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Datasheet
Product[Features
m High performance Read-While-Write/Erase = Software
— 90 ns initial access — 20 ps (Typ) program suspend
— 50MHz 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) — 16-bit wide data bus
— 4-Word synchronous read current: 17 mA (Typ)
@ 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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1.1
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Datasheet
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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

www.DataSheet4U.com
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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

8 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.

www.DataSheet4U.com



u
28F640L30,[28F128L30,[28F256L30 IntGI ®

2.2 BalloutDiagrams

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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SignallDescriptions

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

Table1.0 SignalDescriptions

Symbol Type Namel@ndFunction

A[MAX:0] In ADDRESS: [Devicel@ddresslihputs.64-Mbit:[A[21:0];[128-Mbit:[A[22:0];256-Mbit:[A[23:0].
DATAINPUT/OUTPUTS: Ihputsidatal@ndiéommands(duringirite [Gycles;Butputsidatalduringthemory,]

D[15:0] In/Out | StatusRegister,[ProtectionRegister,[andReadConfigurationRegisterfeads. Databallsfloatiwhenihed
CE#[0or[OE#[arelde-asserted.Datalislinternallylatchedduringbirites.
ADDRESSVALID:[Active-lowlihput.[During8ynchronousfeadl@perations,@ddresses(arelatched@én]

ADV# n theMmisinglédge Of[ADV#, [@ri0onheMextalid[CLK[@dgewith[ADV#Iow, Whicheverdccursirst.(]
In[asynchronous(ihode, fhe@ddresslslatchedwhen[ADV#(goinghighdridontinuouslyflowsfhroughifld
ADV#lishHeldTow.

CE# In CHIPENABLE:Active-lowlihput.[CE#-low(Selectsiheldevice.[CE#-highldeselectsthedevice,placing(it[]
inStandby, WithD[15:0]@ndWAITih[High-Z.
CLOCK:3BynchronizesiheldeviceWwithfhelSystem'sBusfrequencylihSynchronous-readhodel@and

CLK In increments(ihelihternalladdress(generator.DuringS8ynchronousfead(@perations,@ddressesare]
latched@nfheTising[@édge0f[ADV#, 0ronihebextialid[CLK@dge With[ADV#Ibw, Whicheverdccursd
first.

OE# In OUTPUTIENABLE:[Active-lowlihput.[DE#-low[énablestheldevice'sbutputldatabuffersiduringfead
cycles.[OE#-highlplaces(fheldataldutputslinHigh-Z@nd WAITGh[High-Z.

RESET: [Active-lowlihput.[RST#[fesets(ihternall@automation[@ndlihhibitsiWwrite[@perations.[This[provides]

RST# In datalprotectioniduring[powerfransitions.[RST#-high[énablesformal@peration.Exitfromfesetplaces]
theldevicelih@synchronous(iead(@rraymode.

WAIT: Ihdicates[dataalid(ih[Synchronousl@rray©rMon-arrayBurstfeads.[ConfigurationRegisterBit 100
(CR.10,0WT)[determines(ts[polaritytwhenlasserted. With [CE#@And[OE#@tY, ,IWAIT s[activeloutputisO
VoL briVopvhenCE#AndOE#@re@sserted. WAITO5high-ZfCEA#GrOE#IBN,,.0
WAIT Out ¢ InBynchronous(arrayl@rmon-arrayfeadnodes,WAITihdicates(ihvalid[datalWhen[dasserted@nd
validldatalWhenlde-asserted.
« Inl@synchronous(pagelfhode,@nd@llwrite[hodes, WAITis[de-asserted.
WRITEENABLE:[Active-lowlihput. MlVE#[dontrolsiwritesibfhedevice.[Address@nddata@relatchedon]

WE# In .
thelrsinglédge [Of(WE#.

WRITEPROTECT: [Active-lowlihput.WP#-low[@nables[thelbck-downhechanism.Blocksih{lbck-down

WP# In cannotbeUinlockedithfheWnlockidommand.(WP#-highloverrideshelbck-downfunctionénabling
blocks(ibbe@rased@rprogrammedisingSoftware[dommands.

