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Datasheet
Product[Features
= Performance = Architecture
—110/115/120 ns Initial Access Speed for —Multi-Level Cell Technology: High
64/128/256 Mbit Densities Density at Low Cost
—25 ns Asynchronous Page-Mode Reads, — Symmetrical 64 K-Word Blocks
8 Words Wide —256 Mbit (256 Blocks)
— 13 ns Synchronous Burst-Mode Reads, —128 Mbit (128 Blocks)
8 or 16 Words Wide —64 Mbit (64 Blocks)
—32-Word Write Buffer — Ideal for “CODE + DATA” applications
—Buffered Enhanced Factory = Security
Programming —2-Kbit Protection Register
= Software —Unique 64-bit Device Identifier
—25 s (typ.) Program and Erase Suspend — Absolute Data Protection with Vpgy and
Latency Time WP#
—Flash Data Integrator (FDI), Common — Individual and Instantaneous Block
Flash Interface (CFI) Compatible - Locking, Unlocking and Lock-Down
—Programmable WAIT Signal Polarity Capability
= Quality and Reliability = Packaging and Voltage
— Operating Temperature: —64-Ball Intel® Easy BGA Package
—40°Cto +85°C —56-and 79-Ball Intel® VF BGA Package
— 100K Minimum Erase Cycles per Block —Vec =270V -360V
—0.18 um ETOX™ V11 Process —Veco=1.65-1.95V or 2.375-3.60 V

The Intel StrataFlash® Synchronous Memory (K3/K18) product line adds a high performance
burst-mode interface and other additional features to the Intel StrataFlash® memory family of
products. Just like its J3 counterpart, the K3/K18 device utilizes reliable and proven two-bit-per-
cell technology to deliver 2x the memory in 1x the space, offering high density flash at low cost.
This is Intel’s third generation MLC technology, manufactured on 0.18 pum lithography, making
it the most widely used and proven MLC product family on the market.

K3/K18 is a 3-volt device (core), but it is available with 3-volt (K3) or 1.8-volt (K18) I/O
voltages. These devices are ideal for mainstream applications requiring large storage space for
both code and data storage. Advanced system designs will benefit from the high performance
page and burst modes for direct execution from the flash memory. Available in densities from 64
Mbit to 256 Mbit (32 Mbyte), the K3/K18 device is the highest density NOR-based flash
component available today, just as it was when Intel introduced the original device in 1997.
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1.0 Introduction

1.1 Document[Purpose

This document contains information pertaining to the Intel StrataFlash® Synchronous Memory
(K3/K18) device. The purpose of this document is to describe the features, operations and
specifications of these devices.

1.2 Nomenclature

3 Volt core:
3 Volt 1/0:
1.8 Volt 1/0:

AMIN:

Apmax:

Block:
Program:
VPEN:
VpEN:
CUL:
OTP:
PR:
PLR:
RFU:
SR:
RCR:
WSM:
MLC:
Set:
Clear:

Datasheet

Vccrange of 2.7V -3.6 V

Vceg range of 2375V -3.6 V

Vo range of 1.65V -1.95V

For Igasy BGA packages: Ayyn = Al
For VF BGA packages: Ay n = A0
For Easy BGA packages:

128 Mbit Apax = A23

256 Mbit Apax = A24

For VF BGA packages:

64 Mbit AMAX =A21

128 Mbit Apax = A22

A group of flash cells that share common erase circuitry and erase simultaneously
To write data to the flash array
Refers to a signal or package connection name
Refers to timing or voltage levels
Command User Interface

One Time Programmable

Protection Register

Protection Lock Register

Reserved for Future Use

Status Register

Read Configuration Register

Write State Machine

Multi-Level Cell

Indicates a logic one (1)

Indicates a logic zero (0)



28F640K3,[28F640K18,28F128K3,[28F128K 18,[28F256K 3,[28F256K 18

1.3

Conventions

0x:
Ob:
k (noun):

M (noun):

Byte:
Word:
Kword:
Kb:

KB:

Mb:

MB:
Brackets:

Hexadecimal prefix
Binary prefix
1,000
1,000,000

8 bits

16 bits

1,024 words
1,024 bits
1,024 bytes
1,048,576 bits
1,048,576 bytes

intel.

Square brackets ([]) will be used to designate group membership or to define a
group of signals with similar function (i.e. A[21:1], SR[4,1] and D[15:0]).

Datasheet
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DevicelDescription

2.1

2.1.1

2.1.2

Datasheet

This section provides an overview of the K3/K18 device features, packaging information, signal
names, and device architecture.

Product[©verview

The K3/K18 device product line adds a hi@gh performance burst-mode interface and other
additional features to the Intel StrataFlash™ memory family of products. Just like its J3 counterpart,
the K3/K18 utilizes reliable and proven two-bit-per-cell technology to deliver 2x the memory in 1x
the space, offering high density flash at low cost. This is the third generation of Intel's multi-level
cell (MLC) technology, manufactured on 0.18 um lithography, making it the most widely used and
proven MLC product family on the market.

K3/K18 is a 3-volt device (core), but it is available with 3-volt (K3) or 1.8-volt (K18) I/O voltages.
These devices are ideal for mainstream applications requiring large storage space for both code and
data storage. Advanced system designs will benefit from the high performance page and burst
modes for direct execution from the flash memory. Available in densities from 64 Mb to 256 Mbit
(32 Mbyte), the K3/K18 device is the highest density NOR-based flash component available today,
just as it was when Intel introduced the original device in 1997.

HighPerformancelPage/BurstlModes

NOR-based flash is generally preferred over other architectures for its reliability and fast read
speeds. Fast reads allow the application to execute code directly out of flash, rather than
downloading to RAM for execution, saving the costs of redundant system memory and board
space. The K3/K18 device sets the standard for fast read speeds by adding burst mode and utilizing
an 8 word page mode. Burst mode increases throughput up to 76 MB/s, effectively five times faster
than asynchronous reads on standard flash memory, and supports performance up to 66 Mhz with
zero wait states. Both page and burst modes also provide a high performance glueless interface to
the Intel® StrongARM* SA-1110 CPU (and future Intel® XScale processors) and many other
MiCroprocessors.

Singlel[Chip[$olution

In addition to code execution, many applications also have data storage needs. K3/K18 memory
provides a single-chip solution for combined code execution and data storage. A single-chip
solution is easy to imglement by utilizing a unique hardware and software combination: the K3/
K18 device and Intel® Persistent Storage Manager (Intel® PSM). Intel® PSM is royalty free when
used with Intel® Flash, is an installable file system and block device driver for Microsoft
Windows* CE OS version 2.1 and later.

The Intel® PSM software is appropriate for any application using the Microsoft Windows CE
operating system, including PC Companions, Set-Top Boxes, and other connected appliances and
hand-held devices. Other operating system ports are also available. Intel® PSM is optimized for the
Intel StrataFlash® Memory product line.

For wireless applications, Intel® Flash Data Integrator (Intel® FDI) Version 4 software provides the
ability to manage data and files in Intel StrataFlash® Memory in an open architecture, including
support for downloaded Java* applets, Bluetooth* file transfers, and voice recognition tags.
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2.1.3 Packaging[Options

The K3/K18 device is available in multiple packages: Easy BGA and VF BGA, and Stacked Chip
Scale Package (SCSP, stacking with SRAM or flash + flash). The 64-ball Easy BGA package
provides SOP reliability and long-term footprint compatibility and cost in a chip scale package
size. The VF BGA and SCSP offer small footprints for wireless applications.

Manufactured on Intel's 0.18-micron process technology, Intel StrataFlash® Memory offers
unprecedented value, performance and reliability, and is still the lowest cost-per-bit NOR flash
memory in the industry.

2.1.4 Product®ighlights

High performance read modes: 8 or 16-word synchronous burst, 8-word page:
* 64Mb: 110/25/13ns (async/page/burst)
* 128Mb: 115/25/13ns
* 256Mb:120/25/13ns
* 2.7V -3.6V Vcc operation
* 64-ball Easy BGA
* VF BGA packages and Stacked Chip Scale Package (SCSP)
* 1/0 Ve 2375V -3.6 V (K3); 1.65 V - 1.95 V (K18)
¢ One-time-programmable protection registers (2Kbits)
¢ Program and Erase suspend capability
¢ Cost-effective multi-level cell architecture

* Royalty-free software support for most applications with Intel® PSM, Intel® FDI Version 4, or
VFM

¢ Full extended operating temperature: -40° C to +85° C

* Proven reliability: 100,000 cycles, up to 20 years data retention

10 Datasheet
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2.2 PackagelDiagram

The K3/K18 device is available in a 64-ball Easy BGA package for the 64-, 128-, and 256 Mbit
densities. (See Figure 1.)

This device is also available in a 56-ball VF BGA package for the 64- and 128 Mbit densities and a
79-ball VF BGA package for the 256 Mbit density. (See Figure 3 on page 13.)

Figurell.[64-Ball[Easy[BGAPackage,[1.0mmBallPitch

1 2 3 4 5 6 7 8
N TN TN TN ~ N
o000 00000000
Al A6 A8 VPEN A13 VCC A18 A22 A22 Al18 Vcc Al13 VPEN A8 A6
SN SN N N N RN RN N
OO OG || 00000000
A2 Vss A9 CE# Al4 RFU Al19 RFU RFU A19 RFU Al14 CE# A9 Vss
A S N
cCCOGnO00 || 00000000«
~ 7 ~ ~ ~ ~ 7 ~ ~ 7 ~ 7 ~ 7
A3 A7 A10 Al2 Al15 WP# A20 A21 A21 A20 WP# Al5 Al2 A10 A7 A3
TN N N RN RN RN N RN
OO0 00 || 0O0000000:
A4 A5 A1l RST# Vccqg Veeq Al6 Al7 Al7 A16 Vccq Vecq RST# A1l A5
-~ N N TN TN N N TN
E( o ( o 00 a0 0 o0 a0 OOQQOOQQE
D8 D1 p9 D3 D4 CLK D15 STS STS D15 CLK D4 D3 D9
D
COOOOGO0 || 00000000 -
RFU DO D10 D11 D12 ADV# WAIT OE# OE# WAITADV# D12 D11 D10 DO RFU
N N RN RN RN RN RN RN
G o0 0 o0 o0 00 00 a0 QQQQQQQOG
A23 RFU D2 Vecq D5 D6 D14 WE# WE# D14 D6 D5 Vccq D2 RFU A23
128M 128M
RN N RN RN RN RN RN RN
OOCOO00 || 0000000
RFU Vssq Vec Vss D13 Vssq D7 A24 A24 p7 Vssq D13 Vss Vcc Vssq RFU
256M 256M
TopViewIBall[SideDown BottomView[HdBallSideUp
VersionEEasyBGA Version[{EasyBGA

NOTES:
1. Address[A23lisNalidonly[@n[128-Mbitldensitiesland@bove;@therwise, (itlis[anoldonnect{NC).
2. Address[A24(isalidonlyon256-Mbitldensity;0therwise, it @Moldonnect(NC).
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Figure2.[b6BallVFBGAPackagel0.75BallPitch[{(64-[And[128MbDensities[ONLY)

v ~

1 2 3 4 5 6 7 8

SISIGI0I0ISISIS O O O O O O O O g
A [} [} [} ] [} [} ] [}

R NP T N P N P NP

All A8 VSS VCC VPEN Al8 A6 A4 Ad A18 VPEN VCC VSS

17NN 2T 2T 4TS 2T 4TSN TS o 5
B ¢ [} ] [} 1 ] [} ]

‘\—” \~_‘, ‘\—’) \s_’, \x_l) \~_’) \x_’) \\_’,

Al12 A9 A20 CLK RST# A17 A5 A3 A17 RST# CLK A20

17NN 2T ST 4TSN TN TN 2T o .
cC ] ] [} ] ] [} ]

\\_’, \\..4) \\_’, ‘\_4, \\_’) \\_’, \\_’) \\_’,

Al13 Al10 A21 ADV#  WE# Al19 A7 A2 Al19 WE# ADV# A2l Al0 Al13

I—N\ ’—N\ I—N\ '—N\ ,—N\ I—N\ ,—N\ '—N\ O O O O O O O O D
D ¢ ] [} ] [} [} [} ]

\\_4, \\_J, \\_) ‘\_4, \\_’, \\_’) \\_’) ‘\_”

A15 Al4 WAIT  Al6 D12 WP# A22 Al Al A22 WP# D12 Al6  WAIT Al4 Al5

O00OOOO0O0 -
E { I { ] [} { [} ]

e ’) ) \_’) \_’) \_’) \_’) \_’) \_)

VCCQ D15 D6 D4 D2 D1 CE# A0 D15 VCCQ

N e s s N
F ¢ )¢ )¢ ) 1 ] ) ) ) F

NG NP S N N N N

VSS D14 D13 D11 D10 D9 DO OE# OE# D10 D11 D13 D14 VS

DO000000 | 00000000 -
G t ] t 1 ] 1 ]

‘s -’ ‘s..’ ‘s_’ \s..l) ‘s..’ \s..f ‘s-’

D7 VSSQ D5 VCC D3 VCCQ D8 VSSQ VSSQ D8 VCCQ D3 VCC D5 VSSQ D7

VFBGAIx8 VFBGAZx8
TopViewHBall[SideMown B mView [Ball($i

NOTE: Address[A22[is@nlyialidon[128-Mbitldensity;@therwise,litlis[amoldonnect{NC).
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Figurel3.[07r9-ball WVFB GA[Packagel(256-MbitDensity)
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Al5 Al4 WAIT Al16 D12 WP# A22 Al RFU
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2.3

SignallDescriptions

Table 1 lists the active signals used and provides a brief description of each.

Table.0 SignalDescriptions

14

Sym Type NamelandFunction
AlAAcC AN Inout ADDRESS: [Deviceladdress.[Addresslihternallyfatchedlduringfead/write[@perations.[Seel]
MAX-ZMINIC p nomenclature[Section1.2[{orAyaxAndByyHalues.
Inpbut/ DATAYO: Inputsidatal@and@ommands(duringWrite[0perations,[outputs[datalduringfead ]
D[15:0] OuF; ut operations.[Floatiwhen[CE#[0r[OE#[arelde-asserted.Datalis(internallylatchedduring rite
p operations.
CE# Inout CHIPENABLE:Active-low;[CE#-low(Selectstheldevice.[CE#-high[deselectstheldevice, [placesil]
p in[Standbyode,[@ndplaces[datalandWAIT Butputsih[@High-Z[State.
OE# Input OUTPUTIENABLE:[Active-low;[OE#-low[eénablesiheldevice’'sOutputidataldriversiduringead
p cycles.[OE#-high[places(ihe[data@utputsih@High-Z[State.
WE# Inout WRITEENABLE: [Active-low; WE#[gontrolsiritesbfheflash(device.(Addressanddatalare]
p latched(@n[fheldising[édge0fWE#.
RESET: [Active-low;Mesets(ihternall@ircuitry@ndlihhibitsrite[dperations. This[provides[datall
RST# Input protectionduring(power(iransitions.RST#-highlénablesformall@peration.[Exitfromfesetplaces
theldevicelihlasynchronousead-arrayode.
WRITEPROTECT: [Active-low; WP#-low[@nables[thelbck-downechanism.Blockslbcked
WP# Input down[@annotbeinlockedWithfheinlocki@ommand.WP#-high[@verrides(thelbck-downfunction
enablingBlocksiobelerasedoriprogrammedthroughSoftware.
ADV# Input ADDRESSIVALID: Active-low;during8ynchronous(feaddperations,@ddresses@relatchedon]
p thefisingleédgeoflADV#[orOnliheTising [{orfalling)[@édgeOf[CLK,Whicheverldccurs(irst.
VPEN Inout ERASE/PROGRAM/BLOCKILOCKIENABLE:[Controls(deviceprotection. WhenVpgy X0
p VpenLkdlashldontents(arelprotected@gainstProgram(@andErase.
CLOCK:[3Bynchronizes(theldevicelofheSystem’sbusfrequencylihnlS8ynchronous-readihode,]
CLK Input andlihcrements(ihelinternall@ddressigenerator.[During8ynchronous(fead@perations,[@ddresses]
p arellatchedOn[ADV#'s(hisinglédgelor[CLK srising [{orfalling)[@dge, Whicheverdccurstirst. O
ConnectlthisSignalfbVCClftheldevicewillhotbe[Wsedlih[Synchronous-readode.
STATUS: [Indicatesthe(Status[oflthelihternal(State[fachine.When[@onfiguredlihlevelode
sTS OpenDraind| (defaulthode),i@cts@s@ARY/BY#pin.lWWhendonfiguredih@neloflits(pulselodes, itldan]
Output indicate(program(@nd/orlérasel@ompletion.Forl@lternatel@onfigurationsofthe[STATUSpin, Seel
the[@onfigurationiécommands.[$TS[isHobefieddO N ccqWith@Alpull-uptesistor.
WAIT Output WAIT: Indicateslihvalid[datalih[Synchronous-read((burst)thodes. WAIT i5[High-ZWhenever[CE#[
p islde-asserted. WAIT[isMotgatedby[DE#.
vee Power COREPOWERISUPPLY:[Core[{logic)SourceMoltage. Writesfofheflash@rraylarelihhibited
whenlVec RV, ko.MevicedperationatihvalidVcMoltagesShouldhotbe@ttempted.
VCCQq Power I/OIPOWERISUPPLY: VO[Output-driverSourceltoltage.O
VSS Power GROUND: [Ground(referenceforldeviceldorepowerSupply.[ConnectiolS8ystemiground.
VSSQ Power I/O[GROUND: YO Ground(feferencelforldevice YO [powerSupply.[ConnectibSystem(ground.
DU ) DON'TWSE: [olnotlsethisball.[ThisballShouldmotbedonnectedfb@nypowerlSupplies,
signalsior@therballs@ndhustbeleftfloating.
NC - NOICONNECT:Nolihternall@onnection;@anbeldriven(orfloated.
REU } RESERVEDfor[FUTUREUSE: Balls[designated@sRFU@rereservedByIntelforfutureldevice

functionalityland[@énhancement.
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2.4 Block[Diagram

Figurel4.[K3/K18MDeviceMemoryBlockDiagram
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2.5 Memory[Map

The K3/K18 device array is divided into symmetrical blocks that are 64-Kword in size. A 64 Mbit
device contains 64 blocks, a 128 Mbit device contains 128 blocks and a 256 Mbit device contains
256 blocks. Flash cells within a block are organized by rows and columns. A block contains 512
rows by 128 words. The words on a row are divided into 16 eight-word groups. (Refer to Figure 5.)

