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Datasheet
Product[Features
m High performance Read-While-Write/Erase = Software
— 85 ns initial access — 20 ps (Typ) program suspend
— 52MHz with zero wait state, 17 ns clock-to-data — 20 ps (Typ) erase suspend
output synchronous-burst mode — Intel® Flash Data Integrator (FDI) optimized
— 25 ns asynchronous-page mode — Basic Command Set (BCS) and Extended
—4-, 8-, 16-, and continuous-word burst mode Command Set (ECS) compatible
— Burst suspend — Common Flash Interface (CFI) capable
— Programmable WAIT configuration = Security
— Buffered Enhanced Factory Programming - .
(Buffered EFP): 3.5 us/byte (Typ) OTP space:
— 1.8 V low-power buffered and non-buffered — 64 unique device identifier bits
programming @ 10 ps/byte (Typ) — 64 user-programmable OTP bits

= Architecture
— Asymmetrically-blocked architecture
— Multiple 8-Mbit partitions: 64Mb and 128Mb

— Additional 2048 user-programmable OTP
bits

devices — Absolute Wr_it_e protection: Vpp = GND
— Multiple 16-Mbit partitions: 256Mb devices — Power-transition erase/program lockout
— Four 16-KWord parameter blocks: top or — Individual zero-latency block locking
bottom configurations — Individual block lock-down
— 64K-Word main blocks = Quality and Reliability
— Dual-operation: Read-While-Write (RWW) or — Expanded temperature: —-25° C to +85° C
Read-While-Erase (RWE) — Minimum 100,000 erase cycles per block
— Status register for partition and device status — ETOX™ VIII process technology (0.13 um)
= Power = Density and Packaging
— 1.7V -2.0 V V¢ operation — 64-, 128- and 256-Mbit density in VF BGA
— /O voltage: 2.2V -3.3V packages
— Standby current: 30 pA (Typ) — 128/0, and 256/0 Density in Stacked-CSP
— 4-Word synchronous read current: 17 mA (Typ) — 16-bit wide data bus
@ 54 MHz

— Automatic Power Savings (APS) mode

The 1.8 Volt Intel StrataFlash® wireless memory with 3-Volt 1/0 product is the latest generation of
Intel StrataFlash® memory devices featuring flexible, multiple-partition, dual operation. It provides high
performance synchronous-burst read mode and asynchronous read mode using 1.8 volt low-voltage, multi-
level cell (MLC) technology.

The multiple-partition architecture enables background programming or erasing to occur in one partition
while code execution or data reads take place in another partition. This dual-operation architecture also
allows two processors to interleave code operations while program and erase operations take place in the
background.

The 1.8 Volt Intel StrataFlash® wireless memory with 3-Volt I/0 device is manufactured using Intel
0.13 um ETOX™ VIII process technology. It is available in industry-standard chip scale packaging.
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Introduction

This document provides information about the 1.8 \Volt Intel StrataFlash® wireless memory with
3-\olt 1/0 (L30) device. This document describes the L30 flash memory device features, operation,
and specifications.

Nomenclature

1.8 V: V¢ voltage range of 1.7 V — 2.0 V (except where noted)
3.0 V Range: Vccq Voltage range of 2.2V - 3.3V
VPP =9.0 V: Vpp voltage range of 8.5V - 9.5V

Block: A group of bits, bytes or words within the flash memory array that erase simultaneously
when the Erase command is issued to the device. The L30 flash memory device has two block
sizes: 16K-Word, and 64K-Word.

Main block: An array block that is usually used to store code and/or data. Main blocks are larger
than parameter blocks.

Parameter block: An array block that is usually used to store frequently changing data or small
system parameters that traditionally would be stored in EEPROM.

Top parameter device: Previously referred to as a top-boot device, a device with its parameter
partition located at the highest physical address of its memory map. Parameter blocks within a
parameter partition are located at the highest physical address of the parameter partition.

Bottom parameter device: Previously referred to as a bottom-boot device, a device with its
parameter partition located at the lowest physical address of its memory map. Parameter blocks
within a parameter partition are located at the lowest physical address of the parameter partition.

Partition: A group of blocks that share common program/erase circuitry. Blocks within a partition
also share a common status register. If any block within a partition is being programmed or erased,
only status register data (rather than array data) is available when any address within that partition
is read.

Main partition: A partition containing only main blocks.
Parameter partition: A partition containing parameter blocks and main blocks.

Acronyms

CUI: Command User Interface
MLC: Multi-Level Cell

OTP: One-Time Programmable
PLR: Protection Lock Register
PR: Protection Register

RCR: Read Configuration Register
RFU: Reserved for Future Use
SR: Status Register

WSM: Write State Machine
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1.3 Conventions

VCC: signal or voltage connection
Vcc: signal or voltage level

0x: hexadecimal number prefix
Ob: binary number prefix

SR[4]: Denotes an individual register bit.
A[15:0]: Denotes a group of similarly named signals, such as address or data bus.
Ab5: Denotes one element of a signal group membership, such as an address.

bit: binary unit
byte: eight bits
word: two bytes, or sixteen bits

Kbit: 1024 bits

KByte: 1024 bytes
KWord: 1024 words
Mbit: 1,048,576 bits
MByte: 1,048,576 bytes
MWord: 1,048,576 words

Datasheet
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DevicelDescription

This section provides an overview of the features and capabilities of the 1.8 Volt Intel StrataFlash®
wireless memory with 3-Volt 1/0 (L30) device.

Productl©verview

The 1.8 \olt Intel StrataFlash® wireless memory with 3-Volt 1/0 (L30) device provides read-while-
write and read-while-erase capability with density upgrades through 256-Mbit. This family of
devices provides high performance at low voltage on a 16-bit data bus. Individually erasable
memory blocks are sized for optimum code and data storage.

Each device density contains one parameter partition and several main partitions. The flash
memory array is grouped into multiple 8-Mbit partitions. By dividing the flash memory into
partitions, program or erase operations can take place at the same time as read operations.

Although each partition has write, erase and burst read capabilities, simultaneous operation is
limited to write or erase in one partition while other partitions are in read mode. The L30 flash
memory device allows burst reads that cross partition boundaries. User application code is
responsible for ensuring that burst reads don’t cross into a partition that is programming or erasing.

Upon initial power up or return from reset, the device defaults to asynchronous page-mode read.
Configuring the Read Configuration Register enables synchronous burst-mode reads. In
synchronous burst mode, output data is synchronized with a user-supplied clock signal. A WAIT
signal provides easy CPU-to-flash memory synchronization.

In addition to the enhanced architecture and interface, the device incorporates technology that
enables fast factory program and erase operations. Designed for low-voltage systems, the L30 flash
memory device supports read operations with V¢ at 1.8 V, and erase and program operations with
Vpp at 1.8 V or 9.0 V. Buffered Enhanced Factory Programming (Buffered EFP) provides the
fastest flash array programming performance with Vpp at 9.0 Volt, which increases factory
throughput. With Vpp at 1.8 V, VCC and VPP can be tied together for a simple, ultra low power
design. In addition to voltage flexibility, a dedicated Vpp connection provides complete data
protection when Vpp is less than Vpp .

A Command User Interface (CUI) is the interface between the system processor and all internal
operations of the device. An internal Write State Machine (WSM) automatically executes the
algorithms and timings necessary for block erase and program. A Status Register indicates erase or
program completion and any errors that may have occurred.

An industry-standard command sequence invokes program and erase automation. Each erase
operation erases one block. The Erase Suspend feature allows system software to pause an erase
cycle to read or program data in another block. Program Suspend allows system software to pause
programming to read other locations. Data is programmed in word increments (x16).

The L30 flash memory device offers power savings through Automatic Power Savings (APS)
mode and standby mode. The device automatically enters APS following read-cycle completion.
Standby is initiated when the system deselects the device by deasserting CE# or by asserting RST#.
Combined, these features can significantly reduce power consumption.

The L30 flash memory device’s protection register allows unique flash device identification that
can be used to increase system security. Also, the individual Block Lock feature provides zero-
latency block locking and unlocking.
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2.2 BalloutDiagramsiorVFBGA[Package

The L30 flash memory device is available in a VF BGA package with 0.75 mm ball-pitch. Figure 1
shows the ballout for the 64-Mbit and 128-Mbit devices in the 56-ball VF BGA package with a 7 x
8 active-ball matrix. Figure 2 shows the device ballout for the 256-Mbit device in the 63-ball VF
BGA package with a 7 x 9 active-ball matrix. Both package densities are ideal for space-
constrained board applications

Figure[1.(07x8[Active-BallMatrix[for64-,[and [128-Mbit[Densitiesih VFB GA[Packages
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Balloutiagramsforhtel®SBtackedThipScalePackagel

The 1.8 Volt Intel StrataFlash® wireless memory in Quad+ ballout device is available in an 88-ball
(80-active ball) Intel® Stacked Chip Scale Package for the 128-Mbit device and in an 88-ball (80-
active ball) Intel® Ultra-Thin Stacked Chip Scale Package for the 256-Mbit device. Figure 3 shows
the signal ballout. Refer to Section 5.0 for Mechanical Package Information.

Figure[3.[88-Ball(80-ActiveBall)$tacked-CSP[PackageBallout

Datasheet
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2.4

SignalDescriptionsflor WVFBGA[Package

Table 1 describes the active signals used on the L30 flash memory device.

Table[1.0 Signalescriptions

Symbol

Type

Namel@ndFunction

AIMAX:0]

n

ADDRESS: Deviceladdress(ihputs.®4-Mbit:[A[21:0];[128-Mbit:[A[22:0];[256-Mbit: [A[23:0].

D[15:0]

In/Out

DATAINPUT/OUTPUTS: Ihputsdatal@ndi@ommandsduringirite(@ycles;@utputsdatalduringthemory,
Status([Register,[Protection[Register,[andRead[Configuration[Registerfeads. Databallsfloatiwhen(thel]
CE#[0r[OE#(arelde-asserted.Datalislihternallylatchedduringbrites.

ADV#

ADDRESSIVALID:[Active-low(lihput.[During[8ynchronous(rfead(Operations,[@ddresses(arellatchedon]
thelfising@dge0f[ADV#,0rl0niheMextalid[CLK@dge With[ADV#Iow,Whicheveroccursfirst.]

Infsynchronousiihode, fhe@ddresslislatchedWhen[ADV#(goinghighdridontinuouslyflowsihroughifd
ADV#l5shelddow.

CE#

CHIPENABLE:Active-lowlihput.[CE#-low(Selectsiheldevice.[CE#-high(deselectsthedevice, placing(it[]
inStandby,WithD[15:0][AndWAITh[High-Z.

CLK

CLOCK:[Bynchronizes[theldeviceWwiththel8ystem'sbusfrequencylihlSynchronous-readihode@nd]
increments(thelihnternalladdresslgenerator.[During8ynchronous(iead@perations,[@ddresses(are]
latched@n(ihelrising@dge0f[ADV#, 0rldnhefextNalid[CLK@dgeWith[ADV#Iow,Whicheverloccurs]
first.

OE#

OUTPUTIENABLE:Active-lowlihput.[OE#-low[@nables[the[device’s[Butputdatabuffersiduringfead
cycles.[OE#-highlplaces(iheldataldutputsihigh-Z@nd WAITOhHigh-Z.

RST#

RESET: [Active-lowlihput.[RST#[esets(ihternallautomation@ndihhibitsiwrite [@perations.[This[provides
datalprotectionlduringpower(iransitions.[RST#-high[@nablesormalldperation. ExitfromHesetplaces]
theldevicelin[asynchronousead(arrayfode.

WAIT

Out

WAIT: Ihdicates[datatalidlih[Synchronouslarrayldrinon-arrayBurstifeads.[Configuration[Registerbit[10]
(CR.10,0WT)[determines(is(polaritylwhen@asserted. With[CE#@nd[OE#@tV, ,(WAIT s[activedutputisO
VoL OrlVopwhenCE#@nd(OE#are@sserted. WAITI5Righ-ZIfICE#BrOE#I5V,.0

¢ InBynchronous(array@ron-arrayfeadodes,WAIT(ihdicates(ihvalid[datalwhen[asserted[@nd
validldatalwhen(de-asserted.

« In@synchronous(pagelnode,@nd@lIritehodes, WAIT[is[de-asserted.

WE#

WRITEENABLE:Active-lowlihput.WE#[dontrolsiritesbiheldevice.[Addressandldata@relatcheddn]
theldsinglédgelof(WE#.

WP#

WRITEPROTECT: [Active-lowlihput.\IWP#-low[@nablesthelbck-downthechanism.Blocks[ihIbck-down[]
cannotbenlockediwithfheWnlockldommand.(WP#-highloverridesfhelbck-downfunctionlénabling
blocks(ibbelérasedldrprogrammed(usingSoftware[dommands.

VPP

Pwr/l

ERASEANDPROGRAMPOWER:[ANalidMoltage@n(this(pin@llows(@rasing@rprogramming.Memory]
contents[éannotbe@lteredwhenVppEVpp . BlockErasel@andprogramlatlihvalidVppNoltagesShouldO
notbelattempted.

SetlVppEFVcHorlih-systemlprogrami@nd(@raseloperations.[Tolaccommodate(fesistororidiodedropsO
from{the[System(Supply, ThelV|yIevel BfVppganbe@slowlasVpp4 min.[Vpphustifemain@bove Vpp, O
min(b(performlh-systemflashinodification.[WVPPInaybe 0 [V[duringfeadldperations.

Vppoganbe@ppliedibhainBlocksfor10006ycleshaximumandibparameterBlocksfor25008ycles.
VPP@anbeldonnectedio[12 VorlaldumulativefotalotoléxceedBO0Mours. ExtendedselofthispinC
atl12 Vimayeducelblockl@ycling[@apability.

VCC

Pwr

DEVICEICORE[POWERISUPPLY:[Corel{logic)[SourceNoltage.(Writesibtheflash(array@relihhibited
whenlVec 2LV o.[OperationsatlinvalidV-cNoltagesshouldhotBHe@ttempted.

VCCQ

Pwr

OUTPUTIPOWERISUPPLY:[Output-driver8ourcelNoltage.]

VSS

Pwr

GROUND:[Ground(referenceforldevicellbgiclvoltages.[ConnectibSystemlground.

VSSQ

Pwr

GROUND: [Ground(referenceforldeviceldutputiloltages.[Connectiblsystemiground.

DU

DON'TWSE: omotMsefhisball.ThisballShouldMotbedonnectedfolanypowerSupplies,Signalsor]
otherBalls,[andhustBeleftfloating.

NC

NOICONNECT: MNolhternalldonnection;@anbeldrivendrfloated.

RFU

RESERVED[{or[FUTUREIUSE: [Reservedby(IntelforfutureldevicefLnctionality[and[@nhancement.
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SignallDescriptionsfior[128/0and[256/0[Stacked-CSP

Table 2 describes the active signals used on the 128/0 and 256/0-Mbit S-CSP.

Table2.00 DevicelSignalescriptionsfor3-CSPSheet1[6f[2)

Datasheet

Symbol

Type

Description

AlMax:0]

Input

ADDRESSINPUTS: Inputsfor(allldie@ddressesduringfead@ndrite[0perations.
® 128-MbitDie:[A[Max]EA22
® 256-MbitDie:[A[Max]ZFA23

D[15:0]

Input/
Output

DATAINPUTS/OUTPUTS: Ihputsdata@ndl@dommandsduringiwrite(dycles,Outputs]
datalduring(fead(dycles.DatalSignalsfloatiwhen(theldeviceldrlits[dutputs(are]
deselected.Datalislihternallylatchedduringiwrites.

CE#1
CE#2

Input

FLASHICHIPIENABLE: MLow-true:[CE#-low(Selectsthel@ssociatedflashtemory]
die.When(asserted, flashlihternal@ontrollbgic, ihputbuffers,decoders,@ndSensed
amplifiersfare(active.(Whenldeasserted, the[@ssociatedflash(dielis(deselected,[]
powerlisfeducedoStandbylevels,[data@ndWAIT Outputs(@replacedihhigh-ZO
state.

CE#1[8elects(flash(die#1;[CE#2[3electsflash(die#2.[CE#2(i5[@vailabledn[stacked]
combinationsWithfvoflashdie@ndis[RFU(ReservedForFutureWse)oOn(Stacked
combinationswith(onlyldneflash(die.

S-CS1#
S-CS2

Input

SRAMCHIPBELECTS: Whenboth[SRAMGhipSelects@rel@sserted,[SRAMIhternal]
controlllbgic,linputuffers,[decoders,@ndSensel@amplifiers@relactive.When[@ither/
both[SRAMI[ghipSelects@reldeasserted{S-CS1#=VIHGr[$-CS2EZVIL),the(SRAMO
isldeselected@andlitsipowerlisfeducedbStandbylevels.

TreatfhisSignal@sMC{No[Connect)forfhisldevice.

P-CS#

Input

PSRAMICHIPBELECT: Mow-true;When[asserted,[?PSRAMIhternaldontroldbgic,
input®uffers,[decoders,[@ndSensel@mplifiersfareactive.Whenldeasserted, thed
PSRAMIsdeselectedland(its[powerlisfeducedib(Standbylevels.

TreathisSignallasMCNo[Connect)forihisldevice.

OE#1
OE#2

Input

FLASHIOUTPUTIENABLE: MLow-true;[DE#-low[@énablesfheflash@utputBuffers.O]
OE#-highldisablesiheflashdutputbuffers,@ndplacesiheflashdutputsihigh-Z.
OE#1[dontrolsfheOutputsiofiflashidie #1;[OE#2[dontrolstheldutputsofflashdie#2.0
OE#2(is[available@n(Stacked@ombinationsWwithfivoflash(die @nd(is[RFUOn[Stacked ]
combinationsWith@nly@neflash(die.

R-OE#

Input

RAMIOUTPUTIENABLE:Low-true;[R-OE#-low[énablesfhelSelected[RAMDutput]
buffers.[R-OE#-highldisablesfhe[RAMutputBuffers,[andplacesiheSelected RAMO
outputslih[High-Z.

TreatfhisSignal@sMC[No[Connect)forfhisldevice.

WE#

Input

FLASHWRITEENABLE: Mow-true; WE#[GontrolsiwritesfofheSelectedflash(die.(]
Address[andldatalarelatchedonthefisinglédgeldof(WE#.

R-WE#

Input

RAMMWRITEENABLE: Mow-true;[R-WE#[dontrolsiiritesfbfheSelectedRAMIdie.(]
TreathisSignal@sMC{NoConnect)forihisldevice.

CLK

Input

FLASHICLOCK:BynchronizesiheldeviceWwithfhelSystem'sbusfrequencylinh
synchronous-readfnode@andlincrements(thelinternalladdress[generator.During ]
synchronous(fead(Operations,[addresses(arellatchedonthelrsing@dge 0f[ADV#,0r0
onlthebextNalid[CLK[edgeWith[ADV#(bw, Whicheverldccurs(first.

WAIT

Output

FLASHIWAIT: Ohdicates[dataValidih[Synchronous(array[ornon-arrayBurstideads.]
ConfigurationfRegisterditl10{CR.10,0WT)determines(is[polaritylwhen@sserted.]
With[CE#@And[DE#@AtY, ,IWAIT sActivebutputis Vg, OrVonwhenCE#ENAOE#D
arel@sserted. WAITO5hBigh-ZFCE#OrOE#I5V .0

¢ InBynchronous(array(drfon-arrayeadinodes, WAIT [ihdicateslihvalid[datal]
when(@sserted@ndaliddatalivhen(de-asserted.

¢ In[@synchronous(page(fode,@nd@lliwrite[odes, WAITlis[de-asserted.

13



28F640L 30,28F128L 30, 28F 2561 30 |n

Table[2.00 DevicelSignalDescriptionsflor3-CSP{Sheet2[0f[2)

WP#

Input

FLASHWRITEPROTECT: Mow-true;WP#@&nables/disablesfhelbck-down
protectionihechanismlofitheSelectedflash(die. WP#-low[eénables(thelbck-down]
mechanismElbckeddownblocks[@annotbe nlockedwith[Software[@ommands.[]
WP#-high[disables[thelbck-downhechanism,[allowingIbckeddownblocksib e
unlockedWith[Software[@ommands.

ADV#

Input

FLASHIADDRESSIVALID:[Active-lowlihput.[DuringSynchronouseadldperations,
addresses(arellatchedl@nfherisingledge6f[ADV#,Or(dnthe hextNalid[CLK@dgel
with[ADV#(Ibw,Whicheveroccurs(irst.]

Infdsynchronous(hode,the@ddresslislatchedwhen[ADV#[goingthigh6r
continuouslyflowsthroughOf[ADV#(isheldTow.

R-UB#
R-LB#

Input

RAMUWPPERIMIOWERBYTEENABLES: Mow-true;DuringlRAMeads,R-UB#-low(
enablesthe[RAMBigh[drderbytesonD[15:8],[and[R-LB#-low[@énablesfhe[RAMIbw-
orderBytesonD[7:0].0

TreathisSignall@sMCNo[Connect)forihisidevice.

RST#

Input

FLASHIRESET:Mow-true;[RST#-lowlhitializesflashlihternall@ircuitry[and(disables]
flash@perations.RST#-highl@énablesflashOperation.Exitfromresetplacestheflash]
in[asynchronous(read(arrayode.

P-Mode

Input

PSRAMIMODE: low-true;[P-MODEI[isUsedblprogram(theldonfiguration(tegister,[]
andeénter/exitlbwpowerinode.

TreatfhisSignall@sMCNo[Connect)forfhisldevice.

VPP,O
VPEN

Power

FLASHIPROGRAMIIERASEPOWER:[ANalidhloltage@nlthis[pinlallows(érasingor(]
programming.Memory[Gontentséannotbe@lteredwhenVpp2Vpp k. Blockerasel
and[program(atlihvalid[VppQloltages[shouldotbe @ttempted.

SetlVppEVcHorlih-systemprogram@ndérase@perations.TolAccommodate
resistor(or(diode(dropsfrom(theSystem[Supply, fhe V|, level0fVppganbe@slow@s]
Vpp1in.VppMustfemain@bove Vpp, Minfbperformih-systemflashodification.O
VPPhaybe0V(duringfeaddperations.
Vppoganibe@ppliedibainblocksfor1000dycleshaximumlandibparameter
blocksfbr2500[dycles.yYPPGanbeldonnectedfo12 V{orAldumulativeiotalBotfo
exceedB0hours.[ExtendedUsedffhispin(atl2 Vimhayeduceblockdyclingd
capability]
VPEN({(Erase/Program/BlockllockEnables)lsmot@vailableforl18/L300
products.

VCC1
VCC2

Power

FLASHILOGICIPOWER:[WVCC1(Suppliesipowerliofheldorellbgiclofflashdie#1;0
VCC2[8uppliesipowerlibiheGorellbgiclofflashidie#2.[Write[0perations@relihhibited
whenVecEV| ko.Meviceldperations(atihvalidVcNoltagesShouldhothel
attempted.O

S-VCC

Power

SRAMPOWERSUPPLY:[Bupplies(powerfor(5RAMOperations.
TreatfhisSignall@sMCNo[Connect)forihisidevice.

P-vCC

Power

PSRAMMPOWERSUPPLY:[SuppliespowerforPSRAM[Gperations.
TreathisSignall@sMNCNoConnect)forihisidevice.

VCCQ

Power

FLASHIVOMPOWER: Supplypowerforthelihputi@and@utputbuffers.O]

VSS

Power

GROUND: [Connectibl8ystem(ground.Domotfloatl@anyVSSidonnection.

RFU

RESERVED[{or[FUTUREUSE:[Reserveforfutureldevicefunctionality/C]
enhancements.[ContactIhtelfegardingheirfuturedse.

DU

DON’'TWSE: DomotldonnectiolanyotherSignal,@rpowerSupply;ustbe deftd
floating.

NC

NOICONNECT: Nolihternall@onnection;@anbeldrivenorfloated.

14
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28F640L30,[28F128L30,28F256L30

The 64Mb and 128Mb memory array is divided into multiple 8-Mbit partitions. Each device
density contains one parameter partition and several main partitions. The 8-Mbit top or bottom
parameter partition contains four 16K-Word blocks and seven 64K-Word blocks. There are
multiple 8-Mbit main partitions. The 8-Mbit main partitions each contains eight 64K-Word blocks.

The device multi-partition architecture is divided as follow:

* The 64-Mbit device contains eight partitions: one 8-Mbit parameter partition, seven 8-Mbit
main partitions.

The 128-Mbit device contains sixteen partitions: one 8-Mbit parameter partition, fifteen 8-
Mbit main partitions.

The 256Mb memory array is divided into multiple 16-Mbit partitions. Each device contains
one parameter partition and fifteen main partitions. The 16-Mbit top or bottom parameter
partition contains four 16K-Word blocks and fifteen 64K-Word blocks. There are fifteen 16-
Mbit main partitions. The 16-Mbit main partitions each contains sixteen 64K-Word blocks.