ERASE/[PROGRAMPOWER: ValidVppyoltagesOnthisball@llowblocklérasel@andprogramiunctions.

VPP Pwr Flashihemory(arrayGontents(@annotBel@lteredwhenVppRVpp k. Block@rase@ndprogram(atihvalid(]
Vpplioltages(sShouldhotbheAttempted.

Vielo Pwr DEVICEICOREIPOWERISUPPLY:[Core[{logic)SourceNoltage.Writesiofheflash@rraylarelihhibitedJ
whenlV 2V ko.[Operations(atlihvalid V- oltagesShouldotbe @ttempted.

VCCQ Pwr OUTPUTIPOWERISUPPLY:[@utput-driver[SourceNoltage.[]

VSS Pwr GROUND: [GroundTeferenceforldevicelbgicVoltages.[Connectfo8ystemlground.

VSSQ Pwr GROUND:[Groundreferenceforldevice@utputioltages.[Connectio8ystemground.

DU ) DON'TIUSE: DolnotMsehisball.ThisballShouldhotbeldonnectedo@nypowerSupplies,Signalsor(]
other(balls,[@ndnustbe leftfloating.

NC - NOICONNECT: MNolihternall@onnection;danbedriven(orfloated.

RFU - RESERVED{or[FUTUREUSE: Reservedbyhtelforfutureldevicefunctionalityl@nd@nhancement.
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2.4 MemoryMap

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 16 K-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 2 and Table 3 show the top and bottom parameter memory maps.

Table2.0 Top[ParameterMemoryMap

[ SizelKW) [BIk[ _ 64-Mbit |
16 66 [ 3FCO00-3FFFFF
16 65 | 3F8000-3FBFFF
16 | 64 | 3F4000-3F7FFF
16 63 | 3F0000-3F3FFF
64 | 62 | 3E0000-3EFFFF

Size(KW) [BIK[ _ 128-Mbit |

16 J130| /FCO00-/FFFFF
16 J129| 7F8000-7FBFFF
16 J128| 7F4000-7F7FFF
16 J127| 7F0000-7F3FFF
64 ]126| 7E0000-7EFFFF

Partition
Partition

OnelPartition
One[Partition

64 | 56 | 380000-38FFFF 64 J120| 780000-78FFFF

64 | 55 | 370000-37FFFF 64 Q119 | 770000-77FFFF

Partition
Seven(]
Partitions
Partitions
FifteenO
Partitions

64 0 | 000000-00FFFF

8-MbitMain(y 8-MbitParameter(]
8-MbitMain(} 8-MbitParameterl]

64 0 | 000000-00FFFF

SizeKW) [BIK[ _ 256-Mbit |

16 256 | FFCOO0-FFFFFF
16 |257| FF8000-FFBFFF
16 |256 | FF4000-FF7FFF
16 J255| FFO000-FF3FFF
64 |254| FEO00O-FEFFFF

One(Partition

16-Mbit[Parameterl(]
Partition

64 J240| FOO000-FFFFFF

64 ]|239| EFO000-EFFFFF

Sevenl]
Partitions

64 ]128| 800000-80FFFF

64 |127| 7F0000-7FFFFF

EightOd
Partitions

16-MbitMain[Partitions

64 0 | 000000-00FFFF

12 Datasheet
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Tablel3.00 Bottom[ParameterMemoryMap
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ISizeE(JKW)|BIk| 64-Mbit | SizeE(JKW)|BIk| 128-Mbit
S |oe 64 | 66 | 3F0000-3FFFFF Lo Do 64 [130| 7F0000-7FFFFF
22 |es 8¢S |gs
S5 |os 25 |E&

Za | o | 64 |11 | 080000-08FFFF pr o | 64 |11 | 080000-08FFFF
- 64 | 10 | 070000-07FFFF - 64 | 10 | 070000-07FFFF
§ : : . § : : .
& c N BB : & c N BB :
Es 2 | 64 | 4 | 010000-01FFFF Es 2 | 64 | 4 | 010000-01FFFF
gig S 16 | 3 | 00C000-00FFFF gé S 16 | 3 | 00C000-00FFFF
=& | ¢ [ 16 | 2 | 008000-00BFFF =8 | 2 [ 16 | 2 | oosooo-00BFFF
OE.O O [716 [ 1 | 004000-007FFF z O [716 [ 1 | 004000-007FFF
16 | 0 | 000000-003FFF 16 | 0 | 000000-003FFF
Size[(KW) |Blk| 256-Mbit