Figure[3.[1K3/K18DeviceMemoryMap

OXEEEEFF
A Block255
0xFF000
Ox7EEEFF
A Block127
0x7F0000
[}
($)
S
)]
=
Z| o| —_OX3FFEFF
S| of A Block®3
ol 3 0x3F0000
&l a
N —
S| 8
8 &
323 OX3FFFA g =
3 Ox2FFF Block2
OX1FFF Block
OXFFFR
YVYVY 0 BlockD
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3.0 DevicelOperations
This section provides an overview of device operations. The on-chip Write State Machine (WSM)
manages all block-erase and word-program algorithms. The system CPU provides control of all in-
system read, write, and erase operations of the device via the system bus.
Device commands are written to the Command User Interface (CUI) to control all of the flash
memory device’s operations. The CUI does not occupy an addressable memory location; it is the
mechanism through which the flash device is controlled.
3.1 Bus[Operations
Bus cycles to and from the device conform to standard microprocessor bus operations. Table 2
summarizes the bus operations and the voltage levels that must be applied to the device control
signals when operating within each device mode. Whenever CE# is asserted, the device is in an
active state; it is selected and its internal circuits are active. OE# and WE# determine whether
D[15:0] are outputs or inputs, respectively.
Table2.00 Bus[Operations
STSO
Mode RST# CE# OE#Y | WE#Y | ADV# | WAIT | Vpgy Data | (defaultC] Notes
mode)
Synch[ArrayRead Vi Enabled Vi ViH X Valid X Dout High-z
Asynch.[Reads[andC]
Synch.[Status,] . .
Query@ndentifier(] Vi Enabled Vi ViH X Driven X Dout High-Z 2
Reads
OutputDisable Vi Enabled Vi ViH X Driven X High-Z High-Z
Standby Vi Disabled X X X High-Z X High-Z High-Z
Reset Vi X X X X High-Z X High-Z High-zZ
SUiCommandt Viy | Enabled | vy Vi X | Driven | X Dy | Highz
rite
ArrayIXNrites V|H Enabled V|H V||_ X Driven VPENH D|N V||_ 3,4
NOTES:

1. OE#@nd(WE#Shouldheverbe@ssertedSimultaneously, Butlif[done,[DE#dverrides(WE#.

2. ReferlibDC[Characteristics. WhenVpgnEVpenLk, Iemorydontents[éan Belfead butmotlaltered.O

3. X(8houldbelV, OrVyforihedontrolpinsAndYpgy kOrYpenyHorVpey.[ForButputs, XShouldbe Vg, BriVoy.
4. Arrayirites@releither(program(or(eérase(Operations.

3.1.1

Datasheet

ReadMode

To perform a bus read operation, CE# and OE# must be asserted. CE# is the device-select control;
when active, it enables the flash memory device. OE# is the data-output control; when active, the
addressed flash memory data is driven onto the 1/0 bus. For all read states, WE# and RST# must be
de-asserted. See Section 10.4, “Read Operations” on page 45. Refer to Section 4.0, “Read Modes”
on page 21 for details on reading from the flash array, and refer to Section 8.0, “Special Modes” on
page 38 for details regarding all other available read states.
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3.1.2

3.1.3

3.1.4

3.1.5

18

Note:

Write/Program

To perform a bus write operation, both CE# and WE# are asserted, and OE# is de-asserted. All
device write operations are asynchronous, with CLK being ignored. During a write operation,
address and data are latched on the rising edge of WE# or CE#, whichever occurs first. See Table 3,
“Command Bus Definitions” on page 19 for bus cycle commands. See Section 10.5, “Write
Operation” on page 50.

Write operations with invalid V¢ and/or Vpgy voltages can produce spurious results and should
not be attempted.

OutputDisable

When OE# is de-asserted, device outputs, D[15:0], are disabled and placed in a high-impedance
state.

Standby

When CE# is de-asserted, the device is deselected and placed in standby, substantially reducing
power consumption. In standby, the data outputs are placed in a high-impedance state independent
of the level placed on OE#. If the device is de-selected (CE# de-asserted) during a program or erase
operation, it will continue to consume active power until the program or erase operation is
completed. There is no additional latency for subsequent read operations.

Reset

After initial power-up or reset, the device defaults to Read Array mode and the device status
register is set to 0x80. If already in Read Array mode, asserting RST# de-energizes all internal
circuits, and places the output drivers in a high-impedance state. After returning from reset (RST#
de-asserted) a minimum amount of time is required before the initial read access outputs valid data.
Also, a minimum delay is required after a reset before a write cycle can be initiated. After this
wake-up interval has passed, normal operation is restored. See Section 10.4, “Read Operations” on
page 45 for reset timing details.

If RST# is asserted 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 have been only partially written or erased.

When RST# is asserted, the device shuts down the operation in progress, a process which takes a
minimum amount of time to complete. When RST# has been de-asserted, the device will be reset to
read array mode. If the system is returning from an aborted program or erase operation, a minimum
amount of time must be satisfied before a read or write operation is initiated.

As with any automated device, it is important to assert RST# when the system is reset. When the
system comes out of reset, the system processor will attempt to read from the flash memory if it is
the system boot device. Automated flash memaories provide status information when read during
program or block erase operations. If a CPU reset occurs with no flash memory reset, improper
CPU initialization m%}/ occur because the flash memory may be providing status information rather
than array data. Intel™ Flash memory devices allow proper CPU initialization following a system
reset through the use of the RST# input. RST# should be controlled by the same low-true reset
signal that resets the system CPU.
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Device[Commands
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Device operations are initiated by writing specific device commands to the Command User
Interface (CUI). (See Table 3.)

Table[3.0 CommandBusDefinitions[({Sheet[1[6f(2)

FirstBus[CTycle

SecondBus([Cycle

Command nglség
Type Addr Data Type Addr Data
Address[o6f]
Read[Array =21 Write Any[Address OxFF Read | memoryibBel| ArrayData
read
- ; Identifier] Identifier]
Read(dentifier >2 Write Any[Address 0x90 Read CodeAddress CodelData
Read Read[Query . Query[Codel| QueryCodel
(CFI) =2 Write Any[Address 0x98 Read Address Data
Read[S$tatusd : AddressWithinO Addresswith[ StatusO
Register 2 Write Block 0x70 Read Block RegisterData
Clear[$tatusl .
Register 1 Write Any[Address 0x50
AddressBf0 0x40 AddressBf0
Program 2 Write | memory(bcationl or Write | memory(fbbel Rgtigbmtﬁézm
tobelprogramed 0x10 programed prog
Number( Number[6fQ]
Program : 4 ofbufferd : AddressWwithin{ : Address] words[ioBe
g WriteoBuffer wordsF0 Write Block OxES Write withinBlock writtenfo
3 buffer
Address(of0]
Buffered[EFP 22 Write | memory(bcation)| 0x80 Write W@ﬁg{gf&% 0xDO
tobelprogramed
. AddressWwithinO . Address
Erase BlockErase 2 Write Block 0x20 Write withinBlock 0xDO
Erase/Program :
Suspend Suspend 1 Write Any[Address 0xBO
Erase/Program(] :
Resume Resume 1 Write Any[Address 0xDO

Datasheet
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Table[3.00 CommandBusDefinitions{Sheet2[0f[2)

INial.

BusO FirstBus(Cycle SecondBus[Cycle
Command Cycl:JI?as
Type Addr Data Type Addr Data
Readl
Configuration(] 2 Write cb? 0x60 Write cp? 0x03
Registerd
. AddressWwithinO . Address
5 LockBlock 2 Write Block 0x60 Write withinBlock 0x01
(8]
o e
= : Addresswithin[ : AddressO
= UnlockBlock 2 Write Block 0x60 Write withinm®lock 0xDO
22 —
oo : " AddressWithin( " Address
gg Lock-Down[Block 2 Write Block 0x60 Write withinBlock 0x2F
'% g STSO 2 Write Any[Address 0xB8 Write | Any[Address cc?
%E Datalfobel]
=g . programmedU]
So | protectond] 2 Write PAS 0xCO | Write PAS tolthel]
8o 9 Protectiondd
= Register
2
> . LockO
5} : Lock[Protection] \
o oo rarectiont] 2 Write | Addressfor128- | 0xCO | Write | AiOteCUNE | oxrrrp
bit 128-bit
Lock2KOTPO . Lock[Protection : 3
Protection(] 2 Write Address[ibr2K-bit 0xCO Write LPAL LPD
NOTES:
1. CDZ[Configurationfegisterdatalpresentedon(device@ddressesA[Ay Nt 15:Apin- A[Amax: Amint16]@ddressbitshustbe

20

cleared.[See(Table 4,"Read[Configuration(Register’0nlpage 22[{orRCRbitldescriptions.

2. CCES3TS[Configuration@ode@nD[7:0].
3.
4. ThelSecond[@ycleldfltheWrite-to-Bufferi@ommandlsiheldountdfiordsiblbadlihtofhe buffer,followedDydatalStreamingup O

LPDEMockProtectionRegisterlData. Validlalues@rebetween@xFFFE@nd[0x0000.

tolthe[@ountialue.Then@Confirm@ommand{(0xDO0)islssuedibléxecutefheprogram@peration.ReferibFigure22, “Writefo
BufferFlowchart’on[page 66.

. PAZValid[(ProtectionRegister(Address.
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ReadModes

4.1

Note:

Datasheet

The device supports four types of read modes: read array, read identifier, read status or read query.
Upon power-up or return from reset, the device defaults to read array mode. To change the device’s
read mode, the appropriate Read command must be written to the device. (See Section 3.2, “Device
Commands” on page 19.) See Section 8.0, “Special Modes” on page 38 for details regarding read
status, read 1D, and CFI query modes.

The device supports two types of array read modes: asynchronous page mode and synchronous
burst mode. Asynchronous page mode is the default read mode after powered-up, or after a reset.
The RCR must be configured to enable Synchronous Burst reads of the flash memory array. (See
Section 4.3, “Read Configuration Register” on page 22.)

The Read Array command functions independent of Vpgy. The following sections describes read-
array mode operations in detail.

Asynchronous[Page-Mode[Read

Asynchronous page mode is the default read mode upon power-up or return from reset. However,
to perform array reads after any other device operation (e.g., a write operation), the Read Array
command must be issued in order to read from the flash memory. Asynchronous page-mode reads
are permitted in all blocks, and it is used to access device register information.

Asynchronous page mode reads can only be performed when RCR bit 15 is set (default). (See
Section 4.3, “Read Configuration Register” on page 22.)

To perform an asynchronous page-mode read, an address is driven onto A[Apax:Amin], and CE#
and OE# are asserted. WE# and RST# must be de-asserted. ADV# must be held low throughout the
read cycle. CLK and WAIT are not used for asynchronous page-mode reads. If only asynchronous
reads are to be performed, it is recommended that CLK be tied to a valid V, level. Array data is
driven out on D[15:0] after a minimum delay. (See Section 10.4, “Read Operations” on page 45.)

In asynchronous page mode, one of 16 eight-word groups are “sensed” simultaneously from the
flash memory and loaded into an internal page buffer. After the initial access delay, the first word
out of the data buffer corresponds to the initial address, A[Apyax:Amin]- Address bits
A[Apmax:Amin T 3] are latched by the device. However, the lower address bits, A[Awn
+2:Apnd, are not latched.

Address bits A[AMinT2:Apvin] determine which word of the eight-word group is output from the
data buffer at any given time. Subsequent reads from the device come from the page buffer, and are
output on D[15:0] after a minimum delay, as long as address bits A[Ay;n+2:Amin] are the only
address bits that change. Data can be read from the page buffer multiple times, and in any order. If
address bits A[Apax:Avint3] change at any time, or if CE# is toggled, the device will sense and
load a new eight-word group from the flash memory into the page buffer.

By controlling certain signals, such as CE# and/or OE#, the device can be made to output less than

eight-words of data. Asynchronous page-mode read is used to access register information, but only
one word is loaded into the page buffer.
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4.2 SynchronousBurst-Mode[Read

Since asynchronous page mode is the default read mode following a device power-up or reset, the
appropriate bits in the RCR must be set before synchronous burst mode reads of the flash memory
can occur. See Section 4.3, “Read Configuration Register” on page 22 for details. Immediately
after configuring the RCR, it is not necessary to issue the Read Array command (OxFF) before
performing a synchronous burst-mode read. However, to perform a synchronous burst-mode read
after executing any other device operation (e.g., a write operation), it is necessary to issue the Read
Array command before performing a synchronous burst-mode read of the flash memory.

To perform a synchronous burst-mode read, an address is driven onto A[Apax:Amin], and CE#
and OE# are asserted. WE# and RST# must be de-asserted. ADV# is asserted, then de-asserted to
latch the address. Alternatively, ADV# can remain asserted throughout the burst access, in which
case, the address is latched on the next valid CLK edge.

In synchronous burst mode, one or two of the 16 eight-word groups are “sensed” simultaneously
from the flash memory and loaded into an internal page buffer. After the initial access delay, the
first word is output from the data buffer on the next valid CLK edge. Subsequent buffer data is
output on valid CLK edges. Synchronous burst-mode reads can only step through the data buffer
once, and can only do so in a sequential manner; starting from the address latched at the beginning
of the burst cycle (see Section 10.4, “Read Operations” on page 45).

The device supports 8- or 16- word bursts. However, by controlling certain control signals, such as
CE# and/or OE#, the device can output less than 8/16-words of synchronous data. A burst-mode
read can be used to access register information. When a burst-mode read is performed on a register,
only one word is loaded into the data buffer. In burst mode, the address is latched by either the
rising edge of ADV# or the next valid edge of CLK with ADV# low, whichever occurs first.

4.3 Read[Configuration[Register

The Read Configuration Register (RCR) is used to select the read mode (synchronous or
asynchronous), and it defines the synchronous burst characteristics of the device. To modify the
RCR settings, write the RCR command to the device (see Section 3.0, “Device Operations” on
page 17).

RCR contents can be examined by writing the Read Identifier command to the device. See Section

8.2, “Read Device ldentifier” on page 39). The RCR Register is shown in Table 4. The following
sections describe each RCR bit in detail.

Table4.0 Read[ConfigurationRegister{Sheet[1[0f[2)

Read[Configuration[Register(RCR) DefaultValueF0xFFC7

15 14|13|12‘11 10 9 8 7 6 5 4 3 2|1|o

ReadO LatencyTount P\C’)"l'::iTts Egltz gﬁg BS“e'gtD ECdLgIéD RES | RES | RES Burstength

RM LC[3:0] WP |DH | WD | BS | CE | R R R BL[2:0]

Bit Name Description

15 ReadModel(RM) 0F[Synchronousburst-modelfead
1E[Asynchronous(page-mode(fead({default)
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Tablel4.00 Read[Configuration[Register{Sheet2[6f[2)

4.3.1

4.3.2

Datasheet

14:11 | Latency[Count{LC[3:0]) | O000EF[Code@.RFU
0001=[Code1.RFU
0010ZCodel2
0011=Codel3
0100ZCodeld
0101FCodeB
0110F[CodeB
0111=[Code¥
1000F[Code8
1001Z[Code®
1010F[Code10
1011HEM1111 F[Code11[ECode 5. [Alltheseldodeslare[RFU

10 Wait[Polarity [(WP) OFWAIT Signallisfactivelow
1E0WAIT Signallis@ctivehigh{default)

9 DataHold[[DH) OZHolddatafordneldlock
1= Holdldataforfwoldlocks{default)

8 WaitDelay{WD) OFWAIT[de-assertedwithValid[data
1=FMWAIT[de-asserted@neldlockbeforevalid[data{default)

7 BurstSequencel(BS) OF[Reserved
1ZMinear{default)

6 Clock[Edge[{CE) OFallinglédge
1=Tisinglédge[(default)

5:3 Reserved{R) 000ECannotbeldhanged

2.0 Burstlength{BL[2:0]) 001ZFMRFU
010ZB-wordburst
011=F016-worddurst
111 EFRFU{default)

Read[Mode

The read mode (RM) bit selects synchronous burst mode or asynchronous page mode operation of
the device. When the RM bit is set, asynchronous page mode is selected (default). When RM is
cleared, synchronous burst mode is selected.

Synchronous burst mode is used for array reads, whereas asynchronous page mode is used for
reading array data, Status Register information, Device ID information, and CFI information. Note
that when operating in synchronous burst mode, Status, ID, and CFI information will be driven
onto the bus on the next valid clock edge following the initial synchronous access delay, and will
remain on the bus for the duration of the access cycle.

Latency[Count

The Latency Count bits, LC[3:0], tell the device how many clock cycles must elapse from the
rising edge of ADV# (or from the first valid clock edge after ADV# is asserted) until the first data
word is to be driven onto D[15:0]. Table 6 on page 24 shows the data output latency for the valid
settings of LC[3:0]. See Table 5 on page 24 for latency setting values matched for input clock
frequencies.
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24

Figure(®.[First-Accesslatency[Count
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Table[3.0 Latency[Count[Table
64Mb 128Mb 256MMb
LCO
setting K18 K3 K18 K3 K18 K3
22 1foR21MHz | 1F0R20MHz | 1@OR0MHz | 1Mo9MHz | 1FoA9MHz | 1EbO8MHZz
>3 22[f0B1MHz | 21[0[BOMHz | 21F0[B0MHz | 20fo29MHz | 20fb28MHz | 19fb28MHZ
24 32@0@2MHz | 31Eo@E1MHz | 31M0@0MHz | 30HoB@IMHz | 29foB8MHz | 29MoB7MHz
>5 43M0BOMHz | 42f0B1MHz | 410oBOMHz | 40M0@9MHz | 39M0@E7MHz | 38M0@6MHz
>6 na 51[bB1MHz na 50fbB9MHz | 48{b[BO0MHz | 47{bB6IMHz
27 na 62(fo66MHz na 59[fo66MHzZ na 57[{0B6MHz
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Figure 7 shows an example of a LC setting of Code 3.

Figure@.LExamplelllatency[Count[$etting

A[MAX:0] —G Address

—»l toata 44—

0 <1 3 %

: ,LCodeB : # I
D[15:0] b e X
I : . :
e () q
N
4.3.3 WAIT[Polarity
The WAIT Polarity (WP) bit selects the asserted, or true, state of WAIT. When WP is set, WAIT is
an active-high signal (default). When WP is cleared, WAIT is an active-low signal.
4.3.4 DatalHold

For burst read operations, the Data Hold (DH) bit determines whether the data output remains valid

on D[15:0] for one or two clock cycles. When DH is set, output data is held for two clocks
(default). When DH is cleared, output data is held for one clock cycle. (See Figure 8.) The
processor’s data setup time and the flash memory’s clock-to-data output delay should be
considered in determining whether to hold output data for one or two clocks.

Figure[8.[DataMoldTiming

Datasheet
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l[G:LK E Valid Valid Valid
DatalBold {DQlS—Oq.I)/Q] . Ouatput; Ouatputl Oue:put;

2[CLK Valid . .Vlid
Data[E-Iold{DQ15-0|1D/Q] : ‘ 5 Oua:put 5 x _Ouiput
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The WAIT Delay (WD) bit controls the WAIT signal’s delay behavior during synchronous burst
reads. WAIT can be asserted either during, or one clock cycle before, valid data is output on
D[15:0].When WD is set, WAIT is de-asserted one clock before valid data (default). When WD is
cleared, WAIT is de-asserted with valid data. The setting of WD is dependent on the system and
CPU data sampling requirements.

WAITDelay

Burst[$equence

The Burst Sequence (BR) bit selects linear-burst sequence (default). Only linear-burst sequence is
supported. Table 6 shows the synchronous burst sequence for all burst lengths.