Table 3 and Table 4 show the top and bottom parameter memory maps.
Tablel3.00 TopMParameterMemoryMap

SizeKW) [BIK[ _ 64-Mbit | [ SizelKW) [BIK][  128-Mbit |

[ 16 o6 [ SFCO00-3FFFFF [ 16 130 /FCOQ0-/FFFFF
2 < | 16 |65 | 3F8000-3FBFFF 2 < | 16 |129| 7F8000-7FBFFF
ec | 2 | 16 64| 3ra000-3F7FFF Ec| 2 | 16 |128| 7F4000-7F7FFF
S| § | 16 |63 | 3F0000-3F3FFF S| § | 16 J127| 7Fo000-7F3FFF
851 % 64 | 62 | 3E0000-3EFFFF B85 ] & | 64 |126| 7E0000-7EFFFF
S o c T T T S o c T T T

= @) H H H = @) H H H

= 64 | 56 | 380000-38FFFF = 64 [120| 780000-78FFFF
Sc|ow | 64 |55 | 37000037FFFF Su|gy | 64 [1o] 770000-77FFFF
22 | cs BS|ss

55 |85 S5 |55

2% 2| 64 | o | 000000-00FFFF 2o | 2| 64 ] o | 000000-00FFFF

[ SizelKW) [BIK] _ 256-Mbit |

g 16 258 | FFCO00-FFFFFF

% < | 16 ]257| FF8000-FFBFFF
Sc| £ | 16 |2s6| Frao0o-FF7FFF
s= | § | 16 |255| FFO000-FF3FFF

S5 | 2 | e4 |54 FEOOOO-FEFFFF

an c B B T

E. O H : :

Q 64 ]240| FO0000-FFFFFF
o |oo | 64 |239| EFO000-EFFFFF
c cc
Q o8
£ |3
5 |us
& o | 64 |128| 800000-80FFFF
<
£ -

S | o | & |r27| 7rooco-TrFFRF
5 |52
= o | 64 | 0 | 000000-00FFFF

15
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16

Table4.0 Bottom[ParameterMemoryMap

ISizeE(JKW)IBIk| 64-Mbit | SizeEGKW)IBIk| 128-Mbit
= R = R
So|oe 64 | 66 | 3F0000-3FFFFF Ty = 64 |130| 7F0000-7FFFFF
29 §.9 82 |38
SE |95 2% |ES
pre o | 64 | 11 | 080000-08FFFF o o | 64 | 11 | 080000-08FFFF
- 64 | 10 | 070000-07FFFF - 64 | 10 | 070000-07FFFF
§ : : . :l__‘f . . N
& c : : : & c : : :
Es 2 | 64 | 4 | 010000-01FFFF Es 2 | 64 | 4 | 010000-01FFFF
gé g 16 | 3 | 00C000-00FFFF gig g 16 | 3 | 00C000-00FFFF
=& | 2 [ 16 [ 2 | 008000-00BFFF =& | ¢ [ 16 | 2 | 008000-00BFFF
E © [716 [ 1 | 004000-007FFF 3 O [716 [ T | 004000-007FFF

16 | 0 | 000000-003FFF 16 | 0 | 000000-003FFF

Size[(KW) |Blk| 256-Mbit

" » | 64 |258| FFO000-FFFFFF
c de
o =9
= (=25
£ |uog
T ©
& & | 64 |131| 100000-10FFFF
c
‘T
= =P 64 |130| 7F0000-7FFFFF
5 |es
s |3t
& s
- o | 64 |19 | 100000-10FFFF
o 64 | 18 | OFO000-OFFFFF
9] - :
° c : : :
%g 2 [64 | 4 | 010000-01FFFF
éﬁ‘é g 16 | 3 | 00C000-00FFFF
E£& | 2 | 16 | 2 | 008000-00BFFF
Z | © [16 [ £ | 0oa000-007FFF
- 16 | 0 | 000000-003FFF
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Note:

3.1.3

Datasheet

28F640L30,[28F128L30,28F256L30

DevicelDOperations

This section provides an overview of device operations. The system CPU provides control of all in-
system read, write, and erase operations of the device via the system bus. The on-chip Write State
Machine (WSM) manages all block-erase and word-program algorithms.

Device commands are written to the Command User Interface (CUI) to control all flash memory
device operations. The CUI does not occupy an addressable memory location; it is the mechanism
through which the flash device is controlled.

Bus[Operations

CE#-low and RST# high enable device read operations. The device internally decodes upper
address inputs to determine the accessed partition. ADV#-low opens the internal address latches.
OE#-low activates the outputs and gates selected data onto the 1/0O bus.

In asynchronous mode, the address is latched when ADV# goes high or continuously flows through
if ADV# is held low. In synchronous mode, the address is latched by the first of either the rising
ADV# edge or the next valid CLK edge with ADV# low (WE# and RST# must be VIH; CE# must
be VIL).

Reads

To perform a read operation, RST# and WE# must be deasserted while CE# and OE# are asserted.
CE# is the device-select control. When asserted, it enables the flash memory device. OE# is the
data-output control. When asserted, the addressed flash memory data is driven onto the 1/O bus.
See Section 4.0, “Read Operations” on page 22 for details on the available read modes, and see
Section 9.0, “Special Read States” on page 47 for details regarding the available read states.

The Automatic Power Savings (APS) feature provides low power operation following reads during
active mode. After data is read from the memory array and the address lines are quiescent, APS
automatically places the device into standby. In APS, device current is reduced to Iccaps (See
Section 11.3, “DC Current Characteristics” on page 53).

Writes

To perform a write operation, both CE# and WE# are asserted while RST# and OE# are deasserted.
During a write operation, address and data are latched on the rising edge of WE# or CE#,
whichever occurs first. Table 5, “Command Bus Cycles” on page 19 shows the bus cycle sequence
for each of the supported device commands, while Table 6, “Command Codes and Definitions” on
page 20 describes each command. See Section 12.0, “AC Characteristics” on page 55 for signal-
timing details.

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

OutputDisable

When OE# is deasserted, device outputs D[15:0] are disabled and placed in a high-impedance
(High-2Z) state, WAIT is also placed in High-Z.

17
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Note:

Standby

When CE# is deasserted the device is deselected and placed in standby, substantially reducing
power consumption. In standby, the data outputs are placed in High-Z, independent of the level
placed on OE#. Standby current, I, is the average current measured over any 5 ms time interval,
5 us after CE# is deasserted. During standby, average current is measured over the same time
interval 5 ps after CE# is deasserted.

When the device is deselected (while CE# is deasserted) during a program or erase operation, it
continues to consume active power until the program or erase operation is completed.

Reset

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 attempts to read from the flash memory if it is the
system boot device. If a CPU reset occurs with no flash memory reset, improper CPU initialization
may 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.

After initial power-up or reset, the device defaults to asynchronous Read Array, and the Status
Register is set to 0x80. Asserting RST# de-energizes all internal circuits, and places the output
drivers in High-Z. 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 deasserted, the
device is reset to asynchronous Read Array state.

If RST# is asserted during a program or erase operation, the operation is terminated and the
memory contents at the aborted location (for a program) or block (for an erase) are no longer valid,
because the data may have been only partially written or erased.

When returning from a reset (RST# deasserted), a minimum wait 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 passes, normal operation is restored. See Section 12.0, “AC
Characteristics” on page 55 for details about signal-timing.

Device[Commands

Device operations are initiated by writing specific device commands to the Command User
Interface (CUI). See Table 5, “Command Bus Cycles” on page 19.

Several commands are used to modify array data including Word Program and Block Erase
commands. Writing either command to the CUI initiates a sequence of internally-timed functions
that culminate in the completion of the requested task. However, the operation can be aborted by
either asserting RST# or by issuing an appropriate suspend command.

Datasheet
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Table®.00 CommandBus[Cycles

FirstBus[Cycle

SecondBus[Cycle

Mode Command CB(l:JIfas
y Oper | Addr* | Data? | Oper | Addr! Data?
Read[Array 1 Write | PnA OxFF
Read[Deviceldentifier =22 Write | PnA 0x90 | Read |PBA+IA |ID
Read CFl@Query >2 Write PnA 0x98 | Read |PnA+QA | QD
Read(StatusRegister 2 Write | PnA 0x70 | Read |PnA SRD
Clear[Status[Register 1 Write X 0x50
Word[Program 2 Write WA %):3_%/ Write | WA WD
Program BufferedProgram?® =2 Write WA OxE8 | Write | WA NED
Buffered(EnhancedFactoryProgram(] . .
(BufferedEFP)* >2 Write WA 0x80 | Write | WA 0xDO
Erase Block[Erase 2 Write BA 0x20 | Write |BA 0xDO
Program/Erasel[Suspend 1 Write 0xBO
Suspend
Program/Erase[Resume 1 Write 0xD0
Block LockBlock 2 Write BA 0x60 | Write |BA 0x01
Locking/O | Unlock®lock 2 Write BA 0x60 | Write |BA 0xDO
Unlocking - -
Lock-down[Block 2 Write BA 0x60 | Write |BA 0x2F
Program(ProtectionRegister 2 Write | PRA 0xCO | Write | PRA PD
Protection
Programlock[Register(] 2 Write LRA 0xCO | Write | LRA LRD
Configuration | ProgramRead[ConfigurationRegister 2 Write | RCD | 0x60 | Write | RCD 0x03
NOTES:

1.

3.

4

Firstitommand(dycleladdress(ShouldBetheSame@sihe@peration’'sfargetladdress.
PnAGE[Addresswithinfhe[partition.

PBAZ[Partition(base(address.

IAZdentificationdodeladdress(offset.

QAEZ[CFI[Queryladdressloffset.

BAEZ[Addresswithinfheblock.
WAEWord@ddressfifnemorylocationfobelwritten.
PRAEProtection[Register@address.

LRAZ[Lock[Register[address.

XE[AnyNalid@addresswithintheldevice.

. IDEOdentifierldata.

QDE[QueryldataonD[15:0].
SRDE[Status[Register(data.

WDE[Worddata.
NEWord@ountldfldatafbbelbadedihtofhelwrite Buffer.
PD[Z[Protection[Register(data.
PDZ[ProtectionRegister(data.
LRDEMockRegister(data.

RCDZ[Read[Configuration[Registerdatalon[A[15:0].[A[MAX:16]@an(Selectl@anypartition.

ThelSecond[@ycledfltheBufferedProgram[Commandlistheworddountofitheldatalfobe lbadedlintotheiwrite Muffer.[ThisisO
followedbyupio[32ivords(ofldata. Thenfhel@onfirmdommand{0xDO)lislissued, friggeringfhe@rrayprogrammingloperation.

. Thel@onfirm@ommand[{0xDO0)lsfollowedbyfhebufferldata.

Datasheet
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3.3

CommandDefinitions

Valid device command codes and descriptions are shown in Table 6.

Table®.00 Command[Codesl@andDefinitions{Sheet1[6f(2)

I

I

I

I

I

I

Mode |Code |DeviceMode Description
OXFF |Read[Array Placeslthe(@ddressedpartitionih[Read[Arrayihode.[ArrayldatalsOutputlonD[15:0].
0x70 Read(StatusO |Placesfhel@ddressedpartitionin(Read[StatusRegisteriode.Thepartitionéntersihishodel
Register after@lprogram(orlérase(command(islissued.[Status[Registerdatalis[dutput@n(D[7:0].
:TaegggDewceD Places(thel@addressedpartitionih[Read Deviceldentifierhode.[Subsequentfeadsfrom
Read 0x90 Confiqurationr] addressesWithinfhe[partition@utputsihanufacturer/deviceléodes,[ConfigurationRegisteridata,ll
Regisgter Block[LLock(Status, [@r[Protection[Register[datal®onD[15:0].
0x98 |ReadQuer Placeslthel@addressedpartitionlin(ReadQueryode.[Subsequentfeadsfromthepartition
y addresses[outputlCommon(Flashhterfacelinformation@n(D[7:0].

Clear[$tatust] [TheWSM@an@nly(Set(Status[Register(eérrorbits.[The[Clear[Status[Registerl@ommandlisUsedL]

0x50 . :

Register toldlearihe[SR[@rrorDbits.
Firstldycle[of[a2-cycle[programming@ommand;preparesiheCUl{or@Mrite[@peration.[Onthel(]
nextiwrite(@ycle,[fheladdress(and(datalare(latched@andthe[WSM@xecutesfhelprogramming

\WordProgram algorithm[athel@addressedbcation.Duringprogramoperations,fhelpartitionfespondsonlyfo]

0x40 Setu 9 Read[Status[Registerland[Program[Suspenddommands.[CE#[0r[OE#hustbefbggled o]

P updatefhe[StatusRegisterih[asynchronousead.[CE#Or[ADV#hustbefoggledibUpdatethel]
Status[RegisterDatalforlSynchronousMon-arrayread.The[Read[Arrayldommandustbe]
issuedibfead@rraydatal@afterfprogramminghas(inished.

AlternateWord[J

0x10 |Program EquivalentfofheWord[Program[$etupl@ommand,0x40.0
Setup
. OXES BufferedO Thislcommandlbads(aariableMumberofBytespioihebuffer(Size6f32Wordslontothe]
Write ProgramO programBuffer.0

BufferedO Theldonfirm@ommandlisIssued@fterthedatalStreamingforiritingihtofhe Bufferlisdone.This(

0xDO |Program( instructsfheWSMbperformtheBufferedProgram@lgorithm,ritingthe [datafromhebuffer]

Confirm tolftheflashimemory@rray.

Eﬁg;eci% Firstléycle@fla2-cycleldommand;lihitiatesBuffered[EnhancedFactory[Programihode

0x80 |FactoryD] (BufferedEFP).[TheCUIlfhenaitsibriheBuffered[EFP[Confirmdommand,0xDO0,that[]

Pro rawmmin I:linitiates[‘ihe[Buffered[IIFPEIgorithm.IIéMItherommands@relIgt;noredM/hen[Buffered[EFPm"lode[

9 9 begins.

Setup

0XDO BufferedEFPO|IffhepreviousdommandWwasBuffered[EFP[$etup{0x80),fheCUldatchesfhe@ddressiandd

Confirm data,[@ndprepares(theldeviceforBuffered[EFPode.
Firstldycle[dfla2-cyclel@ommand;[preparesfhe[CUl{for@block-eraseldperation.[The(WSMO

0x20 BlockErasell |performs(iheleéraselalgorithmiontheBlock@ddressedbyhelEraseConfirmiéommand.dfthed

Setup nextl@éommand(isnotthe [Erase[Confirm{0xD0)[¢ommand, fhe[CUISets[StatusRegisterbits[]
SR[4]@nd[3R[5],[and[placesihe@ddressedpartitionlihfead(Statusfegisterimode.

Erase Iftheffirsti@ommandiwasBlockErase$etup0x20),fhe[CUlTatchesfhel@ddresslanddata,@nd[]

BlockErasel] the(WSM(erases(the[@ddressedblock.Duringblock-eraseloperations,thelpartitionfesponds]

0xDO Confirm onlyfo[Read[$tatus[Register@ndErase[Suspendidommands.[CE#0r[OE#ustbefoggled o]
updatefhe[StatusRegisterlih[asynchronous(fead.[CE#0r[ADV#(hustbefbggledibpdatethell
Status[Register[Datalfor8ynchronousMon-arrayfead.
Thislcommandlissuedio@nyldevice[@ddresslihitiates[alsuspendoftheldurrently-executing ]

Program(6r program@rBlockeéraseldperation.[The[Status[RegisterlihdicatesSuccessfullS8uspenddperation[]

0xBO |Erasel] bySettingleither[SR[2][{(programSuspended)0rSR[6][{(eraselSuspended),@longWwith[SR[7]0

Suspend Suspend (ready).[TheWrite[State[Machinefemains(ihfheSuspendhodefegardlessofldontrolSignal]
states{exceptdorRST#lasserted).

0XDO Suspendd Thisl@ommandlssuedio@nyldevice[addressfesumeslihelSuspended(programlorblock-erasel]

Resume operation.
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Table®.0 Command[CodeslandDefinitions[{Sheet2[6f[2)

Mode Code | DevicelMode Description
LockMlock Firstldycle[dfla2-cyclel@ommand;preparesitheCUlforblocklbckdonfigurationl@hanges.Ifthel]
0x60 Setu nexti@ommand(ismotBlockIlock{0x01),BlockWnlock{0xDO),drBlock@lock-Down[{0x2F),thel]
P CUI[Sets[StatusRegisterbits[SR[4][and[SR[5],[ihdicatinglalcommandSequencelérror.
L(l)acli(i:nkD/ 0x01 |LockBlock IfthePrevious[@ommandiwasBlocklock[Setup{0x60),theladdressedblocklislbcked.
Unlocki?\g 0xDO |Unlock®lock Ifthepreviousl@ommandiwasBlockIlock[Setup(0x60),theladdressedBlocklisinlocked.fthell
addressedBlock(isih[albck-down(State, fheloperationhasboleffect.
Ox2F Ié?c():gl;DownD IflthePrevious[@ommandiwasBlockIlock[Setup{0x60),theladdressedblocklislbckeddown.
Program( . . . . .
_ Protection] Flrsglﬂycle@fﬂm—cyclem_ommand,mrepares[theE’lewceD‘.br@[l?ﬂrotectlon[Reg|sterlﬁr[]lockD
Protection | 0xCO Reqisters] Register[program©Operation.TheSecond(dyclellatchestheregisterl@ddresslandidata, @nd(sStartsl]
s 9 thelprogramming[algorithm
etup
ggﬁﬁ Durationl:l Firstl@ycle[df@al2-cyclel@ommand;preparesthe[CUIforldevicelfeaddonfiguration.Ifithe[Set(]
0x60 Re isgterD Read[Configuration[Registeri@ommand{0x03)isMotfhemextldommand,theCUISets[Status
Configu- Set%p RegisterDits[SR[4][@nd[$R[5],lihdicatingl@al@ommandisequencelérror.
ration ReadO IfthePrevious[@ommandiWwasRead[Configuration[Register$etup{0x60),theCUIlatchesthe
0x03 |ConfigurationU|addresslandwrites[A[15:0]fofhe[Read[ConfigurationRegister.Following@ConfigureRead
Register Configuration[Registerl@ommand,Subsequentfeaddperations@ccess@rrayldata.

Datasheet
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Note:

Read[@perations

The device supports two read modes: asynchronous page mode and synchronous burst mode.
Asynchronous page mode is the default read mode after device power-up or a reset. The Read
Configuration Register must be configured to enable synchronous burst reads of the flash memory
array (see Section 4.3, “Read Configuration Register (RCR)” on page 23).

Each partition of the device can be in any of four read states: Read Array, Read Identifier, Read
Status or Read Query. Upon power-up, or after a reset, all partitions of the device default to Read
Array. To change a partition’s read state, the appropriate read command must be written to the
device (see Section 3.2, “Device Commands” on page 18). See Section 9.0, “Special Read States”
on page 47 for details regarding Read Status, Read ID, and CFI Query modes.

The following sections describe read-mode operations in detail.

Asynchronous[Page-ModeRead

Following a device power-up or reset, asynchronous page mode is the default read mode and all
partitions are set to Read Array. However, to perform array reads after any other device operation
(e.g. write operation), the Read Array command must be issued in order to read from the flash
memory array.

Asynchronous page-mode reads can only be performed when Read Configuration Register bit
RCRJ[15] is set (see Section 4.3, “Read Configuration Register (RCR)” on page 23).

To perform an asynchronous page-mode read, an address is driven onto A[MAX:0], and CE# and
ADV# are asserted. WE# and RST# must already have been deasserted. WAIT is de-asserted
during asynchronous page mode. ADV# can be driven high to latch the address, or it must be held
low throughout the read cycle. CLK is not used for asynchronous page-mode reads, and is ignored.
If only asynchronous reads are to be performed, CLK should be tied to a valid V, level, WAIT
signal can be floated and ADV# must be tied to ground. Array data is driven onto D[15:0] after an
initial access time tayqy delay. (see Section 12.0, “AC Characteristics” on page 55).

In asynchronous page mode, four data words are “sensed” simultaneously from the flash memory
array and loaded into an internal page buffer. The buffer word corresponding to the initial address
on A[MAX:0] is driven onto D[15:0] after the initial access delay. Address bits AIMAX:2] select
the 4-word page. Address bits A[1:0] determine which word of the 4-word page is output from the
data buffer at any given time.

SynchronousBurst-Mode[Read

Read Configuration register bits CR[15:0] must be set before synchronous burst operation can be
performed. Synchronous burst mode can be performed for both array and non-array reads such as
Read ID, Read Status or Read Query. (See Section 4.3, “Read Configuration Register (RCR)” on
page 23 for details). Synchronous burst mode outputs 4-, 8-, 16-, or continuous-words. To perform
a synchronous burst- read, an initial address is driven onto A[MAX:0], and CE# and ADV# are
asserted. WE# and RST# must already have been deasserted. ADV# is asserted, and then
deasserted to latch the address. Alternately, ADV# can remain asserted throughout the burst access,
in which case the address is latched on the next valid CLK edge while ADV# is asserted.

Datasheet
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During synchronous array and non-array read modes, the first word is output from the data buffer
on the next valid CLK edge after the initial access latency delay (see Section 4.3.2, “Latency
Count” on page 24). Subsequent data is output on valid CLK edges following a minimum delay.
However, for a synchronous non-array read, the same word of data will be output on successive
clock edges until the burst length requirements are satisfied.

During synchronous read operations, WAIT is driven with respect to OE# assertion. WAIT
indicates invalid data when asserted, and valid data when de-asserted with respect to a valid clock
edge. See Figure 16 through Figure 18 for additional details.

Burst[Suspend

The Burst Suspend feature of the device can reduce or eliminate the initial access latency incurred
when system software needs to suspend a burst sequence that is in progress in order to retrieve data
from another device on the same system bus. The system processor can resume the burst sequence
later. Burst suspend provides maximum benefit in non-cache systems.

Burst accesses can be suspended during the initial access latency (before data is received) or after
the device has output data. When a burst access is suspended, internal array sensing continues and
any previously latched internal data is retained. A burst sequence can be suspended and resumed
without limit as long as device operation conditions are met.

Burst Suspend occurs when CE# is asserted, the current address has been latched (either ADV#
rising edge or valid CLK edge), CLK is halted, and OE# is deasserted. CLK can be halted when it
is at Vy or V. WAIT is in High-Z during OE# de-assertion.

To resume the burst access, OE# is reasserted, and CLK is restarted. Subsequent CLK edges
resume the burst sequence.

Within the device, CE# and OE# gate WAIT. Therefore, during Burst Suspend WAIT is placed in

high-impedance state when OE# is de-asserted and resumed active when OE# is re-asserted. See
Figure 19, “Burst Suspend Timing” on page 59.

Read[ConfigurationRegister((RCR)

The RCR is used to select the read mode (synchronous or asynchronous), and it defines the
synchronous burst characteristics of the device. To modify RCR settings, use the Configure Read
Configuration Register command (see Section 3.2, “Device Commands” on page 18).

RCR contents can be examined using the Read Device Identifier command, and then reading from
<partition base address> + 0x05 (see Section 9.2, “Read Device Identifier” on page 48).

The RCR is shown in Table 7. The following sections describe each RCR bit.

Read[Configuration[RegisterDescription[{Sheet10f2)

Read[ConfigurationRegister((RCR)

ReadO
Mode

WAITD | Data | WAIT | Burstt] CLKO| pes | pes | BUrSt Burstength

RES Latency[Count Polarity | Hold | Delay | Seq | Edge Wrap

RM

R LC[2:0] WP |DH|wD | BS |CE| R | R | BW BL[2:0]

15

14 13]12|11 10 9 8 7 6 5 | 4 3 2\1|0

Bit

Name Description

Datasheet
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Readodel{RM) 0EF[$ynchronousburst-modelfead
1=ZF[Asynchronous(page-modeead{default)
Reserved[(R) Reservedbits(Shouldbecleared((0)
13:11 | Latency[Count[{LC[2:0]) | 010FCodel2
011=Codel3
100FCoded
101=CodeB
110=Code®
111ZFCode7 [{default)
(Other[bit(Settings(areeserved)
WaitPolarity [(WP) 0EFWAITSignallisactivelow
1EFWAITSignallis@activelhigh{default)
DatalHold((DH) 0FDatalheldfor(al-clockldataldycle
1EDatalheldforfaR2-clockidataldycle{default)
WaitDelay[(WD) OFWAIT[de-assertedWithValid[data
1EFWAIT[de-assertedldneldatalcyclebeforealid[data{default)
Burst$equencel(BS) 0FReserved
1ELinear({default)
ClockEdge[(CE) 0F[Fallinglédge
1=Risingledge({default)
Reserved[{R) Reservedbits(Shouldbedleared({0)
BurstlWrap[{(BW) 0FWrap;BurstlaccesseswrapvithinburstlengthSetByBL[2:0]

1ENoMWrap;BurstlaccessesldobotwrapWithinBurstlength{default)

Burstllength{BL[2:0]) 001EZ4-wordDurst
010[=F8-wordDurst
011=16-wordDurst

111 FContinuous-wordburst{default)
(OtherbitSettings[arefeserved)

NOTE: Latency[Codel2,DataMoldfor@R2-clockidataldycle(DHEZED)Waitihustbelde-assertedWwithaliddatal(WD[E0

0).Matency[Code(2,DataMoldfpora2-cockldataldycle[[DH=1)Waitlde-asserted(@neldataldycleBeforealid(]
data[(WD[Z[1)dombination(ishotSupported.