" » | 64 |258| FFo000-FFFFFF

c Oc

p= £.9

= o=

£ Jag

] ©

& o | 64 |131| 100000-10FFFF

{=

K

= oo 64 ]130| 7F0000-7FFFFF

5 |es

S |agt

& n @

- o | 64 | 19 | 100000-10FFFF

O 64 | 18 | OFO000-OFFFFF

@ - :

°© - : : :

%g S [ 64 | 4 | 010000-01FFFF

= S 16 | 3 | 00C000-00FFFF

E& | 2 [ 16 | 2 | 008000-00BFFF

Z | © [16 [ 1 [004000-007FFF

- 16 | 0 | 000000-003FFF

13
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3.0 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.

3.1 BuslOperations

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/O 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).

3.1.1 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 19 for details on the available read modes, and see
Section 9.0, “Special Read States” on page 44 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 50).

3.1.2 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 4, “Command Bus Cycles” on page 16 shows the bus cycle sequence
for each of the supported device commands, while Table 5, “Command Codes and Definitions” on
page 17 describes each command. See Section 12.0, “AC Characteristics” on page 52 for signal-
timing details.

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

3.1.3 Output[Disable

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

wovaua achpptdll
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3.1.4

3.1.5

3.2

®

Note:

Datasheet

28F640L30,[28F128L30,28F256L30

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-cs, 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 s 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 52 for details about signal-timing.

Device[Commands

Device operations are initiated by writing specific device commands to the Command User
Interface (CUI). See Table 4, “Command Bus Cycles” on page 16.

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.

15
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Tableld.00 CommandBus[Cycles

FirstBus(Cycle SecondBus[Cycle
Bus
Mode Command Cveles
y Oper | Addr® | Data? | Oper | Addr® Data?®
Read[Array 1 Write | PnA OxFF
ReadDevicedentifier =22 Write | PnA 0x90 | Read |PBA+IA |ID
Read CFIQuery >[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 %))(i%/ Write | WA WD
Program BufferedProgram?® >[2 Write WA OxE8 | Write | WA NEA
Buffered(EnhancedFactory[Program(] . .
(Buffered EFP)* >2 Write WA 0x80 | Write | WA 0xDO0
Erase Block[Erase 2 Write BA 0x20 | Write |BA 0xDO
Program/Erase[$uspend 1 Write X 0xBO
Suspend
Program/EraseResume 1 Write X 0xDO
Block LockBlock 2 Write BA 0x60 | Write |BA 0x01
Locking/O | Unlock®lock 2 Write BA 0x60 | Write |BA 0xDO
Unlocking - -
Lock-downBlock 2 Write BA 0x60 | Write |BA 0x2F
Program[Protection[Register 2 Write | PRA | OxCO | Write |PRA PD
Protection
Program(lockRegister] 2 Write | LRA | OxCO | Write |LRA LRD
Configuration | ProgramReadConfiguration(Register 2 Write | RCD 0x60 | Write |RCD 0x03
NOTES:

1. Firstitommand(dycleladdress[ShouldbefhelSsamelas(thel@peration’'sfargetladdress.
PnAEZ[Addresswithinthepartition.
PBAZ[Partition(baseladdress.
IAGentificationdodeladdress[offset.
QAE[CFI[Queryladdress(offset.
BAG-[AddresswithinfheBlock.
WAEEWordaddressofiinemory(locationfbbewritten.
PRAEZ[ProtectionRegisteraddress.
LRAZ[LockRegisterladdress.
XE[Anyalid[Addresswithintheldevice.
2. IDEdentifierldata.
QDE[QueryldataonD[15:0].
SRDF[StatusRegister(data.
WDEWord(data.
NEZWord@ountdfldatafbbe lbadedihtofheivritebuffer.
PDE[Protection[Register(data.
PDZ[Protection[Register(data.
LRDEMockRegister(data.
RCDZ[Read[Configuration[Registerdatalon[A[15:0].[A[MAX:16]@an(Select@anypartition.
3. ThelSecond(gycleldftheBuffered[ProgramCommandlsiheWwordldountldfthe[datafvobelbadedihtothe WwriteMuffer.Thisisd
followedbyupib[32Words(ofldata. Thentheldonfirmldommand{l0xDO) (s issued,friggeringihelarrayprogramming@peration.
4. Thel@onfirm@ommand{0xDO0)(is[{ollowedbythebufferdata.
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CommandDefinitions

Valid device command codes and descriptions are shown in Table 5.

Table3.00 Command[Codes[andDefinitions(Sheet1[0f[2)

i

I

Mode |Code|DeviceMode Description
OxFF |Read[Array Places(iheladdressedpartitionih[(Read[Arrayhode. Array(datalisoutputl@nD[15:0].
0x70 Read$tatus |Places(ihe@ddressedpartitionin(ReadStatusRegisterihode.Thepartition@ntersihisthode
Register after(alprogram(dr(@éraseldommandlslissued.[$tatusRegister(datalis[@utput@nD[7:0].
lFIQDelggélDewceD Places(theladdressedpartitionlih[ReadDeviceddentifierinode.Subsequentieadsfrom
Read 0x90 Configurationr] addresseswithinfhe[Partition@utputsianufacturer/deviceldodes, [Configuration[Registeridata,l
Regisgter Block[LockStatus, @r[Protection[Register[datalon[D[15:0].
0x98 [ReadQuer Placeslfhel@addressedpartitionlinfRead@Queryode.[Subsequenteadsfromthepartition
y addressesoutputlCommonFlashlIhterfacelinformation@n[D[7:0].

Clear[$tatusl] [TheWSMdan@nlySet(Status[Registerl@rrorbits.[The[Clear(Status[Registerl@ommandlisUsed(]

0x50 ) :

Register toldlearffhe[SR@rrorbits.
First@ycle[@ffal2-cycleprogrammingléommand;preparesihe[CUIfor@Mrite Operation.[Onlthel]
nextiwrite[@ycle,fhe@ddress[and(data@arellatched@ndiheWSM@xecutesfhelprogramming

Word®rogram algorithm[@tiheladdressedbcation.Duringprogramloperations, fhepartitionfespondsonly o]

0x40 Setu 9 Read[Status[Registerand[Program$uspend@ommands.(CE#0r[OE#Mustbe foggledfoll
P updatefhe$tatusRegisterlih[@synchronousead.[CE#Or[ADV#hustbefoggledfbUpdatethel]
StatusRegisterDatalforlSynchronousMon-arrayfead.The[Read[Array[@ommand(ustbe]
issuedlibfead@rraydata@fter(programmingbas(finished.
AlternateWord[J
0x10 |Program EquivalentiotheWordProgram[$Setupléommand,0x40.0
Setup
. Buffered This[@ommandibads@NariablemumberlofbytestipibtheDufferSize6f[32MWords@ntofhe
Write | OXE8

Program(J programBuffer.C]

BufferedO Theldonfirm@ommand(isIssued@ftertheldatalStreamingforiritinglhtotheBufferlis[done.This(

0xDO |Program( instructsfhe(WSM(b[performtheBufferedProgramlalgorithm,iritingthe [datafromthe Duffer]

Confirm toltheflashiihemory@rray.