Table®.0 BurstfSequenceWord[Drdering

Burst[Addressing[$equence{DEC)
Start
Addr.
(DEC) 8-WordBurst 16-WordBurst
(BL[2:0]Z[010) (BL[2:0]Z011)
0 0-1-2-3-4-5-6-7 0-1-2-3-4...14-15
1 1-2-3-4-5-6-7-0 1-2-3-4-5...15-0
2 2-3-4-5-6-7-0-1 2-3-4-5-6...0-1
3 3-4-5-6-7-0-1-2 3-4-5-6-7...1-2
4 4-5-6-7-0-1-2-3 4-5.6-7-8...2-3
5 5-6-7-0-1-2-3-4 5-6-7-8-9...3-4
6 6-7-0-1-2-3-4-5 6-7-8-9-10...4-5
7 7-0-1-2-3-4-5-6 7-8-9-10-11...5-6
14 14-15-0-1-2...12-13
15 15-0-1-2-3...13-14
4.3.7 Clockl[Edge
The Clock Edge (CE) bit selects either a rising (default) or falling clock edge for CLK. This is the
clock edge that is used at the start of a burst cycle to output synchronous data and to assert/de-
assert WAIT.
4.3.8 Burstlength
BL[2:0] selects the linear burst length for all synchronous burst reads of the flash memory. The
burst length can be configured to be an 8-word or a 16-word burst. Once a burst cycle begins, the
device will output synchronous burst data until it reaches the end of the burstable address space.
26 Datasheet
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Program@Modes

5.1

5.2

Datasheet

The device supports three different programming methods: Word Programming, Write-Buffer
Programming, and Buffered Enhanced Factory Programming or Buffered-EFP. Successful
programming requires the addressed block to be unlocked. If the block is locked down, WP# must
be de-asserted and the block unlocked before attempting to program the array. An attempt to
program a locked block will result in the operation aborting, and SR[1] and SR[4] being set,
indicating a programming error. The following sections describe device programming in detail.

Word[Programming

Word Programming is performed by executing the Word Program command. Word Programming
is a non-buffered operation and programs one word to the flash array based on the initial program
address A[Apax:Amin]- To determine the status of a word-program operation, poll the status
register and analyze the bits. If the flash device is put in standby mode during a program operation,
the device will continue to program the word until the operation is complete; then the device will
enter standby mode. Refer to Figure 23, “Word Programming Flowchart” on page 67 for a detailed
flow on how to implement a word program operation.

During programming, the Write State Machine executes a sequence of internally-timed events that
program the desired data bits and verifies that the bits are sufficiently programmed. Programming
the flash memory array changes “ones” to “zeros.” Memory array bits that are zeros can be
changed to ones only by erasing the block.

When programming has finished, Status Register bit SR4 set indicates a programming failure. If
SR3 is set, this indicates that the Write State Machine could not perform the Word Programming
operation because Vpgy Was outside of its acceptable limits. If SR1 is set, the Word Programming
operation had attempted to program a locked block, causing the operation to abort.

After examining the status register, it should be cleared using the Clear Status Register command
before issuing a new command. Any valid command can follow, after Word Programming has
completed.

Write-Buffer[Programming

The device features a 32-word Write Buffer to allow optimum programming performance. For
Write-Buffer Programming, data is first written to an on-chip write buffer, then programmed into
the flash memory array in buffer-size increments. Optimal performance is realized when
programming is buffer-size aligned to the 32-word write-buffer boundary. The write-buffer is
directly mapped to the flash array through A[Aynt4:Amin]. Unaligned buffered writes will
decrease program performance. Buffered writes can improve system programming performance
more than 20X over non write-buffer programming.

To perform Write-Buffer Programming, the Write-to-Buffer Setup command, OxES, is issued along
with the block address (see Section 3.2, “Device Commands” on page 19). Status Register
information is updated, and a read from the block address will return Status Register data showing
the write buffer’s availability. Note: Do not issue the Read Status Register command during this
sequence. SR7 indicates the availability of the write buffer for loading data. If SR7 is set, the write
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buffer is available; if not set, the write buffer is not available. To retry, issue the Write-to-Buffer
Setup command again, and re-check SR7. When SR7 is set, the write buffer is available. See Figure
22, “Write to Buffer Flowchart” on page 66.

Next, a word count (actual word count - 1) is written to the device at the buffer address. This tells
the device how many data words will be written to the write buffer, up to the maximum size of the
write buffer. The valid range of values for word count is 0x00 to Ox1F.

On the next write, a device start address is given along with the first data to be written to the flash
memory array. Subsequent writes provide additional device addresses and data. All data addresses
must lie within the start address plus the word count. Maximum programming performance and
lower power are obtained by aligning the starting address at the beginning of a 32 word boundary.
A misaligned starting address will result in a doubling of the total program time.

After the last data is written to the write buffer, the Write-to-Buffer Confirm command is issued.
The Write State Machine begins to copy the write buffer contents to the flash memory array. If a
command other than the Write-to-Buffer Confirm command is written to the device, a command
sequence error will occur and Status Register bits SR4, SR5 and SR7 will be set. If an error occurs
while writing to the array, the device will stop programming, and Status Register bit SR4 and SR7
will be set, indicating a programming failure.

Additional buffer writes can be initiated by issuing another Write-to-Buffer Setup command and
repeating the write-to-buffer sequence.

Anytime SR4 and SR5 are set, the device will not accept Write-to-Buffer commands. If an attempt
is made to program past a block boundary using the Write-to-Buffer command, the device will
abort the operation. This will generate a command sequence error, and Status Register bits SR4 and
SR5 will be set.

If Write-Buffer Programming is attempted while Vpgy is below Vpgy k. Status Register bits SR3
and SR4 will be set. If any errors are detected that have set Status Register bits, the Status Register
should be cleared using the Clear Status Register command.

Program[$Suspend

To execute a program suspend, execute the Program Suspend command. A suspend operation halts
any in-progress programming operation. The Suspend command can be written to any device
address. A Suspend command allows data to be accessed from any memory location other than
those suspended.

A program operation can be suspended to perform a device read. A program operation nested
within an erase suspend operation can be suspended to read the flash device. Once the program
process starts, a suspend operation can only occur at certain points in the program algorithm. Erase
suspend operations cannot resume until program operations initiated during the erase suspend are
complete. All device read functions are permitted during a suspend operation.

During a suspend, Vpgn must remain at a valid program level and WP# must not change. Also, a

minimum amount of time is required between issuing a Program or Erase command and then
issuing a Suspend command.
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Program[Resume

To resume (i.e., continue) a program suspend operation, execute the Program Resume command.
The Resume command can be written to any device address. When a program operation is nested
within an erase suspend operation and the Program Suspend command is issued, the device will
suspend the program operation. When the Resume command is issued, the device will resume and
complete the program operation. Once the nested program operation is completed, an additional
Resume command is required to complete the block erase operation. The device supports a
maximum suspend/resume of two nested routines. See Figure 24, “Program Suspend/Resume
Flowchart” on page 68.

Buffered(Enhanced[Factory[Programming[(Buffered-EFP)

Buffered-EFP speeds up MLC flash programming for today’s beat-rate-sensitive manufacturing
environments. This enhanced algorithm eliminates traditional elements that drive up overhead in
off-board or on-board, off-line or in-line, manual or automated programmer systems. Buffered-EFP
is different than non-buffered EFP mode; it incorporates a write buffer to spread MLC program
performance across 32 data words. Additionally, verification occurs in the same phase as
programming, an inherent requirement of two-bit-per-cell technology to accurately program the
correct state.

A single two-cycle command sequence programs an entire block of data. This enhancement
eliminates three write cycles per buffer page, two commands and the word count per each set of 32
data words. Host programmer bus cycles fill the device write buffer, followed by a status check of
SR.0 to determine when the data from that page has completed programming into sequential flash
memory locations. Following the buffer-to-flash programming sequence, the WSM increments
internal addressing to automatically select the next 32-word array boundary. This aspect of
Buffered-EFP saves programming equipment address-bus setup overhead. In combination, these
enhancements allow programming equipment to stream data to the device.

With proper continuity testing, programming equipment can rely on the WSM internal verification
to assure the device has programmed properly. This capability eliminates the external post-program
verification and its associated overhead. Buffered-EFP consists of three phases: setup, program/
verify, and exit. Refer to Figure 25, “Buffered Enhanced Factory Programming Procedure
Flowchart” on page 69 for a graphical representation of Buffered-EFP.

Buffered-EFP[Requirements@nd[Considerations

Buffered-EFP requirements:
* Ambient temperature: Tp =25 °C 5 °C
* V¢ within specified operating range
* Vpgp driven to Vpeny
¢ Target block unlocked before issuing the Setup and Confirm commands

* WA (first word address in block to be programmed) must be held constant from setup phase
through all data streaming in the target block, until transition to the exit phase is desired

* WA must align with the start of an array buffer boundary?
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Warning:

Note:

Buffered-EFP considerations:
* For optimum performance, limit cycling below 100 erase cycles per block?
* Buffered-EFP programs one block at a time, all buffer data must fall within a single block®
¢ Buffered-EFP cannot be suspended

* Programming to flash can only occur when the buffer is full*

Buffer boundary in array is determined by A[AMINTS Anvin] (00h through 1Fh). Alignment start point is
A[AM|N+4:AM|N]:0'

2Some degradation in performance may occur if this limit is exceeded, but the internal algorithm will continue
to work properly.

31f the internal address counter increments beyond the block’s maximum address, addressing will wrap around
to the beginning of the block.

41 the number of words is less than 32, as in the case of the last page program sequence for a block, remaining
locations must be filled with FFFFh. The responsibility to manage this falls within the programming
equipment, not the customer data file.

See Figure 25, “Buffered Enhanced Factory Programming Procedure Flowchart” on page 69, for a
detailed flowchart of the Buffered-EFP operation.

Buffered-EFP[Setup[Phase

After receiving the Buffered-EFP Setup (80h) and Confirm (DOh) command sequence, device SR.7
transitions from a ‘1’ to a “0,” indicating that the WSM is busy with the Buffered-EFP algorithm
startup. A delay before checking SR.7 is required to allow the WSM time to perform all of its
setups and checks (block lock status and Vpgy level). If an error is detected, SR.4 is set and
Buffered-EFP operation terminates. If the block was found locked, SR.1 is also set. SR.3 is set if
the error occurred due to the Vpgy level being incorrect.

Buffered-EFP[ProgramlandVerify[Phase

After setup completion, the host programming system must check SR.0 to determine “data-stream
ready” status. SR.0=0 indicates that the Buffered-EFP program/verify phase is activated and the
write buffer is available.

Two basic sequences repeat in this phase: loading the write buffer, followed by buffer data
programming to the array. For Buffered-EFP, the count value for buffer loading is always the
maximum buffer size of 32 words. During the page loading sequence, data received is stored to
sequential buffer locations starting at address 00h. Programming of that page to the flash array
starts immediately when the buffer is full.

The buffer must be completely full for programming to occur. Supplying an address outside the
current block’s range during a buffer fill sequence will cause the operation to lockup.

If the number of words is less than 32, as in the case of the last page program sequence for a block,
remaining locations must be filled with FFFFh. The responsibility to manage this falls within the
programming equipment, not the customer data file.

Data words from the write buffer are directed to sequential memory locations in the array,

programming takes up where the last page sequence left off. The host programming system must
poll SR.0 to determine when the page program sequence completes. SR.0=0 indicates that all
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buffer data has been transferred to the flash array, SR.0=1 indicates that the WSM is still busy. The
host system may check full status for errors at any time, but it is only necessary on a block basis,
after Buffered-EFP exit.

The host programming system continues the Buffered-EFP algorithm by providing the next set of
data words to the buffer. Alternatively, it can terminate this phase by changing the block
address.The program/verify phase concludes when the interfacing programmer writes to a different
block address; data supplied must be FFFFh. Upon program/verify phase completion, the device
enters the Buffered-EFP exit phase.

Buffered-EFP[EXxit[(Phase

SR.7=1 indicates that the device has returned to normal operating conditions. A full status check
should be performed at this time to ensure the entire block programmed successfully. After
Buffered-EFP exit, any valid CUI command can be issued. The Buffered-EFP SR.7 and SR.0 Truth
table is shown in Table 7.

Table.O Buffered-EFP3R.7[@ANd[SR.0Oruth{able

Datasheet

SR.7 SR.0 Condition
0 0 Devicelis[BUSY,Bufferlis[AVAILABLE.
0 1 Devicelis[BUSY,BufferisMNOTAVAILABLE.
1 0 Devicells[READY,Bufferis[AVAILABLE.
1 1 Invalid(State.
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Flash erasing is performed on a block basis; therefore, only one block can be erased at a time.
When a block is erased, all bits within that block will read as a logic level one. To determine the
status of a Block Erase, poll the status register and analyze the bits. The following section describes
Block Erase operations in detail.

Block[Erase

Block Erase operations are initiated by writing the Block Erase command to the address of the
block to be erased (refer to Section 3.2, “Device Commands” on page 19). This is followed by the
Block Erase Confirm command written to the address of the block to be erased. If the device is
placed in standby (CE# de-asserted) during an erase operation, the device will continue to erase the
block until the erase operation is completed before entering standby. Vpgy must be above Vpey
and the block must be unlocked (see Figure 26, “Block Erase Flowchart™ on page 70). Also, Vpgn
must remain at a valid level, and WP# must remain unchanged while in erase suspend.

During a Block Erase, the Write State Machine executes a sequence of internally-timed events that
conditions, erases, and verifies all bits within the block are erased. Erasing the flash memory
changes array data from “zeros” to “ones.”

Status Register bit SR7 indicates Block Erase status while the sequence executes. If Status Register
bit SR5 is set after erase completion, this indicates an erase failure. If SR3 is set, this indicates that
the Write State Machine could not perform the erase operation because Vpgy Was outside of its
acceptable limits. If SR1 is set, the erase operation attempted to erase a locked block, causing the
operation to abort. CE# or OE# must be toggled to update Status Register contents.

After examining the status register, it should be cleared using the Clear Status Register command
before issuing a new command. Any valid command can follow, once the block erase operation has
completed.

EraselSuspend

Issuing the Erase Suspend command while erasing suspends the block erase operation. This allows
data to be accessed from memory locations other than the one being erased. The Erase Suspend
command can be issued to any device address within the block. A block erase operation can be
suspended to perform either a word program or a read operation within any block, except the block
that is in an erase suspend state (see Figure 27, “Erase Suspend/Resume Flowchart” on page 71).

When a block erase operation is executing, issuing the Erase Suspend command requests the Write
State Machine to suspend the erase algorithm at predetermined points. An erase operation cannot
be nested within another erase suspend operation. Block erase is suspended when Status Register
bits SR[7,6] are set. Suspend latency is specified in Section 10.6, “Block Erase and Program
Operation Performance” on page 52.

Block erase cannot resume until program operations initiated during erase suspend complete. Read
Array, Read Status Register, Read Identifier, CFl Query, and Program Resume are valid commands
during Erase Suspend. Additionally, Clear Status Register, Program, Program Suspend, Erase
Resume, Block Lock, Block Unlock, and Block Lock-Down are valid commands during Erase
Suspend.
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Erase[Resume

To resume (i.e., continue) an erase suspend operation, execute the Erase Resume command. The
Resume command can be written to any device address. When a program operation is nested
within an erase suspend operation and the Program Suspend command is issued, the device will
suspend the program operation. When the Resume command is issued, the device will resume the
program operations first. Once the nested program operation is completed, an additional Resume
command is required to complete the block erase operation. The device supports a maximum
suspend/resume of two nested routines. See Figure 26, “Block Erase Flowchart” on page 70.

33



[ |
28F640K3,28F640K 18 [28F128K 3. [28F128K 18, 28F 256K 3, 28F256K 18 | ntel .

7.0
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7.1

This device offers both hardware and software security features. Block lock operations, the
Protection Registers, and VPEN enable the user to implement various levels of data protection. The
following section describes security features in detail.

Blocklocking[@perations

Individual instant block locking is used to protect user code and/or data within the flash memory
array. All blocks power up locked to protect array data from being altered during power transitions.
Any block can be locked or unlocked without latency. Locked blocks cannot be programmed or
erased; they can only be read.

Software-controlled security is implemented with the Block Lock and Block Unlock commands.
Hardware-controlled security can be implemented with the Block Lock-Down command and WP#.

Refer to Figure 9 for a state diagram of the flash security features. Also see Figure 29, “Block Lock
Operations Flowchart” on page 73.

Figure@.[BlockIocking[StateDiagram

Power-Up/Reset

Hardware
Locked®
[011]

Locked
[X01]

WP#Hardware(Control

Software
Locked |~~~ Unlocked

[111] [110]

Unlocked
[X00]

— — — — —p SoftwareBlockIlock[{0x60/0x01)0r(SoftwareBlockWnlock({0x60/0xDO)

——  »  SoftwareBlockIlock-Down{0x60/0x2F)

H WP#[hardwarelgontrol

Notes:  1.[a,b,c]Iepresents(\WP#,[D1,[DO].[XZFDon't[Care.
2.[D1lihdicatesBlockIlock-down(Status.D1ZD’, Lock-downhasmotbeenlissuedo
[MIthis®lock.MD 11", ock-downhasbeenlissuedibthisblock.
3.[D0lhdicatesblockbck(Status.MDOEID’, blockisnlocked.MDOE', Blocklisdbcked.
4.[Mocked-downFMardware#[Softwarellbcked.
5.[[011](States(ShouldbelfrackedBysystem[softwarefoldeterminedifferenceetween
[MTHardwarellocked@ndllocked-Down(States.

34

Datasheet



intel.

7.1.1

7.1.2

7.1.3

Note:

7.1.4

Note:

7.1.5

Datasheet

28F640K3,[28F640K18,28F128K3,[28F128K 18,[28F256K 3,[28F256K18

Block@lock

All blocks default to the locked state after initial power-up or reset. An unlocked block can be
locked by issuing the Block Lock command sequence. This sets the block lock status bit and fully
protects the block from program or erase. Attempted program or erase operations to a locked block
will return an error in SR1.

BlockWnlock

A locked block can be unlocked by issuing the Block Unlock command. All unlocked blocks return
to the locked state when the device is reset or powered-down. Unlocked blocks may be
programmed or erased.

Block@ock-Down

The Lock-Down Block command adds an additional level of security to the device. Issuing the
Lock-Down Block command sets the lock-down status bit and locks the block. The Lock-Down
Block command can be used if the block’s current state is either locked or unlocked. Once this bit
is set, WP# is enabled as a hardware lock control for that particular block. If a block is locked-
down and WP# is de-asserted, the user may issue the Unlock Block command to allow program or
erase operations on that block.

Only device reset or power-down can clear the lock-down status bit.

BlocklockDuringEraselSuspend

Blocks may be locked, unlocked, or locked down during an erase suspend operation. First, write
the Erase Suspend command to the device. After checking SR7 and SR6 to determine that the erase
operation has suspended, write the desired lock command sequence to a block. The lock status
bit(s) will change immediately. If the block being locked or locked-down is the same block that is
suspended, the lock status bit(s) will still change immediately, but the erase operation will
complete when resumed. After completing lock, unlock, read, or program operations, resume the
erase operation with the Erase Resume command.