ReadMode

The Read Mode (RM) bit selects synchronous burst-mode or asynchronous page-mode operation
for the device. When the RM bit is set, asynchronous page mode is selected (default). When RM is
cleared, synchronous burst mode is selected.

Latency[Count

The Latency Count bits, LC[2:0], 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]. The input clock frequency is used to determine this value.
Figure 4 shows the data output latency for the different settings of LC[2:0].

Synchronous burst with a Latency Count setting of Code 4 will result in zero WAIT state; however,
a Latency Count setting of Code 5 will cause 1 WAIT state (Code 6 will cause 2 WAIT states, and
Code 7 will cause 3 WAIT states) after every four words, regardless of whether a 16-word
boundary is crossed. If CR.[9] (Data Hold) bit is set (data hold of two clocks) this WAIT condition
will not occur because enough clocks elapse during each burst cycle to eliminate subsequent WAIT
states.
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Refer to Table 8, “LC and Frequency Support for Bin 1 tAVQV/tCHQV (85ns / 17ns)” on page 25
and Table 9, “LC and Frequency Support for Bin 2 tAVQV/tCHQV (110ns / 20ns)” on page 26 for

Latency Code Settings.

SV AVAUAUAUAUAWAWAWAW
¢ CodelD{Reserved) :

PudlY 1 o A avi K oot J ow
QD) o Y EYENENEXE
QD o Y E Y E NN
09,0 poe E = ﬁp,f ) &5
00D e T & &
b0 DG L Codel® > va |
00D L odess > |

Table®.0J LClandEFrequencySupportforBin1iayqy/tcHovB5nsI17ns)0

Datasheet

Latency[Count[$ettings

FrequencySupport[{(MHz)

2 <27
3 <40
4,05,6,0r0 <52
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Table®.0J LCandFrequencySupportforBin 2y qv/tcHovil10nsI20ns)0

LatencyCount[Settings

Frequency[Support(MHz)

2 <22
3 <33
4,[8,6,0rT <40

See Figure 5, “Example Latency Count Setting using Code 3.

Figure®.[CExamplellatency[Count[$ettingising[Codel3

4.3.3
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: | J I
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AMAX:0] —X ( _ Address ' '
: .LCodeB . > I
D[15:0] — i ' High 2 ( pata )(
le () bl
\_/
WAIT[Polarity

The WAIT Polarity bit (WP), RCR[10] determines the asserted level (Vg or Vg ) of WAIT.
When WP is set, WAIT is asserted-high (default). When WP is cleared, WAIT is asserted-low.
WAIT changes state on valid clock edges during active bus cycles (CE# asserted, OE# asserted,

RST# deasserted).

4331

WAITISignalFunction

The WAIT signal indicates data valid when the device is operating in synchronous mode
(CR[15]=0). The WAIT signal is only “de-asserted” when data is valid on the bus.

When the device is operating in synchronous non-array read mode, such as read status, read ID, or
read query. The WAIT signal is also “de-asserted” when data is valid on the bus.

When the device is operating in asynchronous page mode, asynchronous single word read mode,
and all write operations, WAIT is set to a de-asserted state as determined by CR[10]. See Figure 14,
“Asynchronous Single-Word Read (ADV# Latch)” on page 57, and Figure 15, “Asynchronous
Page-Mode Read Timing” on page 57.

Datasheet



intel.

28F640L30,[28F128L30,28F256L30

Table10.0OWAITSummary(Table

4.3.4

CONDITION WAIT
CE# = V|H ngh-z
CE#=V|_ Active
OE# = V|H ngh-z
OE# = V”_ ACtiVe
Synchronous Array Reads Active
Synchronous Non-Array Reads Active
All Asynchronous Reads and all Writes | De-asserted

NOTE: Active:(WAITOs[@ssertedntil[datalbecomesitalid, thenlde-asserts

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. This period of time is called the “data cycle”. When DH is
set, output data is held for two clocks (default). When DH is cleared, output data is held for one
clock (see Figure 6). The processor’s data setup time and the flash memory’s clock-to-data output
delay should be considered when determining whether to hold output data for one or two clocks.

A method for determining the Data Hold configuration is shown below:
To set the device at one clock data hold for subsequent reads, the following condition must be

satisfied:
tcHgv (NS) + tpata (nNs) < One CLK Period (ns)

tpata = Data set up to Clock (defined by CPU)

For example, with a clock frequency of 40 MHz, the clock period is 25 ns. Assuming
tchov = 20 ns and tpata = 4ns. Applying these values to the formula above:

20ns+4ns<25ns

The equation is satisfied and data will be available at every clock period with data hold setting at
one clock.

If tcHgv (ns) + tpara (ns) > One CLK Period (ns), data hold setting of 2 clock periods must be
used.

Figure®.[DataHoldTiming

Datasheet
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4.3.5

4.3.6

intel.

The WAIT Delay (WD) bit controls the WAIT assertion-delay behavior during synchronous burst
reads. WAIT can be asserted either during or one data cycle before valid data is output on
DQ[15:0]. When WD is set, WAIT is de-asserted one data cycle before valid data (default). When
WD is cleared, WAIT is de-asserted during valid data.

WAIT[Delay

Burst[$equence

The Burst Sequence (BS) bit selects linear-burst sequence (default). Only linear-burst sequence is
supported. Table 11 shows the synchronous burst sequence for all burst lengths, as well as the
effect of the Burst Wrap (BW) setting.

Table[1.[Burstl$SequenceWord[Ordering

4.3.7

4.3.8

28

Start 8 Burst[Addressing[Sequencel(DEC)
Addr. urstWrap -
(DEC) (RCR[3]) 4—Word[Burst 8—Word[Burst 16—Word[Burst Contmuous[Burst
(BL[2:0]F0b001) | (BL[2:0]EFM0b010) (BL[2:0]=0b011) (BL[2:0]=M0b111)
0 0 0-1-2-3 0-1-2-3-4-5-6-7 0-1-2-3-4...14-15 0-1-2-3-4-5-6-...
1 0 1-2-3-0 1-2-3-4-5-6-7-0 1-2-3-4-5...15-0 1-2-3-4-5-6-7-...
2 0 2-3-0-1 2-3-4-5-6-7-0-1 2-3-4-5-6...15-0-1 2-3-4-5-6-7-8-...
3 0 3-0-1-2 3-4-5-6-7-0-1-2 3-4-5-6-7...15-0-1-2 3-4-5-6-7-8-9-...
4 0 4-5-6-7-0-1-2-3 4-5-6-7-8...15-0-1-2-3 4-5-6-7-8-9-10...
5 0 5-6-7-0-1-2-3-4 5-6-7-8-9...15-0-1-2-3-4 5-6-7-8-9-10-11...
6 0 6-7-0-1-2-3-4-5 6-7-8-9-10...15-0-1-2-3-4-5 |6-7-8-9-10-11-12-...
7 0 7-0-1-2-3-4-5-6 7-8-9-10...15-0-1-2-3-4-5-6 (7-8-9-10-11-12-13...
14 0 14-15-0-1-2...12-13 14-15-16-17-18-19-20-...
15 0 15-0-1-2-3...13-14 15-16-17-18-19-20-21-...
0 1 0-1-2-3 0-1-2-3-4-5-6-7 0-1-2-3-4...14-15 0-1-2-3-4-5-6-...
1 1 1-2-3-4 1-2-3-4-5-6-7-8 1-2-3-4-5...15-16 1-2-3-4-5-6-7-...
2 1 2-3-4-5 2-3-4-5-6-7-8-9 2-3-4-5-6...16-17 2-3-4-5-6-7-8-...
3 1 3-4-5-6 3-4-5-6-7-8-9-10 3-4-5-6-7...17-18 3-4-5-6-7-8-9-...
4 1 4-5-6-7-8-9-10-11 4-5-6-7-8...18-19 4-5-6-7-8-9-10...
5 1 5-6-7-8-9-10-11-12 5-6-7-8-9...19-20 5-6-7-8-9-10-11...
6 1 6-7-8-9-10-11-12-13  [6-7-8-9-10...20-21 6-7-8-9-10-11-12-...
7 1 7-8-9-10-11-12-13-14 |7-8-9-10-11...21-22 7-8-9-10-11-12-13...
14 1 14-15-16-17-18...28-29 14-15-16-17-18-19-20-...
15 1 15-16-17-18-19...29-30 15-16-17-18-19-20-21-...
Clockl[Edge

The Clock Edge (CE) bit selects either a rising (default) or falling clock edge for CLK. This clock
edge is used at the start of a burst cycle, to output synchronous data, and to assert/deassert WAIT.

BurstWrap

The Burst Wrap (BW) bit determines whether 4-word, 8-word, or 16-word burst length accesses
wrap within the selected word-length boundaries or cross word-length boundaries. When BW is
set, burst wrapping does not occur (default). When BW is cleared, burst wrapping occurs.

When performing synchronous burst reads with BW set (no wrap), an output delay may occur

when the burst sequence crosses its first device-row (16-word) boundary. If the burst sequence’s
start address is 4-word aligned, then no delay occurs. If the start address is at the end of a 4-word
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boundary, the worst case output delay is one clock cycle less than the first access Latency Count.
This delay can take place only once, and doesn’t occur if the burst sequence does not cross a
device-row boundary. WAIT informs the system of this delay when it occurs.

Burstllength

The Burst Length bit (BL[2:0]) selects the linear burst length for all synchronous burst reads of the
flash memory array. The burst lengths are 4-word, 8-word, 16-word, and continuous word.

Continuous-burst accesses are linear only, and do not wrap within any word length boundaries (see

Table 11, “Burst Sequence Word Ordering” on page 28). When a burst cycle begins, the device
outputs synchronous burst data until it reaches the end of the “burstable” address space.
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Programming[O@Operations

The device supports three programming methods: Word Programming (40h/10h), Buffered
Programming (E8h, DOh), and Buffered Enhanced Factory Programming (Buffered EFP) (80h,
DO0h). See Section 3.0, “Device Operations” on page 17 for details on the various programming
commands issued to the device.

Successful programming requires the addressed block to be unlocked. If the block is locked down,
WP# must be deasserted and the block must be unlocked before attempting to program the block.
Attempting to program a locked block causes a program error (SR[4] and SR[1] set) and
termination of the operation. See Section 7.0, “Security Modes” on page 38 for details on locking
and unlocking blocks.

The following sections describe device programming in detail.

Word[Programming

Word programming operations are initiated by writing the Word Program Setup command to the
device (see Section 3.0, “Device Operations” on page 17). This is followed by a second write to the
device with the address and data to be programmed. The partition accessed during both write
cycles outputs Status Register data when read. The partition accessed during the second cycle (the
data cycle) of the program command sequence is the location where the data is written. See Figure
30, “Word Program Flowchart” on page 74.

Programming can occur in only one partition at a time; all other partitions must be in a read state or
in erase suspend. Vpp must be above Vpp| k, and within the specified Vpp, min/max values
(nominally 1.8 V).

During programming, the Write State Machine (WSM) executes a sequence of internally-timed
events that program the desired data bits at the addressed location, 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 (see Section 6.0,
“Erase Operations” on page 36).

The Status Register can be examined for programming progress and errors by reading any address
within the partition that is being programmed. The partition remains in the Read Status Register
state until another command is written to that partition. Issuing the Read Status Register command
to another partition address sets that partition to the Read Status Register state, allowing
programming progress to be monitored at that partition’s address.

Status Register bit SR[7] indicates the programming status while the sequence executes.
Commands that can be issued to the programming partition during programming are Program
Suspend, Read Status Register, Read Device Identifier, CFl Query, and Read Array (this returns
unknown data).

When programming has finished, Status Register bit SR[4] (when set) indicates a programming
failure. If SR[3] is set, the WSM could not perform the word programming operation because Vpp
was outside of its acceptable limits. If SR[1] is set, the word programming operation attempted to
program a locked block, causing the operation to abort.

Before issuing a new command, the Status Register contents should be examined and then cleared

using the Clear Status Register command. Any valid command can follow, when word
programming has completed.
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Factory(Word[Programming

Factory word programming is similar to word programming in that it uses the same commands and
programming algorithms. However, factory word programming enhances the programming
performance with Vpp = Vppy. This can enable faster programming times during OEM
manufacturing processes. Factory word programming is not intended for extended use. See Section
11.2, “Operating Conditions” on page 52 for limitations when Vpp = Vppy.

When Vpp = Vpp, the device draws programming current from the V¢ supply. If Vpp is driven
by a logic signal, Vpp,_ must remain above Vpp MIN to program the device. When Vpp = Vppy,
the device draws programming current from the Vpp supply. Figure 7, “Example VPP Supply
Connections” on page 35 shows examples of device power supply configurations.

Buffered[Programming

The device features a 32-word buffer to enable optimum programming performance. For Buffered
Programming, data is first written to an on-chip write buffer. Then the buffer data is programmed
into the flash memory array in buffer-size increments. This can improve system programming
performance significantly over non-buffered programming.

When the Buffered Programming Setup command is issued (see Section 3.2, “Device Commands”
on page 18), Status Register information is updated and reflects the availability of the buffer. SR[7]
indicates buffer availability: if set, the buffer is available; if cleared, the buffer is not available. To
retry, issue the Buffered Programming Setup command again, and re-check SR[7]. When SR[7] is
set, the buffer is ready for loading. (see Figure 32, “Buffered Program Flowchart” on page 76).

On the next write, a word count is written to the device at the buffer address. This tells the device
how many data words will be written to the buffer, up to the maximum size of the buffer.

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. Optimum programming performance and
lower power usage are obtained by aligning the starting address at the beginning of a 32-word
boundary (A[4:0] = 0x00). A misaligned starting address doubles the total program time.

After the last data is written to the buffer, the Buffered Programming Confirm command must be
issued to the original block address. The WSM begins to program buffer contents to the flash
memory array. If acommand other than the Buffered Programming Confirm command is written to
the device, a command sequence error occurs and Status Register bits SR[7,5,4] are set. If an error
occurs while writing to the array, the device stops programming, and Status Register bits SR[7,4]
are set, indicating a programming failure.

Reading from another partition is allowed while data is being programmed into the array from the
write buffer (see Figure 38, “Read While Buffered Programming Flowchart” on page 82).

When Buffered Programming has completed, an additional buffer writes can be initiated by issuing
another Buffered Programming Setup command and repeating the buffered program sequence.
Buffered programming may be performed with Vpp = Vpp|_ Or Vppy (see Section 11.2, “Operating
Conditions” on page 52 for limitations when operating the device with Vpp = Vppp).

When Status Register bits SR[5,4] are set, the device does not accept Buffered Program
commands. If an attempt is made to program past an erase-block boundary using the Buffered
Program command, the device aborts the operation. This generates a command sequence error, and
Status Register bits SR[5,4] are set.
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If Buffered programming is attempted while Vpp is below Vpp k., Status Register bits SR[4,3] are
set. If any errors are detected that have set Status Register bits, the Status Register should be
cleared using the Clear Status Register command.

Buffered[Enhanced[Factory[Programming

Buffered Enhanced Factory Programing (Buffered EFP) speeds up Multi-Level Cell (MLC) flash
programming for today's beat-rate-sensitive manufacturing environments. The enhanced
programming algorithm used in Buffered EFP eliminates traditional programming elements that
drive up overhead in device programmer systems.

Buffered EFP consists of three phases: Setup, Program/Verify, and Exit (see Figure 33, “Buffered

EFP Flowchart” on page 77). It uses a write buffer to spread MLC program performance across 32
data words. Verification occurs in the same phase as programming to accurately program the flash
memory cell to the correct bit state.

A single two-cycle command sequence programs the entire block of data. This enhancement
eliminates three write cycles per buffer: two commands and the word count for each set of 32 data
words. Host programmer bus cycles fill the device’s write buffer followed by a status check. SR[0]
indicates when data from the buffer has been programmed into sequential flash memory array
locations.

Following the buffer-to-flash array programming sequence, the Write State Machine (WSM)
increments internal addressing to automatically select the next 32-word array boundary. This
aspect of Buffered EFP saves host programming equipment the address-bus setup overhead.

With adequate continuity testing, programming equipment can rely on the WSM’s internal
verification to ensure that the device has programmed properly. This eliminates the external post-
program verification and its associated overhead.

Buffered[EFPRequirements@and[Considerations

Buffered EFP requirements:
* Ambient temperature: Ty = 25°C, +5°C
* V¢ within specified operating range.
* VPP driven to Vppy.
¢ Target block unlocked before issuing the Buffered EFP Setup and Confirm commands.

¢ The first-word address (WAO) for the block to be programmed must be held constant from the
setup phase through all data streaming into the target block, until transition to the exit phase is
desired.

* WAO must align with the start of an array buffer boundary?.

Buffered EFP considerations:
* For optimum performance, cycling must be limited 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 the flash memory array can occur only when the buffer is full*.
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* Read operation while performing Buffered EFP is not supported.

NOTES:

1. Wordbufferboundarieslihnfhelarraylareldeterminedby[A[4:0][(0x00hrough@x1F).TheldlignmentStartpoint
is[A[4:0]=F0x00.

2. Someldegradationlih(performancelmay@ccurliffhislimitlis[@éxceeded, Buthelihternallalgorithmdontinuesio
work[properly.

3. Ifithelinternall@ddressi@ounterlincrementsBeyondiheBlock'shaximum@ddress,@ddressingiraps@roundib ]
thebeginningdfitheBlock.

4. IffheMumberofivords(islessthan32,femaininglbcationsustbefilledwith[MxFFFF.

Buffered[EFP[SetupPhase

After receiving the Buffered EFP Setup and Confirm command sequence, Status Register bit SR[7]
(Ready) is cleared, indicating that the WSM is busy with Buffered EFP algorithm startup. A delay
before checking SR[7] is required to allow the WSM enough time to perform all of its setups and
checks (Block-Lock status, Vpp level, etc.). If an error is detected, SR[4] is set and Buffered EFP
operation terminates. If the block was found to be locked, SR[1] is also set. SR[3] is set if the error
occurred due to an incorrect Vpp level.

Reading from the device after the Buffered EFP Setup and Confirm command sequence outputs
Status Register data. Do not issue the Read Status Register command; it will be interpreted as data
to be loaded into the buffer.

Buffered[EFP[Program/Verify[Phase

After the Buffered EFP Setup Phase has completed, the host programming system must check
SR[7,0] to determine the availability of the write buffer for data streaming. SR[7] cleared indicates
the device is busy and the Buffered EFP program/verify phase is activated. SR[0] indicates the
write buffer is available.

Two basic sequences repeat in this phase: loading of 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 buffer-loading sequence, data is stored to sequential
buffer locations starting at address 0x00. Programming of the buffer contents to the flash memory
array starts as soon as the buffer is full. If the number of words is less than 32, the remaining buffer
locations must be filled with OXFFFF.

The buffer must be completely filled for programming to occur. Supplying an address outside of the
current block's range during a buffer-fill sequence causes the algorithm to exit immediately. Any
data previously loaded into the buffer during the fill cycle is not programmed into the array.

The starting address for data entry must be buffer size aligned, if not the Buffered EFP algorithm
will be aborted and the program fail (SR[4]) flag will be set.

Data words from the write buffer are directed to sequential memory locations in the flash memory
array; programming continues from where the previous buffer sequence ended. The host
programming system must poll SR[0] to determine when the buffer program sequence completes.
SR[0] cleared indicates that all buffer data has been transferred to the flash array; SR[0] set
indicates that the buffer is not available yet for the next fill cycle. 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. After
the buffer fill cycle, no write cycles should be issued to the device until SR.0 = 0 and the device is
ready for the next buffer fill.
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Note:

Any spurious writes are ignored after a buffer fill operation and when internal program is
proceeding.

The host programming system continues the Buffered EFP algorithm by providing the next group
of data words to be written to the buffer. Alternatively, it can terminate this phase by changing the
block address to one outside of the current block’s range.

The Program/Verify phase concludes when the programmer writes to a different block address;
data supplied must be OXFFFF. Upon Program/\erify phase completion, the device enters the
Buffered EFP Exit phase.

Buffered[EFP[EXit(Phase

When SR[7] is set, the device has returned to normal operating conditions. A full status check
should be performed on the partition being programmed at this time to ensure the entire block
programmed successfully. When exiting the Buffered EFP algorithm with a block address change,
the read mode of both the programmed and the addressed partition will not change. After Buffered
EFP exit, any valid command can be issued to the device.

Program[Suspend

Issuing the Program Suspend command while programming suspends the programming operation.
This allows data to be accessed from memory locations other than the one being programmed. The
Program Suspend command can be issued to any device address; the corresponding partition is not
affected. A program operation can be suspended to perform reads only. Additionally, a program
operation that is running during an erase suspend can be suspended to perform a read operation
(see Figure 31, “Program Suspend/Resume Flowchart” on page 75).

When a programming operation is executing, issuing the Program Suspend command requests the
WSM to suspend the programming algorithm at predetermined points. The partition that is
suspended continues to output Status Register data after the Program Suspend command is issued.
Programming is suspended when Status Register bits SR[7,2] are set. Suspend latency is specified
in Section 12.3, “Program and Erase Characteristics” on page 64.

To read data from blocks within the suspended partition, the Read Array command must be issued
to that partition. Read Array, Read Status Register, Read Device Identifier, CFl Query, and
Program Resume are valid commands during a program suspend.

A program operation does not need to be suspended in order to read data from a block in another
partition that is not programming. If the other partition is already in a Read Array, Read Device
Identifier, or CFI Query state, issuing a valid address returns corresponding read data. If the other
partition is not in a read mode, one of the read commands must be issued to the partition before
data can be read.

During a program suspend, deasserting CE# places the device in standby, reducing active current.

Vpp must remain at its programming level, and WP# must remain unchanged while in program
suspend. If RST# is asserted, the device is reset.
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Program[Resume

The Resume command instructs the device to continue programming, and automatically clears
Status Register bits SR[7,2]. This command can be written to any partition. When read at the

28F640L30,[28F128L30,28F256L30

partition that’s programming, the device outputs data corresponding to the partition’s last state. If

error bits are set, the Status Register should be cleared before issuing the next instruction. RST#
must remain deasserted (see Figure 31, “Program Suspend/Resume Flowchart” on page 75).

Program[Protection

When Vpp = V|, absolute hardware write protection is provided for all device blocks. If Vpp is
below Vpp| k, programming operations halt and SR[3] is set indicating a Vpp-level error. Block

lock registers are not affected by the voltage level on Vpp; they may still be programmed and read,

even if Vpp is less than Vpp k.

Figure@.CExample[VPP[Supply[Connections
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EraselOperations

Flash erasing is performed on a block basis. An entire block is erased each time an erase command
sequence is issued, and only one block is erased at a time. When a block is erased, all bits within
that block read as logical ones. The following sections describe block erase operations in detail.

Block[Erase

Block erase operations are initiated by writing the Block Erase Setup command to the address of
the block to be erased (see Section 3.2, “Device Commands” on page 18). Next, the Block Erase
Confirm command is written to the address of the block to be erased. Erasing can occur in only one
partition at a time; all other partitions must be in a read state. If the device is placed in standby
(CE# deasserted) during an erase operation, the device completes the erase operation before
entering standby.Vpp must be above Vpp| i and the block must be unlocked (see Figure 34, “Block
Erase Flowchart” on page 78).

During a block erase, the Write State Machine (WSM) executes a sequence of internally-timed
events that conditions, erases, and verifies all bits within the block. Erasing the flash memory array
changes “zeros” to “ones.” Memory array bits that are ones can be changed to zeros only by
programming the block (see Section 5.0, “Programming Operations” on page 30).

The Status Register can be examined for block erase progress and errors by reading any address
within the partition that is being erased. The partition remains in the Read Status Register state
until another command is written to that partition. Issuing the Read Status Register command to
another partition address sets that partition to the Read Status Register state, allowing erase
progress to be monitored at that partition’s address. SR[0] indicates whether the addressed partition
or another partition is erasing. The partition’s Status Register bit SR[7] is set upon erase
completion.

Status Register bit SR[7] indicates block erase status while the sequence executes. When the erase
operation has finished, Status Register bit SR[5] indicates an erase failure if set. SR[3] set would
indicate that the WSM could not perform the erase operation because Vpp was outside of its
acceptable limits. SR[1] set indicates that the erase operation attempted to erase a locked block,
causing the operation to abort.

Before issuing a new command, the Status Register contents should be examined and then cleared
using the Clear Status Register 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; the corresponding partition is not affected. A block
erase operation can be suspended to perform a word or buffer program operation, or a read
operation within any block except the block that is erase suspended (see Figure 31, “Program
Suspend/Resume Flowchart” on page 75).
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When a block erase operation is executing, issuing the Erase Suspend command requests the WSM
to suspend the erase algorithm at predetermined points. The partition that is suspended continues to
output Status Register data after the Erase Suspend command is issued. Block erase is suspended
when Status Register bits SR[7,6] are set. Suspend latency is specified in Section 12.3, “Program
and Erase Characteristics” on page 64.

