-Mbit[device.[A,, isthelipgradel@address(iorihe64-Mbit

device.
2. Table 2,B3DevicePinDescriptions”’@n{page 13[detailsihelisagedfl@éachldevicepin.

Datasheet
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Table2.00 B3[DevicelPinDescriptions

Symbol

Type

Name@nd[Function

Ag—A21

INPUT

ADDRESSINPUTSforihemoryladdresses.[Addresses(arelinternallyTatched{during@lprogram(6r(]
eraseldycle.

28F008B3:[A[0-19],(28F016B3:[A[0-20],

28F800B3:[A[0-18],(28F160B3:[A[0-19],

28F320B3:[A[0-20],(28F640B3:[A[0-21]

DQ¢-DQy

INPUT/
OUTPUT

DATAINPUTS/OUTPUTS: Ihputs(array(datalontheSecond[CE#@ndWE#[dycle[during@Program
command.Ihputsidommands(ioihe[CommandWserhterfacewhen[CE#@ndWE#(are@ctive.Datalis[]
internallylatched.@utputs(array,itlentifier[and(Status(fegisterldata.The[datapinsfloatibiri-statewhen
thelchiplis(de-selected@rihe@utputs@reldisabled.

DQg—
DQis

INPUT/
OUTPUT

DATAINPUTS/OUTPUTS: [Inputs(array(dataldn(the[Second[CE#[AndWE#[dycle[during@Program]
command.Datalislinternallylatched.[Outputs@rray@ndlidentifierdata. Thedatalpinsfloatioiri-state [
when(thelghiplisde-selected.MotlincludeddnX8products.

CE#

INPUT

CHIPENABLE:[Activates(thelihternall@ontrollbgic, ihputBuffers,[decodersandSense@mplifiers. [CE#L
is[@Activelow.[CE#Mighlde-selectsihememoryldevice@ndeducespowerdonsumptionibStandby
levels.

OE#

INPUT

OUTPUTIENABLE:[Enablestheldevice's@utputsithroughiheldatabuffersduring@aRead@peration.O
OE#lis[active lbw.

WE#

INPUT

WRITEENABLE: [Tontrolsiwritesfbfhe[Command[Registerlandhhemory@rray. \WE#[is[@Activelbw.
Addressesland(datalarelatchedlonfhelfisinglédgeloffheSecondWE#[pulse.

RP#

INPUT

RESET/DEEPPOWER-DOWN: Wsesiwololtagelevels{V, ,Vy)doldontroleset/deeppower-down]
mode.

When[RP#ls[atlbgiclow,fheldevicelislih[Meset/deeppower-downnode,Whichdrivesthedutputs]
tolHigh-Z,Mesetsfhe Write[$tateMachine,@ndminimizes[urrentlevels{iccp).

WhenRP#(is@tlogiclhigh,iheldevicelisih[Standard@peration.(When[RP#[iransitionsfrom(bgic-
low(iollbgic-high, fheldeviceldefaultsibltheeadlarrayode.]

WP#

INPUT

WRITEPROTECT: [Providesl[alethodforlbcking@ndinlockingfhe Bwvolbckableparameterblocks.

WhenWP#[is@tlogiclow,fhelbckablelocks@relocked,preventing[Program@ndErase]
operations[iothoseBlocks.IflalProgramorEraseldperationlisattemptedonalockedblock,[$R.1[and0
either[3R.4[program]6r[$R.5[erase]WillbeSetdblihdicate the [Operationfailed.

WhenWP#[s@tlogichigh,fhelbckablelocks@renlocked@nddanbelprogrammeddrlérased.O]
SeelS$ection[3.3[{fordetailslonwrite[protection.

Veeo

INPUT

OUTPUT c:[Enables(allbutputsioBeldriveniol.8 VF2.5 ViwhilefheV5@Et2.7 V-3.3 V.0fthed
Vcclisliegulatedo(2.7 V-2.85 V,VccqlGanbeldriven(at1.65 V-2.5 Viib@Achievelowestpower]
operation[{see[$ection(4.4).

Thislihputhay BeffieddirectlyfoVcc (2.7 V-3.6 V).

Vee

DEVICE[POWERSUPPLY:[2.7 V-3.6 V

PROGRAM/ERASEPOWERSUPPLY: Suppliesipowerfor(Program@ndErasedperations. Vpphay[
belthelSamel@sVc[(2.7 V-3.6 V)[or(SingleSupplyoltage@dperation. [Forfastiprogramming &t
manufacturing,[11.4 V-12.6 VihaybeSuppliedoVpp. [Thispiniéannotbeleftiloating.[Applying O

11.4 V-12.6 VibVppganlonlybeldoneforaaximum6f1000dyclesionihelmainblocks@nd 25000
cycles@nthelparameterBlocks.Vppnaybeldonnected o2 Vior(aibtal6fBOMHourshaximumi{seel
Section(3.4{or[details).

VppEVpp protectsimemorylgontents[againstihadvertent@rdinintendedprogramandérasel]
commands.

GND

GROUND: [For(alllihternall@ircuitry.[All[groundlihputsust Beldonnected.

NC

NOICONNECT: [RPinthayBeldrivenoreftfloating.

2.2

Datasheet

Block[@rganization

The B3 device is an asymmetrically blocked architecture that enables system integration of code
and data within a single flash device. Each block can be erased independently of the others up to
100,000 times. For the address locations of each block, see the memory maps in Appendix C.
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221 ParameterBlocks

tel.

The B3 flash memory architecture includes parameter blocks to facilitate storage of frequently
updated small parameters (i.e., data that would normally be stored in an EEPROM). The word-
rewrite functionality of EEPROMSs can be emulated using software techniques. Each device

contains eight parameter blocks of 8 Kbytes/4 Kwords (8192 bytes/4,096 words) each.

2.2.2 MainBlocks

After the parameter blocks, the remainder of the array is divided into equal-size main blocks
(65,536 bytes/32,768 words) for data or code storage. The 8-Mbit device contains 15 main blocks;
16-Mbit flash has 31 main blocks; 32-Mbit has 63 main blocks; 64-Mbit has 127 main blocks.

3.0 Principles(of(Operation

Flash memory combines EEPROM functionality with in-circuit electrical program-and-erase
capability. The B3 device family utilizes a Command User Interface (CUI) and automated
algorithms to simplify Program and Erase operations. The CUI allows for 100% CMOS-level

control inputs and fixed power supplies during erasure and programming.

When Vpp < Vpp| k, the device will execute only the following commands successfully: Read
Array, Read Status Register, Clear Status Register, and Read Identifier. The device provides
standard EEPROM read, standby, and Output-Disable operations. Manufacturer identification and
device identification data can be accessed through the CUI. All functions associated with altering
memory contents, namely program and erase, are accessible via the CUI. The internal Write State
Machine (WSM) completely automates Program and Erase operations, while the CUI signals the
start of an operation and the status register reports status. The CUI handles the WE# interface to the

data and address latches, as well as system status requests during WSM operation.

3.1 Bus[Operation

The B3 flash memory device performs read, program, and erase in-system via the local CPU or
microcontroller. All bus cycles to or from the flash memory conform to standard microcontroller
bus cycles. Four control pins dictate the data flow in and out of the flash component: CE#, OE#,

WE#, and RP#. Table 3 summarizes these bus operations.

Table3.0 BusOperations®

Mode Note RP# CE# OE# WE# DQg_7 DQg_15
Read[{Array, [Status, [0rIdentifier) 2-4 Vi Vi VL ViH Dout Dout
Outputisable 2 ViH Vi Viy Viy Highz Highz
Standby 2 ViH \ X X Highz HighZ
Reset 2,0 VL X X X High(z High(z
Write 2,67 Vig VL Viy Vi Din Din

NOTES:

1. 8-bitldevicesusednlyDQ[0:7],[A6-bitldevicesseDQ[0:15].

2. XnustbelV, ,IV\yHordontrolpins@nd@ddresses.

. SeeDDC[(Dharacteristicsﬁbrm/ppLK,prl,Nppz,prS,pr4w0|tageS.

. Manufacturerfand(devicel@odes[hay(alsobelaccessedlihliead(identifierode[(A;—A,4 = 0).[$ee[Table[5.
. Referlib[Table B {orvalidD,yuring@Write[dperation.

. Tolprogram(or(érase(fhellbckableBlocks,BoldWP#@tV .

. RP#[mustbel@t[GNDZ 0.2 V(iblmeetthemaximumldeeppower-downldurrentSpecified.

~NoOghw
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3.1.3
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Read

The flash memory has four read modes available: read array, read identifier, read status, and read
query. These modes are accessible independent of the Vpp voltage. The appropriate Read Mode
command must be issued to the CUI to enter the corresponding mode. Upon initial device power-
up or after exit from reset, the device automatically defaults to read-array mode.

CE# and OE# must be driven active to obtain data at the outputs. CE# is the device selection
control; when active, it enables the flash memory device. OE# is the data output control, and it
drives the selected memory data onto the I/O bus. For all read modes, WE# and RP# must be at
V. Figure 6 illustrates a read cycle.

OutputDisable

With OE# at a logic-high level (V,y), the device outputs are disabled. Output pins are placed in a
high-impedance state.

Standby

Deselecting the device by bringing CE# to a logic-high level (V,4) places the device in standby
mode, which substantially reduces device power consumption without any latency for subsequent
read accesses. In standby, outputs are placed in a high-impedance state independent of OE#. If
deselected during Program or Erase operation, the device continues to consume active power until
the Program or Erase operation is complete.

Deep[Power-DownIReset

From read mode, RP# at V,_for time tp| piy deselects the memory, places output drivers in a high-
impedance state, and turns off all internal circuits. After return from reset, a time tpq\ is required
until the initial read-access outputs are valid. A delay (tpywi OF tpg) IS required after return from
reset before a write can be initiated. After this wake-up interval, normal operation is restored. The
CUI resets to read-array mode, and the status register is set to 80H. Figure 11A illustrates this case.

If RP# is taken low for time tp| py during a Program or Erase operation, the operation will be
aborted and the memory contents at the aborted location (for a program) or block (for an erase) are
no longer valid, since the data may be partially erased or written. The abort process goes through
the following sequence:

1. When RP# goes low, the device shuts down the operation in progress, a process that takes time
tpLrH to complete.

2. After this time tp| gy, the part will either reset to read-array mode (if RP# has gone high during
tpLrH, Figure 11B), or enter reset mode (if RP# is still logic low after tp gy, Figure 11C).

3. In both cases, after returning from an aborted operation, the relevant time tpoy OF tppwi/
tpyeL Must be waited before a Read or Write operation is initiated, as discusseg in the previous
paragraph. However, in this case, these delays are referenced to the end of tp| gy rather than
when RP# goes high.

As with any automated device, it is important to assert RP# during system reset. When the system
comes out of reset, the processor expects to read from the flash memory. Automated flash
memories provide status information when read during program or Block-Erase operations. If a
CPU reset occurs with no flash memory reset, proper CPU initialization may not occur because the
flash memory may be providing status information instead of array data. Intel® Flash memories
allow proper CPU initialization following a system reset through the use of the RP# input. In this
application, RP# is controlled by the same RESET# signal that resets the system CPU.
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3.1.5

3.2

3.2.1

16

Write

A write occurs when both CE# and WE# are low and OE# is high. Commands are written to the
Command User Interface (CUI) using standard microprocessor write timings to control Flash
operations. The CUI does not occupy an addressable memory location. The address and data buses
are latched on the rising edge of the second WE# or CE# pulse, whichever occurs first. Table 6
shows the available commands, and Appendix A provides detailed information on moving between
the different modes of operation using CUI commands.

Two commands modify array data: Program (40H), and Erase (20H). Writing either of these
commands to the internal Command User Interface (CUI) initiates a sequence of internally timed
functions that culminate in the completion of the requested task (unless that operation is aborted by
either RP# being driven to V,_for tp| gy Or an appropriate Suspend command).

Modes[of(Operation

The flash memory has four read modes (read array, read identifier, read status, and read query; see
Appendix B), and two write modes (program and block erase). Three additional modes (erase
suspend to program, erase suspend to read, and program suspend to read) are available only during
suspended operations. Table 4 summarizes the commands used to reach these modes. Appendix A
is a comprehensive chart showing the state transitions.

Read[Array

When RP# transitions from V,_(reset) to V,y, the device defaults to read-array mode and will
respond to the read-control inputs (CE#, address inputs, and OE#) without any additional CUI
commands.

When the device is in read-array mode, four control signals control data output.
¢ WE# must be logic high (V)
¢ CE# must be logic low (V)
* OE# must be logic low (V)
* RP# must be logic high (V,y)
In addition, the address of the preferred location must be applied to the address pins. If the device is

not in read-array mode, as would be the case after a Program or Erase operation, the Read Array
command (FFH) must be written to the CUI before array reads can occur.

Datasheet
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Table4.00 Command[Codes(andDescriptions

Code DevicelMode Description
gggll: Invalid/ Unassignedl@ommands(thatShouldhotbelsed.Ihtelfeservestheightibfedefinefhesed
aa Reserved codesforfuturefunctions.
C0,@8
FF Read[Array Places(theldevicelihfead-arrayode,Suchlihat@rray(dataiwill(be @utputlon(fheldatalpins.
Thislis[afwo-cyclel@ommand.The(first@yclepreparesiheCUIfor@programdperation.Thel
20 ProgramSet-U second(gyclellatches@ddresseslandldatalinformationlandlihitiatesthe WSMbléxecutethed
g p program(algorithm.ThelflashButputs(Status(fegisterldataihen[CE#0rOE#(isfbggled.[ARead ]
Arrayl@ommandlisfequired@fterlprogramminglibfeadarray(data.[SeelSection(3.2.4.
Alternate(]
10 ProgramSet-Up (Seeld0H/Program($et-Up)
Prepares(the[CUIfortheEraseConfirm@ommand.Iflthe MextidommandlishotanErased
20 EraseSet-U Confirml@ommand, thenthe[CUIWill[{a)Setoth[$R.4[@AndSR.50ffhelStatus(fegisteriblaril,”O
P (b)[placeiheldevicelihtolthe fead-status-registerithode,@nd({c) Waitfbr@notherl@ommand.Seel]
Section[3.2.5.