A Block Lock Setup command followed by any command other than Block Lock, Block Unlock,
or Block Lock-Down will produce a command sequence error and set Status Register bits SR4 and
SR5. If this error occurs while an erase is suspended, SR4 and SR5 will remain set after the erase
operation is resumed unless the Status Register is cleared first using the Clear Status Register
command. Otherwise, possible erase errors may become masked by the command sequence error.

Locking operations cannot occur during program suspend. Appendix A, “Write State Machine
(WSM)” on page 55 shows valid commands during erase suspend.

WP#[Ilock-Down[Control

If the lock-down status bit is set for a particular block, the WP# signal is then enabled as a master
lock/unlock override for that particular block. When WP# is asserted, all blocks that have the lock-
down status bit set are automatically put into the lock-down state and cannot be unlocked with the
Unlock Block command.

Once WP# is de-asserted, the block reverts back to a locked state; only then can it be unlocked via
software.
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The device includes 17 128-bit Protection Registers, PR16 through PRO, which can be used to
increase system security or to provide identification capabilities.

PRO[63:0] are permanently programmed by Intel with a unique number for each flash device.
PRO[127:64] and PR1 through PR16 are one-time programmable (OTP) and available for the
customer to program. Once programmed, the user-programmable registers can be locked to prevent

further programming.

Note: User-programmable bits are OTP and may be programed individually. However, once the
protection register is locked, the entire user segment is locked and no more user bits may be

programmed.

Figure[10.[Protection[RegisterMemoryMap
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ReadinglihelProtection[Registers

To read Protection Register data, issue the Read Identifier command along with the address
corresponding to the desired word of register data. (See Figure 10 on page 36.) Protection Register
data is read 16 bits at a time.

Programminglihe[ProtectionRegisters

To program a Protection Register, issue the Protection Program command, plus a desired
Protection Register offset. See Figure 10 on page 36 for appropriate address offsets of the
Protection Register. Only one word may be programmed to the user segment at a time. Issuing the
Protection Program command outside the register’s address space results in a status register error
(SR4=1).

LockingihelProtectionRegisters

To lock a Protection Register, program the corresponding bit in the PR Lock Register by issuing the
Program PR Lock Register command followed by the desired PR Lock Register data.

Bit 0 of PR Lock Register 0 is already programmed at the Intel factory and locks PRO[63:0]. Bit 1
of PR Lock Register 0 can be programmed by the user to lock the user-programmable portion of
Protection Register 0, namely PR0[128:64]. The rest of the bits in PR Lock Register 0 are not used.

PR Lock Register 1 controls the locking of the remaining 128-bit Protection Registers. Each of the
16 bits of PR Lock Register 1 corresponds to one of the 16 128-bit Protection Registers. For
example, to lock PR6, program bit 5 in PR Lock Register 1.

After PR Lock Register bit 1 is programmed (locked), the user segment of the Protection Register
cannot be changed. Protection Program commands written to a locked section result in a status
register error (SR[5:4]=0b11).

Array[Protection

The Vpgy signal is a hardware mechanism to prohibit array alteration. When the Vpgy voltage is
below the Vpgp g VOltage, array contents cannot be altered. To ensure a proper erase or program
operation, Vpgy Must be set to a valid voltage level. To determine the status of an erase or program
operation, poll the status register and analyze the bits.
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8.0

intel.

SpeciallModes

8.1

This section describes in details how to read the status, ID and CFI registers. This sections also
details how to configure the STS signal.

Read[Status[Register

The status of the device can be determined by reading the Status Register. To read the Status
Register, issue the Read Status Register command. Status Register data is automatically made
available following a Word Program, Block Erase, or Block Lock command sequence. Subsequent
reads from the device after any of these command sequences will output that the device’s status
until another valid command is written to the device (e.g. Read Array).

The Status Register is read using single asynchronous- and single synchronous-reads only; page- or
burst-mode reads cannot be used to read the Status Register. Status Register data is output on
D[7:0], while 0x00 is output on D[15:8]. The falling edge of OE# or CE# (which ever occurs first)
updates and latches the Status Register contents. The Ready bit (SR7) provides overall status of the
device. Status register bits SR[6:1] present status and error information about the Program, Erase,
Suspend, Vpgy, and Block-Locked operation.

Care should be taken to avoid Status Register ambiguity when issuing valid 2-cycle commands
during Erase Suspend. If a command sequence error occurs during an erase-suspend state, the
Status Register will contain the command sequence error status (SR[7,5:4] set). When the erase
operation resumes and finishes, possible errors during the erase operation cannot be detected via
the Status Register because it will contain the previous error status. To avoid this situation, always
clear the Status Register prior to resuming erase operations.

Table[8.0 Status[RegisterDescription[{Sheet[1[0f[2)

38

StatusRegister[(SR) DefaultValue=0x80
Read Erasel EraselError Program0O VPEN Program0 IE)Iglglé;jD Buffered-EFPO
y Suspend Error Suspend Error Status
RDY ES EE PE VE PS LE PS
7 6 5 4 3 2 1 0
Bit Name Description
O0E=MDevicelisbusy;programlor@raseldyclelih[progress;[SR[0]Malid.
7 Ready[(RDY) 1EDeviceBFeady;[BR[6:1]AreNalid.
OF[Erase(8uspendnotlih[effect.
6 Erase[Suspend((ES) 1ZEraseSuspendlih(effect.
OF[Eraselsuccessful.
5 Erase[Error((EE) 1EF[EraselfailldrProgram$equencelErrorivhenSetwith[SR[7,4].
OF[Program(successful.
4 Program(Error(PE) 1E[Programfaillér(Program$equenceErrorivhenSetwith[SR[7,5]
O0EFIVPENMithin[@acceptablelimitsduringprogramdr(@rasel@peration.
3 Vpen[Ermori(VE) 1EZFIVPENRIVPENLKduringprogramor(grase@peration.
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Table8.0 Status[RegisterDescription{Sheet2[0f[2)

8.1.1

8.2

Status[Register[(SR) DefaultValueZ0x80
OEF[Program(Suspendmotlihléffect.
2 ProgramiSuspend 1E[ProgramiSuspendliheffect.
1 Block-Locked(Error[{LE) OFBlocknotIbckedduringprogram(orlerase.

1EBlockObckedduringprogram(or(érase;@peration(aborted.

AfterBuffered-EFPdatalisIbadedlintothebuffer:
0 Buffered-EFP[Status[{PS) | OFBuffered-EFP[@omplete.
1ZBuffered-EFPh[progress.

Clear[Status[Register

The Clear Status Register command clears the status register and functions independent of Vpgy.
The Write State Machine sets and clears status bits (SR[7:6,2,0]), but it only sets error bits
(SR[5:4,3,1]). The Status Register should be cleared before starting a command sequence to avoid
any ambiguity. A device reset also clears the Status Register.

Read[Deviceldentifier

The Read Device Identifier command instructs the device to output Manufacturer/ Device
Identifier codes, block-lock status, Protection Register data, and Configuration Register data when
read. (See Section 3.2, “Device Commands” on page 19 for details on issuing the Read Device
Identifier command.)

Table®.O DeviceldentifierlCodes

Datasheet

Item Address Data®
ManufacturerCode 0x0 0x89
K3B4MbDevice[Code 0x1 0x8801
K3M128MbDevicelCode 0x1 0x8802
K3256MbDevice[Code 0x1 0x8803
K18®B4MbMDevicelCode 0Ox1 0x8805
K18M128Mb[Device[Code 0x1 0x8806
K18256MbDevice[Code 0x1 0x8807
BlockisWnlocked DQyZM0
Blocklislocked DQyEN
Blocklsmotlocked-Down BlockiAddress+0x2 DQ; =0
BlocklisIlocked-Down DQ,E0
Configuration[Register[] 0x5 Configuration[Register[Content
Protection[Registerdlock 0x80 Protection[Registerlock
2K-OTPMock 0x89 OTP@Mock
ProtectionRegister 0x81[-[0x88 Protection[Register[Content
2K[OTPEpace Ox8A[E0x109 OTP[Content

NOTE: Datalis[@always@vailableonID[7:0].0D[15:8](i5[0x00.
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8.3

8.4

Read[Query/CFl

The query register contains an assortment of flash product information such as block size, density,
allowable command sets, electrical specifications and other product information. The data
contained in this register conforms to the Common Flash Interface (CFI) protocol. To obtain any
information from the query register, execute the Read Query Register command. See Section 3.2,
“Device Commands” on page 19 for details on issuing the CFI Query command. Refer to
Appendix B, “Common Flash Interface” on page 60 for a detailed explanation of the CFI register.
Information contained in this register can only be accessed by executing a single-word read.

STSI[ConfigurationEasyBGAlpackagelONLY)

To configure the STS signal, execute the Configuration command. The STS signal can be
configured for level or pulse mode. Once configured to a particular mode, it remains in that mode
until the device is powered down, reset or another Configuration command is issued to change the
mode. After power-up or reset, the default configuration is level mode. Level mode works similar
to a Ready/Busy signal (RY/BY#), indicating the status of the Write State Machine (WSM) during
a program or erase operation. The STS Configuration command may only be given when the
device is not busy or suspended. The possible STS configurations and usage are described in Table
10.

Table10.5TS[ConfigurationCodingefinitions

40

DQ7 DQ6 DQ5 DQ4 DQ3 DQ2 DQ1 DQO
Pulseldond| Pulsednd
Reserved Completet] Completer:
@ ()
DQ;_DQuFETSConfiguration[Codes Notes

00Z[default,levelliode;
devicelfeadylihdication

Used(ioldontrol[HOLD [fb@hemoryldontrollerfb(prevent@ccessingal]
flashthemorySubsystemwhile@nyflashldevice'sIWSMIisbusy.

Usedliblgenerate@l8ystemlihterruptipulseWhen@nyflashidevicelih(
an@rrayhasl@ompletedlablock@rase. MelpfulforeformattingBlocks
after(file([Systemfree(Spacefeclamation@ricleanup.”

01F[pulseldn(EraselComplete

Used(iblgenerate@lsSystemlhterruptpulseWhenl[anyflashldevicelih
an@rraybasl@ompleted@programoperation.Provideslhighest[
performancefforServicingldontinuousBufferiirite[@perations.

10Z[pulseldnProgramComplete

Used(ibldenerate(SystemlihterruptsibliriggerServicingGfiflash@rrays
when(éither[@éraselorprogramloperationsare(éompleted, When[al
commonl(hterruptServicefoutinelis[desired.

11ZpulseldnEraseldrProgram
Complete

NOTES:
1. When[gonfiguredih[@neloflthelpulsehodes,[$TS[pulseslbwiwvith[afypical (pulse width[6f250M@s.
2. Anlihvalidiéonfigurationl@éodeWillBesultlih(both(Status(fegisterbits[SR.4[And[$R.5being(Set.
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Powerl@ndReset

9.1

9.2

9.3

Datasheet

This section provides an overview of some system level considerations in regards to the flash
device. This section provides a brief description of power-up, power-down, decoupling and reset
design considerations.

Power-Up/Down[Characteristics

In order to prevent any condition that may result in a spurious write or erase operation, it is
recommended to power-up and power-down V¢ and Vg together. It is also recommended to
power-up Vpgy With or slightly after V. Conversely, Vpgyn must power down with or slightly
before V.

Power[SupplyDecoupling

When the device is enabled, many internal conditions change. Circuits are energized, charge pumps
are switched on, and internal voltage nodes are ramped. All of this internal activities produce
transient signals. The magnitude of the transient signals depends on the device and system loading.
To minimize the effect of these transient signals, a 0.1 UF ceramic capacitor is required across each
Veel/Vss and Vel Vssq signal. Capacitors should be placed as close as possible to device
connections.

Additionally, for every eight flash devices, a 4.7 UF electrolytic capacitor should be placed between
V¢ and Vgg at the power supply connection. This 4.7 puF capacitor should help overcome voltage
slumps caused by PCB (print circuit board) trace inductance.

Reset[Characteristics

By holding the flash device in reset during power-up and power-down transitions, invalid bus
conditions may be masked. The flash device enters reset mode when RST# is driven low. In reset,
internal flash circuitry is disabled and outputs are placed in a high-impedance state. After return
from reset, a certain amount of time is required before the flash device is able to perform normal
operations. After return from reset, the flash device defaults to asynchronous page mode. If RST#
is driven low during a program or erase operation, the program or erase operation will be aborted
and the memory contents at the aborted block or address are no longer valid. See Figure 19, “Reset
Operation Waveforms” on page 53 for detailed information regarding reset timings.
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10.0 ElectricalBpecifications

10.1 AbsoluteMaximum[Ratings

Warning:

The absolute maximum ratings are shown in Table 11.

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.

Table11.0AbsoluteMaximum[Ratings

Parameter Maximum[Rating Notes
Temperatureinderbias —400CHb#85MC
Storagelfemperature —650C[HbF1250C
Voltagelonlany(SignalllexceptlVCC@ndVCCQ) —0.5 VoV ccqt0.5V 1,2
VCC1[(K3)Moltage 0.2V F4.1V 1
VCC2[(K18)Xoltage -0.2[VIb 3.8V
VCCQ1(K3)Moltage -0.2Vfo#4.1V 1
VCCQ2[(K18)Moltage -0.2[V[{ibH#2.45V 1
OutputiShort(@ircuiti@urrent 100A 3
NOTES:

1. Specifiedoltages(areWithfespectib [V gs.MinimumIDCNoltageis=0.5 Vonlihput/outputSignalsiandO
-0.2 VionlVccandVecq. Muring(fransitions, thislevelhayindershootfo=2.0 Viorperiods¥20@s.0
Maximum([DColtagednV 5V ccHF0.5 V,which,[duringransitions, hayovershootfo [V [#2.0 ViorOd
periods¥200s. MaximumDColtagel@nlihput/outputSignals@ndV ¢V cqH0.5 V,vhich, [during D
transitions, [hay[overshootfoVc#2.0 Viorperiods$20(ms.

2. Program/eraseloltagelisinormally(2.7(V-3.6V.0J

3. OutputlShortedformolhorefhan@nelSecond.MolorefhandnedutputiShortedat@iime.

10.2 Operating[Conditions

42

Symbol Parameter Min Max Units
Ta Operatingdemperature -40 +85 °C
Veer Core[Voltage[(K3) 2.70 3.60 \
Veer CorelVoltage[(K18) 2.70 3.30 \
Veeor VeeqOGSupplyroltage [(K3) 2.375 3.60 \%
Veea2 VeegOBupplyoltage(K18) 1.65 1.95 \Y,
BlockErase[Cycles |AllBlocks,VccEBNV 100,000 Cycles
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10.3 DCI[Current[Characteristics
Table12.[DC[Current[Characteristics
Vee 27VEB3Y | 2.7VEB.6V
Veeo 1.650V-[1.95lV | 2.375V[Z3.6V
Sym Parameter Notes | Typ Max Typ Max Unit Test[Condition
VeeEVeemax:O
I Inputload[Current 1 *1 +1 MA | VecoE WV ecomax,o
V|NBWCchr[(BND
VecENVeemax,O
Lo Outputleakage[Current 1 *10 +10 MA | VecoFVecomax,o
V|N§|SVCCQ@r[(BND
64[I§/|b|t! 30 55 30 55 WA CMO_S[]hputs,
VoDl 128Mbit 1.8.6.0 VeeFVeemax:
| CcC TR V =V
CCSU | standby 4 cceFYccomaxs
256Mbit 45 | 80 | 45 | 80 | pa |DevicelsiDisabled
RST#@ISVCCQiO.ZV/GNDiO.ZV
Single(Word[ VeeFVeemax O
Read 10 & 10 8 mA taccEFHavqul
Asynchronous 16 28 18 30 mA | 8WordD :Accggkévﬁgﬂ
PageMode Read \?PA e
Averagel] ccFYcemax
1,3,@,0
lccr | VecRead 5 Burstd | fEB6MHZ(K3),0
Current 24 38 32 46 mA gangth@;D MIB0MHz(K18)
SynchronousQ VeeFYeomax
Burst BurstD] CE#EV,.,0
28 40 36 48 mA | lengthE0 | OB#EVy,0
16 INputsE IV, 0V,
1,4,8,0 CMOShputs,O
| V, rogram[Current o 50 80 40 70 mA '
ccw | VecProg 7 VeenTVec
1,4,8,0 CMOShputs,O
| VccBlockEraselCurrent B 50 80 40 70 mA '
CCE | Tec 7 VeengVee
VecProgramSuspendorl]
lccws: [ BlockEraseSuspend 1480 20 10 mA | Devicelis@nabled
leces | current !

NOTES:

1. AllBurrents@reRMSnlessMoted.TypicalNalues@tlV-cEBY, T, FHF25°C, Best-case@ddress[pattern. Maximumlalues
atlVc[=[3.6[V,Worst-casel@address[pattern.

. Includes[3TS.

. CMOSlihputs/outputs(arel@itherVoc 2 0.2WV0rVgg® 0.21V.

. Currentivalueslare(Specified@ver@Specificfemperaturefange[(-40°Cib[#+85°C).

. Sampled,not100%{ested.

. lcces dccws@reSpecifiedwith[device [eselected. Ofidevicelis [feadWhileih[éraseSuspend/programSuspend, Gurrentlis0

IccesPluslcer@rlecwsPlusleer. _ _ _ .
. VpenEVpenk IhhibitsBlockérase, [program@ndbck-bitldperations.Don’'tiise Vpgn@utsidelitsValid Eanges.

OO WN

~
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Table13.[DCVoltage[Characteristics

Vee 27VE3E3V | 2.7VEB6V
Veco 1.65VE1.95V | 2.375V23.61V
Sym Parameter® Note | Min Max | Min | Max | Unit| TestCondition
Vi {’,‘gggleo""'] cmos | 7 0 0.4 0 04 | Vv
InputHighD Vv
Viy V(ﬁtageg CMOS 7 S0 | Veco | 23 | Veco |V
VecEY,
OutoutmowD ccEF¥cemin
VoL Vcl)JItFa)g;e oWt cmos | 2@ 0.2 0.2 V| VecoEVcecomingg
lonF
. NS EY
OutputBHighO \Y \Y CC=_ CCMIN:
Von Voliage | CMOS | 2@ | TG0 83 V| VecoFVecom,
' ' lon 2100 A
VpenMock-Outlduringd
VPENLK normalloperations 3.5 10 1.0 v
Vpen@uringBlockd
VpENH Erase,[Program(orlock- | 3,3 1.65 1.95 2.7 3.6 \%
Bitldperations
Vi ko VccirockoutVoltage 3,6 1.8 18 \Y
VCCQLKO VCCQd;.OCkoutISVOIIage 3 1.0 1.0 \%
NOTES:

1. AllBurrentsareRMSinlessnoted.Typicalvalues(@tliypical V¢, [T5FHF25°C.
2. Includes[3TS.

3. Sampled,mot100%(fested.
4. lcces, dccws@reSpecifiediithdeviceldeselected. Of[devicelisMeadhilelin[éraseSuspend/program

suspend,Burrentib I cesPluslicr@rlcws Pluslicr.