Eﬁgg;ii% Firstidycle[0f[A2-cycle[@ommand;[ihitiatesBuffered[EnhancedFactoryProgramode]

0x80 |FactorvD (BufferedEFP).[The[CUIfheniwaitsforthe Buffered[EFPConfirmdommand,0xDO0,fhat(]
Pro ra¥nmin I:linitiates[the[Buffered[EFPIEIgorithm.E.\lltherommands@reignoredM/hen[Buffered[IIFPEhode[
9 9 begins.
Setup
0xDO BufferedEFPO|Ifheprevious@ommandWwasBuffered EFP[Setup{i0x80),the[CUllatchesihe@ddress@andd

Confirm data,[andprepares(theldevice forBuffered[EFPode.
Firstldycle[df@a2-cyclel@ommand;prepares(the[CUIfor(ablock-erasel@peration.[The(WSMO

0x20 BlockErasell |performs(ihelérasel@lgorithmiontheBlock@ddressedbyihelEraseConfirmléommand.fthe

Setup nextl@ommand(ismottheErase[Confirm{0xD0)[é¢ommand,fhe[CUISets[Status[Registerbits]
SR[4][and3R[5],[@nd[placesiheladdressedpartitionlinfead(Statusiegisterinode.

Erase Iftheffirsti@ommandwas(BlockErasel$etup(0x20),fthe[CUlTatchesihe@ddresslandldata,@ndl]

BlockErasel] the[WSMlerases(the@ddressedBlock.DuringBlock-eraseldperations, fhepartitionfesponds]

0xDO Confirm onlylib[ReadStatusRegisteri@ndEraseSuspendl@ommands.[CE#0r[OE#Mustbefoggledio]
updatefhelS$tatus[Registerlih[asynchronousead.[CE#0r[ADV#hustbelfoggledfopdatethel]
Status[RegisterDatafor8ynchronousMon-arrayfead.
This[@ommandlissuedfolanyldevicel@addresslihitiates@Suspendofiheldurrently-executing
Program(or program[@rblockeéraseldperation.The(StatusRegisterlihdicatesSuccessfullSuspend@perationl]
0xBO |Erasel] by(Setting@ither[SR[2][{(programSuspended)0r(SR[6]{eraselSuspended),@longWith[SR[7]0
Suspend Suspend (ready).[TheWrite[State Machinefemainslihfhe[Suspendhodefegardless(ofldontrolSignald
states((exceptforRST#[Asserted).
0xDO SuspendUd Thisl@ommandlissuedibl@nyldevice@ddressfesumes(ihelSuspendedprogramlorBlock-erasel]
Resume operation.
www.D
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Table[3.00 Command[Codes[@andDefinitions(Sheet2[0f2)

I

Mode Code | Device[Mode Description
LockBlockD Firstldyclelofla2-cyclel@ommand;prepares(the [CUIforBlockbck@onfigurationichanges.fthel]
0x60 Setu nexti@ommand(isotBlockock{0x01),BlockWnlock{0xDO),@rBlock@lock-Down[[0x2F),thel]
p CUIBets[Status[Registerbits[SR[4]@nd[SR[5],lihdicatinglalcommand(Sequencelerror.
L(I)B(I:i?nkD/D 0x01 |LockBlock Iftheprevious[éommandiwasBlockILock[$etup0x60),theladdressedblocklislbcked.
Unlockigg oxDO |Unlock®lock IfithePreviousldommandwasBlockockSetup[(0x60),fhel@addressedblocklisUnlocked.fthel]
addressedblocklslih@lbck-down(State, fthe@perationhasoléffect.
Ox2F Ié?;gl;DownD Ifthepreviousl@ommandiwasBlockILock[Setup{0x60),theladdressedBlocklislbckeddown.
ProgramO : . . . .
‘ Protectiond] F|rst_[ﬂycleEbﬂﬁm—cyclemgmmand,I:tbrepares[fheIIlIewce[ﬁ)rlﬁ[ﬂ’_rotectlon[Reglsterlbr[ﬂ.ockl]
Protection | 0xCO RegisterD] Registerprogram(©peration.TheSecond(dyclellatchesihelregister@ddressiandidata,@nd(Startsl]
s g thelprogramminglalgorithm
etup
ggﬁﬁmurationlj Firstldycle[dfla2-cyclel@ommand;[preparesihe[CUl{or[devicelfeadldonfiguration.Ifithe[$et(]
0x60 Re isgterD Read[Configuration[Registerl@ommand{0x03)(ismotfheMextldommand,iheCUISets[Status
Configu- Set%p Registerbits(SR[4][@nd[$R[5],lihdicatingl@al@ommand(Sequencelérror.
ration ReadO Iftheprevious[éommandiwasRead[Configuration[Register[$etup0x60),theCUITatchesthe
0x03 |ConfigurationO|address@ndiwrites[A[15:0]fofhe[ReadConfiguration(Register.[Following@ConfigureRead
Register Configuration[Registerl@ommand,Subsequentfeaddperationslaccess@rraydata.
18 Datas
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4.0 Read[Dperations

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 20).