EraselConfirm Ifthepreviousl@ommandwas(an(Erase$et-Upléommand,thenfhe[CUIWwilldlosefhe@ddress]
and(datallatches,[@ndbeginleérasingfheBlocklihdicateddnthel@ddress(pins.During@érase,thel]
devicewilllonlyMespondibiheReadStatus(RegisterandEraseSuspendi@ommands.[The

Y devicewillldutput(Status-registerdatalwhen[CE#0r[OE#[isfbggled.
ProgramErasel]| [flalProgramorlEraseOperationiwas[previouslylSuspended, thisicommandiwilllesumelihatl
Resume operation.
Issuingfhisl@ommandwillbeginiolSuspendheldurrently@éxecutingProgram/Erase@peration.(]
Thel8tatus(registeriWilllihdicateWwhen(theldperation(hasbeenSuccessfully[Suspended byl
BO Program[[Erasel]| settingleitherihelprogramSuspend{SR.2)0réraselSuspend{SR.6),[@ndihe[(WSMI[Statusbit[]
Suspend (SR.7)fb@M1"[(ready).The(WSMmwill@ontinuefblidleihfhe[SUSPENDState, fegardlessoffhe]
state@ffalllihput-controlpinstéxceptRP#,WhichwillimmediatelyShutldownthe[WSM@ndthed
remainder6fthelchip,flitisdrivenio V) .[SeeSection3.2.4.1[@ndSection[3.2.4.1.
Thisldommand(places(theldevicelintolfead-status-registerifhode.[ReadingtheldeviceWillButput[
70 Read[S$tatus theldontents(ofltheStatus(fegister, fegardlessiofthe@ddresspresentedibtheldevice.[The
Register devicelautomaticallyléntersthisihodelafter[aProgram(orEraseldperationhasbeenlihitiated.[]
Seel[$ection[3.2.3.
ClearStatus The(WSMI(dan(SettheBlock-lock(Status({SR.1), Vpp(Status[(SR.3),[program(sStatus(SR.4),[and ]
50 Register erase(Status[(SR.5)bitslihfheStatusfegisterfo1, Dutltldannot@learfhemof0."Issuingihis
9 command(@lears(thosebits{o[[0.”
Putsthe(devicelihtofhelihtelligent-identifier-readode, Sothateadingfheldevice Wil [butput[]
90 Readdentifier | thehanufacturerlanddeviceldéodes(Aqy=DForihanufacturer,[Aq=Gordevice,@lldtherd
addresslihputs(thustbe(0).[SeelSection[Section(3.2.2.
NOTE: SeelAppendix[Aforihodefransitionlinformation.
3.2.2 Read[dentifier

Datasheet

To read the manufacturer and device codes, the device must be in read-identifier mode, which can
be reached by writing the Read Identifier command (90H). Once in read-identifier mode, Ag =0
outputs the manufacturer’s identification code, and Ay = 1 outputs the device identifier (see

Table 5) Note: A;—A,; = 0. To return to read-array mode, write the Read-Array command (FFH).
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Table’.00 ReadddentifierTable

3.2.3

3.23.1

18

Devicelldentifier
Size Mfr.ID 10 B0
(TopBoot) (Bottom[Boot)
28F004B3 D4H D5H
0089H

28F400B3 8894H 8895H
28F008B3 D2H D3H
28F800B3 0089H 8892H 8893H
28F016B3 DOH DiH
28F160B3 8890H 8891H
28F320B3 0089H 8896H 8897H
28F640B3 8898H 8899H

Read[Status[Register

The device status register indicates when a Program or Erase operation is complete, and the success
or failure of that operation. To read the status register, issue the Read Status Register (70H)
command to the CUI. This causes all subsequent Read operations to output data from the status
register until another command is written to the CUI. To return to reading from the array, issue the
Read Array (FFH) command.

The status-register bits are output on DQy—-DQ. The upper byte, DQg—DQ15, outputs 00H during a
Read Status Register command.

The contents of the status register are latched on the falling edge of OE# or CE#, which prevents
possible Bus errors that might occur if status-register contents change while being read. CE# or
OE# must be toggled with each subsequent status read, or the status register will not indicate
completion of a Program or Erase operation.

When the WSM is active, SR.7 will indicate the status of the WSM; the remaining bits in the status
register indicate whether or not the WSM was successful in performing the preferred operation (see
Table 7 on page 21).

ClearinglihelStatus[Register

The WSM sets status bits 1 through 7 to “1,” and clears bits 2, 6, and 7 to “0,” but cannot clear
status bits 1 or 3 through 5 to “0.” Because bits 1, 3, 4, and 5 indicate various error conditions,
these bits can be cleared only through the Clear Status Register (50H) command. By allowing the
system software to control the resetting of these bits, several operations may be performed (such as
cumulatively programming several addresses or erasing multiple blocks in sequence) before
reading the status register to determine if an error occurred during that series. Clear the status
register before beginning another command or sequence. Note, again, that the Read Array
command must be issued before data can be read from the memory array.

Datasheet
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Program(Mode

Programming is executed using a two-write sequence. The Program Setup command (40H) is
written to the CUI followed by a second write that specifies the address and data to be
programmed. The WSM will execute a sequence of internally timed events to program preferred
bits of the addressed location, then verify the bits are sufficiently programmed. Programming the
memory results in specific bits within an address location being changed to a “0.” If users attempt
to program “1”’s, the memory cell contents do not change and no error occurs.

The status register indicates programming status: while the program sequence executes, status bit 7
is “0.” The status register can be polled by toggling either CE# or OE#. While programming, the
only valid commands are Read Status Register, Program Suspend, and Program Resume.

When programming is complete, the program-status bits should be checked. If the programming
operation was unsuccessful, bit SR.4 of the status register is set to indicate a program failure. If
SR.3 is set, then Vpp was not within acceptable limits, and the WSM did not execute the program
command. If SR.1 is set, a program operation was attempted on a locked block and the operation
was aborted.

The status register should be cleared before attempting the next operation. Any CUI instruction can
follow after programming is completed; however, to prevent inadvertent status-register reads, be
sure to reset the CUI to read-array mode.

Suspending@ndResuming[Program

The Program Suspend halts the in-progress program operation to read data from another location of
memory. Once the programming process starts, writing the Program Suspend command to the CUI
requests that the WSM suspend the program sequence (at predetermined points in the program
algorithm). The device continues to output status-register data after the Program Suspend
command is written. Polling status-register bits SR.7 and SR.2 will determine when the program
operation has been suspended (both will be set to “1”). tynrH1/tEnrH1 SPECifY the program-
suspend latency.

A Read Array command can now be written to the CUI to read data from blocks other than that
which is suspended. The only other valid commands while program is suspended are Read Status
Register, Read Identifier, and Program Resume. After the Program Resume command is written to
the flash memory, the WSM will continue with the program process and status-register bits SR.2
and SR.7 will automatically be cleared. After the Program Resume command is written, the device
automatically outputs status-register data when read (see Appendix E for Program Suspend and
Resume Flowchart). Vpp must remain at the same Vpp level used for program while in program-
suspend mode. RP# must also remain at V4.

EraseMode

To erase a block, write the Erase Set-up and Erase Confirm commands to the CUI, along with an
address identifying the block to be erased. This address is latched internally when the Erase
Confirm command is issued. Block erasure results in all bits within the block being set to “1.” Only
one block can be erased at a time. The WSM will execute a sequence of internally timed events to
program all bits within the block to “0,” erase all bits within the block to “1,” then verify that all
bits within the block are sufficiently erased. While the erase executes, status bit 7 isa “0.”

When the status register indicates that erasure is complete, check the erase-status bit to verify that

the Erase operation was successful. If the Erase operation was unsuccessful, SR.5 of the status
register will be set to a “1,” indicating an erase failure. If Vpp was not within acceptable limits after
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3.25.1

the Erase Confirm command was issued, the WSM will not execute the erase sequence; instead,
SR.5 of the status register is set to indicate an Erase error, and SR.3 is set to a “1” to identify that
Vpp supply voltage was not within acceptable limits.

After an Erase operation, clear the status register (50H) before attempting the next operation. Any
CUI instruction can follow after erasure is completed; however, to prevent inadvertent status-
register reads, it is advisable to place the flash in read-array mode after the erase is complete.

Suspending@ndResuming[Erase

Since an Erase operation requires on the order of seconds to complete, an Erase Suspend command
is provided to allow erase-sequence interruption in order to read data from—or program data to—
another block in memory. Once the erase sequence is started, writing the Erase Suspend command
to the CUI requests that the WSM pause the erase sequence at a predetermined point in the erase
algorithm. The status register will indicate if/when the Erase operation has been suspended.

A Read Array/Program command can now be written to the CUI in order to read data from/
program data to blocks other than the one currently suspended. The Program command can
subsequently be suspended to read yet another array location. The only valid commands while
Erase is suspended are Erase Resume, Program, Read Array, Read Status Register, or Read
Identifier. During erase-suspend mode, the chip can be placed in a pseudo-standby mode by taking
CE# to V|, which reduces active current consumption.

Erase Resume continues the erase sequence when CE# = V| . As with the end of a standard Erase
operation, the status register must be read and cleared before the next instruction is issued.

Table®.0 CommandBusDefinitions {4
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FirstBus[Cycle SecondBus[Cycle
Command Notes Oper Addr Data Oper Addr Data
Read[Array Write X FFH
Readdentifier 2 Write X 90H Read 1A ID
Read[StatusRegister Write X 70H Read X SRD
Clear[Status[Register Write X 50H
Program 3 Write X 40HID] Write PA PD
10H
BlockErase/Confirm Write X 20H Write BA DOH
Program/Erase[$uspend Write X BOH
Program/EraseResume Write X DOH
NOTES:

PA:[Program[Address PD:[ProgramData BA:Block[Address

|A: Odentifier[Address ID: Odentifier(Data SRD: [Status[RegisterData
1. Busloperations(areldefinedih[Table[3.
2. Followingfhellntelligentddentifierl@ommand,fwo[Read[0perations(accesshanufacturerlandldeviceldcodes.(]
AlQEDFormanufacturerfdode, [AgEF{orldeviceldode.[A—Ay F0.
3. Either[40H0r10HGommand(isValid@lthoughtheStandard(is[40H.
4. Whenwriting[@ommands(ib(iheldevice, fheupper(databus[DQd-DQs]ShouldbeleitherV,, orV,y,fo0
minimizel@urrentdraw.
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Table(7.0 Status[RegisterBitDefinition

28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

WSMS ESS ES PS

VPPS PSS BLS R

7 6 5 4

NOTES:

SR.7EWRITESTATEMACHINESTATUS(WSMS)
1EZMReadyld

CheckWrite [BtateMachine bit{irstibldetermineWwordprogram]
or(block-erasel@ompletion, Beforel@heckingprogram(oriérase-

OZF[Erasedn[Progress/Completed

OFBusy status(bits.
SR.6FERASE-SUSPENDISTATUSIESS) WhenléraselSuspendlislissued,WSMhaltsléxecution@nd(Sets]
1=[Erase[Suspended both(WSMS[@ndESSBitstbl1l."[ESSBitlemainsSet@tr " Until(]

an[EraseResumeldommandlislissued.

SR.5EFERASESSTATUSIES)
1EZ[ErrorInBlockErasure
OF[BuccessfulBlockErase

Whenthisbitlis[Seto1,"WSMMhas@ppliedfhehax. Mumberd
oflérase[pulses(ibfheblockl@andlisStilllinablefbrerify ]
successfulblock@rasure.

SR.4AEPROGRAMSTATUSI(PS)
1EErrorih[WordProgram
0F[SuccessfullWord[Program

When[this[bitlis[Seto1,”WSMhas@ttemptedbutfailed o
program[afword.

SR.3EVppBTATUSIVPPS)
1=VpplllowDetect,[Operation[Abort
0EVppOK

ThelVppstatusbitldoesmotprovidedontinuouslihdication@fd
Vppievel.[TheWSMihterrogatesVpp(levelldnly@fterihed
Program(ar[Erasel¢ommand(Sequences(havelBeenléntered,]
andlihforms(ihe(System{iflVpphashotbeenSwitcheddn.[The
Vpplis@lsoBheckedbeforefhe@perationliserified Bythel
WSM.ThelVppstatusbitlismotlguaranteedibMeport@accurate]
feedbackbetweenVpp, khax@ndVpp, minldrbetweenVpp, O
max@ndVpp4mmin.

SR.2EPROGRAMBUSPENDITATUSPSS)
1E[Program[Suspended
OEF[ProgramlihProgress/Completed

When[program(Suspendlis(issued, WSMMaltséxecution@ndO
setsBothWVSMS@ndPSShitsib."[PSSBitremains(Setb 1"}
until@ProgramResumedommandlisissued.

SR.1EMBLOCKIOCKSTATUS
1E[Program/Eraseattempteddnbckedblock;
Operation(@aborted
OEFMoldperationibllbckedblocks

IflaProgram(orErase0peration(is@ttemptediodne6fthe]
lockedblocks, fhishitlis[SetDyfhe WSM.[Theloperation
specifiedlis[@bortedandheldevicelisreturnediblfeadStatus]
mode.

SR.OEFMRESERVEDFORKFUTUREENHANCEMENTSIR)

ThisbitliseservedforfutureliselandShouldBehaskedout]
when(pollingtheStatus(register.

NOTE: AlCommandi$equencelErrorlislihdicatedwhen($R.4,[3R.5,[and[3R.7[@Are(Set.

3.3 Blocklocking

The B3 device architecture features two hardware-lockable parameter blocks.

3.3.1

WP#ZV, HorBlockIlocking

The lockable blocks are locked when WP# =V, ; any program or Erase operation to a locked
block will result in an error, which will be reflected in the status register. For top configuration, the
top two parameter blocks (blocks #133 and #134 for the 64 Mbit, #69 and #70 for the 32 Mbit,
blocks #37 and #38 for the 16 Mbit, blocks #21 and #22 for the 8 Mbit, blocks #13 and #14 for the
4 Mbit) are lockable. For the bottom configuration, the bottom two parameter blocks (blocks #0
and #1 for 4 /8 /16 /132/64 Mbit) are lockable. Unlocked blocks can be programmed or erased

normally (unless Vpp is below Vpp| k).

Datasheet
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3.3.2

WP#ELV yforBlockWnlocking

WP# = V| unlocks all lockable blocks.

These blocks can now be programmed or erased.

Note that RP# does not override WP# locking as in previous Boot Block devices. WP# controls all

block locking and Vpp provides protection against spurious writes. Table 8 defines the write-
protection methods.

Table[8.00 Write-ProtectionTruthTableforiheB3DevicelFamily

3.4

Warning:

34.1

3.5

22

Vpp WP# RP# Write[ProtectionProvided
X X VL AllBlocksIlocked
VL X Vi AllBlocksIlocked
2VppLk Vi ViH LockableBlocks[llocked
2WVpp K Viy Vi AllBlocksWnlocked

VpplProgramlandEraselVoltages

The B3 products provide in-system programming and erase at 2.7 V. For customers requiring fast
programming in their manufacturing environment, B3 device includes an additional low-cost 12-V
programming feature.

The 12-V Vpp mode enhances programming performance during the short period of time typically
found in manufacturing processes; however, it is not intended for extended use. 12 V may be
applied to Vpp during program and Erase operations for a maximum of 1000 cycles on the main
blocks, and 2500 cycles on the parameter blocks. Vpp may be connected to 12 V for a total of 80
hours maximum.

Stressing the device beyond these limits may cause permanent damage.