(4]

ranges.

. VpenEVpenLkhhibitsblock@rase, [program@ndbck-bitldperations. Mon'tlise Vpgy @utsidelitsvalid]

6. Block[@rases,[programmingland(Ibck-bitléonfigurations[arelihhibitedwhenV o<V ko.[@ndbotguaranteed
in[fhe[flange[ﬁetween BVLKOMWIEI’]d WCCMlN y Bnd@bOVeNCCMAx.
7.V [Banundershootfb20.4Vand Y,y ¢anovershootib Ve ot 0.4V Horldurationsof20Mms 0rless.
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Read[Operations

Table14.[AC[Read[Characteristics[[Sheet1[0f[2)

Datasheet

vCC 2.7VEB.3V 2.7VEB.6V
VCCQ 1.65VH1.95V | 2.375V[HE3.61V
Num Sym Parameter® Density | Note | Min | Max | Min | Max | Unit
Asynchronous(Specifications
64 Mbit 110 110 ns
R1 tavav Read[gycleffime 128Mbit 115 115 ns
256Mbit 120 120 ns
64Mbit 110 110 ns
R2 tavov Address(ibOutputdelay 128Mbit 6 115 115 ns
256Mbit 120 120 ns
64 Mbit 110 110 ns
R3 teLQv CE#Ibw(ibButputldelay 128Mbit 3 115 115 ns
256Mbit 120 120 ns
R4 toLov OE#{Ibwl(ibOutputldelay 3 30 25 ns
64Mbit 190 180 ns
R5 topov | RST#highloloutputdelay 128mMbit 220 210 ns
256Mbit 220 210 ns
R6 tELox CE#Ibw(ibButputih@ow-Z 0 0 ns
R7 toLox OE#[Ibw(io[dutputlihllow-Z 3 0 0 ns
R8 teHgz CE#MhighibutputlihBigh-Z 5 25 25 ns
R9 tohgz | OE#highibOutputinBigh-Z 5 25 25 ns
Outputholdfromirst[]
R10 ton occurringladdress, [CE#0r0 5 0 0 ns
OE#[dhange
R11 tEHEL CE#Dighib[CE#Ibw 1 0 0 ns
R12  |tgqun | CE#Ibw@oMVAITIbw 30 25 ns
R13 teytz | CE#MighMoWAITHigh-Z 30 25 ns
Latching[Specifications
R101 | taywH Address(Setupfo[ADV#high 9 7 ns
R102 | tgyH CE#{Ibwb[ADV#high 9 7 ns
64 Mbit 110 110 ns
R103 |ty qv ADV#{Ibwlibutputdelay 128Mbit 115 115 ns
256Mbit 120 120 ns
R104 | ty.vH ADV#{pulseWidthlow 12 10 ns
R105 | typve ADV#(pulseWwidthhigh 12 10 ns
R106 | typax ﬁ%ﬂress[ﬁold[ﬁrommDV#D 4 10 8 ns
45
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®
Table14.[AC[Read[Characteristics[Sheet[2[0f(2)
VCC 2.7VHEB.3V 2.7VE3.6V
VCCQ 1.65VHA.95V | 2.375V 3.6V
Num Sym Parameter® Density | Note | Min | Max | Min | Max | Unit
R108 | tapa Pageladdress(access 6 30 25 ns
Clock[S$pecifications
R200 | fok CLK(requency 50 66 MHz
R201 |tcik CLKIperiod 7 20 15 ns
R202 |ty CLKhigh/lowlfime 7 7 4.5 ns
R203 | tcycL CLK(all/risefime 7 3 3 ns
Synchronous[Specifications
R301 | taycH AddressvalidSetupb[CLK 9 7 ns
R302 |ty cH ADV#{bw(Setupb[CLK 9 7 ns
R303 |tg cy | CE#lbwiSetupdblTLK 9 7 ns
R304 | tcygv | CLKEoDutputidelay 7 15 13 ns
R305 | tchox Outputholdfrom[CLK 3 3 ns
R306 | tchax Address[holdfromICLK 4 10 8 ns
R307 |teyrin | CLKEDIVAIT@elay 7.8 15 13 ns
R312 |teyy. | CLKEDADV#Ibw 3 3 ns

NOTES:

1. CE#Mbighbetween(Synchronous(ieadsF[150s. DatabusfeadVoltagei5[EV ccq;.-

2. SeelFigure20,BACIhput/OutputReferenceWaveform”@nlpage 54forfimingeasurements@nd]
maximum@llowablelihputSlewrate.

. OE#[MayDbeldelayedUpib k| o\ gL ov@afterCE#Ibwithoutimpacton(iy oy

. Addresshold(ih[Synchronousburst-mode s fiy ax [0rH,pax. Whicheveriming[Specificationis[Satisfied irst.

. Sampled,mot100%[fested.

. Forldevices[gonfigured(folStandardiwordeadhode,[R108(tapa) Will @quallR2(tavqv)-

. Theldlockduty[@ycleShouldbe30%[{approx.).

. AppliesionlySubsequentSynchronousfeads.

O~NO O~ W

46 Datasheet




intel.

28F640K3,[28F640K18,28F128K3,[28F128K 18,[28F256K 3,[28F256K18

Figurel.[SingleMVordAsynchronous[Read Waveform

Figure2.
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Figure13.[SingleWordBurstRead[Waveform

NOTE: WAIT{shown[@activellbw)danbedonfiguredib@ssert@itherlduring,@ridneldlockbefore, Naliddata.
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Figure14.MBWord[3BynchronousBurstReadWaveform
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| > [RI2 1 l r
WAITIT] |— (1 ‘
™ SSJ | f ;
1 1 R7 1
! «—LR6 ; > R304 «>R304 |
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NOTES:
1. Section[4.9.13,[OFirst[Access(latencyCount(CR.11-13)"[0n[page 38[describeshowiblihsertdlock@yclesO
duringlthelihitiallaccess.

2. WAITshown(activehigh)danbeldonfigurediblassertleither[duringloronedlockbeforeNalid[data.

Figured5.[ClockOhput[ACWaveform

CLKINPUT.WMF
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10.5

WritelOperation

Table5.0Write[Characteristics

VCC 2.7H3.3V 2.763.6v
VCCQ 1.650E1.95lV | 2.375H3.6V
Num | Sym Parameter[t) Density | Notes Min Min Unit
64Mbit 190 180 ns
RST#highTecoveryfoWE#O -
W1 tepae | ow D ry 128Mbit 220 210 ns
256 Mbit 2 220 210 ns
W2 tELWL CE#BetUp[{bN\/E#DbW 0 0 ns
W3 tWLwH WE#Write[pulse WidthIow 3 60 60 ns
w4 tovwH DatalSetupoWE#high 60 60 ns
W5 tavwnD | Address(Setupo[WE#high 55 55 ns
W6 twrenD | CE#MDoldfromWE#Righ 0 0 ns
W7 twnpxd | DatafoldfromMWE#[high 0 0 ns
w8 twhaxd | AddresshioldfromWE#Tigh 0 0 ns
W9 twhawLD | WE#[pulseidthigh 4,5 35 30 ns
typwH | Vpen[Betup@bMVE#{ICE#)D
W10 | (ypgr) | GoingtBiigh 0 0 ns
VpenBoldfromValid[$SRD, 0
WIL | touwe STSI[GoingHigh s 0 0
W12 | toveL WP#holdfrom[Statusead 2,3,6 0 0 ns
W13 | tgywnD | WP#SetupEoWE#MRigh 2 200 200 ns
W14 | tyyeL D | WritelfecoveryBeforeldead 35 35 ns
. . tavqu tavqy
W16 | twhov | WE#highbdataialid 2 +40 +40 ns
NOTES:

1. Readffiming[d¢haracteristicslduringBlocklérase,[program@nd(lbck-bitldperations(arefheSamelasiduring
read-only@perations.[Refero[AC[CharacteristicsHRead-Only[@perations.

2. Alrite[@peration(danBelihitiated(orferminatedWith[@ither[CE#OrWE#.

3. Sampled,mot100%[{ested.

4. Write[pulseWidthTow({tyy, ywh) i5definedfrom[CE#BrAWE#{goinglbw{whicheverlgoes(lbwlast) fo[CE#[0r0

WE#{going(high{whicheverlgoeshighfirst). Hence, By whE E epE Ry enE e wh-

5. Write[pulseWidthhigh [ty ) i5definedfromCE#6rWE#[goinghigh{{whichevergoeshighfirst) fo[CE#0

or(WE#[goingIbw{whicheverlgoeslbwlast). Hence, Byyw Fiene EHyne EEqwe -
6. For@rraylaccess, fhyqyislequiredin@additionoy, g Forlanyl@ccesseslafteraiwrite.
7. STS[imings@rebasedOnFTSEonfiguredinlitsRY/BY#[defaultiinode.
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Figure[16.WritefoWrite[Waveform

Figurel7.[AsynchronousRead o WriteWaveform

Datasheet

AddressTA] I

HWS;&WSHW5;%W8A
|

»>W2e
CE#[E}

»Weﬁ ﬂw2¢ »W6H

WE#[W]

«—W3———pe—WI—pet—W3—»

S

OE#[[G]

ﬂw1¢

» W7 » W7
%W4a r F*W‘l—b r
DatalDQ] ——f(——(

RST#/RP#[P]

—R1
<7R24ﬂ <7W54ﬁewsﬁ
AddressTA] K Y |
F—R3—> FRS—»
CE#IJE}
FR4—> ﬁ R9 4
OE#(G]
W3——»
W2 » W6
WE#W]
J R7 > W7
«—R6 »Rloﬁ FW4»
Datal[D/Q] Q) (D )
HRS—»
RST#P]
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Figure8.[AsynchronousWriteflo[Read Waveform
HW54%W8a<—R14ﬁ
AddressTA] [l h A
W2 < W6-> »«R10
CE#[E}
—W3—— >« W18
WE#[W]
W14\
OE#([G]
LR4
> W7 «—R2 R9
«—W4—» «—R3 +R8
Data([D/Q] D Q -
WL«
RST#P]
10.6 Block[Erasel@and[Program[@Operation[Performance
Table16.[(BlockErasel@andProgram@perationPerformance
# Sym Parameter Notes | Min Typ Max Unit
twHov1 EHov1 WriteBufferProgramTimel{Time{oprogram 64 bytes/32Words) 4,5,6 320 960 us
twHov2 TEHov2 WordProgramTime[{Using[WordProgramCommand) 4 150 450 us
twHova: fEHov3 BlockProgramTime[UsingWrite-to-BufferlCommand) 4 0.7 2.1 sec
teBWB Buffered-EFPBuffer(Write[Time 1,3,3 288 864 us
wo tewe Buffered-EFPBlockWrite[Time 1,3,8 0.58 1.7 sec
tBEFP-SETUP Buffered-EFP[$et-up[Time 1,3,14 N/A 5.0 us
twHova EHova BlockErase(Time 4 1.0 4.0 sec
twHRHL BEHRHL Program[$uspend(latencyTimelioRead 20 25 us
twHRHsDEHRH Erase[SuspendlatencyTimeoRead 20 25 us
wy tsTs STS[PulseWidthIlowTime 4 2500 ns
NOTES:
1. Typicalaluesneasured@tT,=F25°ClandfiominalNoltages.[Assumes(dorrespondingllbck-bitsareMotSet. [SubjectibldhangeBbasedondevice
characterization.
2. Theselperformancemumbers(arevalidfor(alllSpeedNersions.
3. SampledButBot100%fested.
4. Excludes[System[level@verhead.
5. Theselalues(arealidiwhenfheDBufferis{ull, AndiheStartladdresslislaligneddn32-bitoundary.
6. EffectivelWordprogramiimetyypqv1, Teqov) B510.0(s/word[{typ).
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10.7 Reset[Operation
Figure[19.[ResetOperationWaveforms
(o)
) ) )
(A) Resetlduring Vi —\ —————
readode RSTHIPI .
< (o) Abort e @_’l
(B) Reset@uring v \_/ Complete |
program[oriblock@rase RSTHIP] \
P1<P2 i
B (o) Abort
(C) Resetmuring v, \_/ Complete”| ‘ .
program@rBlockleérase RSTH([P] \
P13 P2 Vi
« @ >
(D) VCCMPower-uplto v Ve
RST#(high e o/
RESET.WMF

Table17.[Reset[$pecifications

Num | Symbol Parameter Notes Min Max Unit
P1 | tp pH RST#[pulselwidthTow 12,34 100 ns
RST#lbw(ibldevicelfesetduringlérase 1,3,4,7 20
P2 | teLa RST#(Ibw(ibldevicelfesetduringprogram 1,3,4,7 10 us
P3 | tyccpH VccPowerValidib[RST#[de-assertion(thigh) | 1,4,5,6 60
NOTES:

1. These(Specifications(arevalidfor(all[productitersions((packageslandSpeeds).

. Theldevicelthayeset(iflip| pyisEtp pyMIN,butfhisishotlguaranteed.

. Not@pplicable(flRST#lsfiedfbVcc.

. Sampled,ButBot100%[fested.

. IfIRST#(seddofheVcSupply, [deviceWillhotbe Feadyuntilf,ccppy@fterVec RV cin.O

. IfRST#{fieddb@nySupply/signalivithVccqyoltagellevels, the[RST#lhputvoltagehustDotexceedV ¢ [ntil D
Vccﬁch(min).

. Resetl@dompletesWithin{ip pyfIRST#[s[@ssertedWhileDoléraseldrprogramdperation(is@xecuting.

UM WN

~
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10.8 AC[Test[Conditions

Figure[20.[AClhput/OutputReferenceWaveform

Veea 5 4
Inputm/CCle X<7Test[EPoint54> VCCQIZECDutput
oV 4 4
I0_REF.WMF

NOTE: AC[stlihputsiareldriven@tlVecqforllogicf"@ndD.0 Vibrillogic0."Ihput/outputlimingBeginsOrEéndsO
atlVcc /2. Ihputlbse@andfallfimes{10%Ib[©0%) X BMs. WorstldaseSpeeddccurs@tV e c BV ccpin-

Figure21.OransientEquivalentTestingMoad[CTircuit

ccQ

Device OOut

Under(Test l
I )

LOAD_CKT.WMF

NOTE: C, lihcludedfigldapacitance.

Table[18.[Test[Configuration[ComponentValueforWorstCasel$Speed[Conditions

Test[Configuration C.pF) Rip R,

VccQM|N|:$tandard|:reSt 30 25K 25K
NOTE: C, lihcludes[jigléapacitance.

10.9 Capacitance
Table[19.[TCapacitance
Sym Parameter® Typ Max Unit Condition
Cin Input[Capacitance 6 8 pF V|NED.OV
Cout Output[Capacitance 8 12 pF VoutED.0V
NOTES:

1. TAEEF25°C, fZ0MHz.
2. Sampled,Mot100%[fested.
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Appendix[AIWrite[StateMachine[(WSM)

Al Nomenclature

Table20.CArrangement[OfNext[State[Table[Pages

Next[States
Part[Allpagell PartBl/Ipagell
[%]
(O]
g
A
c
o
5
(@)
Part[Alllpage(2 PartB[Page2

Note: Numbered notes referenced in superscript can be found at the end of the last table.
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Table[21.[Next[StateTablePartA
Commandhput@ndNext[State
Data = i Erase/
rogram(] Writefo[|
Current[State | SR7 | SRO | When ReadU g f BEFPL| Eraser] BEFP/ |Program/| Program/
Setupd | Bufferd 1 Erasel] Erasel]
Read | ArrayQd ox10/ | setup23(] Setup™ Setupl] Unlock[ Confirm? | Suspend®(l
OXFF | 040 OprS 0x30 | 0x20 | Confirm’l1™~5 0 OrB0
0xDO
Read mrray 1 0 Array Read[Array | ProgramiSetup Wm%gg%”ﬁem BEFP[Setup | EraselSetup Read@rray Read[Status
Read[S$tatus 1 0 Status Read@rray | ProgramiSetup Wri:guelzﬁufferu BEFP[Setup | EraselSetup ReadArray ReadStatus
Read [G:Oﬂfig 1 0 Config Read[Array | Program(Setup Writestgig?)ufferﬂ BEFP[Setup | EraselSetup ReadArray Read[Status
Read @Uery 1 O CFI Read[Array | ProgramSetup WriteSEgEIl!;ufferD BEFP[Setup | Erase[Setup ReadArray ReadStatus
Lock[$etup6 1 0 Status Botch[commandiSeq.error)(ifi3econd@ycle(is@nythingOtherfhanxDO, Dx01,x2F, [0rOx03
LOCkBetUp[EraseD 1 0 Status Botch(Erase[Susp.(command(Seq. érror)(if[Second@yclelis@nything[6therfhan0xDO,[0x01,0x2F, 0r0x03
Susp®
SBé)écgEr(rbo?’;nman dul 1 0 Status ReadArray | Program$etup Botch BEFP[Setup | EraselSetup ReadArray Read(S$tatus
Botch[Erasel
ReadArray(]| Program$etupl]| Botch(Erase.(| ReadStatus(| Read[Array()| ReadArray(] Read(Status[]
SUS%(COTmandD 1 O Status Ers.Eiusp.y E?s.Busp. P Susp. Ers.[Susp. Ers.[$usp.y Ers.Susp.y Erase Ers.[Susp.
seq.Lerror,
Botch[Prog.O
Sus%(cor;g‘nand O 1 0 Status sgzqgﬂgﬂ 5%?[@&?3/_—‘ Botgﬂglf)r.ogﬂ Read[Array[Prog.[Susp. §%§§L@S’_r Program({busy) E?gg_gﬁéﬁr
seq.Lerror,
BotchBothBusp.? | 1 | 0 | sews | Gy | 2™ ] PEE™ | redamonsin | Gy | "B | ot
OTP/Prot. [EProg. o 1 0 Status OTP/Protection[RegisterProgram
Setup
(ob—EI;)//')D rOt[H)rog - 0 z Status OTP/ProtectionRegisterProgram({busy)
8101;5 rot(® I’Og .0 1 0 Status Read[Array | Program$etup erteS[gE!;)uﬁerD BEFP[Setup | Erase(Setup Read[Array ReadS$tatus
PI’Og . [$etup 1 0 Status Program({busy)
gL()Sgp BEtupEErS'D 1 0 Status Program({busy)Ers.[Susp.
Program({busy) 0 z Status Programi{busy) ';fggfgj;;?t
Program({busy)O
ErS .g[$USF[JG. y) 0 z Status Program((busy)(Ers.[Susp. %ﬁggﬁggfr
Read [$tatUS[H’rog. 0 ReadArray(] ReadArray(] Read(Status[]
SUSp. 1 0 Status Prog.[$uspy, Read[Array[Prog.[Susp. Prog.[$uspy. Program({busy) Prog.[Susp.
Read mrraym)rog-lj ReadArray(] ReadArray ReadStatus
Susp. 1 0 Array ng_mspy_ ReadArray(Prog.[Susp. o DQBUSK Program({busy) Prog.Susp.
Read[ConfigProg.[| . ReadAray[] ReadArray[) Read(Status(]
SUSp. 1 0 Config Prog.EBurs[}/. Read[Array[Prog.[Susp. Prog.Buspy. Program({busy) Prog.[$us';.
gl_ej Sag [QuerylProg.[] 1 0 CFI E&z‘?gﬂ?&m ReadArray[Prog.[Susp. F?reo?;[%[n?g.t Program({busy) E?:;%E;ft
Program[ﬂdone) 1 0 Status Read[Array | Program(Setup Writ%[gﬁl;uffer[‘ BEFP[Setup | EraselSetup ReadArray Read(Status
gﬁgg&?tatus [BOth o 1 0 Status Read[ArrayBoth[Susp. Prg?g?ﬁ;éy)ﬂ %%e:gghastgtsE
Read[ArrayBoth
Susp. 8 Yy 1 0 Array ReadrrayBoth[Susp. Pr(JEgr;a.r[gggséy)D Fé%atﬁghastgft
Read[ConfigBoth
Stisp.® g 1| 0 | come ReadArray BothiSusp. Programbusy)t|  ReadBtatusD
ggsag [nguery[BOthD 1 0 CFI Read[ArrayBoth[Susp. PrOEt;Jr;agtﬂgg.sy)u %%a,[ﬁghast;?\‘
BEFP[$etup 1 0 Status Botch({{command[Seq.[@rror) BEFfi’Eseetup- Botchl{commandSeq. @rror)
BEFP[$etup—time 0 1 Status IfTime-out(>5(us, [gofoBEFP Load; IfTime-outx[5us, Stayih BEFP[Setup-time
InitializeBufferbadGountib31;[fBufferdount=0,thengofoBEFP (busy); ForBufferdount>0@ndSameBlockAddr.Stayih[BEFP Load;If]
BEFPload 0 0 Status ‘ block@midr,3hangln;d‘%)0&b[BEFP@xn Y
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Table21.Next[State[TablePart[A