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 15). See Section 9.0, “Special Read States”
on page 44 for details regarding Read Status, Read ID, and CFI Query modes.

The following sections describe read-mode operations in detail.

4.1 Asynchronous[Page-Mode[Read

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.

Note: 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 20).

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 52).

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.

4.2 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 20 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.

vwww. DataSheetdU.com
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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 21). 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 15 through Figure 17 for additional details.

4.2.1 BurstlSuspend

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 V,y 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 18, “Burst Suspend Timing” on page 56.

4.3 Read[Configuration[Register(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 15).

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 45).

The RCR is shown in Table 6. The following sections describe each RCR bit.

Table®.00 Read[ConfigurationRegisterDescription{(Sheet1[6f[2)

Read[Configuration[Register(RCR)

Readl WAITO | Data | WAIT | Burstd| CLKO Burst

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

RM | R LC[2:0] wp |DH|wp [ Bs [ceE | 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

www DataSheet4U.com

20 Datashéet et

www.DataSheet4U.com



intel.

28F640L30,[28F128L30,28F256L30

Table6.00 Read[Configuration[RegisterDescription(Sheet[2[0f[2)

15

ReadModel(RM) 0EFBynchronousburst-modelfead
1ZF[Asynchronous(page-modelfead{default)

14

Reserved([(R) Reservedbits(Shouldbeldleared((0)

13:11 | Latency[Count[{LC[2:0]) | 010EFCode2

011=Code3

100ZCodeld

101ZCode5

110ECode®

111ZCode[7 [{default)
(Otherbit(Settings(arefeserved)

10

Wait[Polarity[(WP) O0EFWAITSignalis@ctivelow
1EFWAITSignalis@ctivelhigh{default)

DataHold[{(DH) 0FDatalheldfor(a1-clockldataldycle
1EZDatalfieldfora2-clockldataldycle{default)

WaitDelay[(WD) OFWAITde-assertedWithaliddata
1EWAITde-assertedOneldataldycle Beforealiddatal{default)

Burst[$equencel(BS) O0FReserved
1ZLinear({default)
ClockEdgel(CE) O0F[Fallingledge
1ZRising@dge[{default)
5:4 Reserved[(R) Reservedbits[Shouldbeldleared{0)
BurstWrap{BW) 0FWrap;Burst@ccessesrapiithinBurstllengthSetbyBL[2:0]

1= NoWrap;BurstlaccessesdoMotMWrapWithinBurstIength{default)

2:0

Burstllength{BL[2:0]) 001F4-wordDurst
010E8-wordDurst
011[F16-wordburst
111=Continuous-wordburst{default)
(Otherbit[Settings(@reMeserved)

NOTE: Latency[Codel2,DataMoldfor@R2-clockidataldycle[(DHE1)Waitiustbelde-assertedwithaliddatal(WD 0

4.3.1

4.3.2

Datasheet

0).(WD[F[lisMotSupported.

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 3 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.

1"4";“«.""‘:'.gftaf‘éhﬁ’ﬂeiil,ﬂlm
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Refer to Table 7, “LC and Frequency Support for Bin 1 tAVQV/tCHQV (90ns / 17ns)” on page 22
and Table 8, “LC and Frequency Support for Bin 2 tAVQV/tCHQV (110ns / 20ns)” on page 23 for
Latency Code Settings.