During Read operations or idle times, Vpp may be tied to a 5-V supply. For Program and Erase
operations, a 5-V supply is not permitted. The Vpp must be supplied with either 2.7 VV-3.6 V or
11.4 V-12.6 V during Program and Erase operations.

VppELV, Hor[CompleteProtection

The Vpp programming voltage can be held low for complete write protection of all blocks in the
flash device. When Vpp is below Vpp i, any Program or Erase operation will result in a error,
prompting the corresponding status-register bit (SR.3) to be set.

Power[Consumption

Intel flash devices have a tiered approach to power savings that can significantly reduce overall
system power consumption. The Automatic Power Savings (APS) feature reduces power
consumption when the device is selected but idle. If the CE# is deasserted, the flash enters its
standby mode, where current consumption is even lower. The combination of these features can
minimize memory power consumption, and therefore, overall system power consumption.

Datasheet
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3.51

3.5.2

3.5.3

3.54

3.6

3.6.1

Datasheet
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Active[Power

With CE# at a logic-low level and RP# at a logic-high level, the device is in the active mode. Refer
to the DC Characteristic tables for 1 current values. Active power is the largest contributor to
overall system power consumption. Minimizing the active current could have a profound effect on
system power consumption, especially for battery-operated devices.

AutomaticPower[Savings[(APS)

Automatic Power Savings provides low-power operation during read mode. After data is read from
the memory array and the address lines are quiescent, APS circuitry places the device in a mode
where typical current is comparable to 1. The flash stays in this static state with outputs valid
until a new location is read.

Standby[Power

With CE# at a logic-high level (V) and the device in read mode, the flash memory is in standby
mode, which disables much of the device circuitry, and substantially reduces power consumption.
Outputs are placed in a high-impedance state independent of the status of the OE# signal. If CE#
transitions to a logic-high level during Erase or Program operations, the device will continue to

perform the operation and consume corresponding active power until the operation is completed.

System engineers should analyze the breakdown of standby time versus active time, and quantify
the respective power consumption in each mode for their specific application. This approach will
provide a more accurate measure of application-specific power and energy requirements.

Deep[Power-Down[Mode

The deep power-down mode is activated when RP# = V| (GND % 0.2 V). During read modes,
RP# going low de-selects the memory and places the outputs in a high-impedance state. Recovery
from deep power-down requires a minimum time of tpqy (See “AC Read Characteristics” on
page 30.)

During program or erase modes, RP# transitioning low will abort the in-progress operation. The
memory contents of the address being programmed or the block being erased are no longer valid as
the data integrity has been compromised by the abort. During deep power-down, all internal
circuits are switched to a low-power savings mode (RP# transitioning to V|_or turning off power
to the device clears the status register).

Powerland[Reset[Considerations

Power-Up/Down[Characteristics

To prevent any condition that may result in a spurious write or erase operation, it is recommended
to power-up Ve and Vecq together. Conversely, Ve and Vg must power-down together. It is
also recommended to power-up Vpp with or slightly after Vc. Conversely, Vpp must powerdown
with or slightly before V.

If Vg and/or VPP are not connected to the Ve supply, then V¢ should attain VcMin before

applying VCCQ and VPP. Device inputs should not be driven before supply voltage = VCCMin.
Power supply transitions should only occur when RP# is low.

23
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3.6.2

3.6.3

3.7

24

RP#[Connectedio[System[Reset

The use of RP# during system reset is important with automated program/erase devices because the
system expects to read from the flash memory when it exits reset. If a CPU reset occurs without a
flash memory reset, proper CPU initialization will not occur because the flash memory may be
providing status information instead of array data. Intel recommends connecting RP# to the system
CPU RESET# signal to allow proper CPU/flash initialization following system reset.

System designers must guard against spurious writes when V¢ voltages are above V| k. Because
both WE# and CE# must be low for a command write, driving either signal to V4 will inhibit
writes to the device. The CUI architecture provides additional protection since alteration of
memory contents can occur only after successful completion of the two-step command sequences.
The device is also disabled until RP# is brought to Vy, regardless of the state of its control inputs.
By holding the device in reset (RP# connected to system POWERGOOD) during power-up/down,
invalid bus conditions during power-up can be masked, providing yet another level of memory
protection.

Ve, WpplandRP#Oransitions

The CUI latches commands as issued by system software and is not altered by Vpp or CE#
transitions or WSM actions. Its default state upon power-up, after exit from reset mode or after
Vc transitions above V| g (Lockout voltage), is read-array mode.

After any program or Block-Erase operation is complete (even after Vpp transitions down to
VppL k), the CUI must be reset to read-array mode via the Read Array command if access to the
flash-memory array is required.

PowerlSupplyDecoupling
Flash memory power-switching characteristics require careful device decoupling. System
designers should consider the following three supply current issues:

1. Standby current levels (Iccs)

2. Read current levels (Iccr)

3. Transient peaks produced by falling and rising edges of CE#.

Transient current magnitudes depend on the device outputs’ capacitive and inductive loading. Two-
line control and proper decoupling capacitor selection will suppress these transient voltage peaks.
Each flash device should have a 0.1 pF ceramic capacitor connected between each V¢ and GND,
and between its Vpp and GND. These high-frequency, inherently low-inductance capacitors should
be placed as close as possible to the package leads.
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Thermall@nd[IDC[Characteristics

4.1

Warning:

Datasheet

AbsoluteMaximum[Ratings

Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the “Operating Conditions” is not recommended,

and extended exposure beyond the “Operating Conditions” may affect device reliability.

theatestdatasheetbeforefinalizingaldesign.

NOTICE: [$pecifications@re(subjectbl@hangewithoutMotice. WerifyWwithyourlIbcalIntel[Sales[office fhatyouhave [

Parameter Maximum[Rating Notes

Extended[@perating(Temperature

During[Read —-400CCb#850C

DuringBlockErase@nd[Program —-400CIb#850C

TemperatureldinderBias —-400CbH#850C
StorageTemperature —650CHbF1250C
Voltage@On[AnyPin{exceptVcc@AndYpp)With[Respectfo[GND —0.5 VibEF3.7 V 1
VppVoltage(forBlockErase@ndProgram)with[Respectfb(GND | —0.5 VibEF13.5V 1,2,3
VeclandWecqdupplyVoltagewith[Respectfo[GND —0.2[Vib+3.6[V
OutputShort[CircuitlCurrent 100MA 4

NOTES:

1. Minimum[DColtagelis[#0.5 Vdnlihput/outputpins.Duringiransitions, thislevelnhay

undershootio32.0 Vibriperiods20ms. MaximumDColtagelonihput/outputPinsisVccO

+0.5 Viwhich,[during(fransitions, ay@vershootfo V- #2.0 Vibr(periodsx20ms.
2. MaximumDCQoltage@nVpplhaydvershootib#14.0 Vibriperiods[20ms.

3. Vpp[Programyoltagelismormally[1.65 V-3.6 V.[Connectionba1.4 V-12.6 VSupplyBanbell
done(foraMaximum[0f[1000dyclesionfhemainblocks@nd2500[@dyclesioniheparameter
blocksduringlprogram/erase.Vpplthaybeldonnectedib[12 Vfor(afbtal 6fBOHoursthaximum.O

4. OutputShortedforfiolorefhandneSecond.MohorefhandneldutputShorted@tAfime.

25
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4.2 Operating[Conditions
Table©.0 TemperaturelandVoltage©perating[Conditions

Symbol Parameter Notes Min Max Units
Ta Operating[demperature —-40 +85 °C
Veer VccBupplyVoltage 1,2 2.7 3.6 Volts
Veer 1,2 3.0 3.6
Vecot 1 2.7 36
Veeo? 1/O[BupplyVoltage 1.65 25 Volts
Veeos 1.8 25
Vppq SupplyWoltage 1 1.65 3.6 Volts
Vpp 1,8 11.4 12.6 Volts
Cycling BlockErase[Cycling 3 100,000 Cycles
NOTES:

1. VeclandlVecqtnustisharelthelSameSupplyWhenltheylarelinthelV ¢y [Mange.

2. VecMax(Z3.3VHor[0.25um32-Mbit[devices.

3. ApplyinglVpp = 11.4 V-12.6 VIduringlalprogram/eraseléan(onlybeldoneforamaximumof1000@ycleson
theainblocks@nd2500(@yclesonthelparameterblocks.Vppaybeldonnectedio12 Vioriaiotal0fC
80Moursaximum.O

4.3 DC[Current[Characteristics
Table10.[DCI[Current[Characteristics[(Sheet[1[6f[3)
Vee | 27V-3.6V | 2.70V-2.85V | 2.7(V-3.3V
. TestO
Sym Parameter Veeq | 2.7V-3.6V | 1.65V-2.5V | 1.8¥-2.5V | Unit Conditions
Note | Typ | Max | Typ Max Typ Max
VecEO
VchaX
| | VeeoED
Ll nputload[Current 1,2 =01 =1 =1 HA VecoMax
V|N§NCCQD
orlGND
VecEO
VchaX
Lo gﬂﬁfgg?leakagem 1,2 +110 +110 +10 | pA xgggﬁgx
VINEV el
orlGND
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Table10.[DC[Current[Characteristics[{Sheet2[6f[3)

Datasheet

Vee | 27V-3.6V | 2.7V-2.85Y | 2.7V-3.3¥
. TestO
Sym Parameter Veeg | 2.7W-3.6V | 1.650V-2.5V | 1.8[¥-2.5V | Unit Conditions
Note Typ | Max | Typ Max Typ Max
Ve$tandbyCurrentd VO
for[0.13[and[0.180 1 7 15 20 50 150 250 MA | VccMax
Micron[Product CE#EZRP#0
=NVcceq
orfduringd
lccs Program/O
Ve$tandbyCurrentd Erasel
for[0.25Micron0] 1 10 25 20 50 150 250 HA | Suspend
Product WP#ED
VCCQ@I'D
GND
VecPower-Downld VecEO
Current(for0.13[@and0O 1,2 7 15 7 20 7 20 A | VccMax
0.18mMicronProduct VeeoEO
\% Max
leep cco
VccPower-Down(] VinEWVccqU
Currentfor(0.2500] 1,2 7 | 25 7 25 7 25 | pa |OrEGND
Product RP#EGND]
+[0.2[V
VccReadCurrentford VecEO
0.13[@nd[0.18Micrond | 1,2,3 9 18 8 15 9 15 mA | VecMax
Product VCCQED
VccQMaX
| OE#=ZV 4,0
CCR § o CE#EV,_
Vc[Read[Currentorl fZBMHZz,O
0.25MicronProduct 12,3 10 18 8 15 9 15 mA louT=00nA
Inputs@lﬂ”_lil
OI’ISV|H
RP#ZGNDC
lppp | VPPIDEEPIPOWer- 1 02 | 5 | 02 5 02 | 5 | pa |zD2W
Down[Current
VepsVcc
VppEFVepy 0
18 55 18 55 18 55 mA | Programlih(J
Progress
lccwn | VecProgram[Currentd| 1,4 VppFVppan
12v)0
8 22 10 30 10 30 mA &’rogramih[l
Progress
VppEVppy,
16 45 21 45 21 45 mA | EraselihO
Progress
ICCE VCCEErase[([:urrentD 1,4 VPPEWPPZD
(12v)0)
8 15 16 45 16 45 mA ErasednD
Progress
VcclEraseSuspendd
Current(for0.13[@nd0 7 15 50 200 50 200 HA CE#EV,, 1
| ; | 0.18MicronProduct Erased]
CCES 1,45
lccws | vc[EraseSuspendD Suspendinl]
Currentfor(0.250 10 | 25 50 200 50 | 200 | pa | Progress
MicronProduct
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Table[10.[DC[Current[Characteristics[(Sheet[3[af[3)

Sym

Parameter

Vee

2.7vV-3.6V

2.7v-2.85V

2.7V-3.3V

Veeo

2.7vV-3.6V

1.65V-2.5V

1.8V-2.5V

Note

Typ | Max

Typ Max

Typ Max

Unit

Testl
Conditions

IppR

VppRead[Current

1,4

2 +150

2 +150

2 +150

HA

VepisVcc

50 200

50 200

50 200

HA

VepzVcc

IpPwO

Vpp[Program[Current]

14

0.05 | 0.1

0.05 0.1

0.05 0.1

mA

VppEVpp1 o
Program(ih(d
Progress

mA

VepFVpp2n
(12v)0
Program(ih(J
Progress

IppE

VppEraselCurrentd

14

0.05 | 0.1

0.05 0.1

0.05 0.1

mA

VepEFVppy,
Eraselih(]
Progress

16 45

16 45

mA

VepENVppon

(22v)0)
Eraselih(

Progress

lppes/
IpPws

VcclEraselSuspendd
Current

1.4

0.2 5

0.2 5

0.2 5

HA

VppEFVppy
Program(or(]
Eraseld
Suspendlih(
Progress

50 | 200

50 200

50 200

HA

VepENVppon
(12v)0)
Program(orQ]
Erasel]
Suspendihd
Progress

NOTES:

1. AlliGurrents@reihRMSuinlesstherwiseMoted. Typicalalues@tominal Ve, [T = +250C.
2. ThefestléonditionsVccMax, WV ccgMax, Ve cMin, and [V ccgMinTeferfofhe haximumorinimum¥ ccor0d
Vecgoltagefistedfatithefopofeach@olumn. Ve cMax Z3. 3V Hor[0.25um32-Mbit[devices.
3. Automatic[Power[$avings(APS)Heduces(lycgb@approximatelyStandbylevelslih(Staticloperation[([CMOSO
inputs).