To read data from blocks within the suspended partition (other than an erase-suspended block), the
Read Array command must be issued to that partition first. During Erase Suspend, a Program
command can be issued to any block other than the erase-suspended block. Block erase cannot
resume until program operations initiated during erase suspend complete. Read Array, Read Status
Register, Read Device Identifier, CFl Query, and Erase Resume are valid commands during Erase
Suspend. Additionally, Clear Status Register, Program, Program Suspend, Block Lock, Block
Unlock, and Block Lock-Down are valid commands during Erase Suspend.

To read data from a block in a partition that is not erasing, the erase operation does not need to be
suspended. If the other partition is already in Read Array, Read Device Identifier, or CFI Query,
issuing a valid address returns corresponding data. If the other partition is not in a read state, one of
the read commands must be issued to the partition before data can be read.

During an erase suspend, deasserting CE# places the device in standby, reducing active current.
Vpp must remain at a valid level, and WP# must remain unchanged while in erase suspend. If
RST# is asserted, the device is reset.

Erase[Resume

The Erase Resume command instructs the device to continue erasing, and automatically clears
status register bits SR[7,6]. This command can be written to any partition. When read at the
partition that’s erasing, the device outputs data corresponding to the partition’s last state. If status
register error bits are set, the Status Register should be cleared before issuing the next instruction.
RST# must remain deasserted (see Figure 31, “Program Suspend/Resume Flowchart” on page 75).

Erasel[Protection

When Vpp = V), absolute hardware erase protection is provided for all device blocks. If Vpp is
below Vpp| k, erase operations halt and SR[3] is set indicating a Vpp-level error.
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Security[Modes

The device features security modes used to protect the information stored in the flash memory
array. The following sections describe each security mode in detail.

Blockllocking

Individual instant block locking is used to protect user code and/or data within the flash memory
array. All blocks power up in a locked state to protect array data from being altered during power
transitions. Any block can be locked or unlocked with no latency. Locked blocks cannot be
programmed or erased; they can only be read.

Software-controlled security is implemented using the Block Lock and Block Unlock commands.
Hardware-controlled security can be implemented using the Block Lock-Down command along
with asserting WP#. Also, Vpp data security can be used to inhibit program and erase operations
(see Section 5.6, “Program Protection” on page 35 and Section 6.4, “Erase Protection” on page 37).

LockBlock

To lock a block, issue the Lock Block Setup command. The next command must be the Lock Block
command issued to the desired block’s address (see Section 3.2, “Device Commands” on page 18
and Figure 36, “Block Lock Operations Flowchart” on page 80). If the Set Read Configuration
Register command is issued after the Block Lock Setup command, the device configures the RCR
instead.

Block lock and unlock operations are not affected by the voltage level on Vpp. The block lock bits
may be modified and/or read even if Vpp is below Vpp| k.

Unlock®lock

The Unlock Block command is used to unlock blocks (see Section 3.2, “Device Commands” on
page 18). Unlocked blocks can be read, programmed, and erased. Unlocked blocks return to a
locked state when the device is reset or powered down. If a block is in a lock-down state, WP#
must be deasserted before it can be unlocked (see Figure 8, “Block Locking State Diagram” on
page 39).

Lock-Down[Block

A locked or unlocked block can be locked-down by writing the Lock-Down Block command
sequence (see Section 3.2, “Device Commands” on page 18). Blocks in a lock-down state cannot
be programmed or erased; they can only be read. However, unlike locked blocks, their locked state
cannot be changed by software commands alone. A locked-down block can only be unlocked by
issuing the Unlock Block command with WP# deasserted. To return an unlocked block to locked-
down state, a Lock-Down command must be issued prior to changing WP# to V,, . Locked-down
blocks revert to the locked state upon reset or power up the device (see Figure 8, “Block Locking
State Diagram” on page 39).
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7.1.4 Block@lock[Status

The Read Device Identifier command is used to determine a block’s lock status (see Section 9.2,
“Read Device ldentifier” on page 48). Data bits D[1:0] display the addressed block’s lock status;
DO is the addressed block’s lock bit, while D1 is the addressed block’s lock-down bit.

FigureB.[Blocklocking[StateDiagram

UNLOCKED : LOCKED
60h/01h
Power-Up/Reset
Default
WP#EW“_EID
Locked-down
. 60h/ .
60h/DOh: 01h Locked-down(is(disabled By
[110] N - > WPHEV,,
WP#E son/
WIHD_D' 2Fh 60h/ Power-Up/Reset
2Fh
Default
60h/
01h
60h/DOhEWnlock[Command
60h/01hZMock[Command
60h/2FhZILock-Down[Command

7.15 Blocklocking[DuringBuspend

Block lock and unlock changes can be performed during an erase suspend. To change block
locking during an erase operation, first issue the Erase Suspend command. Monitor the Status
Register until SR[7] and SR[6] are set, indicating the device is suspended and ready to accept
another command.

Next, write the desired lock command sequence to a block, which changes the lock state of that

block. After completing block lock or unlock operations, resume the erase operation using the
Erase Resume command.
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Note:

A Lock Block Setup command followed by any command other than Lock Block, Unlock Block,
or Lock-Down Block produces a command sequence error and set Status Register bits SR[4] and
SR[5]. If a command sequence error occurs during an erase suspend, SR[4] and SR[5] remains set,
even after the erase operation is resumed. Unless the Status Register is cleared using the Clear
Status Register command before resuming the erase operation, possible erase errors may be
masked by the command sequence error.

If a block is locked or locked-down during an erase suspend of the same block, the lock status bits
change immediately. However, the erase operation completes when it is resumed. Block lock
operations cannot occur during a program suspend. See Appendix A, “Write State Machine
(WSM)” on page 67, which shows valid commands during an erase suspend.

Protection[Registers

The device contains 17 Protection Registers (PRs) that can be used to implement system security
measures and/or device identification. Each Protection Register can be individually locked.

The first 128-bit Protection Register is comprised of two 64-bit (8-word) segments. The lower 64-
bit segment is pre-programmed at the factory with a unique 64-bit number. The other 64-bit
segment, as well as the other sixteen 128-bit Protection Registers, are blank. Users can program
these registers as needed. When programmed, users can then lock the Protection Register(s) to
prevent additional bit programming (see Figure 9, “Protection Register Map” on page 41).

The user-programmable Protection Registers contain one-time programmable (OTP) bits; when
programmed, register bits cannot be erased. Each Protection Register can be accessed multiple
times to program individual bits, as long as the register remains unlocked.

Each Protection Register has an associated Lock Register bit. When a Lock Register bit is
programmed, the associated Protection Register can only be read; it can no longer be programmed.
Additionally, because the Lock Register bits themselves are OTP, when programmed, Lock
Register bits cannot be erased. Therefore, when a Protection Register is locked, it cannot be
unlocked
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Figure©.[Protection[RegisterMap

7.2.1

Note:

Datasheet

0x109
128-bitProtectionRegister16 P
(User-Programmable) h
0x102
0x91 2
I, g
128-bit[Protection[Register[1 P
(User-Programmable) h
Ox8A 5
Lock[Registerl l
0x89 [15]14]13]12]1a]wo] o] 8] 76 5[4 3]2]1]0]
0x88
64-bitlSegment P
(User-Programmable) h
0x85 . . .
Ox84 128-Bit[ProtectionRegister0
64-bit(Segment
(Factory-Programmed) 4 3
0x81 g
Lock[Register[0 .
0x80 [15]14]13]12[11]10] o] 8] 7|6 5[4 3] 2] 1 0] |w"l"ﬂ

ReadinglihelProtection[Registers

The Protection Registers can be read from within any partition’s address space. To read the
Protection Register, first issue the Read Device Identifier command at any partitions’ address to
place that partition in the Read Device Identifier state (see Section 3.2, “Device Commands” on
page 18). Next, perform a read operation at that partition’s base address plus the address offset
corresponding to the register to be read. Table 14, “Device Identifier Information” on page 49
shows the address offsets of the Protection Registers and Lock Registers. Register data is read 16
bits at a time.

If a program or erase operation occurs within the device while it is reading a Protection Register,

certain restrictions may apply. See Table 12, “Simultaneous Operation Restrictions” on page 46 for
details.
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Caution:

Programminglihe[Protection[Registers

To program any of the Protection Registers, first issue the Program Protection Register command
at the parameter partition’s base address plus the offset to the desired Protection Register (see
Section 3.2, “Device Commands” on page 18). Next, write the desired Protection Register data to
the same Protection Register address (see Figure 9, “Protection Register Map” on page 41).

The device programs the 64-bit and 128-bit user-programmable Protection Register data 16 bits at
a time (see Figure 37, “Protection Register Programming Flowchart” on page 81). Issuing the
Program Protection Register command outside of the Protection Register’s address space causes a
program error (SR[4] set). Attempting to program a locked Protection Register causes a program
error (SR[4] set) and a lock error (SR[1] set).

If a program or erase operation occurs when programming a Protection Register, certain
restrictions may apply. See Table 12, “Simultaneous Operation Restrictions” on page 46 for details.

Lockingihe[Protection[Registers

Each Protection Register can be locked by programming its respective lock bit in the Lock
Register. To lock a Protection Register, program the corresponding bit in the Lock Register by
issuing the Program Lock Register command, followed by the desired Lock Register data (see
Section 3.2, “Device Commands” on page 18). The physical addresses of the Lock Registers are
0x80 for register 0 and 0x89 for register 1. These addresses are used when programming the lock
registers (see Table 14, “Device Identifier Information” on page 49).

Bit 0 of Lock Register 0 is already programmed at the factory, locking the lower, pre-programmed
64-bit region of the first 128-bit Protection Register containing the unique identification number of
the device. Bit 1 of Lock Register 0 can be programmed by the user to lock the user-programmable,
64-bit region of the first 128-bit Protection Register. The other bits in Lock Register 0 are not used.

Lock Register 1 controls the locking of the upper sixteen 128-bit Protection Registers. Each of the
16 bits of Lock Register 1 correspond to each of the upper sixteen 128-bit Protection Registers.
Programming a bit in Lock Register 1 locks the corresponding 128-bit Protection Register.

After being locked, the Protection Registers cannot be unlocked.
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Dual-Operation[Considerations

The multi-partition architecture of the device allows background programming (or erasing) to
occur in one partition while data reads (or code execution) take place in another partition.

Memory[Partitioning

The L30 flash memory array is divided into multiple 8-Mbit partitions, which allows simultaneous
read-while-write operations. Simultaneous program and erase is not allowed. Only one partition at
a time can be in program or erase mode.

The flash device supports read-while-write operations with bus cycle granularity and not command
granularity. In other words, it is not assumed that both bus cycles of a two cycle command (an erase
command for example) will always occur as back to back bus cycles to the flash device. In
practice, code fetches (reads) may be interspersed between write cycles to the flash device, and
they will likely be directed to a different partition than the one being written. This is especially true
when a processor is executing code from one partition that instructs the processor to program or
erase in another partition.

Read-While-WritelCommand[$equences

When issuing commands to the device, a read operation can occur between 2-cycle Write
command’s (Figure 10, and Figure 11). However, a write operation issued between a 2-cycle
commands write sequence causes a command sequence error. (See Figure 12)

When reading from the same partition after issuing a Setup command, Status Register data is
returned, regardless of the read mode of the partition prior to issuing the Setup command.

Figure10.[OperatingModeiwvith[CorrectilCommandi$equencelExample

Datasheet

AddressTA] pariiond @ Pariion® (N
WE#W] \ / \ / \ /
OE#(G]

Data(JD/Q] 0x20 0xDO OxXFF
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Figurel.[OperatingModewith[CorrectilCommand$equencelExample

AddressTA] K Partition(A ) Partitionm® K Pariiona  NEGTGTGNIGNG
WEHIW]
OE#(G]

Datal[D/Q] 0x20 Valid[Array[Data 0xDO

Figure12.[Operating@ModewithdllegallCommand$equenceExample
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AddressTA] Il Parition@ @ Partition® @ Partitiond M Partiion?d Y IEIG
WE#IW]
OE#(G]

Datal[D/Q] 0x20 OxFF 0xDO0 SR[7:0] |

Simultaneous(OperationDetails

The L30 flash memory device supports simultaneous read from one partition while programming
or erasing in any other partition. Certain features like the Protection Registers and Query data have
special requirements with respect to simultaneous operation capability. These will be detailed in
the following sections.

Synchronous@ndlAsynchronous[Read-While-Write[Characteristics[]
andWaveforms

This section describes the transitions of write operation to asynchronous read, and synchronous
read to write operation.

8.2.2.1 Writeloperationfol@asynchronous(iead[fransition

WI18HHyHay

The AC parameter W18 (tyyna-WE# High to Address Valid) is required when transitioning from a
write cycle (WE# going high) to perform an asynchronous read (only address valid is required).

W19@nd NVZOE[ﬂWHCV@nd [ﬂWHVH
The AC parameters W19 or W20 (tyync~WE# High to Clock Valid, and tyyy - WE# High to
ADV# High) is required when transitioning from a write cycle (WE# going high) to perform a

synchronous burst read. A delay from WE# going high to a valid clock edge or ADV# going high
to latch a new address must be met.
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8.2.2.2 Synchronous(feadflolWriteldperation(ransition

Note:

Datasheet

W21y i
W22 o wi

The AC parameters W21 (ty i - ADV# High to WE# Low) and W22 (tcpw -Clock high to
WEH# low) are required when the device is in a synchronous mode and clock is active. A write bus
cycle consists of two parts:

¢ the host provides an address to the flash device; and

* the host then provides data to the flash device.

The flash device in turn binds the received data with the received address. When operating
synchronously (RCR.15 = 0), the address of a write cycle may be provided to the flash by the first
active clock edge with ADV# low, or rising edge of ADV# as long as the applicable cycle
separation conditions are met between each cycle.

If neither a clock edge nor a rising ADV# edge is used to provide a new address at the beginning of
a write cycle (the clock is stopped and ADV# is low), the address may also be provided to the flash
device by holding the address bus stable for the required amount of time (W5, tawH) before the
rising WE# edge.

Alternatively, the host may choose not to provide an address to the flash device during subsequent
write cycles (if ADV# is high and only CE# or WE# is toggled to separate the prior cycle from the
current write cycle). In this case, the flash device will use the most recently provided address from
the host.

Refer to Figure 22, “Write to Asynchronous Read Timing” on page 62, Figure 23, “Synchronous
Read to Write Timing” on page 62, and Figure 24, “Write to Synchronous Read Timing” on
page 63, for representation of these timings.

Read[OperationDuringBufferedProgrammingFlowchart

The multi-partition architecture of the device allows background programming (or erasing) to
occur in one partition while data reads (or code execution) take place in another partition.

To perform a read while buffered programming operation, first issue a Buffered Program set up
command in a partition. When a read operation occurs in the same partition after issuing a setup
command, Status Register data will be returned, regardless of the read mode of the partition prior to
issuing the setup command.

To read data from a block in other partition and the other partition already in read array mode, a
new block address must be issued. However, if the other partition is not already in read array mode,
issuing a read array command will cause the buffered program operation to abort and a command
sequence error would be posted in the Status Register. See Figure 38, “Read While Buffered
Programming Flowchart” on page 82 for more details.

Simultaneous read-while-Buffered EFP is not supported.
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Simultaneous[Operation[Restrictions

Since the L30 flash memory device supports simultaneous read from one partition while
programming or erasing in another partition, certain features like the Protection Registers and CFI
Query data have special requirements with respect to simultaneous operation capability. (Table 12
provides details on restrictions during simultaneous operations.)

Table12.[Bimultaneous[OperationRestrictions
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Protectionl
Registeror]
CFlldata

Parameter(]
Partition
Array[Data

OtherOd
Partitions

Notes

Read

(SeelMotes)

Write/Erase

Whilel[programming(or[@rasinglih@hainpartition, theProtection
Register@r[CFl[datahayBefeadfrom@nydtheripartition.

Reading(thelparameterpartition@array(datalisnot@allowed(flthe
ProtectionRegisteror[Queryldatalis(beingfeadfrom@ddresses]
withinfthe[parameter(partition.

(SeeDlotes)

Read

Write/Erase

While[programming[@r@érasingihf@ainpartition, fead@perations]
are(@llowed(ihthe[parameter[partition.

Accessing(the[Protection[Registers0r[CFIldatafromparameter]
partition[addresses[ismot@llowedWhenfeading@rraydatafrom(hel]
parameter(partition.

Read

Read

Write/Erase

While[programming[dr(@érasing[ih@ainpartition, fead@perations]
are(@llowed(ihthe[parameter(partition.

AccessingltheProtection[Registers6r[CFl(datalih@lpartitionfhatlis
differentfrom(iheldneeingprogramed/erased, @nd@lsoldifferentd
from(thelparameter(partitionlis[@llowed.

Write

Nol[Access[]
Allowed

Read

While[programmingfhe[ProtectionRegister,[feads(@reonly@llowed
inltheldtherfain[partitions.

Accessliblarrayldatalinlthelparameter(partitionlismot@llowed.(]
Programming6fltheProtectionRegisterldanionlydccurlinthe
parameter[partition, Whichheans(this[partition[(is[ih[Read[Status.

NolAccessl]
Allowed

Write/Erase

Read

While[programming(dr(eérasingfhelparameter(partition, feads6ffhe]
ProtectionRegisters[or[CFI[datalareMot@llowedih@nypartition.

Readslih[partitions(dtherfhaniheain(partitions(@areSupported.C]
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SpeciallRead[S$tates

The following sections describe non-array read states. Non-array reads can be performed in
asynchronous read or synchronous burst mode. A non-array read operation occurs as asynchronous
single-word mode. When non-array reads are performed in asynchronous page mode only the first
data is valid and all subsequent data are undefined. When a non-array read operation occurs as
synchronous burst mode, the same word of data requested will be output on successive clock edges
until the burst length requirements are satisfied.

Each partition can be in one of its read states independent of other partitions’ modes. See Figure
13, “Asynchronous Single-Word Read (ADV# Low)” on page 56, Figure 14, “Asynchronous
Single-Word Read (ADV# Latch)” on page 57, and Figure 16, “Synchronous Single-Word Array or
Non-array Read Timing” on page 58 for details.

Read[Status[Register

The status of any partition is determined by reading the Status Register from the address of that
particular partition. To read the Status Register, issue the Read Status Register command within the
desired partition’s address range. Status Register information is available at the partition address to
which the Read Status Register, Word Program, or Block Erase command was issued. Status
Register data is automatically made available following a Word Program, Block Erase, or Block
Lock command sequence. Reads from a partition after any of these command sequences outputs
that partition’s status until another valid command is written to that partition (e.g. Read Array
command).

The Status Register is read using single asynchronous-mode or synchronous burst mode reads.
Status Register data is output on D[7:0], while 0x00 is output on D[15:8]. In asynchronous mode
the falling edge of OE#, or CE# (whichever occurs first) updates and latches the Status Register
contents. However, reading the Status Register in synchronous burst mode, CE# or ADV# must be
toggled to update status data. The Status Register read operations do not affect the read state of the
other partitions.

The Device Write Status bit (SR[7]) provides overall status of the device. The Partition Status bit
(SR[0]) indicates whether the addressed partition or some other partition is actively programming
or erasing. Status register bits SR[6:1] present status and error information about the program,
erase, suspend, Vpp, and block-locked operations.

Table[13.[Btatus[Registerescription{Sheet[1[0f[2)

Datasheet

Status[Register[(SR) DefaultValueZ[0x80
. Erasel] Program( Block- .
Wi rﬁ:[\gf:tgs Suspend g{:ﬁim Pgt’agt"fsmm Vpp[Status | SuspendO LockedO Pgtglttl:(;nm
Status Status Status
DWS ESS ES PS VPPS PSS BLS PWS
7 6 5 4 3 2 1 0
Bit Name Description
7 Device[Write[Status] OF[Devicelisbusy;programlorléraseldyclelin(progress;SR[0]Malid.
(DWS) 1=Devicelisfeady;SR([6:1]@reMalid.
6 Erase[Buspend$tatus] | OF[EraselSuspendotlinh[éffect.
(ESS) 1Z[EraselSuspendlihleffect.
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Table13.[BtatusRegisterDescription{Sheet2[0f[2)

9.11

9.2

48

Status[Register[(SR) DefaultValueZ0x80
OF[EraselSuccessful.
5 Erase[Status((ES) 1=[Erase(failldrprogram(SequencelérrorWhen(Setwith(SR[4,7].
OFProgram(successful.
4 ProgramiStatus((PS) 1=F[Programfaillor(program(SequencelérroriwhenSetWwith(SR[5,7]
O0EFVPPMWithin[acceptablelimitsduringprogram(orléraseOperation.
3 Vep[Statusi(VPPS) 1E[VPPEIVPPLK duringlprogramidrieraseOperation.
2 Program[Suspend(Status| OF[Program(Suspendotlin(éffect.
(PSS) 1=[Program(Suspendlh(éffect.
1 Block-Locked[Status[ OFBIlocknotllbckedduringprogram(orlérase.
(BLS) 1=Blocklbckedduringprogram(or(@rase;0peration[aborted.
DWSPWS
0 [0 E[Programiorieéraseldperationih[addressedpartition.
0 [ E=[Programiorieéraseldperationlihiotherpartition.
Partition(Write Status] 1 [ EMNolactivelprogramloriéraseldperations.
0 (PWS) 1 O [EReserved.

(Non-bufferedEFP[@peration.[ForBuffered EFPOperation,See
Section(58.3,[Buffered[Enhanced[Factory[Programming”on[]
page 32).

Always clear the Status Register prior to resuming erase operations. Avoids Status Register
ambiguity when issuing commands during Erase Suspend. If a command sequence error occurs
during an erase-suspend state, the Status Register contains 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 contains the previous error status.

Clear[Status[Register

The Clear Status Register command clears the status register, leaving all partition read states
unchanged. It functions independent of Vpp. The Write State Machine (WSM) sets and clears
SR[7,6,2,0], but it sets bits SR[5:3,1] without clearing them. 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 addressed partition to output manufacturer
code, device identifier code, block-lock status, protection register data, or configuration register
data when that partition’s addresses are read (see Section 3.2, “Device Commands” on page 18 for
details on issuing the Read Device Identifier command). Table 14, “Device Identifier Information”
on page 49 and Table 15, “Device ID codes” on page 49 show the address offsets and data values
for this device.

Issuing a Read Device Identifier command to a partition that is programming or erasing places that

partition in the Read Identifier state while the partition continues to program or erase in the
background.
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Item Address*? Data
ManufacturerCode PBAF[0x00 0089h
DeviceID[Code PBAF0x01 ID[{see(Table[15)
Block@lock[Configuration: LockBit:
* BlockIs[Wnlocked DQoEM0b0
* Block(IsMlocked BBAF0x02 DQoEM0b1
* Block(IsMotIlocked-Down DQ;Z[0b0
* Block(IsIlocked-Down DQ,=M0b1
ConfigurationRegister(] PBAF0x05 ConfigurationRegister[Data
[LockRegister0 PBA[#[0x80 PR-LKO

64-bit[Factory-Programmed[Protection[Register

PBA[#[0x81-0x84

Factory[ProtectionRegisterData

64-bitlWser-ProgrammableProtectionRegister

PBA[#[0x85-0x88

User[Protection[RegisterData

[MockRegister

PBA[F[0x89

Protection[RegisterData

128-bitlWser-Programmable[ProtectionRegisters

PBA+[0x8A-0x109

PR-LK1

NOTES:
1. PBAZ[PartitionBaselAddress.
2. BBAEBlockBaselAddress.

Table5.[DevicelDGodes

9.3

Datasheet

Devicelldentifier[Codes
ID[CodeType DevicelDensity[] T B
(Top[Parameter) |(Bottom[Parameter)
64Mbit 8811 8814
DevicelCode 128Mbit 8812 8815
256Mbit 8813 8816
CFI[Query

The CFI Query command instructs the device to output Common Flash Interface (CFI) data when
partition addresses are read. See Section 3.2, “Device Commands” on page 18 for details on

issuing the CFI Query command. Appendix C, “Common Flash Interface” on page 83 shows CFI
information and address offsets within the CFI database.

Issuing the CFI Query command to a partition that is programming or erasing places that partition’s
outputs in the CFI Query state, while the partition continues to program or erase in the background.

The CFI Query command is subject to read restrictions dependent on parameter partition
availability, as described in Table 12, “Simultaneous Operation Restrictions” on page 46.
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10.0

10.1

10.2

10.3

10.4
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Powerl@and[Reset

Power-Up/Down[Characteristics

Power supply sequencing is not required if VCC, VCCQ, and VPP are connected together; If
VCCQ and/or VPP are not connected to the VCC supply, then V¢ should attain Vcpn before
applying Vg and Vpp. Device inputs should not be driven before supply voltage equals Vomn-

Power supply transitions should only occur when RST# is low. This protects the device from
accidental programming or erasure during power transitions.