Figure3.[First-Access(llatency[Count

ey e
ADVHY] _\ / ;

¢ CodelD(Reserved) :
DQ;5,IDQ — ' ;
oqmm—%’g@lﬁmx;fmxaﬁm ElEXEX =

I e T E—— ) D
e

DQs4IDQ

Table7.J LClandFrequencySupportforBin 1y qv/tcHov(90nsI17ns)0]

LatencyCount[Settings

Frequency[Support{(MHz)

2 <27
3 <40
4,18,6,0r7 <50
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Table8.0 LCandErequencySupportforBin2iayqy/tcHoyvil10ns120ns)U

Latency[Count[S$ettings Frequency[Support((MHz)
2 <22
3 <33
4,[8,[6,0r7 <40

See Figure 4, “Example Latency Count Setting using Code 3.

Figureld.[Examplellatency[Count[$ettinglsing[Codel3

4.3.3

CLK

2 3 —»: tDala 4:
/ I

CE#

ADV# : / : :
A[MAX:0] —G Address

.LCodeB

AJ;

High-Z

D[15:0]

<N Y|

oua W

A

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).

4.3.3.1 WAITSignal[Function

Datasheet

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 1D, 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 13,

“Asynchronous Single-Word Read (ADV# Latch)” on page 54, and Figure 14, “Asynchronous
Page-Mode Read Timing” on page 54.

23
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Table©.0 WAIT[Summary(Table

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

NOTE: Active:WAITs@ssertedintilldatalecomesialid,thenlde-asserts

434 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 5). 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:
tCHQV (nS) + tDATA (nS) <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 tchov (nS) + tpara (ns) > One CLK Period (ns), data hold setting of 2 clock periods must be
used.

Figure[3.[DataHold[Timing

CLKIC]

oy omsome ({5 W W X

o owsoo W

wovaua achpptdll
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4.3.6
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WAITDelay

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.

Burst[$Sequence

The Burst Sequence (BS) bit selects linear-burst sequence (default). Only linear-burst sequence is
supported. Table 10 shows the synchronous burst sequence for all burst lengths, as well as the
effect of the Burst Wrap (BW) setting.

Table10.[BurstlSequenceWord[Ordering

4.3.7

4.3.8

Datasheet

Start 5 Burst[Addressing[$equencel(DEC)
Addr. |Burstivrap -
(DEC) (RCRI3]) 4—Word[Burst 8—Word[Burst 16—WordEBurst Contmuous[Burst
(BL[2:0]FM0b001) | (BL[2:0]=M0b010) (BL[2:0]=0b011) (BL[2:0]=F0b111)
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-...
Clock[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.

BurstlWrap

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

ﬁ‘f"f"a"s’.%g’t:ﬂ&hﬂﬂeiii.{E}ﬂ’i
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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.

4.3.9 Burstlength

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 10, “Burst Sequence Word Ordering” on page 25). When a burst cycle begins, the device
outputs synchronous burst data until it reaches the end of the “burstable” address space.

wovaua achpptdll
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Programming[@Operations

The device supports three programming methods: Word Programming (40h/10h), Buffered
Programming (E8h, DOh), and Buffered Enhanced Factory Programming (Buffered EFP) (80h,
DOh). See Section 3.0, “Device Operations” on page 14 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 35 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 14). 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
29, “Word Program Flowchart” on page 71.

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, i, 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 33).

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, CFI 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.

27
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5.1.1

5.2

28

Note:

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 49 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 6, “Example VPP Supply
Connections” on page 32 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 15), 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 31, “Buffered Program Flowchart” on page 73).

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 a command 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 37, “Read While Buffered Programming Flowchart” on page 79).

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 49 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.

Datasheet
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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 32, “Buffered
EFP Flowchart” on page 74). 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[EFP[Requirements@and[Considerations

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

¢ The first-word address (WADO) 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:
e 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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5.3.2

Note:

5.3.3

30

Caution:

* Read operation while performing Buffered EFP is not supported.

NOTES:

1. WordBufferoundaries(lihfhelarray@reldeterminedBy[A[4:0][(0x00through@x1F).[The@lignmentStartpoint
iS[A[4:0]Z0x00.

2. Someldegradationlinperformancelay@ccurliffhislimitlis@éxceeded, Dbuthelinternall@lgorithm@ontinuesiol
work[properly.

3. Ififhelihternall@ddressGounterlihcrementsBeyondiheBlock'sihaximum(address,@ddressingraps(around o]
thelbeginning@fithe Block.