Command(hputlandMext[State

Datall p i Erase/
rogram(] Writelfo[] Program/ | Program/
CurrentState | SR7 | SRO | When ReadU ff BEFPL| Erase[] BEFP/ ) 9
Setupl | Bufferd 1 Erasel] Erasel]
Read | ArrayQd 2,31 Setup™] Setupl] Unlock[ Confirm? | s a5
OXFE 0x10/ | Setup~[] 0x30 0x20 | Confirm’M %n lrén ugpe(r)l [
0x40 OXE8 0 xD xB
xDO
BEFP{busy) 0 1 Status Tolexit, Shange(blockiaddr; To[Gontinue(proceed IBEFP After SRO=0.
BEFP[EXIthUSy) 1 Status Internallyfimed; [GofoBEFPExit@fterihternalfimeout;Transitionlihdicated By [SR0=0
BEFP[EXIt 1 O Status Read[Array | Program(Setup Writesléiﬁlliuﬁerﬂ BEFP[Setup | EraselSetup Read[Array Read(Status
\S/\é;ﬁepﬁbBUﬁerD 1 0 Status Repeat(@ommanduntil(3R7=1.Next(dycleWill belinterpreted(as[Count(lload.
Count[lload 1 0 Status WordEiouml]badR]Actualmumbermfmzords—l).Ellowest[ﬁvelibitsm/iﬂmaedﬂssumedms%emount.ElDeviceBssumesmexlmyclesm/illtbell)ataﬂ
oad.
Datallbad; To[quit(@r(abort,[6hangeltheBlockaddressduringaiwrite. The Wil botchdnablock@hange. RepeatDatalloadmintilWordl
Datallload 1 0 Status Countlisifeached, hexticommandimustibe Wite foBufferTonfirm
\évorﬁg%[BUﬁerD 1 0 Status Botch{command(3eq.[érror) Program({busy) Botchlcommand(seq.Error)
WritefbBufferd
1 0 Status RepeatlGommand@ntil(SR7=1.MNext(a) ount(loadErs.(Susp..
setup[EErs.[$usp. p terpreted@siC p
CountloadErs.O 1 0 Status WordGountllbad [{Actualiumber@fiwords-1). Mo i i 1ef@ount. MDevi T lesiWwilllbeDatalload(]
SUSp. u Ers.[Susp..
. Datallbad;Tolquiti@r@bort,[@hangeltheblock@ddressduring@rite. The WIMill botch@n@mblock@hange. [Repeatatalload intilWord [l
gg;%moadmrs D 1 0 Status Countlis[feached,mext@ommandustbe Write foBufferConfirmErs.[Susp.
\é\éﬁgﬁ,ﬁqb[[ggﬁguu sp 1 0 Status Botch(Ers.[Susp.(command(Seq.@rror) Progrrsal[gEt;g.sy)E BotchEErS.[ESu:r[;érc)ommandEeq.D
El’ase[fsetup 0 Status Botchl{command(Seq.@rror Erasel{busy) Botgzc?:gwg?)andi
Erase mbUSy) Status Erasel{busy)
Read[Status(Ers.[] 1 0 Status ReadArray[| ProgramSetup[] Wg;eﬁg%gsffemrt Read[Status] Read[Array(| ReadArray(Ers.[] Erasel(busy) Read[Status(Ers.[]
SUSp. Ers.[Susp. Ers.[Susp. Susp. Ers.[Susp. Ers.[Susp. Susp.
Readukffay[ErS-D 1 0 Array Read[Array()| Program(Setupl]| nggg%?ggE Read[Array(]| Read[Arrayl]| ReadArrayErs.] Erasel(busy) Read[Status(Ers.L]
SUSp. Ers.[Susp Ers.[Susp. Susp Ers.[Susp. Ers.[Susp Susp.
Read[([:onflg[Ers.D 1 0 Config ReadArray(]| Program[Setupl]| Wg:jgggem”‘ ReadArray(]| Read[Array[]| ReadArray(Ers.[] Erasel{busy) Read[Status[Ers.[]
SUSp. Ers.[Susp Ers.[Susp. Susp . Ers.[Susp Ers.[Susp Susp.
ReadQuery[Ers.[ 1 0 cFI ReadiArrayd| ProgramiSetupr] WHCTOBUfe) poaqiarrayn| Readiarmayl| ReadAmay(Ers. (] Eraselbusy) | ReadStatustErs.
SUSp. Ers.[Susp Ers.[Susp. Sﬁsp . Ers.[Susp Ers.[Susp Susp. Y Susp.
Erase[(]done) 1 0 Status Read[Array | Program[Setup WritesIeb[EI.iufferE BEFP[Setup | Erase[Setup ReadArray Read[Status
2£i[§ec0nf|g|] 1 0 Status IfiSecond(gycle(is[0x00[6r[0x01[6r0x02[0r0x03, theneconfigurethe[$TSHunctionalityl@andgofo[Read[$tatus; IfHotBotch.
STS[ReconfigH 1 0 stats | fSecondeycle50X006rDX0LI0rDX02(0r0x03, Then(teconfigure helS TS functionality@ndgoToRead Status Ers. [Susp; IFHotBotch Ers. |
SetuplErs.[Susp. Susp.
STS[RECOHflgD 1 O Status IfSecond(@ycleli5[0x006r0x01[0r0x02[0r0x03,theneconfigurethe[STS[functionality@ndgo[fo[ReadStatus[Prog.Susp; IfdotBotch]
Setup[Prog.[Susp. Prog.(Susp.
gTSR[ECOEgis?D 1 0 Status IfiSecond(Gyclei5[0x000r0x010r0x02[0r0x03,fheneconfigurethe$TSfunctionality@ndofoReadStatus Both[Susp; [fHotBotch Both]
etupBoth[Susp. Susp.
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n

®
Table[22.[Next[StateTable[PartB
Command(nputland Mext[State
OTP/Prot[]
Current(State | SR7 | SRO | Datal)| Readl) Clearl] | Readl| STSIRe- | Readl| LockU| 5 o5l |agall
When(] Status | Status* | Config configd| Queryl] SetupOd SegtupD Comrr?ands
Read | 0x70 0x50 0x90 0xB8 0x98 0x60 0xCO
Read Bkrray 1 0 Array Read(Status ReadArray Read[Config STSSFH;Ieucgnfigﬂ Read@Query | Lock[Setup OTP/SFZSL};PTOQ'H ReadArray
Read Btatus 1 0 Status Read[Status Read[Array Read[Config STngfgnfigD Read[Query | Lock[Setup OTP/SF’erthg?’rog,D ReadArray
Read [G:onflg 1 0 Config Read[Status ReadArray Read[Config STSéI};n::::nfigD Read@uery | LockiSetup OTP/SZ;)L}g?mg.D ReadArray
" STS[Reconfigl] OTP/ProtProg.[]
Read [(Due ry 1 0 CFI Read[Status Read(Array Read[Config Setup Read@uery | LockiSetup Setup ReadArray
LOCkBetUpb 1 0 Status Botch(commandSeq.error)(ifiSecond@yclelis@nythingOtherthanxD0,Dx01, Dx2F, [0r0x03
Ié?gls(gtéltjus%%l 1 O Status Botch(Erase[Susp.(command(Seq. @rror)(ifSecond@yclelis[@nythingldtherfhan[0xD0,[0x01, 0x2F, 0r0x03
SBg(;ngﬁgr)n})m and(] 1 0 Status Read[Status Read[Array Read[Config STSE;?E;”“QD ReadQuery | Lock[Setup OTP/SF:;JJ‘E]Prog.D ReadArray
Botch[Erasel
Sus (Command N 1 0 Status Read(Status[| ReadArrayErs.[] ReadConfigD STSE;EUCOS“QD ReadQuery[| LockSetup(| Read@ArraylErs.[] ReadZrra
% )9 Ers.[Susp. Susp. Ers.[Susp. Ers Sugp Ers.[Susp. Ers.[Susp. Susp. Yy
seq.Lerror, 3 .
Botch [E’rog 0 Read(Status] ReadArray( Read[Configll STS[Reconfigh) ReadQuery(] Read(ArrayProg]
Sus%(con)]mand [ 1 O Status Prog.[Susp. Prog.[Susp. Prog[Susp. SetsuL;l)sEgrogD Prog.[Susp. Read(Array[Prog.[Susp Susp.
Seq.Lerror, :
BotchBoth( Read[Status[| Read[Arra 0 i STS[Reconfigl)
yBoth[| Read(Configtl Read@QueryL] Read[ArrayBoth(]
Sus .8 1 0 Status Both(Susp. Susp. Both(Susp. SetupBothl] Both(Susp. ReadArrayBoth[Susp. usp.
p Susp.
g;‘tﬂ{)PrOt [E)rog' D 1 O Status OTP/ProPttreé:glignF‘Register"\ OTP/Prot[Register[Program
OTP/ProtProg.O i i '
(b u Sy) g 0 z Status OTPQB‘;‘&;&%&%'SEU OTP/Prot[Register[Program((busy)
OTP.ProtProg.0 STSReconfi
. . 9] OTP/ProtProg.0]
(done) 1 0 Status ReadStatus Read[Array Read[Config Setup ReadQuery | Lock[Setup Setup ReadArray
Prog. [$etup 1 0 Status Program({busy)
g[losgp [$etup|Ers. I: 1 O Status Program({busy)(Ers.[Susp.
Prog ram mb usy) 0 z Status Program({busy)
E:gg[éaurggbusy) U 0 zZ Status Program({busy)(Ers.[Susp.
Read[Status ReadStatust] ReadBrray®@rogd 01| STSReconfig]
yProgl] Read[Configl Read@QueryL] Read[ArrayProg.[l
PI’Og. [$USp. 1 0 Status Prog.3usp. usp. Prog.[3usp. Setgg;l;rogﬂ Proglsusp. ReadArray[Prog.[Susp. Usp.
Read[Array[] Read StatusL]| , N STS[Reconfig]
Prog.[Su S[.}J/ 1 0 Array Prog.[Susp. ReadUS\l:rSa:)erlrog E?gg%ﬂ’s‘ggﬂ Set;pl}?rog. 0 %ergggﬂse’gy g ReadArray(Prog.[Susp. Read@ﬂ?g (Prog.0
. . § . X Usp. X X
Read [(I:onfig O Read(StatusCf o N STSIReconfigr]
" Prog.[susp. ead@rrayProgl| Read(Configl) ) ReadQuery(] ) ) Read[ArrayProg.[l
Prog. [$usp. 1 0 Config rog.[Susp Susp. Prog. [usp. Setgﬁgzr.og 0 ProgiBusp, ReadArrayProg.[Susp. Susp.
Read [(DueryD Read(Statust oo 4 - N STS[ReconfigL]
yProgC| ReadConfigl] ReadQueryT] ReadArray[Prog.[]
Prog.[3usp. 1 0 CFI Prog.[Susp. Susp, Prog Susp. Setgﬁgzltogﬂ BrogBUSp ReadArrayProg.[Susp. Susp,
Prog ram md on e) 1 0 Status Read[Status Read(Array Read[Config STSSFH;Ieucgnfigﬂ Read@Query | LockSetup | Prot.[Prog.[Setup ReadArray
Read[Status[ Read(Status[| Read[Arra) i STSReconfigh)
yBoth[| Read(Configl) ReadQuery(] Read[ArrayBoth(]
Both [$USp .8 1 0 Status Both[Susp. Susp. Both[Susp. SetSuL;‘JSEgothD BothSusp. ReadBrrayBothSusp Susp.
Read mrray[BOth t Read[Status[| Read[Arra) N i STS[Reconfig]
yBoth[] Read[Configll ReadQueryT] ReadArrayBoth(]
SUSD.S 1 0 Array Both[Susp. Susp. Both[Busp. SEtS":ES[E_th Both[Susp. ReadArrayBoth(Susp Susp.
ReadConfigH ReadStatusT] ReadBrrayBoth] STSIReconfigl]
) yBoth[] ReadTonfigt] ReadQueryL]| ReadArrayBoth(]
Both [$USp g 1 0 Config Both[Susp. Susp. Both[Susp. Segﬁ;ﬁ?‘hm Both[Susp. ReadiArrayBothSusp Susp.
ReadQuery] . ) STS[Reconfig(]
RotSuan? 1| 0 | om | reedgreymond nessgotod) “ClBo | d@er  resaayponsis | Fenddamons
BEFP[$etup 1 0 Status Botchi{command(Sequencel@rror)
t? FEZP [Setup- 0 1 Status IfTime-out>[us, oo BEFPIoad; IfTime-out<5us, Stay I BEF PSetup-time
BEFPload 0 0 Status Initialize BufferbadCountfo31; [fbufferigount=0, thenlgoMoBEFP(busy);[ForbufferiGount>0@andsameBblock@addr.Stayih BEFPLoad; 0

block[addr.[6hanged, [dofbBEFPexit
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Table22.[Next[State[TablePart[B

Command(hputlandNext[State
Current(State | SR7 | SRO | Datal] Readl)| Clearl] | ReadC | STSRe- | ReadD| Locko| QTPProth
When[] Status | Status* | Config configl| Query[] Setup(] Se%upl] Comn?ands
Read | 0x70 0x50 0x90 0xB8 0x98 0x60 0xCO
BEFP[(]bUSy) 0 1 Status Toléxit,[@hangeblock@ddr; foGontinue proceedtb BEFP @fter(SR0=0.
(BBEqul;)[EXItD 0 1 Status Internally fimed;[GofoBEFP [Exit(afterlinternalfimeout; Transitionlihdicated by (SR0=0
BEFP[EXIt 1 O Status Read(Status Read[Array ‘ Read[Config ‘STS&B;SSnﬁgE Read[Query | Lock$etup ‘ Prot.[Prog.[$etup Read[Array
\S/\é;ﬁepﬁbBUﬁerD 1 0 Status Repeat(dommanduntil(3R7=1.Next(dycleWillbelinterpreted(as[Count(lload.
Countload 0 Status Word@ountllbad[{ActualdumberBfiords-1). Lowestive bitsWill bel@ssumed@s(iheGount. Device@ssumeshextdyclesill beDatalload.
Datallbad;To[quit@r@bort, GhangetheBlock@ddressduring@nrite. TheWIMill BotchBn@MBlockGhange. RepeatDatalloadmntilWord TountC]
Datal]load 0 Status faui o ismeached,me":(tlmgomm;ndE‘.rmst[DeDINrileEbeBufferEConfirm o P : !
\élonrg?igr?]BUﬁerD 1 0 Status Botch[{command(Sequencelérror)
\S/\értﬁf)%ggﬁgg 1 0 Status Repeat[@ommanduntil(3R7=1.NextdycleWillbelihterpreted@sCountlloadErs.[$usp..
Count[lload[Ers.[ 1 0 Status Word[gountIbad({Actualumber[ofivords-1).dowest(five bitsWill BeAssumed(as(theGount.[Deviceasst leswil oadL]]
SUSp. rs.[Susp..
Datallbad;Tolquitl6r@bort,[Ghangeltheblock@ddress(during(alwrite. Tt illiBotch(on(ablockidhange. MoadintilWord[Count(]|
gﬁ;%moadmrs'm 1 0 Status & ¢ |smeachedmextmommgndm*lustmewvme[[bm!uﬁerzconflrmEErs.EBusp.
WritefoBufferd
confirmErs.O 1 0 Status Botch(Ers.[Susp.{[commandSequencel@rror)
Susp.
Erasel[$Setup 1 0 Status BotchcommandiSequenceérror)
Erase E(]busy) 0 z Status Erasel{busy)
ReadStatusErs. [l 1 0 Status Read[Status[| Read[Array(Ers.[| Read[Config[] sgge&ﬂgﬁgL ReadQuery[] LockSetupl]| Read[Array[Ers.[1| Read[ArraylErs.[]
SUSp. Ers.[Susp. Susp. Ers.[Susp. Supsp. - Ers.[Susp. Ers.[Susp. Susp. Susp.
gead (Array(Ers.(] 1 0 Amay | ReadStatust] ReadiArmay(Ers.C| Read(Config Sgﬁfﬁ&ﬁgﬁgt ReadQuery[] LockSetupl)| ReadBrrayErs.0| ReadiArray(Ers.C)
usp. Ers.[Susp. Susp. Ers.[Susp. Susp. Ers.Susp. | Ers.[Susp. Susp. Susp.
Read [q:onf'glj 1 O Config Read(StatusC| Read(ArrayErs.[] ReadConfigd] Sgﬁg:&c:gﬁg[ ReadQuery[] Lock$etupl| Read[ArrayErs.00| Read[ArrayErs.00
EI’S.[$USp. Ers.[Susp. Susp. Ers.[Susp. Susp. Ers.[Susp. Ers.[Susp. Susp. Susp.
Read@ueW[E"S-U 1 0 CFI Read[Status[| Read[Array(Ers.[| Read[Config[] Sgi?z};ﬁggﬁuﬁ ReadQuery[] LockSetupl]| ReadArray(Ers.[]| ReadArray(Ers.[]
SUSp. Ers.[Susp. Susp. Ers.[Susp. Susp. - Ers.[Susp. Ers.[Susp. Susp. Susp.
Erasel{done) 1 0 Status | ReadStatus | Read@ray Read[CTonfig STSE;ng"ﬁgE Read@uery | LockSetup | Prot.[Prog.[Setup Readrray
gl—tsu[pmeconﬁglj 1 0 Status IfSecond(dycle(i5[0x00[6r[0x01[6r0x02[0r0x03, thenfeconfigurethe[$TSHunctionalityland(gofoReadStatus;[fnotBotch.
gTSREECOggD 1 0 Status IfiSecond(gyclei5[0x00[6r[0x01[6r0x02[6r0x03,thenfeconfigurefhe [STS(functionalityl@ndgofo[ReadStatus(Ers.[Susp;IfRotBotchErs.00
etuplErs.[usp. Susp.
STS[Reconfigd
Setup[EProg Dg 1 0 Status IfiSecond(@yclei5[0x00[0r0x01[0r0x02[6r0x03, theneconfigurethe $TSfunctionalitylandgofoReadStatusProg.Susp; IfBotBotchProg.]
- Susp.
Susp.
STS[Reconfigd
SetupEBOthDg 1 O Status IfiSecond(@ycle is[0x00L0r0x010r0x02[6r0x03,thenlteconfigurethe[STSHunctionality@nd(goibReadStatusBoth[Susp;IfnotBotchBoth]
usp.
Susp.
NOTES:
1. ForBEFP,theBlock@ddress(shouldbeldhangediénlyWhen(thebufferlisiull.
2. Startladdresslisfheladdress(lbaded(duringfheCountlloaddycle.
3. TheWritefoBuffer@ommand(isihvalidiwhen@botchBasBccurred. The Status(fegisterShouldbeldlearedBeforelissuingfheWrite foBufferi@dommand.
4. AlClear[StatusRegisterl@ommandis@llowedduring@rasedriprogramisuspend.
5. When[alSuspendiéommandlislissuedWhilefhedevicelis[busy(programidrérase), theldeviceWill[Bot@nterSuspenduntilthe@ppropriateSsuspendlatencyhas(élapsed.[
Any[additionalléommandslissued(during(thislatencylihtervaliwilldauseihdeterminatefesults.
6. When(thelbck/write[RCROperationlisdomplete, fhe(deviceeturnsfoReadStatusihode. dftheMockSetupldommandiislissued(during EraselSuspend,thefheldevice
willBevert(fb[Read[Status(Ers.[Susp.
7. ThelConfirml@dommand{0xDO)lislihterpreted(@stheSecondi@ycle@fafivo-cyclel@ommandiwhile@Resumeldommand0xDOls(ihterpreted@s(alStand-alone, Single-cycled
command.[TheldeviceWillRotesumefromsuspendiwhenfhelGommandSequence0x20, 0xDOlsissued Whileih[SuspendState.
8. Both[Suspendlihdicates[aProgram(Suspendbestedivithin@n(Erase[Suspend.
9. ABotch(StatelislihdicatedWhen(StatusBits(SR4[@nd[$R5(are(Set, [@nd(isthe fesultldfl@anihvalidl@ommandSequence.The[Clear[StatusRegisterl@ommand (0x50)must]