(20N

. Sampled,mot[100%(fested.
. lccesOriecwsisBpecifiedwithdevicelde-selected. MfdevicelsMeadWhileih[@raseSuspend, Gurrentdraw]

isBumOfl.ces@ndlicg.OfiheldevicelisfeadWhileih(programSuspend,GurrentdrawisfheSumBflecywsO

and I,

CR:
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Table11.[DCVoltagelCharacteristics

DC[VoltagelCharacteristics

28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

Vee 2.7V-3.6V 2.7V-2.85V 2.7V-3.3V
Sym Parameter | Vceg 2.7V-3.6V 1.65[V-2.5V 1.8V-2.5V Unit | Test[Conditions
Note Min Max Min Max Min Max
InputowO . VecBO . .
Vi Voltage 0.4 0SSy 0.4 04 0.4 04 v
v |npUtD}||ghD 20 chQD:D Vccom} wcch] Vcch} chQlID v
IH Voltage ' +0.3V 0.4V +0.3V 0.4V +0.3V0
VCCgWCcMinD
Vo | Qutputowd] 50.1 0.1 0.1 0.1 0.1 01 | V |VicoBENcoMin
Voltage lo . E000A
. VecEVecMin
OUtpU“E‘“ghD VCCQD] Vccom} Vcch} cc cc .
VoH | voltage -0.1V 5 0.1V . 0.1V - v chgglmég%&w“”
OH
Vpplllock- Complete(Write[
VLK OutVoltage 1 1.0 . 1.0 . 1.0 V' | Protection
Vpp1 | Vpp@uringd | 1 1.65 36 1.65 3.6 1.65 36 %
Program([]
Vpp, | Erasel 1,2 | 114 12.6 11.4 12.6 11.4 12.6 v
Operations
VeeProg/
Erase
Viko | Lockt 15 0 1.5 O 15 0 v
Voltage
Vcchrog/
Vikor | pose 1.2 0 1.2 O 1.2 o | v
Voltage
NOTES:

1. EraselandProgram@relihhibitediwhenVppXVpp| c@ndMotlguaranteeddutsidefhe ValidVppianges6fVppq [ANd Vpp,.
2. ApplyinglVpp = 11.4 V-12.6 VIduring[program/erase(@anonlybeldone forfahaximum06f1000Bycles@ntheainBlocks@ndl

2500(gycles[onftheparameterblocks. Vpphaybeldonnectedio12 Viorlaiotal 6fBO0Hoursnaximum.d

Datasheet
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5.0 ACI[Characteristics

51 AC[Read[Characteristics

Table[12.[Read[@Operations—38MbitDensity

Density 8Mbit
Product 90Mms 110Mms
# Sym Parameter Unit
Vee 3.0VE23.6¥ 2.7VE3.6V 3.0VE3.6V 2.7VE3.6V
Note Min Max Min Max Min Max Min Max
R1 tavay | Read[CycleTime 3,400 80 90 100 a 110 0 ns
R2 tavov | AddressibOutputMelay | 3,40 80 90 0 100 0 110 ns
R3 teLqv | CE#bOutputelay 1,34 80 90 O 100 g 110 ns
R4 toLov | OE#IoOutputDelay 1,34 30 30 O 30 O 30 ns
R5 tprov | RP#bOutputDelay 3,40 150 150 O 150 O 150 ns
R6 teLgx | CE#bOutputihlow(Z 2,34 0 0 0 O 0 O ns
R7 toLox | OE#IbutputlinlowZ | 2,3,4 0 0 0 o 0 0 ns
R8 tengz | CE#IbOutputin®ighlz | 2,34 20 20 0 20 0 20 ns
R9 teHgz | OE#ToOutputlihHighlZ 2,34 20 20 O 20 g 20 ns
Output®oldfromO
R10 | ton éﬂg;%jgﬁﬁiﬂ@r‘é#m 234 o 0 0 o | o o | ns
Occurs[First

NOTES:

1. OE#hay(BeldelayedUpioE, gyt gvlafterithefalling@dgedflCE#WithoutimpactOnty oy

2. Sampled,Butmot[100%ested.

3. SeelFigure(®,Read@perationWaveform”dnlpage 33.

4. SeelFigure,MACInhput/OutputReferenceWaveform”@nipage 40{orimingeasurementslandhaximumlallowablelinput]
slew[rate.
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Table[13.[Read[@perations—16MbitDensity

Density 16Vbit
para- | Product 70ms 80[ns 90ms 110ms
# Sym | mete Unit | Notes
r Vee 2.7V-3.6lV | 2.7V-3.6[V | 3.0V-3.6V | 2.7V-3.6lV | 3.00V-3.6V | 2.7V-3.6V
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
R1 | tayav | ReadCycle@ime | 70 80 80 90 100 0 | 110 O0 ns 34
t Address(tbo
R2 A\‘//Q Outputelay 70 80 80 90 0 | 100 0 | 110 ns 34
R3 | 'Ero | CEAIDOUpUL] 70 80 80 90 | 0D|100| 0|10 | ns | 134
v elay
Ra | loro | OEH#TOIOUPUL 20 20 30 30 0| 30 O30 | ns | 1,34
v elay
Rs | fPHo | RPAIDOUpUL 150 150 150 150 150 150 | ns | 34
Y y
t CE#{fo[@utputih
R6 E;Q LowZ 0 0 0 0 0 0 ns | 2,34
f OE#[fbOutputih(]
R7 G)'(—Q LowZ 0 0 0 0 0 0 ns 2,34
Rg | feno | CEHIDOUpULIG 20 20 20 20 20 20 | ns | 234
z ighlZ
Ro | loro | QEADOUtputinG 20 20 20 20 20 20 | ns | 234
z ightZ
OutputBoldfrom
Address, [CE#,0r0]
R10 toy | OE#[Change,O 0 0 0 0 0 0 ns 2,34
WhicheverQd
Occurs[First
NOTES:

1. OE#(ay(be(delayedMpiol ov_tg qvAfterihelfallingledgedf[CE#MithoutimpactOn(k oy
2. Sampled,butBot100%{ested.
3. SeelFigure[6,"Read[OperationWaveform”[@n[page 33.
4. SeelFigure®,CACIhput/OutputReferenceWaveform”dnipage 40forimingheasurements@ndhaximum@llowablelihputd

slew(rate.
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Table14.[Read[@perations—32[MbitDensity
Density 32Mbit
Product 70ms 90Mms 100Mms 110Mms
# Sym rl:zrtgr Unit | Notes
Vee 2.7V-3.6lV | 2.7V-3.6V | 3.0V-3.3V | 2.7V-3.3[V | 3.00W-3.3V | 2.7V-3.3V
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
R1 | tavay | Read[CycleTime 70 90 90 100 100 0 | 110 O ns 34
R2 | tavq | AddressTbOutputd 70 90 90 100 | O |100| O | 110 | ns | 34
Vi elay
R3 | 'Ere | CEATOOUtpUL] 70 90 90 100 | O |100| O |110 | ns | 134
v elay
Ra | lerq | OEAIOIOUIPUI 20 20 30 30 0| 30 O] 30 | ns | 1.34
v elay
R5 | tPro | RPATOOUtpLT 150 150 150 150 150 150 | ns | 34
v elay
t CE#[fb@utputlih
R6 E>IZQ LowZ 0 0 0 0 0 0 ns | 2,34
t OE#[fb[Outputlih]
R7 G)'(—Q LowZ 0 0 0 0 0 0 ns 2,34
Rg | teno | CEADOUtpUting 20 20 20 20 20 20 | ns | 2,34
z ighZ
Ro | teHo S_E#Etb[(DutputhD 20 20 20 20 20 20 ns | 234
z ightz
OutputHoldfromO
Address,[CE#,0r(]
R10 | toy | OE#[Change,O 0 0 0 0 0 0 ns 2,34
Whicheverld
Occurs[First

NOTES:

1. OE#[MayBeldelayedtipb il gv_tg qvafterhefallingl@dge BfICE#Withoutimpactlony ov-

2. Sampled, Butmot100%fested.

3. SeelFigure(8,Read@peration(Waveform”dnlpage 33.

4. SeelFigure@,IACIhput/OutputReferenceWaveform”dnipage 40{or{imingneasurementsandaximumlallowabled
inputSlew(rate.
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Table[15.[(Read[@perations=—B4MbitMensity

Density 64Mbit

Product 70Mms 80Mms
# Sym Parameter Unit

Vee 2.7V-3.6V | 2.7V-3.6[V

Note Min Max | Min Max

R1 tavay | Read[CycleTime 3,40 70 80 ns
R2 tavqv | Addresslfo@utputDelay 34 70 80 ns
R3 | tggv | CE#IoOutputelay 1,34 70 80 ns
R4 | tgLov | OE#[p[Output(Delay 134 20 20 ns
R5 | tppgy | RP#Io@utputelay 34 150 150 ns
R6 teLgx | CE#bOutputinllow(Z 2,34 0 0 ns
R7 toLox | OE#IbOutputlihlow(Z 23,4 0 0 ns
R8 | teqgz | CE#IoOutputlihlHighZ 2,34 20 20 ns
R9 | tgHgz | OE#outputlihHightZ 2,34 20 20 ns
10 | 100 | SuHado B eos BRSO | o : .
NOTES:

1. OE#(ihayDBe(delayedWpiol oy_tg qv@fterihefallinglédgedf CE#WithoutimpactOn(iy qv.

2. Sampled,butnot100%[fested.

3. SeelFigure[®,Read[OperationWaveform”[@n[page 33.

4. SeelFigure@,IACIhput/OutputReferenceWaveform”@n[page 40fbrimingeasurements@ndaximum
allowablelihput(Slewrate.

Figurel®.[Read[OperationWaveform

R1 »
R2
AddressTA] K

R3 «—R8—»

LY

CE#[E] \

—R4A—> R
OE#([G]

WE#W]

DatallD/Q] L

|« R5

RST#(P] j
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5.2 ACWrite[Characteristics
Table[16.[TWrite[Operations—8[MbitDensity
Density 8Mbit
Product 90[ns 110ms
# Sym Parameter 3.0VEF3.6V 80 100 Unit
Vee
2.7VE3.6V 90 110
Note Min Min Min Min
w1 :E::’fm RP#[HighRecovery o WE#[(CE#)[Goinglow | 4,5 150 150 150 150 ns
w2 :ELWLm CE#[WE#)[SetupfoWE#{CE#)[Goingdlow 45 0 0 0 0 ns
WLEL
w3 :WLWHED WE#[{(CE#)[PulseWidth 45 50 60 70 70 ns
ELEH
w4 :Bx‘é":m Datal$Setupfo[WE#[CE#)[GoingHigh 2,45 50 50 60 60 ns
W5 :AVWHm Address[SetupfbWE#{ICE#)GoingHigh 2,45 50 60 70 70 ns
-AVEH
wé :WHEHMD CE#WE#)HoldTimefrom WE#(CE#)High | 4,5 0 0 0 0 ns
EHWH
w7 :\é\,:g;(mm DataMoldTimefromWE#{CE#)High 2,45 0 0 0 0 ns
w8 :WHAXUD AddressHoldTimefromWE#{CE#)High 2,4,5 0 0 0 0 ns
EHAX
w9 :WHWUI] WE#{CE#)[PulseWidth[High 2,45 30 30 30 30 ns
EHEL
W10 gi‘é’:m Vpp[SetupfoWE#CE#)[GoingHigh 34,5 200 200 200 200 ns
W11 tQVVL Vppﬁoldm’omwalldBRD 3,4 0 0 0 0 ns
W12 :BHWHMD WP#[SetupoWE#[CE#)[GoingHigh 3,4 0 0 0 0 ns
BHEH
w13 toveL WP#oldfromValid[SRD 3,4 0 0 0 0 ns
W14 twHeL WE#High{o[DE#[GoingIlow 3,4 30 30 30 30 ns

NOTES:

1. Write[pulseWidth((t\yp) is[definedfromCE#OrWE#[goinglbow{(whicheverlgoeslbwlast) o [CE#OrWE#[goingMhigh(whichever(
goeshighfirst).[Mence, yp = tywiwh = teLEH = twLeH = teLwn-Bimilarly, vrite[pulse WidthBigh [ty pp) G5 [definedfrom [CE#[or
WE#[goingBigh[whicheverlgoeshighirst) to[CE#BriWE#[going Mbw{whicheverlgoesbwast).[Hence,O

twpH = twHwi = teHEL = twHEL = tEHWL: )

. Referlib(Table 3,[Bus[Operations(1)"dnlpage 14HorMalidA\OrD,y.

. Sampled, ButMot100%{ested.

. SeelFigure®,MACOhput/OutputReferenceWaveform”@n(page 40Forfimingheasurements@ndmaximumiallowablelihput(]
slew[rate.

5. SeelFigure7,[Write[Operations[Waveform”[@n[page 38.

A wWN
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Table@7.0Write[Operations—16[MbitDensity

Density 16Mbit
Product 70ms | 80ms 90Mms 110ms
# Sym Parameter 3.0V=3.6V 80 100 Unit
Vee
2.7VE3.61V 70 80 90 110
Note | Min Min Min | Min Min Min
W1 tppwL D RP#HighRecoveryfo(WE#(CE#)Going 45 150 150 150 | 150 | 150 150 ns
tPHEL Low
W2 :ELW'-D] CE#[(WE#)[Setupfo(WE#[(CE#)Goinglow | 4,5 0 0 0 0 0 0 ns
'WLEL
wa | W weggces pulsewidth 145| 45 50 | 50 | 60 | 70 | 70 | ns
ELEH
w4 :DVWHMD Datal$etupfbWE#[{CE#)GoingHigh 245 40 40 50 | 50 60 60 ns
DVEH
W5 :AVWHm Address[BetupfoWE#{ICE#)[GoingMigh 245| 50 50 50 60 70 70 ns
AVEH
W6 twhenD | CE#IQWE#)HoldTimefromWE#{(CE#)U 45 0 0 0 0 0 0 ns
teHwH High
w7 :WHDXMD DataMoldTimefrom WE#{CE#)High 2,45 0 0 0 0 0 0 ns
EHDX
w8 :WHAXED AddressHoldTimefromWE#{ICE#)Bigh | 2,4,5 0 0 0 0 0 0 ns
EHAX
w9 :WHWLUJ WE#{[CE#)PulseWidthHigh 1,45| 25 30 30 30 30 30 ns
EHEL
W10 :x;’\g:m VppSetup IoWEH#{CE#)[GoingMigh 34,5 | 200 200 | 200 | 200 | 200 | 200 | ns
WIL | toyw VppHoldfromValidSRD 3,4 0 0 0 0 0 0 ns
W12 :BHWHMD WP#[SetupfoWE#{CE#)[GoingMigh 3,4 0 0 0 0 0 0 ns
BHEH
W13 | toyeL WP#HoldfromValid[(SRD 3,4 0 0 0 0 0 0 ns
W14 | twheL WE#[Highfo[DE#[Goinglow 3,4 30 30 30 | 30 30 30 ns
NOTES:

1. Write[pulsewidth{typ) (5 definedfrom[CE#0rWE#[going lbw({whichever(goesIbwlast) to [CE#0rWE#[goinghigh

(whicheverlgoeshighfirst).[Hence, Byp = twiwH = teLen = twien = tewn-Bimilarly,bvrite[pulse Width igh [ty p ) (5 [definedd

fromICE#OrWE#(goingMighliwhicheverlgoeshighirst) to[CE#0rAWE#[Goingdbwl(whicheverlgoesibwllast).[Hence,O

twpH = twHwL = tEHEL = twHEL = tEHWL-

A WN

slew(fate.
5. SeelFigurel7,[Write[Operations[Waveform”0n[page 38.