PowerlSupplyDecoupling

Flash memory devices require careful power supply de-coupling. Three basic power supply current
considerations are: 1) standby current levels; 2) active current levels; and 3) transient peaks
produced when CE# and OE# are asserted and deasserted.

When the device is accessed, many internal conditions change. Circuits within the device enable
charge-pumps, and internal logic states change at high speed. All of these internal activities
produce transient signals. Transient current magnitudes depend on the device outputs’ capacitive
and inductive loading. Two-line control and correct de-coupling capacitor selection suppress
transient voltage peaks.

Because Intel® Multi-Level Cell (MLC) flash memory devices draw their power from VCC, VPP,
and VCCQ, each power connection should have a 0.1 pF ceramic capacitor connected to a
corresponding ground connection (e.g.VCCQ to VSSQ). High-frequency, inherently low-
inductance capacitors should be placed as close as possible to package leads.

Additionally, for every eight devices used in the system, a 4.7 uF electrolytic capacitor should be
placed between power and ground close to the devices. The bulk capacitor is meant to overcome
voltage droop caused by PCB trace inductance.

Automatic[Power[Bavingl(APS)

Automatic Power Saving (APS) provides low power operation during a read’s active state. lccaps
is the average current measured over any 5 ms time interval, 5 us after CE# is deasserted. During
APS, average current is measured over the same time interval 5 ps after the following events
happen: (1) there is no internal read, program or erase operations cease; (2) CE# is asserted; (3) the
address lines are quiescent and at Vggq or Vccq- OE# may also be driven during APS.

Reset[Characteristics

Asserting RST# during a system reset is important with automated program/erase devices because
systems typically expect to read from flash memory when coming out of reset. If a CPU reset
occurs without a flash memory reset, proper CPU initialization may not occur. This is because the
flash memory may be providing status information, instead of array data as expected. Connect
RST# to the same active-low reset signal used for CPU initialization.
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Also, because the device is disabled when RST# is asserted, it ignores its control inputs during
power-up/down. Invalid bus conditions are masked, providing a level of memory protection.

System designers should guard against spurious writes when V- voltages are above V| ko.
Because both WE# and CE# must be asserted for a write operation, deasserting either signal
inhibits writes to the device.

The Command User Interface (CUI) architecture provides additional protection because alteration

of memory contents can only occur after successful completion of a two-step command sequence
(see Section 3.2, “Device Commands” on page 18).
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®
11.0 Thermall@ndDCICharacteristics
11.1 AbsoluteMaximum[Ratings
Warning: Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only.
Parameter Maximum[Rating Notes
Temperaturellnderbias —250C[Hb#+850C
Storagelemperature —-650C[Hb#1250C
Voltagelon(@any(signallexceptVCC,[VPP) -0.5Vib#3.8V 1
VPPQNoltage —0.2VibHF100V 12,3
VCChloltage -0.2VibHF2.5V 1
VCCQoltage —0.2VibHF3.8V 1
OutputiShort[@ircuiti@urrent 100[A 4
NOTES:
1. Voltages[shown(are[SpecifiedWithespectibVgg.MinimumDColtageisF0.5 Vionlihput/outputSignals
and0

-0.2 Vonl¢c, Ve, [@ndVpp Muringransitions, thisevelinayndershootfo=2.0 Viorlperiods#20ms.O
Maximum[DColtageOnV 5V 0.5 V,Which,[duringdransitions,haydvershootfoV 2.0 Viord
periods£200s. MaximumDCNoltagel@nlihput/outputSignals@ndV ccolislVccq0.5 V,vhich, [during D
transitions, hay[dvershootbVco#2.0 Viorlperiodsx20s.

2. Maximum[IZDCIS!oItage@nwppﬁayomvershoottfbﬂ-m.o V(forlperiods[£20(ns.

3. Program/eraselNoltagelisfypically1.7V-2.0V.9.0V[danbeapplied for[B0OMHourshaximumibtal, foEny O
blocksfor1000[dycleshaximum. .0V [program/eraseoltagehayeduceblockldyclingldapability.

4. Output(Shorteddoriboorefhan@nelSecond.Molmorefhan@neButputiShortedatlafime.

11.2 Operating[Conditions

Warning: Operation beyond the “Operating Conditions” is not recommended and extended exposure beyond
the “Operating Conditions” may affect device reliability.

Symbol Parameter Min Max Units Notes
Tec OperatingMemperature -25 +85 °C
Vee | VCCSupplyVoltage 1.7 2.0 1
Veeg | /OBBupplyVoltage 2.2 3.3 Vv
VppL | VppVoltage[Supply{Logicllevel) 0.9 2.0
Vppy |FactorylwordlprogrammingVpp 8.5 9.5
tppy | MaximumVPP[Hours VppEVppy 80 Hours 2
Block | MainandParameterBlocks VppEVcc 100,000
Erase|MainBlocks VppEVppH 1000 | Cycles
Cycles [ParameterBlocks VepEVppy 2500
NOTES:

1. TeFCasedemperature

2. Inliypicall@peration, the[VPPprogramiloltageis WPPL.[WVPPdanbeldonnectediop(8.50V[=9.5Vfor[10000
cycles[onlfhainBlocks,[and2500dycleson[parameterblocks.
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11.3 DCI[Current[Characteristics
‘ Veco | 22vE3.3W
Sym Parameter Unit Test[Conditions Notes
Typ | Max
Vcc|3WCCm/|aX
Iy |Input@oad[Current 2 | YA |VecoBENcoMax
V|NENCCQ@I'|IBND 1
OUtpUtD Vcc@chmﬂaX
ILO LeakageD D[150],NVA|T +10 l.lA VCCQEWCCQDMaX
Current VINEV i lGND
64Mbit | 20 | 35 Ve ENV cMax
128IMbit| 30 | 55 VecqEVecoMaxn
lccs | Vecr$tandby, ua |CEAENce
I PowerDown . RSTHEN ccoiforlics)
CCco 256Mbit | 55 95 RST#EGND (forl-cp)
WP#§W|H 1’2
64Mbit | 20 35 VecEVcMax
128MMbit| 30 | 55 VecqEVecqMax
lccaps |APS pA |CE#E2Vsgq
256MMbit| 55 | 95 RST#ENceqn
Allmqputsmre@tlilailtfbmail[(NCCQ@rN/SSQ).
Asynchronous[$ingle-Word
fZBMHZLITLK) 14 1 16 | mA
Page-Mode[Read
f213MHZI(BICLK) 9 10 | mA |[4-WordRead
16 19 | mA Burstgngtﬂﬂ VBV ccMAX
20 24 | mA |Burstllength=8
Averagel |SynchronousBurstRead u g CE#EV
f=20MH 23 27 | mA |Burstllength=16
ICCR Vcc[Read[ z B e hE0 OE#@WH 1
Current 30 35 | ma |Burstiengt Inputs: [V, @rV,
Continuous puts:tyy @riviy
18 21 | mA |Burstllength=4
SynchronousBurst(Read 24 28 | mA |Burstilength=8
fZBAMHZ 28 33 | mA |Burstllength=16
BurstllengthZF0
30 35 | mA Continuous
36 51 | mA |VppEVpp ,[program/eraselin[progress 13,4,
Icew ol VecProgram Current, PP ppLPIOY 9 7
cow.
cce |VcclEraselCurrent 26 | 33 | MA |VppEVppy,[Brogram/eraselihprogress 1’3;’5’
64Mbit | 20 35
| Vcc[ProgramBuspendCurrent, -
ICCWS' VCC[E g S pd[(I: t 128Mbit| 30 55 HA | CE#ENVccq:Buspendlihiprogress 1,6,3
cces | VecEraseSuspendCurren >E6mibit| 55 95
Ipps, |VppStandbyCurrent,
Ippws, | VppProgramiSuspendCurrent, 0.2 5 MA | VppEVpp,[Buspendlihlprogress 13
Ippes | VpplEraselSuspendCurrent
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Veeg | 2.2VE3B.3V ] o
Sym Parameter Unit Test[Conditions Notes
Typ | Max
IPPR Vpp@ead 2 15 HA VPPEWCC
0.05 | 0.10 VppEFNpp programihprogress
| V rogram[Current mA :
pPw | VppiPTOg Y 8 22 VppEVppy programinhiprogress 1,3
0.05 | 0.10 VppEFVpp graselinlprogress
| VpplEraselCurrent mA :
PPE | YPP 8 22 VppEVppy graseliniprogress
NOTES:
1. Allidurrents(areRMSnlessnoted.Typicalivalues@tiypical Ve, T cFH25°C.
2. lccslisihe@verageldurrentheasuredidveranyBmsiimelihterval Blfis@fter[CE#(is[deasserted.
3. Sampled, not[100%[iested.
4. Vcliead®program@durrentistheSumBflY ¢ fead@ndVcprogram@urrents.
5. VcclieadF [@raseldurrentisihe SumBflV cclead@nd V¢ [éraseldurrents.
6. IcceslibBpecifiedwiththeldeviceldeselected. Ofldevicelisfead Whilelih(éraseSuspend, @urrentis T cespluslicg.
7. lccw. Iecelheasuredoveriypicalloraxfimes(Specifiedinf$ection12.3,[IProgram[andErase[Characteristics"[on]
page 64
11.4 DCIVoltagelCharacteristics
Veecg | 2:2VEE.3V
Sym Parameter Unit| TestCondition Notes
Min Max
V). |InputdlowNoltage 0 0.4 \Y 1
Vy | InputHighVoltage Voo Veeq | v
VecENccMIN
VOL Output[llOWEVOItage 0.1 \% VCCQEWCCQN”N
loL E00[A
_ Veeo VecENccMIN
VOH Output[E-IlghEVOItage \% VCCQEWCCQMIND
—01 lon = =-1000A
VppLk | Vppllock-OutVoltage 0.4 \Y 2
Viko |VccllockVoltage 1.0 \Y
VLKOQ VCCQDlOCkWOItage 0.9 \%
NOTES:

1.V [@anlindershoot{o50.4V([@ndVy@anl@vershootoV cco+0.4Viordurations0f20Ds(drlless.
2. VppE¥Wpp lihhibitséraselandlprogramoperations.Domotlise Vpp [@AndVppydutsideheirvalidanges.
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12.1 AC[Read[$pecifications((VccoFR2.2IVIZ3.3V)
Num | Symbol Parameter [ Speed -85 ~110 Units | Notes
Min | Max Min | Max
Asynchronous[Specifications
R1 tavav Read[dyclefime 85 110 ns
R2 tavay Address[fbButputivalid 85 110 ns 6
R3 teov CE#{lbw(ibloutputvalid 85 110 ns
R4 toLov OE#[Ibw(IoOutputivalid 25 30 ns 1,2
R5 toroy RST#[highfoDutputialid 150 150 ns 1
R6 teLox CE#Ibw(fo@utputihlow-Z 0 0 ns 1,3
R7 toLox OE#[bw(ibButputihlbw-Z 0 0 ns 1,2,3
R8 tenoz CE#ighibOutputlihigh-Z 24 24 ns
R9 toHoz OE#[high(foldutputihhigh-Z 24 24 ns 13
R10 ton cOhu;ﬁgLEHold[trom[ﬂrstmccurrlngﬂddress,[(DE#,mr[(DE#[ 0 0 ns
R11 terEL CE#[pulsewidth(high 20 20 ns 1
R12 teiry CE#IbwTo[WAIT Valid 16 20 ns 1
R13 [ CE#[highfoWAIThighZ 17 20 ns 1,3
R15 torry OE#[IowfbWAITValid 17 20 ns 1
R16 toLTx OE#Ibw{o[WAITihlow-Z 0 0 ns 1,3
R17 toHTz OE#[highfoWAITIhlhigh-Z 20 24 ns 1,3
Latching[$pecifications
R101 tavwn Address(sSetupfo[ADV#high 10 12 ns
R102 teLvm CE#{lbw(fo[ADV#high 10 12 ns
R103 tyLov ADV#{low(oloutputivalid 85 110 ns 1
R104 tyLvh ADV#[pulseWidthbw 10 12 ns
R105 typvL ADV#[pulsewidthlhigh 10 12 ns
R106 tuhAx Address(holdfromADV#[high 9 10 ns 1,4
R108 tapa Pagel@ddressfaccess 25 25 ns 1
R111 tohvh RST#highfoADV#(high 30 30 ns 1
Clock[$pecifications
R200 fork CLKfrequency 52 40 MHz
R201 tek CLKeriod 19.2 25 ns 13
R202 tower | CLKMigh/lowliime 9 9 ns '
R203 | trcikrek | CLKall/riselfime 3 3 ns
Synchronous[$pecifications
R301 tavehL Address(Setup[CLK 9 ns
R302 | tycw |ADV#bwiSetup@olCLK 9 ns 1
R303 | tgcyy | CE#bwSetupEolCLK 9 ns
R304 | teyoyifc qv | CLKIDBUtputivalid 17 20 ns
R305 tohox OutputioldfromCLK 3 3 ns 1,5
R306 teHax Address(holdfromCLK 10 10 ns 1,4,5
R307 tentv CLKFo[WAITalid 20 22 ns 1,5
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R312 | tourx | WAITHOI

Num | Symbol Parameter Speed =85 —110 Units | Notes
Min | Max Min Max
R311| tomy | CLKValdEIoADVASetup 0 0 ns 1
fromICLK 3 3 ns 15

NOTES:

1. SeelFigure26,MACIhput/OutputReferenceWaveform”Bn(page 65fbriiimingeasurementsl@andmaximum(]

allowablelihput(Slew(rate.

2. OE#lhay(BeldelayedBypioliy, oy=i gy after@E# sHallingleédge Withoutimpact i gy

3. Sampled, Mot[100%fested.
4. Address(holdinSynchronousburstihode 5 ax0rE/Hax, Whicheverfiming(Specificationlis[Satisfied(irst.
5. Appliesi@nlybSubsequent8ynchronous(feads.

Figure13.[Asynchronous[Single-WordRead [[ADV#Iow)

p)
=

1—

¢« R4—— >

jﬁ4R8

%RQ»
{

4R17ﬁ

AddressTA] K
ADV#

CE#[[E} N
OE#[[G]

»R15 ﬁ
WAITT]
R7
—R6

Datal[D/Q]
le

R5
RO

<
RST#IP] /

NOTE: WAITShownlde-assertedlduring@synchronous(ieadode(CR[10]=0Wait[@assertedIbw).
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Figure4.[Asynchronous[Single-Word[Read [[ADV#(latch)

Addressi[A]

A[LO][A]

R101
R105 R106
ADV#
R3 RS |«
CE#[[E} \ [

R4 RO—»

OE#(G]

#+R15-» LRﬂﬁ

WAITT] |

—R7T———

= R6——m «R10
Data([DIQ) o

NOTE: WAITShown(de-asserted(duringlasynchronous(feadode[{ICR[10]=0Wait@ssertedlbw).

Figure5.[AsynchronousPage-ModelRead[Timing

l¢ R1 »
FiRZ "
A[Max:2][A]
AlLO] .
R101 ‘
HRIOS j R106
ADV#
ﬁim‘» ﬁRs
CEH#I[E]
\
Fm—» ﬁ %R‘lo
OE#(G] ‘ ‘
Fmsﬂ Fl‘?uﬁ
WAIT([T] ‘
Lmﬂ -R108| R9
DATAIDIQ] & h h -

NOTE: WAITShown(de-assertedlduring@synchronous(feadimode([CR[10]=0Waitlassertedlbw)
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Figure6.[$ynchronous[Single-Word[ArraydrNon-array Read[Timing

: : Latency[Count : : :
| | | | |
| | | | |
! +-R301-»¢——R306——»{ | ! ! !
f / \
CLKIIC) . /3 H 7 ‘
1 R2 ‘ 1
Addressi[A]
\
! Lfmm—»emoe | |
I R105 | | |
! R104—» } » 1
ADV#(V] : : )5 :
! —R303 | |
I «——R102—>» | |
! R3 »R8le ‘
| ' |
CEHE T\ | { /T
| e R7—— e-Ro-» |
oEeIel T\ S / :
| +R15 | +—R307-| —»R312-R17— |
WAITTT] ! \ 1 ! / \ | ——
| | |
| t R4 |
! ! —R304—» «R305 !
DatalD/C] oOETEE—— O
NOTES:

1. WAITs[driven(per[@E#[assertion[duringSynchronous(arrayloron-arrayfead,@and@anbeldonfiguredo]
assertl@ither[during(oroneldataldyclebeforeValid[data.

2. Thisldiagramlllustratesthe(@aseihtwhich[an@-wordBurstlisfihitiated foltheflashihemorylarray@ndl(it(is[]
terminatedDy[CE#[deassertion[afterthefirstivordlintheBurst.

Figure17.[ContinuousBurstRead,Showing@nOutputDelay[Timing

| | | | | | |
| | | | | | |
| | | | | | |
| R301—»| | | | | | |
| | | | | | |
| | | | |

| | | | |

|
l
|
[«R302-» !
| R306 [« R34  [eR304s | R34 fe
cLkel TN/ f\ (D e N A | S A | D A \_
| | |
| R2 » |
! —R1011% ‘ !
adressT) (K ‘ _ I
! »R106« | |
s | T .
ApvaV] |/ \ | ) ! )
1 R303 ) 1 1
| Pmoz | |
¥ i |
CEAEEL| T\ i _
| | |
oE[c) {f _{f
1 » RI5 [« 1 »R307 ¢ ¥ [eR312 |
WAITE[]T]E —\_“g—_/ : {/
: : o » R304 « :
| R sfR305 | R30S fe | o

R RSOSF <—ﬁR3"05
pata(DIQ)| {f - o | ) ) ac
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NOTE: Atlthelend@ffWord(Line;fheldelaylihcurredihenlaBurstlaccesslérosses(all6-wordboundary@ndihel
startingl@addressl(isfot4-wordBoundary@ligned.

Figure8.[3ynchronousBurst-ModeFour-WordRead[Timing

| |
| Latency[Count
| |
|
|

| |
| |
| —R302] | |
| [¢—R301—»e-R306-»| " |
ek [\ i\ \ /[ [ /[
| o : | | |
| f—R101— | | | |
] — _
| r—> R105 jmos | | | |
[ le—R1021 ! ! ! !
ADVHIV] : / }) | | |
: [«R303—»| : : : :
| | | | |
| ‘Q’ | | | *( RS ke
| | | |
CEHE] T\ (f ! ! /T
A T T T
| | | | | jero
OE#([C] | \ “ | | 1/
| ko | | |
: » R15 ﬁ ! [—R307-» 1 1 1 4R17F
WAITT] I (( / | | | R
| | | | |
I R4 le—R304 I I I
! <7R74-( —R304—  » R305 ﬁ ! ! ! R10
| | | |
DataDIQ) {f N T @ T @ T O C e ——

NOTE: WAITIs[drivenper[OE#assertionlduringS8ynchronous(arrayordon-arrayfead. WAIT[@sserted[duringC
initiallatency@nd(deassertedduringValid[data[[CR.10=Z0Waitl@ssertedlbw).

Figure9.MurstBuspendTiming

Datasheet

R304 «R305

ﬁ_LAA

ﬁR9¢

<—-{R312
|

DATAIDIQ] ﬂ‘—l—“—w

*

ﬁ R304

S,

Q1

it

R304

Q2

Q ]

NOTES:

1. CLK[@anbe(Stoppedlih(either(high[@drlbw(State.
2. WAITOsdriven[per[OE#[assertionlduringS8ynchronous(array[drfion-arrayfead.(WAIT[Asserted[duringlihitial (]
latencyl@ndldeasserted(duringValid[data[{{CR.10Z0Wait[assertedlbw).
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12.2 ACWrite[$Specifications
Nbr. | Symbol Parameter(tH2 Min Max | Units | Notes
w1 tew | RST#(Bighbecoveryfo WE#Iow 150 ns 1,2,3
W2 tew. | CE#SetupfoWE#Ibw 0 ns 1,2,3
w3 twwn | WE#MWrite[pulseWidthlow 50 ns 1,24
W4 towwn | DatalSetupdbWE#Bigh 50 ns
W5 tavwnd [Address(SetupfoWE#high 50 ns
W6 twrenD | CE#Holdfrom WE#(high 0 ns 1,2
w7 twrox | DatalBoldfromMWE#high 0 ns
w8 twhax[ | Address(holdfromWE#[high 0 ns
W9 twaw O | WE#pulse Widthhigh 20 ns 1,25
W10 | typwsO|VppBetupdoMVE#high 200 ns 1237
W11 tow | Vppholdfrom(Statusiead 0 ns
W12 tover | WP#oldfrom[Statusfead 0 ns 1237
W13 |ty | WP#SetupEoWE#High 200 ns
W14 |ty 0| WE#Righfo[DE#Ibw 0 ns 1,2,9
W16 | twuoy |WE#MighbFeadialid tavov+35 ns [1,2,3,6,10
Writelfo[Asynchronous[Read[Specifications
wis | tumay |WE#[high[thdedressNalid 0 | | ns | 1,2,3,6
Writelo[Bynchronous[Read[$pecifications
W19 | tynewe |WE#BighblClockvalid 19 ns 123,610
W20 | twaw |WE#ighfoADV#highD 19 ns
SynchronousRead{oWrite[$pecifications
W21 | tyw |ADV#DighfoWE#Ibw 20 ns 12311
W22 | teywe | ClockighfoWE#Iow 20 ns
NOTES:

60

1. Writelfiming[@haracteristics[during@éraselSuspend(@refhelSamelasiwrite-only[0perations.

Allrite[@perationdanBbe ferminatedWith(@ither[CE#[0rWE#.

2.
3. Sampled,not100%[fested.
4.

5.
6
7.
8

9.

Write[pulseWidthTow Tty wh@r Bk gn) Bdefined from[CE#OrAWE#Ibw({(whicheverdccurslast) fo [CE#[0r0
WE#[high[{whichever@ccurs(irst). Mence, By wHEEE enEByv enE T wH-

Write[pulseWidthBigh [ty @ Teqe) 5definedfromCE#OrWE#Tighwhichever@ccurs(first) fo[CE#0r
WE#Ibw((whicheverdccursast). Hence, Bypw Elene EBvnel EHepwy)-

. twrvn @ Evncr dnustBelmetWhenfransitioning from@Mwvrite[@yclefb@SynchronousBurstlfead.
VpplandWP#shouldbe@t@NalidIeveluntillérasedriprogram(Successlisdetermined.

. This[Specificationlis@nly@pplicable When[fransitioningfrom@writedyclefb@an[asynchronous(iead.Seel]
specW19@andW20orSynchronousfead.
Whenldoing[a[Read[Status(dperationfollowing@lprogram(orléraseriteldycle, (W14[520ns.

10.AddA0nslifthelwrite[@perations(fesultsinf@aRCR[orblockIbck(statusi@éhange, fortheSubsequentfead

operation(fb[feflectfhisl@hange.