belissuedfol@ontinue.
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AppendixBICommon(Flashllnterface

B.1

Query[StructurelOverview

The Query command causes the flash component to display the Common Flash Interface (CFI)
Query structure or “database.” The structure sub-sections and address locations are summarized
below. For further details see AP-646 Common Flash Interface (CFI) and Command Sets (Order
No 292204) for a full description of CFlI.

Table23.[QueryStructure®)

Offset Sub-SectionMame Description
00000h 0089 ManufacturerCode
00001h DevicelCode
(BA+2)h?@ Block[Status[Register Block-specificlihformation
Reserved(iorivendor-specificll
000(04=0F)h Reserved information
00010h CFIQuerydentification(String CommandisetlIDiandiendoridatal]
0001Bh System(Ihterfacehformation Devicefiming[&Moltagelihformation
00027h DevicelGeometryefinition Flashdevicellayout
! . Vendor-defined[additionalihformationd
p® $;E1:rym1teI—Speuflc[Extended[(Dueryl:l specificlofhePrimaryVendor
Algorithm
NOTES:

1. Referlibthe@Query[Structure@utputSection@nddffset28hforlthe(detaileddefinition(dfdffset@ddresslas(afunctiondfdevice]
buswidth[andhode.
2. BA = Thebeginninglbcation(dflaBlock(Address((e.g.,[010000hsfhe Beginninglbcation6fBlock 1 whenfheBlockiSizeis B4

Kword).

3. Offset15[definesP"WhichpointsibfhePrimary(htel-specific(Extended[Query(Table.

B.2

60

CFl[Querydentification[S$tring

The Identification String provides verification that the component supports the Common Flash
Interface specification. It also indicates the specification version and supported vendor-specified
command set(s).

Datasheet
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Table24.CCFIIdentification

B.3

Offset Length Description Addr. Cl:_ioec;(em Value
10h 3 Query-uniquelASCIIStringCQRY* 10 -51 “‘Q”
11: --52 “‘R”
12: --59 “Y”
13h 2 Primaryendorléommand(Seti@andldontrollinterfacelID[¢ode. 13: --01
16-bitID[Godeforivendor-specified@lgorithms 14: --00
15h 2 Extended[@Query[Table[primarylalgorithm{address] 15: --31
16: --00
17h 2 Alternatelendorl@ommand(Set(@nd(@ontrollinterfaceID[Gode 17: --00
0000h[meansmoSecondiendor-specified@lgorithmlexists{ 18: --00
19h 2 Secondary@lgorithmExtendedQuery[Table@ddress. 19: --00
0000h[Means[honel@xists 1A: --00

Systemllnterfacelnformation

The following tables give information on the power supplies and the program and erase time
details as output by the device when the system software requests System Interface Information.
The values stored are available from an offset address of 1Bh.

Table25.[Bystemhterfacellnformation

. Hex[
Offset Length Description Addr. Code Value
VcclbgicBupplyminimumlprogram/eraseioltage
1Bh 1 [Ibits[0-3BCDI00MYV 1B: --27 2.7V
[Mbits[4—7BCDNolts
VcclbgicBupplyaximumlprogram/eraseNoltage
1Ch 1 [bits[0-3MBCDI00MYV 1C: --36 3.6V
(Mbits[4—7BCDNolts
Vppllprogramming]Supply inimum(program/eraseNoltage
1Dh 1 [bits[0-3BCD00MYV 1D: --00 0.0v
[Mbits[4—7HEXMolts
Vpp([programming]Supplyaximum(program/eraseNoltage
1Eh 1 [bits[0-3MBCD00MYV 1E: --00 0.0V
[Mbits[4—7HEXMolts
1Fh 1 “n”[BuchihatypicalSinglelvordprogramiime-outZR2"[is 1F: --08 256[s
20h 1 “n”[Suchhat(fypical Bufferirite fime-outZFR2"[is0 20: --09 512[s
21h 1 “n"BuchfhatfypicalBlock@rasefime-outZ2" s 21: --0A 138
22h 1 “n"Buchihatypicalfull@hip@rasefime-outFR2"hs 22: --00 n/a
23h 1 “n”Buchfhatmaximumivordprogramfime-outZFR2"dimesypical 23: --01 5120s
24h 1 “n"BuchihatihaximumBuffertritefime-outZR2"dimesypical 24: --01 1024Ms
25h 1 “n"BuchihatfhaximumBlock@rasefime-outZFR2"fimesypical 25: --02 4[3
26h 1 “n"BuchfhatmaximumiShip@érasefime-outFR"Times[iypical 26: --00 NA
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B.4

DevicelGeometry[Definition

INial.

The following tables give critical details provided by CFI when the software requests flash device
geometry information such as the size of the device, types of read interfaces, program buffer size

etc.,

Table[26.[DevicelGeometryDefinition

Offset Length Description Address Hex[Value Meaning
27h 1 “n’BuchlhatfhedeviceSizeER"ihBumberdf[ 27 SeeTableBelow
bytes ’
FlashDevicellnterface[Codelassignments:
O
28h 2 28: o1 16
— T -1 -Twe[@[a][®s]| . 00 X
15 14 13 12 11 10 9 8
— [ T T -T-T-=-1T-7T-]
“n”Buchfhataximummbumber6fBytesinO] 2A: --06
2Ah 2 y 640
write Buffer=2" 2B: 00
Numberof(EraseBlocksWithinfheDevice:
1.X=0lmeansmoléraseblocking;heldevice
erases(ih“bulk”
2Ch 1 2.X[Specifiesitheiumberofideviceldrpartition] -01 1
regionswith[@neldrihoreldontiguous[Same-
sizeléraselblocks
3.[Array(SizeZ[{totaldlocks)X[{individuall
blocksl(Size)
EraseBlockRegionIhformation 2D:
. . . See[TableBelow
bits[0-15=y,y+1ZFMumberdflidentical-size[] 2E:
2Dh 4 eraseBlocks
bits[16-31=z,[fegion(eéraseBlock(s)Sizelarez] 2F: 00
x[256[bytes 30: 02
Tablel46a.Moof[Erasedlocks@ndEraselockegionlinformation
Address 64Mbit 128Mbit 256[bit)
2700 17h 18h 19h
2D 3Fh 7Fh FFh
2EMH 00h 00h 00h
Datasheet
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PrimaryWVendor[SpecificlExtended[Query([Table

Certain flash features and commands are optional. The Primary Vendor Specific Extended Query
Table specifies this and other similar information.

Table27.[PrimaryWendor$pecificlExtended[Query[Table

Datasheet

Offset® Description HexO
P=31h Length (OptionalFlashFeatures@ndCommands) Add Code Value
(P+0)h 31 --50 “p”
Primary[Extended[Query(TableWniqueASCIIO B _ on
(P+1)h 3 StringCPRI” 32: 52 R
(P+2)h 33: --49 “I”
(P+3)h 1 Major¥ersionmumber,[ASCII 34: --31 “1”
(P+4)h 1 Minoriversionumber, [ASCII 35: --31 “1”
36: --E6
. 37: --01
Optionallfeature(@andi@ommand(Support(1=yes,[
0=no)bits[11-31[arelfeserved;UndefinedBits@ared| 38: --00
“0". bt 1M " then@nother31bitfield0f0 -
optionalfeatures(ibllowsatthe@ndofthe30-bit0] 39: 00
field. bitDE0 No
bitOEChipEraselSupported -
. bitA=0 Yes
(P+5)h bit(1SuspendEraseSupported
(P+6)h bit2ESuspendProgramBupported bit(2(=1 Yes
(P+7)h 4 bit[3HIegacylbck/unlockSupported bit3[Z0 No
(P+8)h bitldE[QueuedErase[Supported bit2E0 No
bit(3EIhstantIndividualBlockILocking[Supported
. . . geUpp bitB=11 Yes
bit[6EProtectionBits[Supported
bit7 EPage-modeFeadSupported bit =1 Yes
bitBEBynchronousReadSupported bit7=1 Yes
bit@ESimultaneousOperations[Supported DitBEL Yes
bit(10EFeaturelSpacelSupported -
bitBE[0 No
bit(10=0 No
SupportedFunctions[After[Buspend:[Read[Array, | 3A: --01 01
Status,[@Query
(P+9)h 1 Other[Supported[Operations(are: _
bits(1-7Feserved;Dndefinedbits@re"0” bit{0=1 Yes
bitl0Program(Supported(afterléraseSuspend
63



28F640K3,[28F640K18,28F128K3,[28F128K 18,[28F256K 3,(28F256K 18 I n

Table27.[PrimaryWendor[$pecificlExtended[Query[Table

Offset® Description HexO

P=31h Length (OptionalFlashFeatures(@andCommands) Add Code Value
Block[StatusRegisterMask 3B: --07

(P+A)h bits(3Z15[are(feserved;undefinedbits@re 0" 3C: 00

2 bitBlockock-bit[Status(registerbitlactive -

(P+B)h . . ; bitl0E0 Yes
bit(l MlockMockdownbit[StatusActive
bit(2[Wnlockdown it bt Z0 Yes
VcclogicOsupplyChighestCperformanceCprogram/
eraselloltage

(P+C)h ! bits D-3(BCDWaluelih@00mV D: | 33 33
bits[4-7BCDNalueihVolts
VppBptimumprogram/eraseSupplyoltage

(P+D)h 1 bits[0-3MBCDNalueih100mV 3E: --00 --0.0V
bits[4-7HexMaluelihVolts

Table28.[Protection[Registerhformation

Offset® Description(Optional[FlashFeatures@nd HexO
P=31h Length Commands) Add Code Value
NumberofProtectionfegister(fieldsihlJEDECOD[Space.O . N
(P+E)h 1 “00h”,lihdicatesthat256[protection(fields[are@vailable 3F: 02 02
Protectionffield[1:[Protectionldescription
This[fieldCdescribesCuser-availableCOneTimeProgram-
mable(OTP)UprotectionOregisterfbytes.[JSomeUarepre-
programmedCwith[device-uniqueserialChumbers.[Others
arelliser-programmable.[Bits[D-15[pointiolihelprotection 40 -80 80h
(P+F)h,O registerf]ock[byte,[thesection’sirstCbyte.[Thefollowing )
(P+10)h,0 2 bytesOareOfactoryOpre-programmedOandCuser-program- 4L --00 00h
(P+11)h,0 mable 42: --03 8bytes
(P+12)h bits[0-7=[Lock/bytes(JEDEC-planelphysicalllbwaddress 43: --03 8lbytes
bitsB-15FLock/byteslJEDEC-planephysicalighladdress
bits[16-23Z[n"Suchthat2"Z{factory[pre-programmed]
bytes
bits24-31En"Buchfhat2"=ZWiser-programmableDytes
Protection(field2:[Protectionldescription )
Bits[0-31F[point[{othelprotectionliegister(physicallLock- 44: ~89 89h
(P+13)h,00 word@ddress(ihfhelJedec-plane. 45: --00 00h
EEHQEE Followingytes(@refactory@rliser-programmable 46: --00 00h
(p+16)h:D Bits[32-39Z“n"-factorypgm’digroups(lowbyte) AT1: --00 00h
(P+17)h,0 10 Bits[@0-47="n"-factory[@gm’d(groups(highDyte) 48: --00 0
(P+18)E,D bits[#8-55[="n"[uchihat2"=factory(programmablelbytes 49: --00 0
fﬁiﬁ’\%h'% perigroup 4n: 00 0
(P+1B)h:D bits(36-63="n"-user(pgm’d(groups(low(byte) 4B: --10 16
(P+1C)h bits64-71="n"-user(pgm’dlgroups(highbyte) AC: --00 0
bits[72-79="n"[suchthat(2"G-[userCprogrammablelbytes/ 4D: --04 16
group

NOTE: ThelariablePlis@pointeriwhichlisdefines@t[CFIGffsetd5h.
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Table29.[1Burst/Page[ReadIhformation

Datasheet

Offset®
P=31h

Length

Description(Optional(Flash[Featuresfand(]
Commands)

Add

Hex[O
Code

Value

(P+1D)h

PageModeRead[Capability

bits[D-7="n"$uchhat2"HEXWValueltepresentsiihe
numberUoflreadOpagelbytes. ISeelloffset(128h[for
device[wordOwidth(to[determine[page[mode[data
outputiWwidth.[@O0h(hdicatesnholfeadpageuffer.

4E:

04

16Mytes

(P+1E)h

NumberCoflsynchronousCmodereadconfiguration
fieldsihatfollow.00hlhdicateshoburstidapability

4F:

02

(P+1F)h

SynchronousMode[Read[Capability[Configuration1
Bits(3-7=Reserved

bits[0-2=Z[n"Buchfhat2™ HEX Maluelfepresentss]
themaximummumberofldontinuousS8ynchronous]
burstfeadsiwhen(theldevicelis[donfiguredforlits[]
maximumordwidth.[(ANaluel6f07h(ihdicatesthat(]
theldevicelis[@dapablel@fidontinuouslinearBurstsdntil (]
thatwillldutputldataluntilfhelihternalBursti@ounter(
reaches(thelénd(of(fheldevice'sburstable@ddress]
space.This[field's[3-bitivaluel@anBelritten(directly]
tolihe[Read[ConfigurationRegisterBits[0-2[ifthe
devicelis@onfiguredforlits[haximumvordidth.
Seeloffset28hforiword WidthfbldeterminefheBurstd
datal@utputiwidth.

50:

--02

(P+20)h

SynchronousMode[Read[Capability[Configuration2

51:

-03

16
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Appendix[CIFlowcharts

Figure22.WritefoBufferFlowchart

Device
SupportsBuffer
Writes?

Yes

IssueWritefoBuffer
CommandOxE8[and
Block[Address

ReadExtended
Status[Register
(atBlock[Address)

Available?

Write(Word[Count,
Block[Address

Set(Time-outor
Loop[Counter
GetMext
Target[Address

or[Count
Expired?

Bus‘ Command Comments
Operation
Write Writelto DatalZ0xE8
Buffer AddrZBlockiAddress
Usel$ingleWord Read XSR.7ZWValid
Programming AddrZBlockAddress
CheckXSR.7
Standby 1EZWriteBuffer[available
O[=FMoWriteBufferfavailable
Write Datalz[N=W ord[Count
(Notes(L,2) NE0Gorresponds(foldéountZ1
! AddrZBlockiAddress
Write DatalzWrite[Buffer(Data
(Notes(3,[4) AddrZ[Start/Address
Write DatalZWrite BufferData
(Notes[3,6) AddrZBlock[Address
Write Write DataZ0xD0
Confirm AddrZBlockiAddress
StatusTegisterData
Transition@oV [Bf@ither[CE#Or
Read 1L
OE#[lipdates[SR
Addr(ZBlockiAddress
Check[3R.7
Standby 1E0VSMReady
0EWSMBusy

WriteBufferData,
’ StartAddress ‘ XEXEI ‘
Write[BufferData,
’ XD ‘ Block[Address ‘

AbortWrite
toBuffer?

Write[Confirm0xDO
andBlock[Address

Writefolanother
Block[Address

|

Another(Write
toBuffer?

No

SR.7E?

1

Full(Status
Check[ifDesired

Programming
Complete

Read[StatusRegister !I

WritefoBuffer[Aborted

h.
IssueRead[Status
RegisterlCommand

1.WordBountaluesBnDQ -DQ,Arellbaded ihtotheCount
register.[Countlangesforfhisdevice@reMNE0x00foOx1F.
2.[Theldevice Butputs(the Statusfegisterwhenfead (X SR Mo
longer[available).
3.WriteBufferGontentsWillbeprogrammedatitheldevicelstart
address[oridestinationflash@ddress.
4.[Alignithe(Startiaddresson(aWrite Bufferoundary(for
maximumprogrammingperformancel({i.e.,[A.~A, bf The(Start
addressZ0).
5.[Theldevice@bortstheWritebBufferidommandIifheGurrent
address(isdutsidefhedriginalblockaddress.
6.[The[Status(registerlindicates[an\improperl@ommand
sequence"[iflthe[Write fo[Bufferi@ommandlis[@borted. Follow
thiswith[a[Clear[$tatusRegister@ommand.