Datasheet

. ReferlibTable 3,[Bus[@perations(1)"onipage 14{orivalidAOrD)y.
. Sampled, ButHot100%[fested.
. See(Figure®,FACIhput/OutputReference[Waveform”@nlpage 40{oriimingheasurementsiandmaximumlallowableihputd
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®
Table[18.0Write[Operations—32[MbitDensity
Density 32[Mbit
Product 70ms | 90Mms 100ms 110Mms
# Sym Parameter 3.0v23.60v8 90 100 Unit
Vee
2.7VE3.6V 70 90 100 110
Note Min Min Min Min Min Min
wi | terw @ | RP#BlighRecoveryoWVEAICEND | 4 150 | 150 | 150 | 150 | 150 | 150 | ns
tPHEL Goingdow
tWLEL Goingllow
twiwnD _
w3 | /O WE#[ICE#)PulseWidth 1,45 45 60 60 70 70 70 ns
teLEn
W4 :DVWHDD Datal$etupfoWE#[ICE#)[Going®igh | 2,4,5 40 40 50 60 60 60 ns
DVEH
W5 taywnll | Address[BetupfoIVE#[{CE#)[Goingl] 245 50 60 60 70 70 70 ns
taven | High
twhen[] CE#[{QWE#)HoldTimefromWE#O
W6 terwn | (CE#)High 45 0 0 0 0 0 0 ns
W7 twhpx L] DatalHoldTimefromWE#(ICE#)(] 245 0 0 0 0 0 0 ns
teypx | High
w8 twpax L] Address[HoldTimefromWE#(ICE#)U 245 0 0 0 0 0 0 ns
tepax | High
w9 :WHWLM WE#[CE#)[PulseWidth[Bigh 1,45 25 30 30 30 30 30 ns
EHEL
W10 :VPWHm VppBetupfoWE#[(CE#)[Going®igh | 3,4,5 200 200 200 200 200 200 ns
VPEH
Wil |tow | VppioldiromValid[SRD 3,4 0 0 0 0 0 0 ns
W12 tgpwhl| WP#Setupfo[WE#[(CE#)[Going[] 3.4 0 0 0 0 0 0 ns
tgpen | High
W13 | toup. | WP#doldfromValid[SRD 3,4 0 0 0 0 0 0 ns
W14 | twher | WE#HighoOE#[Goingdlow 3,4 30 30 30 30 30 30 ns
NOTES:

1. WritelpulseWidth((tyyp)is[definedfromCE#BrMVE#goingIbw{whichever(goeslbw(last) to[CE#OrMVE#GoingBigh{whichever(
goes(high(irst).Mence,Byp = twiwH = tELEH = twLEH = teLwh-Bimilarly, Wvrite[pulse widthBigh [ty pp) G5 [definedfrom [CE#or
WE#[goinghigh[{whicheverlgoeshighirst) to[CE#0rAWE#doingIbw{whichever(goeslbwllast).[Hence,O
twpH = twHwL = tEHEL = twHEL = tEHWL-

. Refer(ib[Table 3,[Bus[@perations(1)"onlpage 14{orNalidAOrD,y.

. Sampled, Butmot100% fested.

. SeelFigure®,MACOhput/OutputReference[Waveform”@npage 40Forfimingheasurementsi@ndaximumlallowableihputO
slew(tate.

5. SeelFigure7,[Write[OperationsWaveform”dn[page 38.

6. VccMaxZ3.3V{or32-Mbit0.25Micronproduct.0

A WN
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Table19.0Write[Operations—64Mbit[Density

Density 64Mbit
# Sym Parameter Product 80[ns Unit
Vee | 2.70VE3B.6IV | Note | Min
w1 :E:\éVLLm RP#[High[RecoveryToWE#(CE#)Going(Low 45 | 150 | ns
W2 ﬁ"&m CEH#IWE#)SetupoWE#{CE#) GoingLow 45 0 ns
w3 E\é‘/LLEV\LHm WE#[[CE#)[PulseWidth 1,4,5 60 ns
wa ng\év:m DatalSetupfoWE#{CE#) Going(High 245 | 40 ns
W5 :x‘é\’:m Address[BetupfoWE#{CE#)GoingBligh 2,45 60 ns
w6 E‘é":ﬁ:m CE#[QWE#)[BoldTimefrom WE#{(CE#)High 4,5 0 ns
W7 E‘é":l';;mj DataMoldTimefromWE#[CE#)High 2,45 0 ns
w8 ;‘é"::;(m AddressHoldTimefromWE#{CE#)High 2,45 0 ns
w9 E‘é":gm WE#[[CE#)[PulseWidthHigh 1,4,5 30 ns
W10 :ﬁ\éﬁ'm Vpp SetupoWE#{CE#) Going High 345 | 200 | ns
WIL | toyw VppioldfromValid[($RD 34 0 ns
w12 :g:\éVHHm] WP#[Setupfo[WE#[ICE#)[GoingHigh 3,4 0 ns
W13 | toyeL WP#{oldfromValid[(3RD 34 0 ns
W14 | twhoL | WE#HighGo[OE#Goingdlow 34 30 ns
NOTES:

1. Write[pulseWidth((typ)isdefinedfrom[CE#OrWE#([goingIbw{whichever(goeslbw(last) to[CE#[6r[]
WE#@oing[EiighII]Whichever@oesEBligh[ﬂrst).[E-Ience,[f{Np = tWLWH = tELEH = tWLEH = tELWH'D
Similarly, ivrite [pulse Width (high[{typ ) G5 [defined from [CE#[6rWE#[going (high[(whichever(goes[
high(irst) to[CE#0r[WE#[goingIbw({whicheverlgoeslbwllast).[Hence,O
twpH = twHwi = teHeL = twHEL = tEHwWL:

. ReferfibTable 3,[Bus@perations(1)"dnlpage 14ForialidAyOrD,y.

. Sampled,butot100%fested.

. SeelFigure®,MACIhput/OutputReferenceWaveform”[@n(page 40forEimingdheasurements@ndl
maximum(@llowablelihput(Slew(tate.

5. SeelFigure[7,"Write[Operations[Waveform”[@n[page 38.

A wWN
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Figure.OWrite[@perations[Waveform

% WS—HWSH
AddressTa] Y .
<7W64ﬁ
CE#([E]
W3
W2 W9
WE#[W]
OE#(G]
ﬁiw44>«w7ﬂ
DatalD/Q]
> WL [«
RP#(P]
F—WlO—»
VppV]
5.3 Erasel@and[Program[Timings
Table20.[Erasel@andProgramdimings
Vpp 1.65V-3.61V 11.4v-12.6V
Symbol Parameter Unit
Note Typ Max Typ Max
4-KWParameterBlock
tawprB WordtProgramTime 1,12,(3 0.10 0.30 0.03 0.12 s
32-KWMainBlock
tBwmB WordProgram(Time 123 08 2.4 0.24 ! s
WordProgram(Timeffor0.130]
y and(0.18MicronProduct 123 12 200 8 185 HS
twhoviAtEHQvL
WordProgramTimeffor0.250]
Micron[l?r%duct 123 22 200 8 185 HS
4-KW[ParameterBlock
tWHQVZE[ﬂEHQVZ EraseTime 1,2,3 0.5 4 0.4 4 S
32-KWMainBlock
tWHQV3IIIIEHQV3 EraseTime 1,2,3 1 5 0.6 5 S
twHRH1EEHRHL | ProgramZuspenddlatency 1,3 5 10 5 10 us
twHrRH2XEHRH2 | EraseSuspenddlatencyld 1,3 5 20 5 20 us
NOTES:

1. Typicaliwaluesineasured(@tT 5= +250ClandMominali¥oltages.
2. Excludes(externallSystem-levelldverhead.
3. Sampled, Butmot100%Hested.
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54 Reset[$pecifications

Table21.[Reset[$pecifications

Vec2.7VEB.6V
Symbol Parameter Notes Unit
Min Max
RP#[Low(ibResetlduring(Read
tpLPH (IfRP#(sHed NV, fhisSpecificationis Mot 1,2 100 ns
applicable)
tPLRH1 RP#Ilow(ib[ResetlduringBlockErase 3 22 ps
tpLRH2 RP#Ilow(ib[ResetlduringProgram 3 12 ps
NOTES:

1. Ifffp pylsE[100msiheldevicehayStillfesetDutthislisMotuaranteed.

2. IfRP#l5s[@ssertedWhile[@BlockErase@r\\WordProgramdperationisMot@xecuting, the fesetwillGomplete
within[100[Ds.
3. Sampled,butnot100%[fested.

Figurel8.[Reset[OperationsWaveforms

(A)Resetlduring[ReadMode

Complete
tPLRH

Abort t
tPHQv

| IPHWL

1+ tpHEL

[ tprov

Vin
RP#IP)0
Vie oL
t *tpHEL

—>
PLPH

RP#P)DH \
Vie |

tpLPH

(B)ResetduringProgramorBlockErase, HBIFHIE tPLRH

0 Abort
Complete

le—tPLRH —

RPA#P)D \

Deep
Power- | tPHQV
Down fe-tPHWL
tpHEL

Vi

tepH

(C)ResetProgram@rBlockErase, TEIELE [T pLrH
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55 ACIIO[Test[Conditions

Figure®.OACOhput/OutputReferenceWaveform

Veeo 4%
Input VCCQ/2><<—TestEE>oints—>><VCCQ/2 Output
LL

ov

NOTE: InputimingBegins,@nddutputfiminglénds,@tlVccg/2.Ihputdse@ndfallfimes{10%Io[80%)X50s.0
WorstldaseSpeed[donditions@reWwhenV ccEFN ccMin.

Figure10.OransientEquivalentTestingload[CTircuit

CCQ

Device

Under(Test l O Out
C, R,

NOTE: See(Table17Iorldomponenti¥alues.

Table22.[MTest[Configuration[ComponentValuesfor(WorstlCasel$peed[Conditions

Test[Configuration C.[pF) R, [kQ) R,[(kQ)

VecgMinStandard(Test 50 25 25
NOTE: C,lhcludes[jigléapacitance.

5.6 DevicelCapacitance

Tpo=25°C,f=1MHz

Symbol Parameter® Typ Max Unit Condition
CiN Input[Capacitance 6 8 pF ViNED.OV
Cour Output[Capacitance 8 12 pF VoutED.0V

$Sampled, Mot[100% fested.
F.

40 Datasheet



n

6.0
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Reset[Operations

Figurel.[ACWaveform:Deep[Power-Down/Reset@peration

Datasheet

Vin
RP#(P)0 tF’HQV
A tpHwL
tpHEL -

tpLPH
(A)Resetlduring(Read Mode

ort
Complete :E:‘?v\[
e——— LPLRH < tphEL
rRPeP)D T\
Vi e
tPLPH
(B)ResetduringProgramorBlockErase, [FFHIE PLR-
= Abort | Deep
Complete | Power-| tPHQV
Down <-tF’HWL-.|
v le—1tPLRH PHEL
RPHEP)D ™ T\
Vie t
PLPH

(C)ResetProgramiorBlockErase, [HHIRHE i pLrH

Reset[$Specifications

0580_09

VeoBR.7V-3.61V

Symbol Parameter Notes Unit
Max
t RP#Ilow(ibResetlduring[Read 12 ns
PLPH (IfRP#(BHeddV ¢, ThisBpecificationisMot@pplicable) '
tPLRH RP#lowlibResetduringBlockEraseldrProgram 2,3 22 ps
NOTES:

1. Iflip py(E=100Mmsthedevicenay (StllRESET bDutfhislshotlduaranteed
2. .Sampled,Butot100%fested.

3. IfRP#[s[aAssertedWhile@BlockeraseldrpvordprogramdperationlisMot@xecuting, fheesetwil[@omplete 0

within[100[ms.
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7.0

Figure12.[Orderingdnhformation

Orderingnformation

T

E2|8|F|3|2

LT ! | L] [ |
Access[Speed((hs)
Package | (70,180,90,[100,[110)
TE[Z48-LeadTSOP —
GT[=(48-BalliBGA*TSP Lithography
GEEZVFBGACSP Not[PresentZ0.4[im
AZ0.25[m
i CZ0.18(m
[MProductlineldesignator ]7 DED.13[pm
[Mor @llThtel®Flashproducts —

DeviceDensity
640ZX16((64Mbit)

3202 R16(B2Mbit)
160=16[{16Mbit)
800 R16(BMbit)

016=HSI{L6Mbit)
008ZR8(BWbit)

TEZTopBlocking

BZBottom(Blocking
ProductBamily
B3EZ3VoltAdvanced+BootBlock
Ve ER7V-3.6V

VppB2.70V-3.6[V0r
(I L. 40V-12. 617

Table23.C0rderinghformation Walid[Combinations{Sheet[16f2)

40-LeadTSOP

48-LeadTSOP

48-Ball[IBGACSP®?

48-BallVFIBGA

Ext.Demp.B4Mbit TE28F640B3TC80 GE28F640B3TC80
TE28F640B3BC80 GE28F640B3BC80
Ext.[Temp.[32Mbit TE28F320B3TD70
TE28F320B3BD70 GE28F320B3TD70
TE28F320B3TC70 GE28F320B3BD70
TE28F320B3BC70 GE28F320B3TC70
TE28F320B3TC90 GE28F320B3BC70
TE28F320B3BC90 GE28F320B3TC90
TE28F320B3TA100 GE28F320B3BC90
TE28F320B3BA100
TE28F320B3TA110
TE28F320B3BA110
TE28F160B3TD70
TE28F160B3BD70 GE28F160B3TD70
TE28F160B3TC70 GE28F160B3BD70
TE28F160B3BC70 GT28F160B3TA90®) GE28F160B3TC70
TE28F016B3TA90 TE28F160B3TC80 GT28F160B3BA90®) GE28F160B3BC70
TE28F016B3BA110 TE28F160B3BC90 GT28F100B3BALL0 gE;gEigggg?ggg
TE28F160B3TA90 GE28F160B3BC90
TE28F160B3BA90
TE28F160B3TA110
TE28F160B3BA110
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Table23.0rderingIhformation Walid[Combinations{Sheet2[0f2)

28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

40-LeadTSOP 48-LeadTSOP 48-BalliBGACSP(:2 48-BalllVFIBGA
Ext.Temp.BMbit GE28F800B3TA70
TE28F008B3TA90 GE28F800B3BA70
TE28F008B3BA90 TE28F800B3TA90 GE28F008B3TA70
TE28F008B3TA110 TE28F800B3BA90 GE28F008B3BA70
TE28F008B3BA110 TE28F800B3TA110 GE28F800B3TA90
TE28F800B3BA110 GE28FS00B3BA90
GE28F008B3TA90
GE28F008B3BA90

NOTES:

1. The[48-balllpiBGApackagefoplSideharkfeads[F160B3.[Thisarklisidentical forboth¥8[And X16(products. [Alllproduct
shippingboxesoriraysprovidefheldorrectlihformationfegardingbus(architecture.[Mowever,[0ncefheldevices[arefemoved
from{thelShippinghedia,ithaybe@ifficultfo(differentiateBasedonfhe fop(Side hark.Theldeviceidentifier{accessible
throughiheeviceIDdommand:Seel$ection[3.2.2{for{urtherldetails)[@nablesX8@ndX16[iBGApackageproduct
differentiation.

2. ThelSecondline6ffhe48-balliBGApackagelibplSidearkiSpecifiesl@assemblydodes.[ForlSamples[only,thelfirstidharacterd
signifies@itherE"forl@éngineeringSamples@rXS”for(Silicon(daisy-chainSamples.[Allldther[@ssembly@odesWwithout@nE"Gr]
“S"@sthelirstidharacter@reproductionnits.