11. TheselSpecs(@relfequiredionlyiwhenltheldevicelisih[@Synchronousihodel@nddlocklis@ctiveduring

address[3etup[phase.
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Figure20.WriteoWrite[Timing

28F640L30,[28F128L30,28F256L30

%mgkwsﬁiwsgﬂ%wsﬂ
AddressTA] [HIX -
ﬁ W2 le «WGﬁ ﬁ W2 le «WGﬁ
CE#[E}
—W3— e———WI—p¢——W3——>
WE#W]
OE#(G]
F—W4—>+W7ﬁ F—W4—>+W7ﬂ
Datal[D/Q]
FWI»
RST#(P]
Figure21.[AsynchronousRead doWrite[Timing
le R1 »
F7R24-( 'Fiwsgkwsﬂ
AddressTA] (D h
F7R34> FRS»
CE#([E}
fe——R4—», R9 ‘
OE#(G]
LWZHM;»«WSJ
WE#[W] plllan
%RlS—h‘ eRl?—ﬂ
WAITT]
»R7 » W7
—R6 > FRlO HWA—» r
DatallD/Q]
> RS .
RST#(P]
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NOTE: Waitlde-assertedlduringl@asynchronous(feadl@andlduringiwrite. AWAITHigh-Z[duringWrite[per[@E#de-

asserted.
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®
Figure22.Writefo[AsynchronousRead[Timing
e W5 »a w8 R1 »
* T i
Address[A] K ) @
ADV#[V]
fe—w2— [ W6— + [«R10
CEHIE}
w3 w18
WEHTW]
Wl
OE#[[G]
[e—R15—sf [R17-»
WAIT(T] -
R2 _ »R8|
W7 R3 %Rg—hr
Data[D/Q] D Q -
f—Wi—n
RSTHP]
Figure23.[3ynchronousRead{oWrite[Timing
: : Latency[Count : :
| le—R302—] | | |
| [—R301—»«-R306-» . | |
CLKIIC] ( \ t) \ / \ / \ / \ / \ \ /
I R2- » riws
! l—R101 ! w18
addressia] (K = ; |
: R105 R106 :
| r_’ k—R1024 | [-R104-» 20—
ADVHI] / fS \___ / —f
| R303-»] | ‘
| | R11
| R3 J$R13 j > W6
CEATE] \ ff M\ /
! ! le R4 ‘
| | B
| )] » R8¢
OE# (6] )S_\ ‘
: : f—W19—»
W8 WIS
| ) ‘%wz—*—ws;:—wg—ﬂ
WE# | 5)
| 0
I | RG> R307 @« e—{R312
WAITIT] | Sg \ \
: J [—R7—»{»| R304 (¢ »R305f¢ HW7je
DataD/iQ] ! (¢ & o a (v —(C 1 Ham

NOTE: WAITShownlde-asserted@ndHigh-Z[perE#[de-assertionduringlwriteldperation[(CR[10]=0Wait[]
assertedlbw).[Clock(is(ignored(duringwrite(0peration.
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Figure24.Writeo[SynchronousRead[Timing

: | : LatencyCount : :
! »R302 |« ! ! !
! HR301}« | | |
| ] R2 ] |
CLK » ¥ 3 S ¥
I w5 He—ws «——R306 I
Addressi[A] -<
| ‘ R106 |
‘ > |R104 ‘ »
ADV# | ! )
| |
| le—W6 R303 ¢ |
| fe-w2 R11 I
| | |
CE#IE} | | Sg
| <7W34><—W18—|-‘ | | »
WE#IW] 1/ ! ! )
| | |
I | et R4
OE#1G] | | f§
: : 4 R15 [« +R307+]
WAITOT] : : SS
: > W7 : : + R304 [« [ R305
[ fe—W4—s : R3 ‘ » R304 |¢
Data([D/Q] :7 D : : SS : [°) ‘ @ o
| | | | |
i ‘ ‘ ‘e ‘ ‘
RST#EDP] | | | ‘\ | |

NOTE: WAITShown[de-asserted@ndHMigh-Zper@E#[de-assertion[duringWrite[@peration[((CR[10]=0Wait[]
assertedbw).
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12.3 Programl@nd(EraselCharacteristics
V V
Nbr. | Symbol Parameter PPL PPH Units |Notes
Min ‘ Typ ‘ Max | Min ‘ Typ ‘ Max
ConventionalWord[Programming
Program |Singleiword 150 | TBD 150 | TBD
W200 [teroow  (Time Singlegell 30 | 78D 30 [0 'S | !
Buffered[Programming
W200 |tprogw |Program [Singleiword 150 | TBD 150 | TBD s 1
W21 [tgurr |TiMe OneBuffer(32words) 640 | TBD 288 [ 864 | M
Buffered[EnhancedFactory[Programming
W451 [taerpw Singleword NA|NA[NA[NA| 7 | 21 12
wasp [Berer (PTOOTAM o e edEFPSetup | NIA | A | NA | 5 | A [N | S ]
Setup
Erasing@ndZuspending
W500 (ters/pB . |16-KWordParameter 04 | 25 04 | 25
W50T Jtenans |- o0 M [6a-KWordivamn 08 | 4 07| 4 | ° )
W600 [tsysp/p Suspend[ Program(Suspend 20 25 20 25 s
W601 [tgyspe  |Latency  |EraselSuspend 20 | 25 20 |25 | *
NOTES:

1. TypicallValuesiheasured @t ¢ F=250C[@AndMominaloltages.Performance@umbers(areMalidforallSpeed
versions.[Excludes[System(dverhead.[Sampled,butfiot100%fested.
2. Averaged[dver(éntireldevice.

12.4 Reset[$pecifications
Nbr. | Symbol Parameter Min Max Unit Notes
Pl [tpipy  |RST#pulseiwidthlowl 100 ns 12,34
P2 |toru RST#(lbw(ibldevicefesetlduring@rase 25 1,3,4,7
RST#(lbw(ibldevicefesetduringprogram 25 us 1,3,4,7
P3 |tyccpn [Vcc[PowervalidifoRST#de-assertionl(high) 60 1,456
NOTES

1. TheselSpecifications@revalidfor(all[deviceNersions[(packagesland(Speeds).

2. TheldevicelhayTesetliflih| pyi5Etp pyMIN,butfhisishotguaranteed.

3. Not@pplicableiflRST#ls{edfoVcc.

4. Sampled,Butfot100%(fested.

5. IfIRST#5HedibfheVc[Supply, [deviceWillotbe Feadyntill,ccpy@fter Ve c B=Vcin.O

6. IfRST#[sMedIblanySupply/signalwithlVccqyoltagellevels, the[RST#hputNoltage hustmot@xceed VD
Untilwc(:@:m/c:c(min).

7. Resetl@ompleteswithinlip pyOfIRST#5[Asserted While[foléraseldrprogram(dperationlis[@xecuting.
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Figurel25.[ResetOperationWaveforms

(o)
) ) ()
(A) Resetlduring Vg ——\ _
readode RSTH(P] .
» @ Abort e @’l
(B) ResetMduring v \_/  Complete |
program@rDlock@rase RST#IP] \
P1<P2 Vi
Abort
(C) Resetduring v, . Complete ‘ .
program(@rBlock@rase RSTH[P] \
P12 P2 Vi
< @ >
(D) VCCPower-uplio v Vee
RST#high e o/

12.5 AC[Test[Conditions

Figure26.[ACIhput/OutputReferenceWaveform

VCCQ ; ;
Inputm/CCQIZ X<7Test[EPoint54> VCCQIZIZ(Dutput
oV 5 4

NOTE: AClestlihputsi@reldriven@atlVecgforllogic(1"@nd0.0 ViorlogicM0."Ihput/outputimingBegins/endsC
atlVecg/2.Mhputbiselandfallfimes(10%b[PB0%) X BMs. WorstdaseSpeeddccurs @tV cc EV ccMin.

Figure27.OransientEquivalentTestingdload[CTircuit

Device

Under(Test _T_ OOut
1

NOTES:

1. Seelthelfollowingfableforl@omponentalues.

2. Testl@onfiguration[@omponentitalueforWorstldaselSpeed(donditions.
3. C_lihcludesljigldapacitance

Table16.[MestldonfigurationldomponentialueforiworstidaselSpeed@onditions

Test[Configuration C_[pF)0 R,[(Q) R,Q)
2.0lV[$tandard(Test 30 22K 22K
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Figure[28.[ClockIhputlACWaveform

12.6

Capacitance

Tablel7.XCapacitance

66

Symbol Parameter?! Typ Max Unit Condition Note
CiNn Input[Capacitance 6 8 pF ViNED.0V 12,3
Cout Output[Capacitance 8 12 pF VoutEF0.0V 12
Cces CE#{Ihput[Capacitance 10 12 pF ViNED.0V '
NOTES:

1. TcEEF25°C, A=A MHz.
2. Sampled,mot100%{ested.
3. Cin[(Max)ZA0pFibr256MbitDensity
Datasheet
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Appendix[AIWritelStateMachinel(WSM)

Figure 29 shows the command state transitions (Next State Table) based on incoming commands. Only one
partition can be actively programming or erasing at a time. Each partition stays in its last read state (Read
Array, Read Device ID, CFI Query or Read Status Register) until a new command changes it. The next WSM
state does not depend on the partition’s output state.

Figurel29.Write[StateMachine3—MNext[State[Tablel(Sheet[1[0f[6)

CommandlhputfbThip@ndresulting[Chip Blext[State
Buffered]| BEIConfirm,
Write[fod Lock,0
WordO Enh: d(] PED BPUBrglT] ClearD .
. ReadO Pr or O Bufferedd)| Erasel] F atnceD Re - gD Read Ste;ar 0 Read Unlock,0
Curfent[@hlp[ Array [T ogram Program(]| Setup(®% actory Sume, ase Status _a us ID/Query |Lock-down
) @5) &P PgmSetupl]]  ULB, Suspend Register[® CRSet @'
Statel? @ Confirm®1] up
(FFH) | (10H40H) (B8H) (20H) (80H) (DOH) (BOH) (70H) (50H) (90H,[98H) (60H)
Program] Erasel Lock/CRO
Read! Read BPSet BEFPSeti Read
Y Y Setup up Setup up v Setup
Ready (]
Lock/CRSetup Ready[(LockEror([Botch]) (UnlockO Ready((Lock(Eror([Botch])
Block)
Setup
OoTP OTPBusy
Busy
Setup Word[ProgramBusy
WordO
WordD Busy ProgramBusy Program_] WordProgramBusy
Program Suspend
WordO
Suspend Word[ProgramSuspend Program(] WordProgramSuspend
Busy
Setup BPToad1{GiveWw ord¢ountlibad[N-1]}; [ M=0{w ordGountZ1) [gofbBPConfirm;Hse[(NTotZ0) [JofoBPIoad2
BPIoad, BPLoad2[{Giveldatallbad)
BPLoad(2| BPIConfirmW henl@ount=0, . SEBPIbad2[(note: BPW ill(BotchBtthis (point(i [Any Block@ddressis [differentfromihelfirstiaddress)
BPO N
h Bl Er h
Confirm Ready[([Eror([Botch]) PBusy Ready[(Eror([Botch])
BPO
Bl Bl B
PBusy PIBusy SuspendC] PBusy
EA0 BPSuspend BPBI BPSuspend
Suspend s usy P
Setup Ready[([Eror([Botch]) EraseBusy Ready((Error([Botch])
Erasel]
B Erase(B: Erase(B:
usy aseBusy Suspend aseBusy
Er
e Prvc\)/;rr:riu BPSetuplih(]] LockiCRI]
Erasel Setuplih(l
Suspend ase SetuplinC|  Erasel] Erase[Suspend EraseBusy EraselSuspend etup
Suspend Erasel]
Erasell | Suspend] Suspend
Suspend( P
Setup Word[ProgramBusy ih[Erase[Suspend]
WordO
Program]
WordD Busy Word[ProgramBusy [ih[Erase[Suspend Suspend] Word[ProgramBusy ih[EraselSuspendBusy
ProgramiinC] |n[Eras12D
Erasel] Suspend]
Suspend WordCl
Program’]
Suspend Word[ProgramSuspend(ih[Erase[Suspend Busy(ih[J WordProgramSuspendlihErase[Suspend
Erasel
Suspend
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Figure29.Write[StateMachine3—MNext[StateTable(([Sheet2[6f[6)

Setup BPLoad1ihEraselSuspend{iGivew ordidountlibad[N-1]}; [ IN=0[(w ord@ountZ1) [gofoBPTonfirm; Hse[((Nfiot D) [dofbBPLoad2
BPIload1) BPILoad2lihHraseSuspendGiveldatallbad)
BPTloadD2 BPConfirmihEraselSuspendi henldount=0, H SEBPIbad2((hote: P illBotchAtfhis [point i [@ny BlockBAddress i$ [dif ferentfromihelfirst|
o address)
BPihHEasel] BpO BPBusyin{j!
Suspend | Gonfirm EraselSuspend((Eror[BotchBF) Erasel] Ready[(Error[Botch(BH|ihHrase[Suspend)
Suspend
BP
BPBUSY BPBusy(ih(EraselSuspend S”SErpaes”:Dmh ¥ BPBusylih(Erase[Suspend
Suspend
BP0 BPBusyih]
BPSuspendlihBrase[Suspend Erasel BPSuspendlihEaselSuspend
Suspend
Suspend
Easel
Lock/CRSetuplin(H
o Suspiz d ase EraselSuspend((LockEror([Botch]) S(LET::I?DD EraselSuspend{(LockEror[Botch])
Block)
BEPO
Loadingd
Bufferedd| Setup Ready [(Error([Botch]) e~ Ready((Error([Botch])
EnhancedO a
Factory[] (x=32)
Program] BEFPO]
Mode Busy BEFPProgramiandVerifyBusy (if Block/Address(givenratches[address [GivendnBEPSetupldommand) . [Commands freated@s [data. [[77)
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Figure29.Write[StateMachineZ—Mext[State[Tablel(Sheet[3[0f[6)

Commandhputib[Chipl@andesulting@utput MuxDlext[State

Buffered| BEConfirm,

Lock,0
WordO Enh: dC] PE] Program/ Cleard !
Read] ' EraseD | e our Read ear ReadT] Unlock O
Arraym ] Programi]| BPSetup Setupl9) Factoryd| Resune,]] BEasell Status Statusd DQuery |Lock-down
Current[¢hip[state Setupl(4,5) PgmSetupl]] ULBO | Suspend Register([® X
@ Confirm®-] CRBetup®

(FRH) [ (10H40H) | (BBH) (20H) (30H) (DoH) (BOH (70H) (50H) | (90H[D8H) | (60H)

BEFP[Setup, [T
BEFPPgM&
VerifyBusy, [T
Erasel[$etup,[]
OTP[Setup, [
BP:[$etup, Tload, [}
Load(2, [Confirm, Status(Read
WordPgm[Setup, [
WordPgm(S$etuplih
EraselSusp,
BP[Setup, Mloadl,]
Load2, [Confirmlih(]
Erasel[$uspend I}

Lock/CRSetup,
Lock/CRISetuplih(] Status[Read
Erase[$usp

StatusT]

OTPBusy Read
Ready, [
EraselSuspend,

BP [Buspend T}

BP[Busy,
WordProgram{J
Busy,
EraseBusy, Readd Output(fuxdoes(fiot[]
BPBusy Y Array (I Status Read i change.
BPBusylihErasel
Suspend
WordPgm(
Suspend,
WordPgmBusylihll
EraselSuspend,
Pgm(SuspendIh]
Erasel[$uspend

QOutputfrux|
StatusRead | doesrot[] StatusRead
change. IDRead
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Figure29.Write[StateMachine3—MNext[State[Table((Sheet4[6f[6)

CommandhputfloChip@nd@esulting[Chip MNextState
Lock Lock-Dow nC} ) Blockl | llegallCmdsC}
OTP[(getupE Block BlockIConfirm Cvglr::‘ti?f[;)m Address[] orBEFPDatall wsmMOd
Confirm[®® ©) (WAO) I} @ OperationO
Completes
(all@therd
(COH) (01H) (2FH) (03H) (XXXXH) codes)
OTP3etup Ready
Ready[ Ready I Ready (I} Ready [ ReadyII{LockErrorO N/A
(LockError(] (LockBlock) (LockDow nC} (SetTR) [Botch])
[Botch]) BIK)
OTPBusy
Ready
Word[ProgramBusy N/A
Word[ProgramBusy Ready
Word[ProgramZuspend
BPIoad{Givelv ord@ountdoadN-1]};0f IN=0[(w ord[dount=1)[go{oBPLonfirm;]
Else[{NMotZ0)[dofoMBPIoad2
BPMoad20Givedatalbad) Exit NIA
BP[Confirmw henl@dount=0,ELSEMBPIbad2{note:MBPLV illBotchathis [pointif @ny [
block@ddresslsdifferentfromihedirstladdress)
Ready [(Error[[Botch])
BPBusyY Ready
BPISuspend
N/A
Ready [{(Error[[Botch])
EraseBusy Ready
EraselBuspend
N/A
Word[ProgramBusyih[Erase[Buspendd
Erasel
WordProgramBusy [ih[EraseSuspendBusy
Suspend
Word[ProgramSuspendlhErase$uspend N/A
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Figure29.Write[StateMachine3—MNext[State[Table[([Sheet Bof(B)

28F640L30,[28F128L30,28F256L30

BPIloadlih(Erase[Suspend{Givew ord[dountlbadN-1]}; 1 N=0{w ord[dount=1) [}
gofbBPConfirm;[HseM?0[gofbBPIload2

Commands [freated(@s[data.[7)

BPLoad2lih[EraselSuspendMGiveldatallbad) Exit
BPIConfirmiih[Erase[$uspendiiv henl¢ount=0,El SEBPlbad2{note: MBPW ilBotch(] N/A
atlthis [point(if @Any blocklAddressis[differentfromthefirstlAddress)
Ready[{Error([Botch[BP]lih[(Erase[Suspend)
Erasel]
BPBusyih[Erasel$ d
usy asel[Suspen Suspend
BPSuspendlihErase[Suspend
Erasell Erasel]
Erasell Erasel]
SuspendO Suspendd Erase[Suspend{LockO
SuspendU Suspend((Set(]]
(LockError[i (LockDow n[] Error({[Botch]) N/A
(LockBlock) CR)
[Botch]) Block)
Ready[(Error([Botch])
BEFPProgram@ndV erify Busy [{if Block[Address[given(]
matches@ddress[given@nBEFPSetupldommand). Ready [BEFP[Busy| Ready

Datasheet
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Figure29.Write[StateMachine3—MNext[State[Table(([SheetB[6f[6)

CommandlhputfoChip@nddesulting@utput MuxMextlState
Lock Lock-Dow n(] ) Block | Nlegallmds(]
OTPE?;etupE Block Block[Confirm C\;Vr::‘tl‘rerfﬁl??l)] Address(] or[BEFPDatall] ~WSMO
Confirm®r ©) (WA0) I} @ Operation[]
Completes
(allidthert
(COH) (01H) (2FH) (03H) (FFFFH) codes)
StatusRead
StatusRead Array (T Status [MRead [T
Read
Outputhux{]
doesmot
change.
Outputux
ArrayQ
StatusRead Outputux[doesmotiéhange. Read doesmot
ea change.

NOTES:

1. TheOPartitionDataWhenRead"{field[ShowsWhatheWserwillfeadfromiheflashdhip@fterlissuingthe
appropriate[@ommand(givenfhePartition[Addresslismot@hangedfromihel@ddress(givenlduringthe
command.Read-while-write"fLinctionality(divesfore(flexibilityih[dataButputfrom{iheldevice.Theldatalead
from(theléhipldepends@nihePartition(Address@ppliedibfheldevice;Eachpartitionlisplaced(ihtodnedf30]
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28F640L30,[28F128L30,28F256L30

possibledutput(States[duringl@ommands:[Read[Array,[Read[$tatus[or[ReadID/CFIl,[depending@nfhe
command(givenolthelchip;This[partition's[dutput(StatelisfetainedWntillabewommand(isgiveniotheldhip(
atlthat[Partition(Address;[Forléxample, this[allowstheiserbSetpartition#1's[0utputState fo[ReadArray,[]
and(partition#4's[dutput(Statefb[ReadlStatus;EveryfimethePartition@ddresslis[éhangedbpartition#40]
(withoutlissuinglamew@ommand),fhe[StatusWillbe [fead fromtheldhip.

. "lllegalldommands"lihcludeldommandsdutsidedfthel@lloweddommand(Set(allowedldommands:[40H[bgm],0

20H([erase],[étc.)

. IfldReadArray"(is@ttemptedfrom@busyPartition, The fesultiwillBe "garbage"[data.TheKeypointlisthatfhe

outputhux{orfhat(partitionwillBe [pointing{ofheMarray", butldarbage [datalwil (be[dutput. Whenfheser[
returns(ibfhis(partitionfaddressiSomelimelihthefuture, theOutputihuxWillbelihthe"ReadArray"StatefromO
itsllastvisit. "ReadID"[@ndRead[Query"[dommands(dofheléxactSamelthinglihfheldevice.TheID@nd[
Queryldataf@rellbcatedlatdifferentllocationslihlthe@ddressithap.

. 1stl@and2nd(dyclesOf"2[dyclesivritel@ommands”[thustBeldivenfofhelSamelpartition@ddress, Briunexpected]

resultsiwillloccur.

. The2nd[@ycle6fthefbllowing2[dycle@ommandsiwillbeignoredByfheiserlinterface: Program$etup, [Erase]

Setup,[OTPSZetup@ndlock/Unlock/Lock-down/CRISetupwhenlissuedlih@nlillegal¢ondition".legal ]
conditions(areSuch@sMpgmiSetupiwhileBusy", CeraseSetupwhileBusy",etc.(]

. ThelClear(Status[@ommanddnlydlearsthelérrorBitslihfhelStatusliegister(ifithedevicelisotlihfhefollowing

modes:[(WSMIfunning[(PgmBusy, Erase Busy,[PgmBusy(h[Erase[Suspend,[OTPBusy,[BEFPhodes).

. BEFPIwrites[areldnly@llowedWhenlthe(Statusfegisterbit#O =0, 0r(elsefheldatalislignored.
. The[current(State"[is[fhat(ofthechip"@ndnotdffheMpartition”; [Eachpartitionremembers"whichButput(]

(Array,[ID/CFIl0r(Status)(itivaslastipointedibldnlthe lastlihstructionfoihechip", ButfhehextState Ofthelchip(
does[notldependloniwherethepartition's[@utputhuxlispresently(pointing o.

Confirml@ommands[{LockBlock, WnlockBlock, IL.ock-DownBlock, Configuration[Register)performihel]
operation(andfhenimovelibfhe[Ready(State.

10.Alifvoldycle[@ommandsiwilllbe¢onsidered@s(aldontiguousivholelduring[device[Suspend(states. Thdividual ]

commandsWillnotBelparsedSeparately. ThusfbrléxampletheSeconddycledfanérase[@ommandlissued(ih]
program(SuspendWillINOTFesumefhelprogram@peration.
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AppendixBIFlowcharts

Figure30.Word[Program[Flowchart

Write[0x40,

WordAddress (Getup)
Write[Data, [(Confim)
Word[Address

v

Read[Status |,

WORDIPROGRAMIPROCEDURE

Program

Register

FullStatus
Check
(if[desired)

Program
Complete

Read[Status
Register

Program
Successful

Suspend
Loop

A

Bus
Operation Command Comments
Write Program [DataZ 0x40
Setup |AddrZ Locationlfblprogram
. DataZ Dataliblprogram
Write Data | AddrZ Locationfolprogram
Read None [Status(fiegister(data
Check[3R[7]
Idle None [1EF WSMMReady
0EF WSMBusy

Repeat(for[SubsequentWordProgram [@perations.

Full(Status[Register [@heckdanbeldonelafter [@achlprogram,or
after@Sequenceldfprogram [Operations.

Write[OxFF [&fter fhellast@perationibSetfoiheReadArray
state.

FULL [STATUSICHECKPROCEDURE

Bus

. |Command Comments
Operation

Check3R[3]:

Idle None 12 v, Error
Check[3R[4]:

\dle None 1= DataProgram(Error
Check3R[1]:

Idle None 1= Block(lbcked;@peration@borted

SR[3]MUST beldlearedbeforeltheWrite[StateMW achinelwill
allowfurther[program [@ttempts.

If@anlerror(is[detected, Glear thelStatus[Register [Before
continuing@perations[H0nly thelClear [Staus[Register
command@learsithelStatusRegister@rror Dits.
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Figure31.[ProgramBuspend/ResumeFlowchart

Datasheet

28F640L30,[28F128L30,28F256L30

[ProgranyiSuspend
Write[BOh
Any[Address

DRead*]IﬂStatus

Write[70h
Same[Partition

v

Read[Status

Register

Write[FFh
Susp[Partition

ReadArray

Data

PROGRAMISUSPENDUIRESUMEIPROCEDURE

Program
Completed

Bus
Operation Command Comments
Write Program |DataZ BOh
Suspend |AddrZ BlockfbSuspend(BA)
; Read Data® 70h
Write Status |Addr@ Samelpartition
Read Status(fegister data
e AddrZ SuspendedBlock[BA)
Check[3R.7
Standby 1E WSM deady
0E WSMDBusy
Check(3R.2
Standby 1Z Program(Suspended
0= Program[@ompleted
Read Data® FFh
Write Arra AddrZ AnyladdressWwithinthe
Y suspended(partition
Read Read@rray(datalfrom BlockGther Than
& theDBneDeingProgrammed
Write Program |DataZ DOh
Resume [AddrZ SuspendedBlock(BA)

IfthelSuspended(part

tionWwas[placedih[Read[Arrayhode:

Read Return(partitionib[Statushode: |
I Write Stat DataZ 70h
Read WilAmay auS ) addrz Samelpartition |
Write[DOh Write[EFh | - = S —
Any[Address Pgm'dPartition
ReadArray
Data
ReadyStatus,
Write[70h
| Same(Partition | PGM_SUS.WMF
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Figurel32.BufferedProgram[Flowchart

Device
Supports Buffer
Writes?

UselSingle(Word
Programming

Set[Timeoutlor
Loop[Counter

v

GetNext
Target[Address

IssueBufferProg.[Cmd|
OxES8,
Block[Address

v

Read[StatusRegister
atBlock[Address

Timeout
or[Count
Expired?

Buffer

Write(Word[Count,
Block[Address
Buffer(ProgramData,
Start[Address XEXGO
WriteBufferData,
XED Block[Address

Abort[Buffer
Program?