Full8tatus[@heck[¢anbeldone@fterallerase@ndiwrite
sequences(@omplete.Write 0xFF(after(thelastdperation(fofeset
theldevice(fblread(arrayfmode.
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Figure23.Word[Programming[Flowchart

WORDPROGRAMPROCEDURE

Write[0x40,
[Address

v

Write[Dataland
Address

v

A

Read[S$tatus[Register

Suspend
Program
Loop

Yes

Full$tatus
ChecklifDesired

FULLSTATUSICHECKPROCEDURE

Read[Status[Register
Data{lSeelAbove)

VpenRangelError

DevicelProtectError

Program[Successful

A

h

Bus[O@peration Command Comments
Write WordProgram | Data[0x40
Setup AddrZocationfProgram
. Data(Z([DatafoProgram

Write Data AddrZLocation{oProgram
[Status[Register[Data.Toggle

Read CE#Or[OE#[fo[Wpdate[Status
RegisterData
Check[3R.7

Standby 1EZWSMReady

OEWSMBusy

Repeat(for(Subsequentprogramming®perations.

SRIfullStatus(éheckl¢anBeldonelafter[@éachlprogram (or(after(a
sequence[of(program[Gperations.

Write[0OxFF[afterthelast(program@perationfofeadarraythode.

Bus[O@peration Command Comments

Check[$R.3

Standby 15V ErrorDetect
Check[$R.4

Standby 1EZ[DatalProgram[Error
Check[SR.1
1EZ[AttemptedProgram(tb

Standby LockedBlockZProgram
aborted

SR.3MUST beldlearedBeforefurther@ttempts(are@lliowedbythe
Write[StateMachinelf(Set[during(alprogram@ttempt

SR.4,[3R.3@nd$R. 1@rednlydlearedbyfheClear[Staus[Register
commandlih(@asesWherefultiple(Ibcations(are[programmedbefore
full(Status(is[¢hecked.

If@n(errorlisldetected, [dlearfhe(Status(register(Beforelattemptingfetry
orldther(@rrordecovery.
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Figure24.Program[Buspend/ResumelFlowchart

< ) Bus
Start Operation Command Comments

Program DataZ[0xB0
Suspend AddrZFX

* Write

Write[0xBO
Status[RegisterData;[Toggle
* CE#[or[OE#[IbWpdate[Status
Read h
Register[Data
AddrZX

A

Read[$tatus[Register

Check[$R.7
Standby 1EWSM[Ready
OEFWSMBusy

Check[$R.2
Standby 1EMProgram[Suspended
0F[Program[Completed

. DataZ[0xFF
ProgramCompleted Write ReadAmay | \4rzix

Read(@rrayldatafromBlock
Read otherthanhelonelbeing
programmed.

Write OXFF
Write Program DataZ[0xD0
* Resume AddrEX

Read[ArrayData |«

A

Write[0xDO Write [OXFF
(Program [Resumed> Read[ArrayData
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Figure25.Buffered[Enhanced[Factory[Programming[ProcedurelFlowchart

| BEFP[Setup |

Write[80h
AddressZW.

WriteDOh
AddressEZIV.

BEFPSetupime

CheckV, [&Mock

errors[(SR.3,[SR.1)

| BEFPProgram&Werify |

Read
Status[Register

BEFPIExit |

Read
Status[Register

BEFP
Exited?
R.7=1=Y

Full$tatus[Check
Procedure
Program
Complete

Write[FFFFh
Addr [Gther
block
BEFP[Setup BEFP[Program(&[Verify BEFPIEXit
Sligtse Comments SBt;tSe Comments Bus[State Comments
. Unlock Status[Register [StatusRegister
Write Block Unlockblock Read AddressEWA, Read Iddress=WA,
Write [ BEFP | DataZB0h Data | Check(SR.0
(noter) | Setup | AddressZWA Standby | Stream | 0ZReadyfordata [ICheckSR.7
5ere | Da=mon - Ready? | 1=MNotTeadyfordata Standby E[UBEEx?tmot[([Zompleted
Write ) ata Initialize I = ExitCompleted
Confirm | AddressZWA, Standby Count X0
Read Status[Register - [Repeat(forSubsequentblocks.
(note(2) AddressEWA Write DataZWorddprogram
erm | Checksre - (note[3) Address=WA, [[AfterBEFP@xit, AFullStatus(CheckGan
ecl . i
Standby | Setup | OZBEFPIeady Standby clgl(jm XEX+1 [Meterminelifany(program(@rror@ccurred.
Done? | 1EBEFPMotileady XE327 [SeeltheFulliStatusCheckiprocedurelinthe
error | MSR7ED: Standby ?:“';fli' Ifyes, FeadSR.0 W ordProgramiowchart.
Standby |Condition| Check3R.3,[SR.1 U1 Ifo, loadmextdatatword
Check SR.3EAEFN,g,Error Buffer | StatusRegister [Write[FFh(fo(@énterfead(@rraymode.
SR.1EZ[ZIbckedblock Read ‘g
Full? | AddressZIWA,
NOTES: Program Check[3R.0
1.0WAEfirstword@address(lfobe Standby Done? O0F[Programidone
programmed (Muithinthe farget®lock. (WA, | 1EFMProgramlinh[progress
must@lignion@niriteBufferboundary. Last NoE(Fill Buffer@gain
2.[TheStatus(fegister(is Dpdatedivhen@ Standby as’) YesZExitiheProgram®
systemlfead fbgglesDE#{Iow-high-low. Data? | \erifyphase
3.0Writelbuffer(@ontents(@are(programmed Exit
sequentiallyfofheflashlarray/startingat P X XF32?
WA,.[The[W SMiinternallylincrements Write &rU?/%rr?f? Ifyes,eadSR.0
addressing. If(Do, Ibadmext(dataword
Phase
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Figure26.BlockEraseFlowchart

Start Bus[Operation Command Comments
Datal=[0x20
WriteDx20 Write Erase[Setup AddrZEWithinBlockfoBe
Erased
Block[Address DataZ0xD0
+ Write Erase[Confirm | AddrEWithin[Block{oBe
Write DxDOM@Nd Erased
BlockAddress Status[RegisterDataToggle
Read CE#[0r[OE#({fo[Wpdate[Status
* RegisterData
. Suspend
Read[StatusRegister |« P Check[3R.7
Erase(lloop Standby 1E2WSMReady
7'y OE[WSMBusy

Repeat(foriSubsequentblock@rasures.

Yes

Suspend(Erase Full($tatus[Check¢anbeldone(after(éachBlockl@raseOr(after(a

sequenceloflblockl@rasures.

Full$tatus Write[FFH@fter(the TastWrite[@peration(iolfeset(devicelfofead@rray
. mode.
ChecklifDesired

Bus[@peration Command Comments

Check(3R.3

Standby 1EV,, [LowDetect
Check(3R.4,5

Standby Both[1Z[Command[$equence
Error
Check(3R.5

Standby 1= BlockEraselError
Check(3R.1

Standby 1EZ[AttemptedEraseloflllocked
Block[[EraselAborted

SR.[1@ndEBMUST beldleared, if[Setlduring@nleérase(attempt, before
further(attempts(are(allowedbytheWrite[State[Machine.

SR.1,03,4,B@re0nlydlearedbythe(Clear[Staus[RegisterlCommand,in
casesWhereultipleBlocks@relérasedbeforefullStatus(is[checked.

If@nlerrorlisidetected, [@lear(fhelStatusegisterbeforelattempting(etrylor
other(@rrorfecovery.

0
BlockErase
Successful
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Figurel27.[EraselSuspend/ResumelFlowchart

ERASE[SUSPEND/RESUMEPROCEDURE

Bus
Start Operation Command Comments
Data=[0xB0

Write Erase(Suspend Addr=BlockfolBuspend(BA)
Write[0xBO
Status(RegisterDataToggle
* R CE#[0r[OE#(foWpdate[Status
ead ;
Register[Data
Write[Dx70 AddrZ[SuspendedBlock(BA)
Check[3R.7
* Standby 1EWSMReady
OEWSMBusy
Read[Status[Register |«
Check(SR.6
Standby 1=EraselSuspended
0 [EraselCompleted

Read[Array DataZRead0rWrite

Write or[Program Addr=WritelorRead[Address
Read(array(@r(programdata
R\?\/arir from/toBlock[Gtherthanthe
EraselCompleted onelBeingl@rased.
Write Erase[Resume Data=[0xD0

AddrZ[SuspendedBlock(BA)

Read[Array Program
Data Loop

h 4

Write[0xDO Write[OxFF
( Erase[Resumed > Read[ArrayData
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Figure[28.[Protection[RegisterProgrammingFlowchart[

Write[DxCO
(ProtectionReg.
Program[$etup)

Write[Protect.[Register
Address/Data

v

Read[StatusRegister

<&

No
Yes

FullBtatus
CheckfDesired

ProgramComplete

FULLBTATUSICHECKPROCEDURE

Read[Status[Register
Datal(SeelAbove)

SR.3,BR 4=

SR.1,[3R.AEZ

SR.1,BRAE

Program[Successful

<

Veen[RangelError

Protection[Register
Programming(Error

Locked-Register
Program[Attempt
Aborted

Bus[O@peration Command Comments
. ProtectionProgram
Write Setup DatalZ[0xC0O
. . DatalZ[Datalio[Program
Write ProtectionProgram AddrZLocationfo®rogram
Status[RegisterDataToggle
Read CE#[0r[OE#{IbWpdate[Status
RegisterData
Check3R.7
Standby 1EWSMReady
OEFWSMBusy

Protection[Program[@perations@an[onlybe@ddressedWithinthelprotection
registerladdressispace.MAddresses(outsidetheldefinedSpaceillPeturni@n
error.

Repeat(for(Subsequentlprogramming@perations.

SRFulll$tatus[Checkdanbeldone@fteri@éachprogram(or(afteriasequencelof
program(dperations.

Write[FFH@fterfhelastprogramOperationibFesetldevicefofeadlarrayode.

Bus[@peration Command Comments
SR.1 SR.3 SR.4
Standby 0 1 1 Ve low
0 0 1 Prot.[Reg.
Standby Prog.[Error
Register
Standby 1 0 1 Locked:
Aborted

SR.3MUST beldleared,[if(Setduring@program@ttempt, eforefurther
attempts(are(allowedBytheWrite[$tateMachine.

SR.1,[SR.3[@ndSR.4@relonlydlearedbytheCTlear[Staus[RegisterlCommand,
inféasesGfitultipleprotectionfegisterprogramoperations BeforefullStatus(is
checked.

Ifanlérror(lis(detected, [¢learfhelStatus fegisterBefore@ttemptingfetrylorGther
errorecovery.
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Figure29.Blockllock[@perationsFlowchart[]

LOCKINGIDPERATIONSIPROCEDURE

BUS. Command Comments
Operation
MLock WSetup Write Lock Datal= 60h
Write[60h Setup | AddrZ BlockiblIbck/unlock/lock-down[{BA)
Block[Address
) Lock, [DatalZ 01h{Lockblock)
m””“.l‘”k[*m"”f”m | unlock,far DOhUNlockblock)
Write[01,D0,2Fh Write
BlockAdd Lockdown 2Fh[{LockdownBlock)
oc ress Confirm [AddrZ BlockibIbck/unlock/lock-down(BA)
Read*ﬂl]:)[l?lane
Write@0h Write ReadD [DatalZ 90h
(Optional) [ Plane |AddrZ Block@ddressbffsetF2[(BA+2)
= Read [Blockdlock|Blocklockistatusidata
c
S Read[Block(llock (Optional) | Status |AddrZ Block@ddress(offsetF2[([BA+2)
8_ Status
Standby ConflrmElbckmgmhangemnEIDQl_,FlDQo.
(Optional) (See[BIockEllogkln_gE$tateErranS|t|onsErable
foralidi@dombinations.)
Write Read [DatalZ FFh
Read [WArray Array |Addr(= Block@ddress{BA)
Write[FFh
Partition[Address

Lock[Change
Complete

LOCK_OP.WMF
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®
AppendixDIMechanical[Packagelhformation
Figurel30.[EasyBGA[PackagelDrawing
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Corner Corner
D
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SEOEOEGEORGRORS HOOOOOOO O——r
ToplViewdBallSide[down Bottom Wiew[[Ball(Bide[Wp
\ j
L !
A2 ¢
Seating
LA WA W WA A W S Y
1 T Plane
Note:[DrawingmotoScale
Table30.[CEasyBGAPackagelimensions[Table
Millimeters Inches
Symbol Min Nom Max Notes Min Nom Max
PackageHeight A 1.200 0.0472
BallBeight Al 0.250 0.0098
PackageBody(Thickness A2 0.780 0.0307
Ball[{Lead)Width 0.330 0.430 0.530 0.0130 0.0169 0.0209
PackageBodyWidth[{(64Mb,[128b,2561Vb) D 9.900 10.000 10.100 1 0.3898 0.3937 0.3976
PackageBodyllength[{64 Vb, [1280Mb) 12.900 13.000 13.100 1 0.5079 0.5118 0.5157
PackageBodyllength[(256Mb) E 14.900 15.000 15.100 1 0.5866 0.5906 0.5945
Pitch le] 1.000 0.0394
Ball[{Lead)Count N 64 64
Seating[Plane[Coplanarity Y 0.100 0.0039
CornerlfoBallAlDistanceAlongID[{64/128/256[Mb) | S1 1.400 1.500 1.600 1 0.0551 0.0591 0.0630
CornerffoBallAlDistanceAlongE[(64/128Mb) S2 2.900 3.000 3.100 1 0.1142 0.1181 0.1220
CornerfoBallAlDistancelAlongE{R256Mb) S2 3.900 4.000 4.100 1 0.1535 0.1575 0.1614
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Figure31.WFBGAPackagelfor®4Mbland128MbDrawing
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ToplViewHIBump(SideDown B mViewdBall[$i
¢ A |
A2 * A )
Seating
T T Plane
Note:DDrawingmotiolScale
Table31.LVFBGAPackagel(64Mb@nd128Mb)Dimensions(Table
Millimeters Inches
Symbol Min Nom Max Notes Min Nom Max
PackageHeight A 1.000 0.0394
Ball(Height Al 0.150 0.0059
PackageBody(Thickness A2 0.665 0.0262
Ball[{Lead)Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
PackageBodyWidth[{64Mb) D 7.600 7.700 7.800 1 0.2992 0.3031 0.3071
PackageBodyWidth[{[1280Vb) D 10.900 11.000 11.100 1 0.4291 0.4331 0.4370
PackageBodylength[{(640b,[128Mb) E 8.900 9.000 9.100 1 0.3504 0.3543 0.3583
Pitch [e] 0.750 0.0295
Ball[{Lead)Count N 56 56
Seating[Plane[Coplanarity Y 0.100 0.0039
CornerlioBall[AlDistancelAlongD[{641Vb) S1 1.125 1.225 1.325 1 0.0443 0.0482 0.0522
CornerfbBall[AlDistancelAlongE[{128Mb) S1 2.775 2.875 2.975 1 0.1093 0.1132 0.1171
CornerlfoBall[AlDistancelAlongE[(64Mb,[128Mb) | S2 2.150 2.250 2.350 1 0.0846 0.0886 0.0925
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Figure32.WFIBGAPackage256MbDrawing

Pin®0 .
Indicator Pin#01
D Corner
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TOQWieWg[BumpBidemown BottomBVieWE[BumpBidemlp
A, i Au |
T A Seating Y
T Plan
SideView .
Note:[DrawingmhotiblScale
Table[32.LVFBGA[R56[Mb)Dimensions(Table
Millimeters Inches
Symbol Min Nom Max Notes Min Nom Max
PackageHeight A 1.000 0.0394
BallHeight Al 0.150 0.0059
PackageBody[Thickness A2 0.665 0.0262
Ball{(Lead)Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
PackageBody[Width D 14.400 14.500 14.600 1 0.5669 0.5709 0.5748
PackageBody(dlength E 8.900 9.000 9.100 1 0.3504 0.3543 0.3583
Pitch [e] 0.750 0.0295
Ball{lLead)[Count 79 79
Seating[Plane[Coplanarity Y 0.100 0.0039
CornerlibBalllAlDistance[AlongD S1 2.650 2.750 2.850 1 0.1043 0.1083 0.1122
CornerlibBall[AlDistancelAlongE S2 2.150 2.250 2.350 1 0.0846 0.0886 0.0925
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Appendix[EMAdditionallhformation

OrderMumber Document(Tool
208636 InteI[$trataFIash®[$ynchronous[ﬂ/lemory[(]K3/K18)I256—,El28—, B4-Mbit[Specification]
Update
298136 Intel®[E>ersistentE$torageEManagerDJJser’s[(Buide
292237 AP-689szing[[htel®[E’ersistent[$torage[l!/lanager
297859 AP—677[IhteI[$trataFIash®[E/IemoryErechnology
292222 AP-644[Designing [Ihtel[$trataFIash®[N/lemory[ﬂ1t0[[htel®|2krchitecture
292221 AP-663[UJsing[fhe[lhtelE$trataFlash®m/|emoryNVriteEBuffer
292204 AP-646[Common(Flashhterface{(CFI)[Aand[Command[S$ets
292202 AP-644[Migration [(Buide[fb[BN’olt[lhtelE$trataFIash®EN/lemoryD
298161 Intel®Flash Memory[Chip[BcalePackageWser's[Guide
NOTES:

1. Pleaselgallthelntellliterature[Center@t{800)[348-4725{bMequestlntelldocumentation.International]
customers[Should@ontactfheirllbcalIhtellordistributionSalesoffice.

2. VisitlIntel'sWorld[Wide(Webhome[page @thttp://www.intel.comIbrfechnicalldocumentationandfools.

3. Forlfhelmostl@urrentlinformation@nhtel[StrataFlashihemory,Nisitldurivebsite@thttp://
developer.intel.com/design/flash/isf.
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Appendix[FDrderdIhformation

78

([Package(Designator, [Access[Speedl(ns)
[(Extended Temperature B4 Mbit=110
[(+40Cfo #85C) M28Mbit=115
[(GEED.75mYVFBGA @56MbitF120
[[RC[F[Easy[BGA
[(Processdentifier
[[Productlineldesignator [T =[0.18um
[for(@llThtel®Flash(products
Woltageﬂﬁentifer[(]\/cclwcw)
(Density B =[2.7H3.6V[2.375E3.6V
[[640[=64Mbit((8-MB(X16) (M8E(2.7((3.6V(I1.65-1.95V
(M28=F[128Mbit[(16-MBX16)
256 =256Mbit(32-MBX16)
[ProductFamily
[KEFBVoltlSynchronous(htel
StrataFlashTemory
Table33.[Walid[Combinations
Density VFBGA Easy[BGA
64Mbit GE28F640K3C110 RC28F640K3C110
GE28F640K18C110 RC28F640K18C110
128MVbit GE28F128K3C115 RC28F128K3C115
GE28F128K18C115 RC28F128K18C115
256Mbit GE28F256K3C120 RC28F256K3C120
GE28F256K18C120 RC28F256K18C120
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