3. Intelllecommends(Dising1L8[umIhtel®AdvancedBootBlockProducts.

Datasheet 43



28F008/800B3,28F016/160B3,28F320B3,28F640B3 I n ®
8.0 Additionalnformation
OrderMumber Document/Tool
297948 Intel ®AdvancedBootBlockFlashMMemoryFamilySpecificationWpdate
292199 AP-641[AchievingllowPowerwithfhe3VoltlAdvancedBootBlockFlashMemory
292200 AP-642[DesigningforWpgradeibithe3Volt{AdvancedBootBlockFlashMemory
Note2 3 Volt[AdvancedBootBlock[Algorithms{ C'land@ssembly)

[http://developer.intel.com/design/flash/swtools

ContactyourlhtelRepresentative | Intel®[FlashDatallhtegrator[IFDI)BoftwareDeveloper'sKit

297874 IFDIlnteractive: PlayWithIntel®[FlashDatalhtegrator@nYourPC

NOTES:
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Appendix[AlWrite[StateMachinelCurrent/Next[States

Commandhput{and Next[State)
Datall|] Readll| Program[ Erasell Erasell | Prog/Ers{l] Prog/Ers] Readll| Clear Read [
Current[State | SR.7 | When§ Arraydl| Setup{10/ | Setupl| ConfirmII| Suspendl] Resumell| Statusl] Status] Identifier.[]
Read (FFH) 40H) (20H) (DOH) (BOH) (DOH) (70H) (50H) (90H)
wqn Readd | ProgramO| Erasel ReadO ReadO Read
ReadlAray 1 Array Array Setup Setup REACIZNaY Status Array Identifier
wqn Readd | ProgramO| Erasel Read Readl Readl
Read[Status 1 Status Array Setup Setup Read[array Status Array Identifier
Readl wqn i Readl | Programl | Eraseld Readl]l | Readd Readl
Identifier 1 dentifier Array Setup Setup ReadiZaY Status Array Identifier
Prog.[Setup “1” Status Program{CommandInput=DatafobeProgrammed)
Prog.0
Program ey ; ’
(coniinue) 0 Status Program({continue) RSéISE?sPéEJbsD Program({continue)
Prog.O Prog.0O0 Prog.O Prog.O
SE?%&”&ED aq Status Susp.fbl] Program3uspendd Program(] I;ruosgrz%frgﬂmﬂ Program(| Susp.[{ol] Susp.fbl] Susp.{oO
Reagt$tatus Read tolReadArray (continue) Read%rra (continue) Readl | Readld Readl
Array y Status Array Identifier
Prog.O0 Prog.00 | Prog.O Prog.00
shogramt | | aray | Suspiof  ProgramiSuspendn | programi| Rr9faMD | programp | Susp.for| Sus.foll| Susp.(or
Rea%mrra Yy ReadO to[ReadArray (continue) Readru)}'\rra (continue) ReadO ReadO ReadO
Yy Array Yy Status Array Identifier
Prog. Prog.| Prog.0 Prog.0O
Progh[Segz%[d)ﬂ] «1» | |dentifier Susp.fbl] Program[Buspend Program(l I;ruosgr%% Program(| Susp.fol] Sus.[[ol| Susp.dibO
|dentifier Read [foReadArray (continue) Read%rra (continue) Readl| Read Read
Array 4 Status Array Identifier
Program wqn Read| Program| Erase[l Readl| Read Read
(complete) 1 Status Array Setup Setup REACIZNaY Status Array Identifier
Erasel[Setup “1" Status Erase[Command[Error (ngﬁﬁg CmEdr.EDI%eeror (Cgr:ﬁﬁﬁg EraselCommandError
EraseCmd.M uq» Read| Program(@| Erasell Read| Read Read
Error 1 Status Array Setup Setup Read[Array Status Array Identifier
Erasel] ) EraseSus.[ )
(continue) 0 Status Erasel{continue) t%[tﬂéﬁjasdm] Erasel{continue)
Erase(l Erase(ll Erase(l| Erase[l
Erasel Erasel Ers.Susp.[|
wqn Susp.fl] Program(D| Susp.f0] Susp.fol] Susp.br]
Suggatﬂcsi[tb[[l] 1 Status Readl Setup ReadD Erase Rsel;f:%[rgm Erase Read| Readl Itgemsgﬁgrm]
Array Array y Status Array
Erase(l Erase(l Erasell| Erasell
Erase[Susp.O Erase Ers.Susp.[
to[Readld “1" Array SESP'(;[E)][]D Prsogram[m Sgsp.([jfbmﬂjj Erase Susp. b0 Erase SESP'EDD][]D Sgsp.([\j‘]ﬁ]]ﬂ] to[Read
Array ea etup ca Read[Array ea €2 Identifier
Array Array Status Array
Erase(l Erase(l Eraselll| Erasell
Erase[Susp.0 EraseO Ers.Susp.[]
wpn i Susp.fol Programl| Susp.fbO] Susp.fol Susp.fol]
}ggﬁﬁﬁgm 1 Identifier Read Setup Read[ Erase Rig(sjpuﬂgm Erase Readl| Readl fggﬂsgﬁgrm
Array Array 4 Status Array
Erase wqn Readll| Program(l| Erasell Readl| Read Read
(complete) 1 Status Array Setup Setup Read[Array Status Array Identifier
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AppendixBIArchitectureBlocklDiagram
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Appendix[CIWord-WideMemoryMapDiagrams

16-Mbitland32-MbitWord-WideMemory[Addressing

TopBoot BottomBoot
(i'\f\‘f) 16[Mbit 32IMbit (i'\j\‘f) 8Mbit 16[Mbit 32MMbit
) FFO00-FFEFE | 1FFO00-1FFFFE | 32 TFB000-1FFFEF
) FEOOO-FEFFE | 1FEC00-IFEFFF | 32 TFO000-1F7FFF
) FDO0O0-FDFEF | 1FDO00-1FDEFE | 32 TEB000-1EFFFF
7} FCO00-FCFEF | 1FCO00-1FCEFE | 32 TEO000-1E7EFF
3 FBO00-FBEFE | 1FBO00-IFBFEE | 32 1DB000-1DFFEF
7} FAOOO-FAEFE | 1FAOOO-IFAFFE | 32 1D0000-1D7FFF
7] F9000-FOFFF | 1F9000-1FOFFE | 32 1CBO00-1CEFEE
3 FB000-FBFEF | 1FB000-1F8FFE | 32 1CO000-1C7EFE
3 FOO00-F7FEF | 1FO000-1F7FFE | 32 TB8000-1BFFFF
3 EB000-EFFFF | 1EB000-1EFFFE [ 32 TB0000-1B7FFF
3 EG000-E7FFE | 1E0000-1E7FFF [ 32 TAB000-TAFFFF
32 DB000-DFFFF | 1D8000-1IDFFFE | 32 TAO000-1ATFEE
2 D0000-D7FFF | 1D0000-1D7FFF | 32 198000-19FFFF
2 CBO00-CFFFF | 1C8000-1CFFFFE | 32 190000-197FFF
32 CO000-C7FFE | 1CO000-1C7FFF | 32 T88000-18FFFF
32 BB000-BFFFF | 1BB000-1BFFFE | 32 T80000-187FFF
32 BO000-B7FFF | 1B0000-1B7FFF [ 32 178000-17FFFF
2 ABO00-AFFFFE | TAB000-IAFFFF | 32 T70000-177FFF
32 AOOO0-A7FEF | TAOO00-IATEFE | 32 168000-16FFFF
32 98000-OFEFF | 108000-19FFFF | 32 160000-167FFF
32 90000-97FFF | 190000-197FFF | 32 158000-15FFFF
3 88000-8FEFF | 188000-18FFFF | 32 150000-157FFF
3 80000-87FFF | 180000-187FFF | 32 T48000-14FFFF
32 78000-7FEFE | 178000-17EFEF | 32 T40000-147FFF
3 70000-77FFF | 170000-177FFF | 32 138000-13FFFF
3 68000-6FFFF | 168000-16FFFF | 32 T30000-137FFF
3 60000-67FFF | 160000-167FFF | 32 T28000-12FFFF
3 58000-5FFFF | 158000-15FFFF | 32 T20000-127FFF
3 50000-57FFF | 150000-167FFF | 32 T18000-11FFFF
3 48000-4FFFF | 148000-14FFFF | 32 T10000-117FFF
32 40000-47FFF | 140000-147FFF | 32 108000-10FFFF
2 38000-3FFFF | 138000-13FFFF | 32 100000-107FFF
32 30000-37FFF | 130000-137FFF | 32 FB8000-FFFEF | OF8000-OFFFFF
2 78000-2FFFF | 128000-12FFFF | 32 FOO00-F7FFF | OFO000-0F7FFF
2 20000-27FFF | 120000-127FFF | 32 EB000-EFFFF | OEB000-O0EFFFF
2 T8000-1FFFF | 118000-11FFFF | 32 E0000-E7FFE | OEOOO0-OE7FFF
32 10000-17FEF | 110000-117FFF | 32 DB000-DFFFE | 0DB000-ODFFEF
32 0B000-OFFFE | 108000-10FFFF | 32 DO000-D7FFF | 0D0000-OD7FEE
32 00000-07FFF | 100000-107FFF | 32 CBO00-CEFEF | 0CB000-0CFEFE
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16-Mbitl@and32-MbitlWord-WideMemory[Addressing{Continued)

TopBoot BottomBoot
(i'\zl\f) 16Mbit 32[Mbit (i"é\‘f) 16Mbit 32Mbit

32 OF8000-OFFFFF | 32 C0000-C7FFF | 0C0000-0C7FFF
32 OF0000-OF7FFF | 32 B8000-BFFFF | 0B8000-OBFFFF
32 OES000-OEFFFF | 32 BOO00-B7FFF | 0BO000-OB7FFF
32 OEOO000-OE7FFF | 32 AB000-AFFFF | OA8000-OAFFFF
32 ODBO000-ODFFFF | 32 ADO00-A7FFF | OAODOO-OA7FFF
32 ODO000-0D7FFF | 32 98000-OFFFF | 098000-09FFFF
32 OC8000-OCFFFF | 32 90000-97FFF | 090000-097FFF
32 0CO000-O0C7FFF | 32 88000-8FFFF | 088000-08FFFF
32 OB8000-OBFFFF | 32 80000-87FFF | 080000-087FFF
32 OBO000-OB7FFF | 32 78000-7FFFF | 78000-7FFFF
32 OA8000-OAFFFF | 32 70000-77FFF | 70000-77FFF
32 OAOOO00-OA7FFF | 32 68000-6FFFF | 68000-6FFFF
32 098000-09FFFF | 32 60000-67FFF 60000-67FFF
32 090000-097FFF | 32 58000-5FFFF | 58000-5FFFF
32 088000-08FFFF | 32 50000-57FFF | 50000-57FFF
32 080000-087FFF | 32 48000-4FFFF | 48000-4FFFF
32 078000-07FFFF | 32 40000-47FFF | 40000-47FFF
32 070000-077FFF | 32 38000-3FFFF | 38000-3FFFF
32 068000-06FFFF | 32 30000-37/FFF | 30000-37FFF
32 060000-067FFF | 32 28000-2FFFF | 28000-2FFFF
32 058000-05FFFF | 32 20000-27/FFF | 20000-27FFF
32 050000-057FFF | 32 18000-1FFFF | 18000-1FFFF
32 048000-04FFFF | 32 10000-17FFF 10000-17FFF
32 040000-047FFF | 32 08000-OFFFF | 08000-OFFFF
32 038000-03FFFF 4 07000-07FFF | 07000-O7FFF
32 030000-037FFF 4 06000-06FFF | 06000-06FFF
32 028000-02FFFF 4 05000-05FFF | 05000-05FFF
32 020000-027FFF 4 04000-04FFF | 04000-04FFF
32 018000-01FFFF 4 03000-03FFF | 03000-03FFF
32 010000-017FFF 4 02000-02FFF | 02000-02FFF
32 008000-00FFFF 4 01000-01FFF | 01000-O1FFF
32 000000-007FFF 4 00000-00FFF | 00000-00FFF
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®
4-Mbit[@ndB-MbitWord-WideMemory[Addressing
TopBoot Bottom[Boot
(?6\?) AMbit (i'\zl\‘f) AMbit 8Mbit
3F000-3FFFF 7F000-7FFFF 32 78000-7FFFF
3E000-3EFFF 7E000-7EFFF 32 70000-77FFF
3D000-3DFFF | 7DO000-7DFFF 32 68000-6FFFF
3C000-3CFFF | 7CO000-7CFFF 32 60000-67FFF
3B000-3BFFF 7B000-7BFFF 32 58000-5FFFF
3A000-3AFFF 7A000-7AFFF 32 50000-57FFF
39000-39FFF 79000-79FFF 32 48000-4FFFF
38000-38FFF 78000-78FFF 32 40000-47FFF
4 30000-37FFF 70000-77FFF 32 38000-3FFFF 38000-3FFFF
4 28000-2FFFF 68000-6FFFF 32 30000-37FFF 30000-37FFF
4 20000-27FFF 60000-67FFF 32 28000-2FFFF 28000-2FFFF
4 18000-1FFFF 58000-5FFFF 32 20000-27FFF 20000-27FFF
4 10000-17FFF 50000-57FFF 32 18000-1FFFF 18000-1FFFF
4 08000-0FFFF 48000-4FFFF 32 10000-17FFF 10000-17FFF
4 00000-07FFF 40000-47FFF 32 08000-0FFFF 08000-0FFFF
4 38000-3FFFF 4 07000-07FFF 07000-07FFF
32 30000-37FFF 4 06000-06FFF 06000-06FFF
32 28000-2FFFF 4 05000-05FFF 05000-05FFF
32 20000-27FFF 4 04000-04FFF 04000-04FFF
32 18000-1FFFF 4 03000-03FFF 03000-03FFF
32 10000-17FFF 4 02000-02FFF 02000-02FFF
32 08000-0FFFF 4 01000-01FFF 01000-01FFF
32 00000-07FFF 4 00000-00FFF 00000-00FFF
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16-Mbit,[32-Mbit,[And[64-MbitWord-WideMemory[Addressing