Writeolanother

Yes

rammin

BUS. Command Comments
Operation
Writ Buffer(Prog. | Datal#[0xE8
rte Setup AddrZBlock[Address
SR[7]FValid
Read None Addr=Block[Address
CheckBR[7]:
Idle None 1EWriteBuffer(available
O=FINoWrite[Buffer(available
Write DataZIN-1EWord[Count
(NotesTL,2) None NEEDCorresponds(fol¢ount F1
’ AddrZBlock[Address
Write None DatalZWrite[BufferData
(Notes(3,(4) Addr=Start[Address
Write N DatalZWrite[BufferData
(Notes5,6) one AddrZBlock[Address
Write Buffer(Prog. | DataZ0xD0
(Notes(5,(8) Conf. Addr=Block[Address
Status(iegisterData
Read None | A drzBlock Address
Check[BR[7]:
Standby None 1FWSM[Ready
OFWSMBusy
1.Word¢ountWaluedn[D[7: Qs Moadedintofhelvord¢ount
register. [Count(fanges[forthis[devicelareN F0x00o0x 1F.
2.[TheldeviceloutputsBhelStatus[Registeriwhenlfead.
3.WriteBuffer(@ontentsWillbe(programmedatheldevicelsta
address(or[destinationflashladdress.
4.[AlignEhelstart[addressonaWriteBufferboundary for
maximum [programmingperformancel({i.e.,[A[4:@ffhelStart
address[F[0x00).
5.[TheldevicelabortsheBufferfProgram [Gommand(ifthe
currentfaddresslis outsidefheloriginalblock [address.
6.[ThelStatus[Registerlindicates@anlimproperl¢command
sequencel(iffheBuffer(Program@ommandLis [aborted; Wiselthe
Clear[StatusRegisterl@ommandoltlearerrorbits.
Fullstatus[¢heck[¢an(beldonelafter(alllérase@andrite
sequencescomplete.(Write[0xFF[afterfhelastdperation(fo
placelfhelpartitionlin(the[Read[Array[State.

FullStatus
ChecklifDesired

Program[Complete

Block[Address
Write[Confirm[@xDO0
andBlock[Address v
Buffer(Program[Aborted IssuefRead
Status[Register|
L Command
‘ !
Read[StatusRegister [ Suspend
Program

Loop
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Figure33.Buffered[EFPHFlowchart
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BUFFEREDIENHANCEDFACTORY[PR

RAMMING [(Buff

red-EFP)[PR

EDURE

Setup[Phase

Vppl@pplied,
Blockmminlocked

Write[0x80[@
1STWord[Address

Write[OxDO[@
1STWord[Address

BEFPSetupldela;

Read[StatusReg.

BEFPSetips, Y eSISRI71=0)

Nol(SR[7]=1)

ChecklV pp, Lock
Enors[(SR[3,1])

No[SR[0]=1)

Program[& Verify[Phase

Read(StatusReg.

DatalStream
Ready?

Yes(SR[0]=0)

ize[Count:
XED
Write Datal@ ST
Word[Address
Increment[Count:
XEX+1

Y
Read[Status[Reg.

No[(SR[0]=1)
Program
Done?

Yes[(SR[0]=0)

Exit(Phase I

Read[StatusReg.
No[(SR[7]=0) BEFP
Exited?
Full[StatusiCheck
Procedure
Program
Complete

Write[OxFFFF,
Address[NotWithi
Current(Block
BEFP[Setup BEFP[Program(&Verify BEFPEXit
BUS | operati c t BusState| Operati c t BUS operati c !
State |OPeration omments us[State| Operation omments State |OPeration omments
Unlock " Status Data=[StatusiRegisterData Status | DataZFStatuslReg.Data
Wite Block | VeeH@ppliedVPP Read Register | AddressZ0STWordAddr. Read Register | Address=[1STWordAddr
Write BEFP DataZ[0x80 @ Word CheckSR[0]: | CheckiSR[7]:
(Note(1)| Setup | Address Standby PataiStrean OZReadyforData Standby CheckiExit OZExitMotTompleted
Ready? Status :
BEFP [DatalZ0x80 (@ Word 1=MNot[ReadyforiData 1E=EXtCompleted
Write X
Confirm | Address Standby Initialize e RepeatforSubsequentblocks;
Read Status Data@@tatgimeg. Data Count AfterBEFP[exit,[afull [StatusiRegisterldheckidan
Register | Address=015TWordZddr Wite Load Data(=[Data(to[Program determineliffanylprogram(émoriccurred;
ST
BEFP | CheckSR[7]: {Note(2) Buffer Address=1°TWord (Addr. Seelfull(StatusRegisterheckprocedurelinthe
Standby( Setup | OEZBEFPReady Increment Word[Program(flowchart.
Standby XEFX+1
Done? | 1EZBEFPMNotRead .
Y Count Wiite DXFFo@nterReadArmaystate.
Enor | IffSR[7](isSet, Gheck: Buffer | X327
Standby| Condition| SR[3]SetZNE ror Standby | ", | YesEReadSR(0]
Check | SR[1]SetZLockedBlock No[ZlloadNextDataWord
Read Status DataZ[$tatusiReg.[data
Register | AddressEF1STWord[Addr.
Chedk[SR[0]:
Standby P[;ogra;n O=[Program[Done
one: 1=Z[Programin[Progress
Last NoZ[Fillbufferfagain
Standby Data? YesEExt
Write ExitlProg&| DataZ0xFFFF@[addressnotin
VerifylPhasd currentblock
NOTES:

1.[First-word[@ddress(foBe [programmed Withinfhefargetbloakustbe [@ligned @n@aMrite-bufferboundary.
2.Write-bufferGontentsi@re ProgrammedSequential lyfothe Ml ash@rraystarting @t Ehefirstord ddre¥¥SMintemallylincrementsaddressing.
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Figure[34.BlockEraseFlowchart

BLOCKIERASEPROCEDURE.
Bus
Operation Command Comments
4 Block |5 atam 0x20
- Write Erase
Write[0x20, [BlockErase) Setu AddrZ Block@Delerased(BA)
Block[Address P
Writ Erase [DataZ 0xDO
. € | confirm |Addr2 Blockbbel@rased(BA)
Writel@xDO, - Confi
Block[Address (Erase(Confim)

v

Read[Status |
Register

Suspend
Erase

Loop

FullErase

Status[Check
(if[desired)

FULLERASEGTATUSICHECKIPROCEDURE

A

Read None [Status[Register(data.
CheckSR[7]:

Idle None [1F WSM (beady
0Z WSM Busy

RepeatforSubsequentBlockerasures.
Full[$tatus fegister [GheckGanBeldoneldfter BachBlockleérase

or[after[alSequencelofdl

WritelOxFF(after [fhellast(dperationfblenter [fead(array hode.

ocklérasures.

Command
SequencelError,
BlockErase

Error

BlockMocked
Error

0
BlockErase
Successful

Bus_ Command Comments

Operation
Check(3R[3]:

Idie None 1= Vpp[RangelError
Check[3R[4,5]:

Idie None Both[1E[CommandiSequencelError
Check[3R[5]:

Idie None 1= Block[Erase [Error
Check3R[1]:

Idle None [1F Attempted@raseldfllockedblock;

erasel@borted.

SR[1,3]mhustbeldlearedBbeforetheVrite[StateMachinelwill
allowfurther @raselattempts.

Only(the[Clear [StatusR

Ifanlérroris[detected, Glear ThelStatusMegister Before
attempting@n(@raselfetry[0r [Gther [€rror [fecovery.

egister[@ommand(¢lears($R[1,(3,14,8].
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Figurel35.[EraselSuspend/ResumelFlowchart

Datasheet

ERASEBUSPENDITRESUMEPROCEDURE

Bus
Operation Command Comments
Write0x70, . Read DatalZ 0x70
Same[Partition ([(Read(Status) Write Status [ AddrZ Any[partitionl@ddress
i Erase DataZ 0xBO
Writel0xBO, EraselS q Write S d AddrZ Samelpartitionaddressas
Any[Address (Erase[Suspend) uspen above
Status[Register [data.
ReadStatus | Read None AddrZ Samelpartition
Register N
Check3R[7]:
Idle None |1E WSMieady
0= WSMBusy
Check[SRI[6]:
Idle None |1 EraselSuspended
0F Eraseldompleted
DatalZ OxFF[0r[0x40
Write Ef[;': ?rrr;}rl] AddrZ Any@ddresswithinlthe
g suspended(partition
Reador Read@rray(dr [program[datalfrom/to
Read Readlor Program Write None blockGther [fhanfheldnelbeinglérased
Program?
ReadArray Program Write Program |DataZ 0xDO
Data Loop Resume |AddrZ Anyl@ddress
IffhelSuspended[partitionWas[placedinh
Read[Arrayfhodedr@Programlloop:
r—-— - —_——————————
- Read [ Return(partitionfolStatusmode:
Erase[Resume WritelDxDO, | Write Status  fDataZ 0x70 |
( ) Any[Address . " |
Register JAddrZ Samelpartition
< b e J
Erase Write[OXFF,
( Resumed ErasedPartition (Read(Array)
r Writelox70, 1 ReadArray
(Read[Status)I iam_e[ﬂz rtit_io n_l Data
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Figurel36.BlockIlock@perationsFlowchart

Optional

LOCKINGIOPERATIONS[PROCEDURE

Write[©@x60,
Block[Address

[(LockSetup)

v

Write[@ither
0x01/0xD0/0X2F,
Block[Address

(Lock[Tonfirm)

v

Write[0x90

(ReadDevice(ID)

v

ReadBlock
Lock[Status

Write[OxFF
Partition[Address|

(Read(Array)

Lock[Change
Complete

Bus
Operation Command
Write Lock DatalF 0x60
Setup |Addr= Block{ollbck/unlock/lock-down
Lock, [Data® 0x01[{(BlockIlock)
Write Unlock,[0r 0xDO[(BlockWnlock)
Lock-Down 0x2F[{Lock-DownBlock)
Confirm | Addr(Z Block{ollbck/unlock/lock-down
Write Read |DatalF 0x90
(Optional) | DevicelD | Addr= Blockaddress[#[6ffset(2
Read |Blockock|Blockdlock[Status[data
(Optional) | Status [AddrZ Block@ddress#offset2
Idle None | Confirmlbckingléhangel®onD[1,0].
Write Read |DatalF OxFF
Array |Addr= Blockaddress
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Figure37.[ProtectionRegisterProgrammingFlowchart

Datasheet

PROTECTIONREGISTERIPROGRAMMING [PROCEDURE

Write[0xCO,

PR[Address (Program(Setup)
Write[PR )
Address[&Data [ConfimData)

v

Read[Status |,
Register

¢

1

FullStatus
Check
(if[desired)

Program
Complete

Bus

Operation Command Comments
Write Program |DataZ[0xCO
PR [Setup |Addr= [FirstlllocationfoProgram
Write Protection |Data= [DatafoProgram

Program |AddrZ [LocationfbProgram

Read None [StatusRegisterData.
CheckSR[7]:
Idle None [1EIWSMReady
OE[WSM Busy

Program [Protection[Register [@peration@ddressestustbe
withinfhe[Protection[Register [@ddress[Space.Addresses
outsidelthisiSpaceillMeturn@ni@rror.

Repeatfor[SubsequentprogrammingOperations.

Full(Status[Register [@heckdanbeldonelafter [@achlprogram,or
after@Sequenceldf[program[Operations.

WriteOxFF @fter fhellast@perationiblSet[ReadArray State.

EULLSTATUS[CHECKIPROCEDURE

Read[Status
RegisterData

V,.[RangelError

Program(Error

RegisterMocked;
Program(Aborted

0

Program
Successful

Bus Jcommand Comments
Operation
Check3R[3]:
Idie None 1=V, [RangelError
Check[3R[4]:
Idie None 1 Programming(Error
di N Check[3R[1]:
€ one 1z Block(Ibcked;0peration@borted

SR[3]mustBeldlearedbeforefheWritelStatelMachinewill
allowfurther [program [@ttempts.

Only(the[Clear[StausRegister@ommandclears[BR[1,[3,4].

Ifan(error(is[detected, Glear thelStatusPegister Before
attem pting[alprogram [etry [@r Other [érror [fecovery.
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Figurel38.ReadWhileBufferedProgrammingFlowchart

n

ReadArray Datalfrom
Block(infotherPartition
(NewBlock[Address)

Read[ArrayDatalfrom
Block(in(other[Partition
(NewBlock[Address)

Bus
Operation Command Comments
. Buffered | pata=z(EsH
write Program | ddr=(BlockAddress
Set[Timeoutlor Status[RegisterData
Loop[Counter Read SR.7EWalid
+ AddrFBlock[Address
GetNext Check[SR.7
Target[Address Standby 1=FDeviceWSMIsBusy
+ 0FDevice[WSMIis [Ready
IssueBufferedProgram| Write DataZIN-1=Word(Count
CommandE8hland (Notes(1,2) NEDEorresponds foléountZ1
Block[Address ! AddrZBlock[Address
____Or Y ;23?;&{]22;;:2{3& Write DatalFWriteBufferData
(NewBlock(Address) (Notes[3,[4) AddrZ(Start(Address
Read[StatusRegister N N
(at(BlockAddress) Write DataFWriteBufferata
(Notes[5,6) AddrZBlock[Address
Write Program DataZDOH
Confirm [ AddrZBlock[Address
A 4 Write
DataZFFFH
Write[Word[Count, (Notelr,and | ReadlAmay | sy r=ryewBlockAddress
Block[Address or 8)
Read[ArrayDatalfrom
Blockfn(otherPartition CheckISR.7
v (NewBlock(Address) Read ReadArray | 1ZWSMReady
OFWSMBusy
Write[Buffer(Data,
StartAddress or | ReadArayDatalfrom 1.WordGountValues @nDRDQ,ArelbadedMntoheTount
$: BlocklinothertPartition register. [CountTanges [orCthis(deviceareN G0000hEo0001F
(NewBlock[Address) 2.[Theldeviceldutputs(thelstatus(fegisterivhenliead, (or(the
devicel@utputs(array [datalWhen(teadfrom blockihother
partition{{toggle[DE#{follipdate array [data).
) 4 3. Write(Buffer@ontents(willlbelprogrammed(at(heldevicelStar
XEXEL address(ordestination{flashaddress.
XED * 4.[Alignthe(start[address [on[aWrite[Buffer(boundary for
maximum(programming(performanceli.e.,[AA [Of TheStart
Write(Buffer(Data, addressZ(D).
< Block[Address 5.[TheldevicelabortstheBufferedProgram@¢ommandIifthe

Write[ConfirmD0Oh
andBlock[Address

Read[Status[Register

FullCStatus
Check[ifDesired

Program[Complete

No

Abort
Buffered

Write[folanother
Block[Address

BufferedProgram
Aborted

current(address/(is(outside(fhe[driginalblock (address.
6.Thel(Status(fegisterlindicates@n limpropericommand
sequence"[if EheBufferedProgram¢ommand s aborted. Follo
thiswith[A[Clear[Status[RegisterlGommand.

7. MAmMew Write[€ycleldommandfofeadmnustbeprecededmwif
alConfirm[Command.
8. [MIf(alfead@rray [operationfoccurs infalpartitionfotherfhan(ihg
onelbeingProgrammed, Tfhat s Mot (ihead[array hode, (2[R eq
Array[@ommandustbelvritten.

Fullstatus[¢heck[¢anbeldonelafter(alllerase@andvrite
sequences(¢omplete. Write(FFh(afterhellast@perationolies
the[partitionfolfead(array (node.

Write[FFHfo[Read

fromaBlocklhdtherPartition?

Read[ArrayData
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Appendix[CICommon(Flashdhterface

C1l

The Common Flash Interface (CFI) is part of an overall specification for multiple command-set
and control-interface descriptions. This appendix describes the database structure containing the
data returned by a read operation after issuing the CFI Query command (see Section 3.2, “Device
Commands” on page 18). System software can parse this database structure to obtain information
about the flash device, such as block size, density, bus width, and electrical specifications. The
system software will then know which command set(s) to use to properly perform flash writes,
block erases, reads and otherwise control the flash device.

Query[Structurel@Output

The Query database allows system software to obtain information for controlling the flash device.
This section describes the device’s CFl-compliant interface that allows access to Query data.

Query data are presented on the lowest-order data outputs (DQ~_q) only. The numerical offset value
is the address relative to the maximum bus width supported by the device. On this family of
devices, the Query table device starting address is a 10h, which is a word address for x16 devices.

For a word-wide (x16) device, the first two Query-structure bytes, ASCII “Q” and “R,” appear on
the low byte at word addresses 10h and 11h. This CFl-compliant device outputs 00h data on upper
bytes. The device outputs ASCII “Q” in the low byte (DQ7_g) and 00h in the high byte (DQ45.g).

At Query addresses containing two or more bytes of information, the least significant data byte is
presented at the lower address, and the most significant data byte is presented at the higher address.

In all of the following tables, addresses and data are represented in hexadecimal notation, so the
“h” suffix has been dropped. In addition, since the upper byte of word-wide devices is always
“00h,” the leading “00” has been dropped from the table notation and only the lower byte value is
shown. Any x16 device outputs can be assumed to have 00h on the upper byte in this mode.

Table18.Bummary@f[Query$tructure@utput@s@FunctionoflDevicelandMode

Datasheet

Device Hex Hex | ASCII
Offset | Code | Value
00010: 51 "Q"
Device[Addresses 00011: 52 "R"
00012: 59 "y
83



28F640L30,[28F128L30,[28F256L30

Table19.[CExample@f[@QueryStructure@OutputdfX16-MDevices

C.2

Word[Addressing:[ BytelAddressing:[
Offset Hex[Code [ Value Offset Hex[Code | Value
Ax—Ao D15-Do Ax—Aq D7—Dg
00010h 0051 "Q" 00010h 51 "Q"
00011h 0052 "R" 00011h 52 "R"
00012h 0059 "y 00012h 59 "y
00013h P_IDo PrVendor 00013h P_IDo PrVendor
00014h P_IDy ID# 00014h P_ID\or ID&#
00015h Po Prvendor 00015h P_IDy IDE
00016h Phi ThlAdr 00016h m. m.
00017h A_ID o AltVendor 00017h
00018h A_IDy ID# 00018h

Ing .

QueryStructurel@verview

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.

Table20.[QueryStructure

84

Offset Sub-SectionBlame Description®
00001-Fh |Reserved Reserved(foriNendor-specificlinformation
00010h  [CFlquerylidentification[string Command(SetIDlandendor(dataloffset
0001Bh | Systemlinterfacelinformation Devicelfiming[&Noltagelihformation
00027h  |Deviceldeometryldefinition Flashldevicellayout
p® Primary(Intel-specificlExtendedQueryTable| Vendor-definedadditional ihformation(Specific]
NOTES:

1. Referlibfhe@QueryStructure@OutputSectionlanddffset28hforfheldetaileddefinitionof6ffsetldddress@s(al]
functionofldeviceBusiwidth[andiode.
2. BAZBlock[Addressbeginninglbcation({.e.,[08000h[isBlock[1'sbeginninglbcationiwhentheBlockSizelis[
16K-word).
3. Offset5[definesP"WhichpointsibfhePrimary(lhtel-specificlExtended[Query(Table.
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C.3 CFl[Querydentification[$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).

Table21.CCFlddentification

_— Hex
Offset | Length Description Add. | Code | Value
10h 3 Query-uniquelASCIIStringfRRY* 10: | 51 | "Q"
11: | -52 | "R"
12: | -59 | "Y"
13h 2 Primaryendoridommand(SetlandidontrollinterfaceD{Gode. 13: | --03
16-hitMDIdodelforivendor-specified@lgorithms 14: | --00
15h 2 Extended@ueryTablelprimary@lgorithmaddress] 15: | --0A
16: | --01
17h 2 AlternateMendorl@ommand (Setl@nddontrollihterfacelID[dode. 17: | --00
0000hmheans(nolSecondiendor-specified@lgorithmiexists] 18: | --00
1%h 2 Secondary@lgorithmExtendedQueryTableldddress. 19: | --00
0000hheansonel@xists 1A | --00
Table22.[Bystemhterfacellhformation
o Hex
Offset | Length Description Add. | Code | Value
1Bh 1 VclbgicBupplydinimum[program/eraseifoltage 1B: | --17 | 1.7V
[Mbits[0-3IBCDA00MV
hits[4—7 MBCD Wolts
1Ch 1 VclbgicBupplyhaximumlprogram/eraselloltage 1C: | --20 | 2.0V
[Mbits[0-3IBCDA00MV
[hits[4—7 MBCDNolts
1Dh 1 Vpp[[programming]Supplyminimum(program/eraseoltage 1D: | -85 | 8.5V
[Ibits[0-30BCD00IMnV
[hits[4—7THEXNoOItS
1Eh 1 Vppprogramming]Supplyiaximum[program/eraseNoltage 1E: | --95 | 9.5V
[Mbits[0-3IBCDA00MYV
[Ibits[4—7HEXNoOIts
1Fh 1 “n”[Buchfhat(fypicallSinglevordprogramfime-outZ2"[i-sec 1F: | --08 | 256us
20h 1 |*n"Buchlfhatfypicaliax.bufferfiritefime-outZ2"[i-secl 20: | --09 | 512us
21h 1 “n"Buchfhatfypicalblock@rasefime-outZR2"n-sec 21: | --0A 1s
22h 1 “n”BuchfhatfypicalfullBhiperasefime-outF2"-sec 22: | --00 NA
23h 1 “n’Buchfhatfaximumivordprogram@ime-outE2"fimesypicall 23: | --01 | 512us
24h 1 “n"BuchfhataximumBufferiivritefime-outZ2"HfimesHypical 24. | --01 |1024ps
25h 1 “n’Buchfhataximumblock@rasefime-outZ2"fimes[iypical 25. | --02 4s
26h 1 “n"BuchfhatfaximumGhip@rasefime-outZR2"fimesypical 26: | --00 NA
Datasheet 85
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C.4 DevicelGeometryDefinition

Table23.[DevicelGeometryDefinition

Offset | Length Description Code
27h 1 “n’[BuchfhatdeviceSizeF2"ThMumberofbytes 27:. | Seelablebelow
Flash[devicelihterface[@dodel@assignment:
"n"[Buchihatb+1Specifiesthebitfieldthatfepresentsihelflash(]
devicelwidth[¢apabilities@sldescribedlihthefable:
7 6 5 4 3 2 1 0
28h 2 — | — ] — 1 — | x64 | x32 | x16 | x8 28: | --01 | x16
15 14 13 12 11 10 9 8
— | -1 =1 -1 =1 =1 =1 =] 20| -00
2Ah 2 “n”[BuchfhatfaximumbumberfBytesihiirite BufferE2" 2A: | --06 64
2B: | --00
2Ch 1 Number(ofléraseblockfegions[{x)Withinldevice: 2C:
[M.XEZFMDrheansholéraseblocking;fheldevicelérasesihbulk(
2. X$SpecifiestheumberldfldevicefegionsWith[@ne(dr] Seeltablebelow
[MMMTrnoreldontiguous[Same-sizeleéraseBlocks.
[I83.[$Symmetricallyblocked[partitionshavedneblockingfegion
2Dh 4 EraseBlock[Region[1Inhformation 2D:
b?ts[0—15@@,®+1§mumbermfﬁdenticgl-size@rase[ﬁblocks 2E! | SeemableBelow
bits[16—-31[=(z,MegionéraseBlock(s)SizelareZX[256[bytes 2F:
30:
31h 4 EraseBlock[Region2Information 31:
b?ts[0—15@@,®+1§mumbermfﬁdenticgl-size@rase[ﬁblocks 32! | seemblebelow
bits[16—31[=(z,MegionéraseBlock(s)SizelareZX[256bytes 33:
34:
35h 4 Reservedorfuturel@raselockfegionlinformation 35:
36: Seelfablebelow
37:
38:
Address 64 [Mbit 128[Mbit 256Mbit
—B —T —B —T —B —T
27: --17 --17 --18 --18 --19 --19
28: --01 --01 --01 --01 --01 --01
29: --00 --00 --00 --00 --00 --00
2A: --06 --06 --06 --06 --06 --06
2B: --00 --00 --00 --00 --00 --00
2C: --02 --02 --02 --02 --02 --02
2D: --03 --3E --03 --7TE --03 --FE
2E: --00 --00 --00 --00 --00 --00
2F: --80 --00 --80 --00 --80 --00
30: --00 --02 --00 --02 --00 --02
31: --3E --03 --7E --03 --FE --03
32: --00 --00 --00 --00 --00 --00
33: --00 --80 --00 --80 --00 --80
34 --02 --00 --02 --00 --02 --00
35: --00 --00 --00 --00 --00 --00
36: --00 --00 --00 --00 --00 --00
37: --00 --00 --00 --00 --00 --00
38: --00 --00 --00 --00 --00 --00
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Intel-SpecificlExtended[Query[Table