TopBoot BottomBoot
(Slg\zl\‘f) 16Mbit 32[Mbit 64Mbit (?Q\Z,\‘f) 16Mbit 32Mbit 64Mbit
4 FFO00-FFFFF 1FF000-1FFFFF 3FF000-3FFFFF 32 3F8000-3FFFFF
4 FEOO00-FEFFF 1FEOQ0-1FEFFF 3FEO00-3FEFFF 32 3F0000-3F7FFF
Z FDOOO-FDEFF | 1FDO00-1FDFFF | 3FDO00-3FDFFE 2 3EB000-3EFEFF
Z FCOOO-FCEFF | 1FCO00-1FCFFF | 3FCO00-3FCFFE 2 3E0000-3E7FFF
4 FB000O-FBFFF 1FB0O00-1FBFFF 3FB000-3FBFFF 32 3D8000-3DFFFF
4 FAOQ0O-FAFFF 1FA000-1FAFFF 3FA000-3FAFFF 32 3D0000-3D7FFF
Z FO000-FOFFF | 1F9000-1F9FFF | 3F9000-3FOFFF 32 3C8000-3CFFFFE
Z FB000-F8FFF | 1FB000-IFBFFF | 3FB000-3F8FFF 2 3C0000-3CTFFF
32 FO000-F7FFF 1F0000-1F7FFF 3F0000-3F7FFF 32 3B8000-3BFFFF
32 E8000-EFFFF 1E8000-1EFFFF 3E8000-3EFFFF 32 3B0000-3B7FFF
32 EOO0O-E7FFF 1E0000-1E7FFF 3E0000-3E7FFF 32 3A8000-3AFFFF
2 DBO00-DFFEF | 1DB000-IDFFFF | 3D8000-3DFEFF 2 3A0000-3A7FFE
2 DOO00-D7FFE | 1DO000-1D7FFE | 3D0000-3D7FFF 2 398000-39FFFF
32 C8000-CFFFF 1C8000-1CFFFF 3C8000-3CFFFF 32 390000-397FFF
32 C0000-C7FFF 1C0000-1C7FFF 3C0000-3C7FFF 32 388000-38FFFF
32 B8000-BFFFF 1B8000-1BFFFF 3B8000-3BFFFF 32 380000-387FFF
=2 BOO00-B7FFE | 1B0000-1B7FFE | 3BO000-3B7FEF 2 378000-37FFFF
32 AB8000-AFFFF 1A8000-1AFFFF 3A8000-3AFFFF 32 370000-377FFF
32 A0000-A7FFF 1A0000-1A7FFF 3A0000-3A7FFF 32 368000-36FFFF
32 98000-9FFFF 198000-19FFFF 398000-39FFFF 32 360000-367FFF
2 90000-97FFF | 100000-197FFF | 300000-397FFF 2 358000-35FFFF
2 8B000-BFFFF | 188000-18FFFF | 388000-38FFFF 2 350000-357FFF
32 80000-87FFF 180000-187FFF 380000-387FFF 32 348000-34FFFF
32 78000-7FFFF 178000-17FFFF 378000-37FFFF 32 340000-347FFF
32 70000-77FFF 170000-177FFF 370000-377FFF 32 338000-33FFFF
2 68000-6FFFF | 168000-16FFFF | 368000-36FFFF 2 330000-337FFF
2 60000-67FFF | 160000-167FFF | 360000-367FFF 2 328000-32FFFF
32 58000-5FFFF 158000-15FFFF 358000-35FFFF 32 320000-327FFF
32 50000-57FFF 150000-157FFF 350000-357FFF 32 318000-31FFFF
2 4B000-4FFEF | 148000-14FFFF | 348000-34FFFF 2 310000-317FFF
2 20000-47FFF | 140000-147FEF | 340000-347FFF 2 308000-30FFFF
32 38000-3FFFF 138000-13FFFF 338000-33FFFF 32 300000-307FFF
32 30000-37FFF 130000-137FFF 330000-337FFF 32 2F8000-2FFFFF
32 28000-2FFFF 128000-12FFFF 328000-32FFFF 32 2F0000-2F7FFF
32 20000-27FFF 120000-127FFF 320000-327FFF 32 2E8000-2EFFFF
32 18000-1FFFF 118000-11FFFF 318000-31FFFF 32 2E0000-2E7FFF
32 10000-17FFF 110000-117FFF 310000-317FFF 32 2D8000-2DFFFF
32 08000-0FFFF 108000-10FFFF 308000-30FFFF 32 2D0000-2D7FFF
2 00000-07FFF | 100000-107FFF | 300000-307FFF 2 2C8000-2CFFFE
2 OFB000-0FFFFF | 2F8000-2FFFFF 2 2C0000-2C7FFF
32 OF0000-0F7FFF 2F0000-2F7FFF 32 2B8000-2BFFFF
32 0OE8000-0EFFFF 2E8000-2EFFFF 32 2B0000-2B7FFF
32 OEO0000-OE7FFF 2E0000-2E7FFF 32 2A8000-2AFFFF
32 0D8000-0DFFFF 2D8000-2DFFFF 32 2A0000-2A7FFF
2 ODOOO0-OD7FFE | 2D0000-2D7FFF 2 298000-29FFFF
32 0C8000-0CFFFF 2C8000-2CFFFF 32 290000-297FFF
32 0C0000-0C7FFF 2C0000-2C7FFF 32 288000-28FFFF
2 OBBO00-OBEFFE | 2BB000-2BFFFE 2 280000-287FFF
2 OBOO00-OB7FEF | 2BO000-2B7FFF 2 278000-27FFFF
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16-Mbit,[32-Mbit,[and[B4-MbitlWord-WideMemory[Addressing{Continued)

TopBoot BottomBoot
Size . . . Size . . .
(KW) 16Mbit 32Mbit 64Mbit (KW) 16MVbit 32Mbit 64Mbit

32 0A8000-0AFFFF 2A8000-2AFFFF 32 270000-277FFF
32 0AO0000-0A7FFF 2A0000-2A7FFF 32 268000-26FFFF
32 098000-09FFFF 298000-29FFFF 32 260000-267FFF
32 090000-097FFF 290000-297FFF 32 258000-25FFFF
32 088000-08FFFF 288000-28FFFF 32 250000-257FFF
32 080000-087FFF 280000-287FFF 32 248000-24FFFF
32 078000-07FFFF 278000-27FFFF 32 240000-247FFF
32 070000-077FFF 270000-277FFF 32 238000-23FFFF
32 068000-06FFFF 268000-26FFFF 32 230000-237FFF
32 060000-067FFF 260000-267FFF 32 228000-22FFFF
32 058000-05FFFF 258000-25FFFF 32 220000-227FFF
32 050000-057FFF 250000-257FFF 32 218000-21FFFF
32 048000-04FFFF 248000-24FFFF 32 210000-217FFF
32 040000-047FFF 240000-247FFF 32 208000-20FFFF
32 038000-03FFFF 238000-23FFFF 32 200000-207FFF
32 030000-037FFF 230000-237FFF 32 1F8000-1FFFFF 1F8000-1FFFFF
32 028000-02FFFF 228000-22FFFF 32 1F0000-1F7FFF 1F0000-1F7FFF
32 020000-027FFF 220000-227FFF 32 1E8000-1EFFFF 1E8000-1EFFFF
32 018000-01FFFF 218000-21FFFF 32 1E0000-1E7FFF 1E0000-1E7FFF
32 010000-017FFF 210000-217FFF 32 1D8000-1DFFFF 1D8000-1DFFFF
32 008000-00FFFF 208000-21FFFF 32 1D0000-1D7FFF 1D0000-1D7FFF
32 000000-007FFF 200000-207FFF 32 1C8000-1CFFFF 1C8000-1CFFFF
32 1F8000-1FFFFF 32 1C0000-1C7FFF 1C0000-1C7FFF
32 1F0000-1F7FFF 32 1B8000-1BFFFF 1B8000-1BFFFF
32 1E8000-1EFFFF 32 1B0000-1B7FFF 1B0000-1B7FFF
32 1E0000-1E7FFF 32 1A8000-1AFFFF 1A8000-1AFFFF
32 1D8000-1DFFFF 32 1A0000-1A7FFF 1A0000-1A7FFF
32 1D0000-1D7FFF 32 198000-19FFFF 198000-19FFFF
32 1C8000-1CFFFF 32 190000-197FFF 190000-197FFF
32 1C0000-1C7FFF 32 188000-18FFFF 188000-18FFFF
32 1B8000-1BFFFF 32 180000-187FFF 180000-187FFF
32 1B0000-1B7FFF 32 178000-17FFFF 178000-17FFFF
32 1A8000-1AFFFF 32 170000-177FFF 170000-177FFF
32 1A0000-1A7FFF 32 168000-16FFFF 168000-16FFFF
32 198000-19FFFF 32 160000-167FFF 160000-167FFF
32 190000-197FFF 32 158000-15FFFF 158000-15FFFF
32 188000-18FFFF 32 150000-157FFF 150000-157FFF
32 180000-187FFF 32 148000-14FFFF 148000-14FFFF
32 178000-17FFFF 32 140000-147FFF 140000-147FFF
32 170000-177FFF 32 138000-13FFFF 138000-13FFFF
32 168000-16FFFF 32 130000-137FFF 130000-137FFF
32 160000-167FFF 32 128000-12FFFF 128000-12FFFF
32 158000-15FFFF 32 120000-127FFF 120000-127FFF
32 150000-157FFF 32 118000-11FFFF 118000-11FFFF
32 148000-14FFFF 32 110000-117FFF 110000-117FFF
32 140000-147FFF 32 108000-10FFFF 108000-10FFFF
32 138000-13FFFF 32 100000-107FFF 100000-107FFF
32 130000-137FFF 32 F8000-FFFFF F8000-FFFFF F8000-FFFFF

32 128000-12FFFF 32 FO000-F7FFF FOO000-F7FFF FO000-F7FFF

32 120000-127FFF 32 E8000-EFFFF E8000-EFFFF E8000-EFFFF

32 118000-11FFFF 32 EO000-E7FFF E0000-E7FFF EO000-E7FFF

32 110000-117FFF 32 D8000-DFFFF D8000-DFFFF D8000-DFFFF

32 108000-10FFFF 32 D0000-D7FFF D0000-D7FFF D0000-D7FFF

32 100000-107FFF 32 C8000-CFFFF C8000-CFFFF C8000-CFFFF
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16-Mbit,[32-Mbit,[@nd B4-MbitWord-WideMemory[Addressing[{Continued)

n

TopBoot BottomBoot
(S,g\zl\‘,f) 16Mbit 32Mbit 64Mbit (?(I\Z/\?) 16Mbit 32Mbit 64MMbit
32 OF8000-0FFFFF 32 CO0000-C7FFF CO000-C7FFF CO000-C7FFF
32 OF0000-OF7FFF 32 BBO00-BFFFF BBO00-BFFFF BBO0O-BFFFF
32 OE8000-0EFFFF 32 B0O000-B7FFF B0000-B7FFF BO000-B7FFF
32 OEO0000-OE7FFF 32 A8000-AFFFF A8000-AFFFF AB8000-AFFFF
32 0D8000-0DFFFF 32 AO0000-A7FFF A0000-A7FFF AO000-A7FFF
32 0DO0000-0D7FFF 32 98000-OFFFF 98000-9FFFF 98000-OFFFF
32 0CB8000-0CFFFF 32 90000-97FFF 90000-97FFF 90000-97FFF
32 0CO0000-0C7FFF 32 88000-8FFFF 88000-8FFFF 88000-8FFFF
32 0B8000-0BFFFF 32 80000-87FFF 80000-87FFF 80000-87FFF
32 0B0000-0B7FFF 32 78000-7FFFF 78000-7FFFF 78000-7FFFF
32 OAB000-OAFFFF 32 70000-77FFF 70000-77FFF 70000-77FFF
32 OAO000-0ATFFF 32 68000-6FFFF 68000-6FFFF 68000-6FFFF
32 098000-09FFFF 32 60000-67FFF 60000-67FFF 60000-67FFF
32 090000-097FFF 32 58000-5FFFF 58000-5FFFF 58000-5FFFF
32 088000-08FFFF 32 50000-57FFF 50000-57FFF 50000-57FFF
32 080000-087FFF 32 48000-4FFFF 48000-4FFFF 48000-4FFFF
32 078000-07FFFF 32 40000-47FFF 40000-47FFF 40000-47FFF
32 070000-077FFF 32 38000-3FFFF 38000-3FFFF 38000-3FFFF
32 068000-06FFFF 32 30000-37FFF 30000-37FFF 30000-37FFF
32 060000-067FFF 32 28000-2FFFF 28000-2FFFF 28000-2FFFF
32 058000-05FFFF 32 20000-27FFF 20000-27FFF 20000-27FFF
32 050000-057FFF 32 18000-1FFFF 18000-1FFFF 18000-1FFFF
32 048000-04FFFF 32 10000-17FFF 10000-17FFF 10000-17FFF
32 040000-047FFF 32 08000-OFFFF 08000-OFFFF 08000-OFFFF
32 038000-03FFFF 2 07000-07FFF 07000-07FFF 07000-07FFF
32 030000-037FFF 4 06000-06FFF 06000-06FFF 06000-06FFF
32 028000-02FFFF 4 05000-05FFF 05000-05FFF 05000-05FFF
32 020000-027FFF 4 04000-04FFF 04000-04FFF 04000-04FFF
32 018000-01FFFF 2 03000-03FFF 03000-03FFF 03000-03FFF
32 010000-017FFF 2 02000-02FFF 02000-02FFF 02000-02FFF
32 008000-00FFFF 4 01000-01FFF 01000-01FFF 01000-01FFF
32 000000-007FFF 4 00000-00FFF 00000-00FFF 00000-00FFF
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Appendix[DIByte-WideMemoryMapDiagrams