Table24.[PrimaryVendor-SpecificlExtended[Query

Datasheet

offset | Length Description Hex
PE10Ah (Optionalflashfeaturesi@andi@ommands) Add. | Code | Value
(P+0)h 3 Primaryéxtended(queryiable 10A | --50 "p
(P+1)h UniquelASCIIStringOPRI* 10B: | --52 "R"
(P+2)h 10C: | --49 "It
(P+3)h 1 Majoriversionimumber,[ASCII 10D: | --31 "1"
(P+4)h 1 Minoriersionumber,[ASCII 10E: | --33 "3"
(P+5)h 4 Optionalfeature@andl@ommand(Support{1=yes,[0=no) 10F: | -E6
(P+6)h bits[10-31@refeserved;indefinedBits[are"0." Mfbit[31[s{ 110: | --03
(P+7)h “1"fhenlanother31bitfield(6f[Optionalfeatures(follows(atl 111: | --00
(P+8)h the[@nd[ofthedit—30(ield. 112: | --00
bit[0Chip[éraselSupported bitOIED No
bit(1 MSuspendléraseSupported bit B Yes
bit2MSuspendprogramSupported bit2MEQ Yes
bit[(3MLegacylbck/unlockSupported bit(BIED No
bitld[Queued(éraselSupported bit[A[ED No
bitB MnstantlihdividualblocklbckingSupported bitBIEA Yes
bit[BIProtectionbits[Supported bitBIEQ Yes
bit[7 MPagemodefeadSupported bit[(7 B Yes
bit@B[BynchronousfeadlSupported bit[BIED Yes
bit@Simultaneous(dperationsSupported bit[QIE Yes
(P+9)h 1 Supportedfunctions(afterSuspend:feadArray,[$tatus, [Query 113: | --01
([MDtherSupportedoperations(are:
[bits[1-7 Meserved;indefined bits[@re 0"
bitIProgramSupported@fter(érasesuspend bit[IE Yes
(P+A)h 2 BlockStatus(fegisternask 114: | --03
(P+B)h bits2-15[areReserved;indefinedbits@re£0” 115: | --00
bitl0[Blocklock-Bit(Statusfegister(active bitOIED Yes
bitl1 [Block lock-Down[Bit[Status@ctive bt TE Yes
(P+C)h 1 VclbgicBupplyhighestperformancelprogram/eraselloltage 116: | --18 | 1.8V
[bits[0-3MBCDMalueih100MV
[Ibits[4—7BCDNaluelihivolts
(P+D)h 1 Vpploptimumprogram/erase(Supplylloltage 117: | --90 | 9.0V
([Mbits[0-3[MBCDWMalueh100MV
[MBits[4—7 THEX MaluelihVolts
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Table25.[ProtectionRegisterIhformation

offset” | Length Description Hex
PE[10ANh (Optional{lashfeaturesfandldommands) Add. | Code | Value
(P+E)h 1 NumberlofProtectionfegisterfieldsih[JEDECID[Space. 118: | --02 2
(00N, "lihdicates[that256 [(protectionfields[arelavailable
(P+F)h 4 Protection(Field[1:[ProtectionDescription 119: | --80 80h
(P+10)h This(fieldldescribesUser-available[OneTime[Programmablel | 11A: | --00 00h
(P+11)h (OTP)[Protection(fegisterBytes.[Somel@relpre-programmed | 11B: | --03 | 8byte
(P+12)h with[device-uniquelSeriallumbers.[Others[areiserd] 11C: | --03 | 8byte

programmable. Bits[0—15[point{olthe [Protectionfegisterlock(]]
byte,fhelSection’s(irstbyte.[The[followingBytesarefactoryl
pre-programmed(and(Uiser-programmable.

bits[0-7F[lock/bytes[Jedec-planephysicallbw@ddress
bits[8—-15FMock/byteslJedec-planephysicalhighladdress

bits[16—-23=rn"Buchfhat2"ZMactorypre-programmedbytes
bits24-31E=rn"Buchfhat2"EMserprogrammablebytes

(P+13)h 10 Protection(Field(2:[ProtectionDescription 11D: | --89 8%h
(P+14)h Bits[0—31[pointfbtheProtectionegister(physicalllock-word| 11E: | --00 00h
(P+15)h addresslinlfhelJedec-plane. 11F: | --00 00h
(P+16)h FollowingBytes(@refactoryldrluser-programmable. 120: | --00 00h
(P+17)h bits[32—-39Z[n"[ M ZHactory(pgm'digroups[(lowlbyte) 121: | --00 0
(P+18)h bits[40—-47=n"[0 MEFHactorypgm'digroups(highbyte) 122: | --00 0
(P+19)h bits[48-55Fn"M2nEFactory[programmableBytes/group 123: | --00 0
(P+1A)h bits(36—-63=n"[1 MEFUser(pgm'digroups(lowbyte) 124: | --10 16
(P+1B)h bits[64—71Zn"(0 InZWserPgm'digroupsThighbyte) 125: | --00 0
(P+1C)h bits[72—-79= "1 2" = Miser[programmableBytes/group 126: | .04 16

Table26.[BurstReadIhformation

offset® | Length Description Hex
PE[10Ah (Optionalflashfeatures(andldommands) Add. | Code | Value
(P+1D)h 1 PageMode[Read[¢apability 127: | --03 | 8lbyte

bits0—7ECn"Buchfhat2"MEXNaluefepresentsfhe Mumberofl]
[Mead-pageBytes.Seeldffset28hForldevicevordwidthfo
[Mdeterminepage-modeldataldutputiwidth. MOhhdicatesfiol]
[Mfeaddagebuffer

(P+1E)h 1 Number@fl8ynchronous(thodelfead(donfigurationfields(that] 128: | --04 4
follow.[00Oh(hdicatesfolBurstdapability.
(P+1F)h 1 Synchronous[inodelfead[¢apability[@onfiguration[1 129: | --01 4
[IBits[3—7=F[Reserved

[Ibits[0-2Nn" Buch[that[Z””[EHEXNaIuemepresents[theD
Mhaximumbumber@fldontinuousSynchronous(feadsiwhend
[Mtheldevicelis[@onfiguredforlitstaximumordWwidth.[ALaluel]
[MofM7hlhdicatesfhatfheldevicelis[dapableldfldontinuous]
[MinearurststhatiwilldutputldatantilthelihternalBurst(]
[MBounterfeachesthelénddffheldevice’'sburstableladdress
[MBpace.[This[field's[3-bithralueldanbeiritten(directlyfofhe
[MRead[Configuration(Registerbits[0-2[iftheldevicelis[
D]BonflguredEﬂorIItsmnaxmummvordMIldth [Seeldffset28h(for[]

(P+20)h 1 Synchronousﬁhodemead mapabllltymonﬁguratlonm 12A: | --02 8
(P+21)h 1 Synchronous(thodelfiead[@apability[@onfiguration3 12B: | --03 16
(P+22)h 1 Synchronous[inodeead[dapability[donfiguration4 12C: | --07 | Cont

88 Datasheet



[ |
| ntel o 28F640L 30,28F128L 30, 28F256L 30

Table27.[Partition[@ndErase-block[Regiondhformation

Offset® Seelfablelbelow
P=[10Ah Description Address
Bottom | Top (Optionalflashfeatures@ndidommands) Len | Bot | Top

(P+23)h | (P+23)h [ Number(offdevicehardware-partitionregionsidithintheldevice. 1 | 12D:| 12D:
[MXE{0:[aSinglelhiardwarelpartition[devicel(holfieldsfollow).
[X(Specifiesthelumberlofldevicelpartition(regionsidontaining[]
([IBneldrihoreldontiguous(éraselblockiregions.
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Partition Region 1 Information

Offset™® SeelfableMelow

PZ00AQ Description Address
Bottom Top (Optionalflashfeaturesi@andl@ommands) Len Bot Top
(P+24)h | (P+24)h |Number[oflidenticallpartitionsiwithinfhelpartitiontegion 2 12E: | 12E:
(P+25)h | (P+25)h 12F: | 12F:

(P+26)h | (P+26)h |Number@flprogramlorléraseloperations@llowedlihlalpartition 1 130: | 130:
[Mbits[0-3EFmMumberlofiSimultaneousProgram(dperations
[Mbits[4—7ZFMumberoflSimultaneousEraseloperations

(P+27)h | (P+27)h |Simultaneous[program(@r(@raseldoperations@llowedihlother 1 131: | 131:
partitionsWwhile[alpartition[ihfhisfegionlsih[Programmode
[Ibits[0-3=FmumberoflSimultaneous®Program[@perations
[Mbits[4—7 =FMmumberloflSimultaneousEraseloperations
(P+28)h | (P+28)h |Simultaneous[program(drieéraseldperations(allowedlihlother] 1 132: | 132:
partitionswhile[@Alpartition(ihfhisfegion(isih[Eraselmode
[Ibits[0-3=FmumberoflSimultaneousProgram[@perations
[Mbits[4—7 ZFmumberoflSimultaneousEraseloperations
(P+29)h | (P+29)h |Typeslofléraselock@egionslihthis[PartitionRegion. 1 133: | 133:
[MXZF0Fmolérasedlocking;thePartition[Region(éraseslihbulk
IXEFmumberlofléraseblockMegionsiw/[dontiguousSame-size
[MeraseBlocks.[Symmetricallylblockedpartitionshaveonel]
[MBlocking(fegion. (Partition(Size Z{Typelblocks)x(Typed
(Mblock(Sizes)#[(Type2Mblocks)x(Type2blockiSizes) ...+
MTypemblocks)x(TypelhblockiSizes)

(P+2A)h | (P+2A)h |PartitionRegion[1EraseBlockTypelllhformation 4 134: | 134:
(P+2B)h | (P+2B)h | bits@-15EF,y+1=FmHumberdflidentical-sizel@raseBlocks 135: | 135:
(P+2C)h | (P+2C)h | bits16-31[F(Z,egionléraseDlock(s)SizelarezX256bytes 136: | 136:
(P+2D)h | (P+2D)h 137: | 137:
(P+2E)h | (P+2E)h |PartitionC1[{(EraseBlockTypell) 2 138: | 138:
(P+2F)h | (P+2F)h |MMinimumblockeéraseldyclesX[1000 139: | 139:
(P+30)h | (P+30)h |Partition1[(eraseBlockTypel1)bitsiperlcell;ihternal ECC 1 13A: | 13A:

[Mbits[0-3Zbits[per(delllinléraselfegion
[Ibitl4ZMeservedorlinternal ECClused’[(1=yes,[0=n0)
bits[(5—7 = Meserveforfuture(lise

(P+31)h | (P+31)h |Partition[1[{eraseblockTypel)pagelmodel@ndSynchronous] 1 13B: | 13B:
modeldapabilities[definedlih(Table10.
[bit0Zpage-modelhostfeadspermitted({l=yes,0=n0)
bitA ZFSynchronouslhostfeadspermitted{l=yes,[0=no)
[Mbit2ZSynchronoushosthiirites[permitted({1=yes,[0=no)
[Ibits[(3—7 Eeservedforfutureluise

(P+32)h Partition[Region[1[EraseBlockType2Information 4 13C:
(P+33)h bits[0-15F1y,y+1EFMumberdflidentical-size@raseBlocks 13D:
(P+34)h bits[16-31=(2,egion(éraseDlock(s)SizelareZX[256[bytes 13E:
(P+35)h (bottom[parameter(devicelonly) 13F:
(P+36)h Partition[1[{(EraseDlockType2)O 2 140:
(P+37)h [MMinimumblockleéraseléyclesX[1000 141:
(P+38)h Partition(1[{(EraseBlock(Type2)bits(perldell 1 142:

[Mbits[0-3=bits[perldelllinléraselfegion
[Ibit[4ZHeservediorlinternal ECClused [([1=yes,[0=n0)
[Mbits(B—7 ZMeserveforfuturellise

(P+39)h Partition1[{(EraseBlockType2)(pagemodeland8ynchronous] 1 143:
mode[cdapabilities(definedih[Table[10
[Ibit0Z[page-modelhostfeadspermitted(l=yes,[0=no)
[Mbit[ ZSynchronous(hostfeads[permitted{1=yes, [0=no)
[Mbit2ZSynchronoushostiwrites[permitted{1=yes,[0=no)
[Mbits[3—7 Eeservedforfutureliise
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Partition Region 2 Information

Offset? Seelfablebelow
PZ0AQ Description Address
Bottom Top (Optionalflash features@ndidommands) Len | Bot Top
(P+3A)h | (P+32)h |[Numberlofiidenticallpartitionsiwithinfhepartition(fegion 2 144: | 13C:
(P+3B)h | (P+33)h 145: | 13D:
(P+3C)h | (P+34)h |[Numberofprogramlorléraseloperations@llowedlihalpartition 1 146: | 13E:
[Mbits[0-3EMmumberldfiSimultaneousProgram(@perations
[bits[4—7ZFMumberoflSimultaneous[Eraseloperations
(P+3D)h | (P+35)h |Simultaneous[programdrléraseldperations@llowedihother 1 147: | 13F:
partitionsWwhile[a(partitionlihfhisfegionlslih[Programode
[Mbits[M-3EmumberdfiSimultaneousProgram@perations
bits[4—7 EMumberdfiSimultaneousEraseldperations
(P+3E)h | (P+36)h |Simultaneous(program(orlérase(operations(@llowedlinother(] 1 148: | 140:
partitionswhile[@A[partitionfihfhisfegion(is(ihEraselmode
[Mbits[M-3EMmumberdfiSimultaneousProgram@perations
[bits[4—7 EMumberdfiSimultaneousEraseldperations
(P+3F)h | (P+37)h |TypesloflerasedlockegionslihhisPartitionRegion. 1 149: | 141:
[IXZ0E=Moleraseblocking;fhePartitionRegion[érases[ihbulk
MXEFmumberldfléraseBlockegionsiw/[dontiguousSame-size
[MeraseBlocks.[Symmetricallyblockedpartitionshaveonel]
[Mblockingegion.PartitionSize Z{Typed blocks)x(TypelO
[Mblock(Sizes)F{Type2blocks)x(Type2blockiSizes)...+0
[MTypemblocks)x(TypelmblockiSizes)
(P+40)h | (P+38)h |Partition(Region2EraseBlockTypelldhformation 4 14A: | 142:
(P+41)h | (P+39)h | bits0-15EFy,y+1EFMumberdflidentical-sizel@éraseBlocks 14B: | 143:
(P+42)h | (P+3A)h | bits[16-31[Z(z,egionléraseDlock(s)SizelarezX256bytes 14C: | 144:
(P+43)h | (P+3B)h 14D: | 145:
(P+44)h | (P+3C)h |Partition2[{(EraseblockTypell) 2 14E: | 146:
(P+45)h | (P+3D)h |MMinimumblock@éraseldyclesX1000 14F: | 147:
(P+46)h | (P+3E)h |Partition2[(EraseblockType1)bits[pericell 1 150: 148:
[Mbits[0-3=bits[perldelllinléraselfegion
[Ibit[4ZHeservediorlinternal ECClused’[([1=yes,[0=n0)
[Ibits[B—7 Eieserveforfutureliise
(P+47)h | (P+3F)h |Partition2[{(eraseBlockType[1)[pagemodelandSynchronous] 1 151: | 149:
modeldapabilitieslas(definedih[Table[10.
[Ibit0Zpage-modelhostfeadspermitted((1=yes,[0=no)
bt ZSynchronous(hostfeadspermitted{1=yes,[0=no)
[Ibit[2ZSynchronoushostiwrites[permitted{1=yes,[0=no)
Mbits[(3—7 EMeservedforfutureise
(P+40)h |Partition(Region2[EraseBlockTypel2Information 4 14A:
(P+41)h | bits0-15EFy,y+1EMumberdflidentical-sizeléraseBlocks 14B:
(P+42)h | bits16-31[Z(z,egion(éraseblock(s)SizelarezX256[bytes 14C:
(P+43)h 14D:
(P+44)h |Partition2[(EraseBlock[Typel2) 2 14E:
(P+45)h |0IMinimumblock@éraseldycles 1000 14F:
(P+46)h |Partition2[{(EraseblockType[2)bitsipericell 1 150:
[Mbits[0-3=bits[perCelllinléraselregion
[Ibit[4ZHeservedorlinternal [ ECClused [([1=yes,[0=n0)
[Ibits 37 Eeserveforfuturelise
(P+47)h |Partition2({eraseblockType[2)[pagemodelandSynchronous] 1 151:
modeldapabilities(@sldefinedih[Tablel10.
[Ibit0Zpage-modelhostfeadspermitted(1=yes,0=no)
[IbitA ZFSynchronouslhostfeadspermitted{1=yes,[0=no0)
Ibit2Z8ynchronoushostiwrites[permitted{1=yes,[0=no)
Mbits[(3—7 EMeservedforfutureise
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Partition and Erase-block Region Information

Address 64Mbit 128Mbit 256Mbit
-B -T -B -T -B T
12D: --02 --02 --02 --02 --02 --02
12E: --01 --07 -01 --OF --01 --OF
12F: --00 --00 --00 --00 --00 --00
130: --11 --11 -11 --11 --11 --11
131: --00 --00 --00 --00 --00 --00
132: --00 --00 --00 --00 --00 --00
133: --02 --01 --02 --01 --02 --01
134: --03 -07 --03 --07 --03 --OF
135: --00 --00 --00 --00 --00 --00
136: --80 --00 --80 --00 --80 --00
137: --00 --02 --00 --02 --00 --02
138: --64 --64 --64 --64 --64 --64
139: --00 --00 --00 --00 --00 --00
13A: --02 --02 --02 --02 --02 --02
13B: --03 --03 --03 --03 --03 --03
13C: --06 -01 --06 -01 --0E --01
13D: --00 --00 --00 --00 --00 --00
13E: --00 --11 --00 --11 --00 --11
13F: --02 --00 --02 --00 --02 --00
140: --64 --00 --64 --00 --64 --00
141: --00 --02 --00 --02 --00 --02
142: --02 --06 --02 --06 --02 --0E
143; --03 --00 --03 --00 --03 --00
144; --07 --00 --OF --00 --OF --00
145; --00 --02 --00 --02 --00 --02
146: --11 --64 -11 --64 --11 --64
147: --00 --00 --00 --00 --00 --00
148: --00 --02 --00 --02 --00 --02
149: --01 --03 -01 --03 --01 --03
14A: --07 --03 --07 --03 --OF --03
14B: --00 --00 --00 --00 --00 --00
14C: --00 --80 --00 --80 --00 --80
14D: --02 --00 --02 --00 --02 --00
14E: --64 --64 --64 --64 --64 --64
14F: --00 --00 --00 --00 --00 --00
150: --02 --02 --02 -02 --02 --02
151: --03 --03 --03 --03 --03 --03
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Figure39.MechanicalBpecificationforihe®4-And128-Mbit; 56-Ball WVFBGAPackagel
Drawing@ndDimensions
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Note: Drawingmot{olScale
Millimeters Inches
Dimensions Symbol Min Nom Max Notes Min Nom Max
Package Height A 1.000 0.0394
Ball Height Al 0.150 0.0059
Package Body Thickness A2 0.665 0.0262
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Length  (64Mb, 128Mb) D 7.600 7.700 7.800 0.2992 0.3031 0.3071
Package Body Width 64Mb E 6.100 6.200 6.300 0.2402 0.2441 0.2480
Package Body Width 128Mb E 8.900 9.000 9.100 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
Corner to Ball Al Distance Along D (64Mb, 128Mb) S1 1.125 1.225 1.325 0.0443 0.0482 0.0522
Corner to Ball Al Distance Along E - 64Mb S2 0.750 0.850 0.950 0.0331 0.0335 0.0339
Corner to Ball Al Distance Along E  128Mb S2 2.150 2.250 2.350 0.0846 0.0886 0.0925
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Figureld0.MechanicalBpecificationforihe256-Mbit;79-BallVFIBGAPackagelDrawing@nd
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Dimensions Table
Millimeters Inches
Dimensions Symbol | Min Nom Max |Notes| Min Nom Max
Package Height A 1.000 0.03%4
Ball Height Al 0.150 0.0059
Package Body Thickness A2 0.665 0.0262
Ball (Lead) Width b 0325 | 0375 | 0425 00128 | 0.0148 | 00167
Package Body Length  (256Mb) D 10.900 | 11.000 | 11.100 04291 | 04331 | 04370
Package Body Width  (256Mb) E 8900 | 9.000 | 9.100 03504 | 03543 | 0.3583
Pitch e 0.750 0.0295
Ball (Lead) Count N 79 79
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along D Sl 0.900 | 1.000 | 1100 00354 | 0.0394 | 00433
Corner to Ball Al Distance Along E S2 2150 | 2250 | 2.350 00846 | 0.0886 | 0.0925
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Figured1.Mechanical$pecificationforfhe128-Mbit[devicelin@nB8-ball[(80-activeball)Intel®"
Stacked[Chip[$Scale[Packagerawing@andDimensions
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Millineters Irches
Dinensions Symbol [ Min Nom Mex  |Notes] Min Nom Max
Package Height A 1.200 0.0472
Ball Height Al 0200 0.0079
Package Body Thickness A2 0.860 00339
Ball (Lead) Width b 0325 | 0375 | 0425 00128 | 00148 | 0.0167
Package Body Length D 9900 | 10000 | 10100 03898 | 03937 | 0.3976
Package Body Width E 7900 | 8000 | 8100 03110 | 03150 | 03189
Pitch e 0.800 00315
Ball (Lead) Count N 88 83
Seating Plane Coplanarity Y 0.100 0.0039
Cornerto Ball Al Distance Along E S1 1100 | 1200 1.300 0.0433 00472 | 00512
Cornerto Ball Al Distance Along D S2 0500 | 0.600 0.700 0.0197 00236 | 0.0276
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Figured2.Mechanical$pecificationforfhe256-Mbitdevicelinh@nB88-ball[(80-activeDall)Intel®”
Ultra-Thin[Stacked[Chip[ScalePackageDrawing@andDimensions
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Note:Dimensions[Al,[A2,[andBlare [preliminary
Millimeters Inches
Dimensions Symbol [ Min Nom Max |Notes| Min Nom Max
Package Height A 100 0.034
Ball Height Al 0117 0.0046
Package Body Thickness A2 0.740 0.0291
Ball (Lead) Width b 0300 | 0350 0.400 0.0118 0.0138 0.0157
Package Body Length D 10900 | 1100 | 11.100 0.4291 04331 0.4370
Package Body Width E 7.900 8.00 8.100 0.3110 0.3150 0.3189
Pitch e 0.80 0.0315
Ball (Lead) Count N 88 88
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along E S1 1100 1.200 1.300 0.0433 0.0472 0.0512
Corner to Ball Al Distance Along D S2 1.000 1.100 1.200 0.0394 0.0433 0.0472
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Appendix[EMTAdditionallnformation

Order/Document[] Document/Tool
Number
251903 1.8[Volthtel StrataFlash®WirelessMemoryDatasheetWith[3-Volt O
290701 1.8VoltMhtel®WirelessFlashMemoryDatasheet
290702 1.8[Volthtel®Wireless[FlashMemoryWithBVoltIYODatasheet
290737 3Volt[BynchronousIhtel [StrataFlash®MemoryDatasheet

Migration[Guidefbr(1.8VoltIhtel®WirelessFlashMemory(W18/W30)fo1.8VoltIhtelD]

251908 StrataFlash®WirelessMemory[L18/L30), ApplicationMote753
251909 Migration[(Buide[(gerN/olt[$ynchr0n0us[|hte|[$trataF_Iash®[|§/|emory[0K3/K18)[thl.8ISVoItD
Intel(StrataFlash™ WirelessWMemory[(L18/L30),[ApplicationNote[754
298161 Intel®FlashMemory[ChipScalePackageWser'sGuide
297833 Intel®[FlashDatadntegrator (FDI)Wser's[Guide
298136 Intel®PersistentStorageManagerWserGuide
NOTES:

1. Pleaselgallfhelntellliterature [Center[at[(800)[(348-4725{brequestIntelldocumentation.Ihternational ]
customers(Should@ontacttheirllbcaldhtellor[distributionSalesoffice.

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

3. For%emﬁostmurrentmﬂformationEbnElhtelE$trataFIash®Ehemory,Eiisit@urMebsitelﬁt[ﬂlttp://
developer.intel.com/design/flash/isf.
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Appendix[FIDrderingnformationfor WVFBGA[Package

G E|2/8|F|6|4

3|0/T|8]|5

| L] |

PackagelDesignator
ExtendedTemperaturg
(-25[Cio [+85[CT)

GEEDO.7SmmVFBGA

ProductinelDesignator
for@lllntel ®Flashiproducts

DevicelDensity—

640Zx 16(64-Mbit)
128=x16[(128-Mbit)
2562x16[(256-Mbit)

Access[Speed({ns)
85,0110

TE=TopParameterBlocking
BEBottomMParameterBlocking

— ProductFamily
L30=1.8VoltntelS$trataflash  ©
wirelessthemory With[3.0-VoltlO
Vo ZF7VER.0V
VecoF2.2VEB.3V
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Figure 43 shows the decoder for the 1.8 \olt Intel StrataFlash® wireless memory in Quad+ ballout
products.

Figured3.Mecoderfor[1.8Voltlhtel StrataFlash®WirelessMemory[(L30)ihQuad+Ballout

Flash #1
Flas h #2
Flash #3
FlashBamilyly2
FlashBamily8/4

Flash #4

Py
O
N
00
T
w
o
o
o
—
o
<
oy}

Q|0

Package | D

evice[Details

—
L
—

RDEF[Thtel®[Stacked Chip[Scale O=riginalersionof he
Package _ ) products{referiolfhelatest
NZ FIhtel®[Ultra- ThinCBtacked[Thip versionof fhedatasheetfor
Scale[Package details).
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- |
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RD48F3000L0ZBQO NZ48F4000L0ZBQO
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