8-Mbitl@and16-MbitByte-WideByte-WideMemory[Addressing

TopBoot BottomBoot
Sizel(KB) 8Mbit 16Mbit Size[(KB) 8Mbit 16Mbit
8 FEOOO-FFFFF 1FEO00-1FFFFF 64
8 FCO00-FDFFF 1FC000-1FDFFF 64
8 FAO000-FBFFF 1FA000-1FBFFF 64
8 F8000-F9FFF 1F8000-1F9FFF 64
8 F6000-F7FFF 1F6000-1F7FFF 64
8 F4000-F5FFF 1F4000-1F5FFF 64
8 F2000-F3FFF 1F2000-1F3FFF 64
8 FO000-F1FFF 1F0000-1F1FFF 64
64 EO000-EFFFF 1E0000-1EFFFF 64
64 DO000-DFFFF 1D0000-1DFFFF 64
64 C0000-CFFFF 1C0000-1CFFFF 64
64 B0O000-BFFFF 1B0000-1BFFFF 64
64 AO0000-AFFFF 1A0000-1AFFFF 64
64 90000-9FFFF 190000-19FFFF 64
64 80000-8FFFF 180000-18FFFF 64
64 70000-7FFFF 170000-17FFFF 64
64 60000-6FFFF 160000-16FFFF 64
64 50000-5FFFF 150000-15FFFF 64
64 40000-4FFFF 140000-14FFFF 64
64 30000-3FFFF 130000-13FFFF 64
64 20000-2FFFF 120000-12FFFF 64
64 10000-1FFFF 110000-11FFFF 64
64 00000-0FFFF 100000-10FFFF 64
64 O0F0000-0FFFFF 64
64 OEOOO00-OEFFFF 64
64 0DO0000-0DFFFF 64
64 0C0000-0CFFFF 64
64 0B0000-OBFFFF 64
64 0AO0000-OAFFFF 64
64 090000-09FFFF 64
64 080000-08FFFF 64
64 070000-07FFFF 64
64 060000-06FFFF 64 1F0000-1FFFFF
64 050000-05FFFF 64 1E0000-1EFFFF
64 040000-04FFFF 64 1D0000-1DFFFF
64 030000-03FFFF 64 1C0000-1CFFFF
64 020000-02FFFF 64 1B0000-1BFFFF
64 010000-01FFFF 64 1A0000-1AFFFF
64 000000-00FFFF 64 190000-19FFFF
Thisl@olumn[@ontinues(onnextpage This[@olumn[@ontinueslonmextpage
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8-Mbit[@and[16-MbitByte-WideMemory[Addressing{(Continued)

n

TopBoot BottomBoot
Sizel[(KB) 8Mbit 16Mbit Sizel(KB) 8Vbit 16MVbit
64 64 180000-18FFFF
64 64 170000-17FFFF
64 64 160000-16FFFF
64 64 150000-15FFFF
64 64 140000-14FFFF
64 64 130000-13FFFF
64 64 120000-12FFFF
64 64 110000-11FFFF
64 64 100000-10FFFF
64 64 FO000-FFFFF OF0000-OFFFFF
64 64 EO0000-EFFFF OEO0000-OEFFFF
64 64 DO0000-DFFFF 0DO0000-0DFFFF
64 64 C0000-CFFFF 0C0000-0CFFFF
64 64 B0000-BFFFF 0B0000-0BFFFF
64 64 AO0000-AFFFF 0A0000-0AFFFF
64 64 90000-9FFFF 090000-09FFFF
64 64 80000-8FFFF 080000-08FFFF
64 64 70000-7FFFF 070000-07FFFF
64 64 60000-6FFFF 060000-06FFFF
64 64 50000-5FFFF 050000-05FFFF
64 64 40000-4FFFF 040000-04FFFF
64 64 30000-3FFFF 030000-03FFFF
64 64 20000-2FFFF 020000-02FFFF
64 64 10000-1FFFF 010000-01FFFF
64 8 OEOOQ0-OFFFF OOEO000-00FFFF
64 8 0C000-ODFFF 00C000-00DFFF
64 8 0AQ000-OBFFF 00A000-00BFFF
64 8 08000-09FFF 008000-009FFF
64 8 06000-07FFF 006000-007FFF
64 8 04000-05FFF 004000-005FFF
64 8 02000-03FFF 002000-003FFF
64 8 00000-01FFF 000000-001FFF
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®
4-MbitByte-WideMemory[Addressing
TopBoot Bottom[Boot
(SK'ZBe) AMbit (SK'IZ;'; AMbit
8 7E000-7FFFF 64 70000-7FFFF
8 7C000-7DFFF 64 60000-6FFFF
8 7A000-7BFFF 64 50000-5FFFF
8 78000-79FFF 64 40000-4FFFF
8 76000-77FFF 64 30000-3FFFF
8 74000-75FFF 64 20000-2FFFF
8 72000-73FFF 64 10000-1FFFF
8 70000-71FFF 8 OE000-OFFFF
64 60000-6FFFF 8 0CO000-0DFFF
64 50000-5FFFF 8 0OAQ000-0BFFF
64 40000-4FFFF 8 08000-09FFF
64 30000-3FFFF 8 06000-07FFF
64 20000-2FFFF 8 04000-05FFF
64 10000-1FFFF 8 02000-03FFF
64 00000-0FFFF 8 00000-01FFF
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Figure13.[ProgramFlowchart
Bus[@peration Command Comments
Write[20H Write Program($etup DataZ[40H
. DatalZ[Datalfo[Program
+ Write Program Addr(Z(Location(fofProgram
Program(Address/Data Status[RegisterDataToggle
Read CE#[or[OE#foWpdate[Status
* Register[Data
Read[StatusRegister |« Check[SR.7
Standby 1ZWSMReady
0EWSMBusy
No RepeatforSubsequentprogrammingOperations.
SRFull$tatus[Check(Ganbeldonelafter[@éachprogram(or after(aSequencelof
Yes program(0perations.
FullStatus WritelFFHIafterThellastiprogramdperationfoesetldevicefbTeadarraymode.
ChecklifDesired
Program[Complete
FULLSTATUSICHECKPROCEDURE
Read[Status(Register Bus[Operation Command Comments
Datal(See[Above)
Check[$R.3
Standby 1E(V,, [LowDetect
Vp[RangelError ctandh Check[SR.4
d 1E(V,,, [Program(Error
Check[$R.1
Standb 1=AttemptedProgramio
Programming[Error Y LockedBlockEProgram
Aborted
SR.3MUSTbeldleared, [if(Set(during[@program@ttempt, Beforelfurther
attempts(are@llowedByfheW rite[StateMachine.
Attempted[Programio
LockedBlock=RAborted SR.1,[3R.3@nd[SR.4[@reonlydlearedBy(thelClear [Staus[Register Command,
inlGasesWherelMultiple(Bytes@reprogrammedbeforefullStatusisdhecked.
0
Ifanterrorisdetected, [GlearfhelStatus Megisterbeforel@ttemptingfetryordther
ProgramSuccessful errortecovery.
0580_E1

56 Datasheet



I n 28F008/800B3,[28F016/160B 3,[28F320B 3,(28F640B 3

Figure4.Program[Suspend/ResumeFlowchart

Bus
Start Operation Command Comments
Write Program DatalZBOH

. Suspend AddrZX
Write[BOH
. Data(Z[70H
* Write Read(Status AddrEX

. Status[Register[DataToggle

Write[70H CE#OrOE#TbWpdatelStatus
Read .

* Register[Data

AddrFX

Read[Status[Register [« Check[3R.7
Standby 1E0NVSMReady

OFWSMBuUsy

Check[3R.2
Standby 1EProgramBuspended
O=FProgram[Completed

DatalZFFH
AddrZX

ngramm:ompleted Read@rrayldatafromBlock
Read otherfhanfhe@nelbeing
programmed.

Write ReadArray

. . Program DatalZDOH
Write[FFH Write Resume AddrEX

v

ReadArrayData [«

Done
Reading

Yes

A

Write[[OH Write[FFH
CProgram[Resumed ) Read[ArrayData

0580_E2
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Figure5.BlockEraseFlowchart
Bus[@peration Command Comments
DataF20H
Write[20H Write Erase[Setup AddrEWithinBlockfoBe
Erased
v DataDOH
Write[DOH@N Write EraselConfirm é:i;isre@dmvnhlnlBlockE[bEBe
Block[Address .
Status[Register[DataToggle
+ Read CE#[0r[OE#foWpdate[Status
d RegisterData
Read[StatusRegister [«
9 Suspend Check[SR.7
Erase(lloop Standby 1EWSMReady
OEFWSMBusy
Suspend(Erase Repeat(forSubsequent(Block@rasures.
Full($tatus[Check(danBeldonelafter[@éachBlock(éraselorafteralSequencelof
blockerasures.
FullBtatus
CheckiifDesired Write[FFH(After fhellastWriteloperationfofesetdevicefofeadArrayode.
Bus[@peration Command Comments
Check[3R.3
Standby 1=V, MowDetect
VeplRangelError Check[SR.4,5
Standby Both[1ECommandSequence
Error
Check[3R.5
Command(Sequence Standby 1EBlock(Erase [Error
Error
Check[3R.1
Standby 1EZAttempted(Eraselof
LockedBlock[=[EraselAborted
Block(EraselError SR.[1@ndBMUSTIbelGleared, [ifSetduring@n@rasel@ttempt, (beforefurther
attempts(arelallowedbyfheWrite[StatelMachine.
1 SR.1,3,[3,B@ErednlydlearedBythelClear[$tausRegisterCommand, ihdases
AttemptedErase6f wherelhultipleytes@relérasedbeforefullStatusis[dhecked.
LockedBlockEAborted Ifl@an(érrorlis(detected, [dlearfhelStatus(fegisterbeforelattemptingFetry or[Gther
0 error(fecovery.
Block[Erase
Successful
0580_E3
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Figure16.[EraseSuspend/ResumelFlowchart

Datasheet

Write[BOH

)

Write[70H

)

Read[Status[Register

Write[FFH

v

Read[ArrayData

Done
Reading
Yes

Erase[Completed

Y

Bus[Operation

Command

Comments

Write

Erase[Suspend

DataZ[BOH
AddrFX

Write

Read[S$tatus

DataZ[70H
AddrEX

Read

Status[RegisterDataToggle
CE#OrOE#IbWpdatelStatus
RegisterData

AddrFX

Standby

Check[SR.7
1EWSMReady
OEIWSMBusy

Standby

Check[SR.6
1EZ([Erasel$uspended
O=[EraselCompleted

Write

ReadArray

DataZ[FFH
AddrFX

Read

Read(@rrayldatafromblock
otherfhanfhe@nebeing
erased.

Write

Erase[Resume

DataZDOH
AddrFX

Write[DOH

Write[FFH

v

v

( Erase[Resumed )

ReadArrayData
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Appendix[FIMechanical$pecifications

Figure17.UBGA*[and WVFBGA[PackageDrawing[&Dimensions

nu

BalllA1 D BalllA1
Corner | ﬁ‘ S1 jorner
4o N T
1 23 4 5 6 7 8 8 7 6 5 4 3 21 Sf
Nelolelelelelele) ~»00000000—F—
e QQQOQQOQQ0 8 O0O00000O0
E c QO0QOO0O0 c000QO000 i
> 00000000 »0000loooo—+T
e QOOCQ0 Q0000 EQOOO0O0OOOO—
A elolelelelelole F 000000
—> b |<—
Top ViewHBump[Sidedown BottomView=Bump(Side [lip
| 2 l
1
A2 || | .
Ly T U T I g T A Seating
‘ T A‘ Plan Y
SideView
Note:[DrawingmotfbScale
Millimeters Inches
Dimensions Symbol Min Nom Max Min Nom Max
Package Height A 1.000 0.0394
Ball Height Al 0.150 0.0059
Package Body Thickness A2 0.665 0.0262
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Length 8M (.25) D 7.810 7.910 8.010
Package Body Length 16M (.25/.18/.13) 32M (.25/.18/.13) D 7.186 7.286 7.386 0.2829 0.2868 0.2908
Package Body Length 64M (.18) D 7.600 7.700 7.800 0.2992 0.3031 0.3071
Package Body Width  8M (.25) E 6.400 6.500 6.600 0.2520 0.2559 0.2598
Package Body Width 16M (.25/.18/.13) 32M (.18/.13) E 6.864 6.964 7.064 0.2702 0.2742 0.2781
Package Body Width 32M (.25) E 10.750 [ 10.850 10.860 0.4232 0.4272 0.4276
Package Body Width 64M (.18) E 8.900 9.000 9.100 0.3504 0.3543 0.3583
Pitch e 0.750 0.0295
Ball (Lead) Count 8M, 16M N 46 46
Ball (Lead) Count 32M N 47 47
Ball (Lead) Count 64M N 48 48
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along D _8M (.25) S1 1.230 1.330 1.430 0.0484 0.0524 0.0563
Corner to Ball Al Distance Along D 16M (.25/.18/.13) 32M (.18/.13) S1 0.918 1.018 1118 0.0361 0.0401 0.0440
Corner to Ball Al Distance Along D 64M (.18) S1 1125 1.225 1.325 0.0443 0.0482 0.0522
Corner to Ball Al Distance Along E 8M (.25) S2 1.275 1.375 1475 0.0502 0.0541 0.0581
Corner to Ball Al Distance Along E 16M (.25/.18/.13) 32M (.18/.13) S2 1507 1.607 1.707 0.0593 0.0633 0.0672
Corner to Ball Al Distance Along E 32M (.25) S2 3.450 3.550 3.650 0.1358 0.1398 0.1437
Corner to Ball Al Distance Along E 64M (.18) S2 2.525 2.625 2.725 0.0994 0.1033 0.1073
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Figure18.0SOP[Packagel@rawing&[Dimensions
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Dimensions Family:[(Thin[BmallOut ine[Package
Symbol Millimeters Inches
Min Nom | Max | Notes | Min Nom | Max | Notes
PackageHeight A 1.200 0.047
Standoff Al 0.050 0.002
PackageBody [Thickness A2 0.950 | 1.000 | 1.050 0.037 | 0.039 | 0.041
Lead(Width b 0.150 | 0.200 | 0.300 0.006 | 0.008 | 0.012
Lead[Thickness C 0.100 | 0.150 | 0.200 0.004 | 0.006 | 0.008
Plastic[Bodylength D1 18.200]18.400 | 18.600 0.717 | 0.724 | 0.732
PackageBodyWidth E 11.800]12.000 | 12.200 0.465 | 0.472 | 0.480
Lead[Pitch e 0.500 0.0197
TerminallDimension D 19.800 | 20.000 | 20.200 0.780 | 0.787 ] 0.795
Lead(Tipdlength L 0.500 | 0.600 | 0.700 0.020 | 0.024 | 0.028
Lead[Count N 48 48
Lead(Tip[Angle 9] 0° 3° 5° 0° 3° 5°
Seating[Plane[Coplanarity Y 0.100 0.004
Leado[Package[Offset y4 0.150 | 0.250 | 0.350 0.006 | 0.010 | 0.014

A5568-02

1. Oneldimple@n(packageldenotes[Pin[l.
2. Ifiiwoldimples,thenlthelargeridimpleldenotesPin(l.

3. PinAWwill@lwaysbelihfheWpperlkftidornerdfithe (package,ihfeferencelibfheproductnark.

4. Pin(1will@lwaysSupersedelabovelpindneDotes.
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Figure19.[EasyBGAPackageDrawing[&Dimension

BallAl
Corner BalllA1
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Y
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LN N N5 N2 N2 N 2 N s
T s LY
Note:Drawingmotib(Scale
Dimensions Table
Millimeters Inches
Symbol [ Min Nom Max |Notes| Min Nom Max
Package Height A 1.200 0.0472
Ball Height Al 0.250 0.0098
Package Body Thickness A2 0.780 0.0307
Ball (Lead) Width b 0.330 0.430 0.530 0.0130 0.0169 0.0209
Package Body Width D 9.900 | 10.000 [ 10.100 1 0.3898 0.3937 0.3976
Package Body Length E 12.900 | 13.000 | 13.100 1 0.5079 0.5118 0.5157
Pitch [e] 1.000 0.0394
Ball (Lead) Count N 64 64
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along D S1 1.400 1.500 1.600 1 0.0551 0.0591 0.0630
Corner to Ball Al Distance Along E S2 2.900 3.000 3.100 1 0.1142 0.1181 0.1220
Note: 1) Packageldimensions(areforeferencelonly.[Theseldimensions[arel@stimatesbased]
onldieSize,[@nd(areSubjectibldchange.C
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