4. Ifftheumberfilordsiislessthan32,femaininglbcationsustbefilledWwith OxFFFF.

Buffered[EFPSetupPhase

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[EFPIProgram/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.

Datasheet
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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/Verify phase completion, the device enters the
Buffered EFP Exit phase.

Buffered[EFPEXit[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 30, “Program Suspend/Resume Flowchart” on page 72).

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 61.

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, CFI 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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5.5 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
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 30, “Program Suspend/Resume Flowchart” on page 72).

5.6 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.

Figurel6.[ExampleVPPZBupply[Connections

Vee VCC Vee VCC
Vep VPP PROT# VPP
10
KQ
® Factory(Word[ProgrammingWithlV ,EV ® Low[Voltage[ProgrammingOnly

@ CompleteWrite/Erase[ProtectionihenV sV, @ |ogic[ControlfDeviceProtection

Vee VCC Vee VCC
y
VerEVery m VPP VPP
® Low[VoltagelandFactory(Word[Programming ® Low[Voltage[ProgrammingOnly
® FullbeviceProtectionWnavailable
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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 15). 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 33, “Block
Erase Flowchart” on page 75).

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 27).

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 30, “Program
Suspend/Resume Flowchart” on page 72).
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6.3

6.4

34

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 61.

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, CFI 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 30, “Program Suspend/Resume Flowchart” on page 72).

Erase[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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7.0 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.

7.1 Block[lLocking

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 32 and Section 6.4, “Erase Protection” on page 34).

7.1.1 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 15
and Figure 35, “Block Lock Operations Flowchart” on page 77). 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| .

7.1.2 UnlockBlock

The Unlock Block command is used to unlock blocks (see Section 3.2, “Device Commands” on
page 15). 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 7, “Block Locking State Diagram” on
page 36).

7.1.3 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 15). 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 7, “Block Locking
State Diagram” on page 36).

Datasheet www.gsgiaaheeieh;,cz}m

www.DataSheet4U.com



u
28F640L30,[28F128L30,[28F256L30 IntGI ®

7.1.4 Block[@llock[Status

The Read Device Identifier command is used to determine a block’s lock status (see Section 9.2,
“Read Device ldentifier” on page 45). 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.

Figure@.[Block@ocking[StateDiagram

UNLOCKED : LOCKED
60h/01h
Power-Up/Reset
Default
WP#@WILEED
Locked-down
. 60h/ :
60h/DOh: o1h Locked-down(sdisabledby
[110] < - > WPHEY,,
WP#Z son/
Wmm_ﬂ 2Fh 60h/ Power-Up/Reset
2Fh
Default
60h/
01h
60h/DOhEWnlock[Command
60h/01hZMock[Command
60h/2FhFIlock-DownCommand

7.1.5 BlocklockingDuringBuspend

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 acommand 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 64, which shows valid commands during an erase suspend.

7.2 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 8, “Protection Register Map” on page 38).

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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Figurel8.[ProtectionRegisterMap
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7.2.1 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 15). Next, perform a read operation at that partition’s base address plus the address offset
corresponding to the register to be read. Table 13, “Device Identifier Information” on page 46
shows the address offsets of the Protection Registers and Lock Registers. Register data is read 16
bits at a time.

Note: If a program or erase operation occurs within the device while it is reading a Protection Register,
certain restrictions may apply. See Table 11, “Simultaneous Operation Restrictions” on page 43 for
details.
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7.2.2 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 15). Next, write the desired Protection Register data to
the same Protection Register address (see Figure 8, “Protection Register Map” on page 38).

The device programs the 64-bit and 128-bit user-programmable Protection Register data 16 bits at
a time (see Figure 36, “Protection Register Programming Flowchart” on page 78). 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).

Note: If a program or erase operation occurs when programming a Protection Register, certain
restrictions may apply. See Table 11, “Simultaneous Operation Restrictions” on page 43 for details.

7.2.3 LockingihelProtectionRegisters

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 15). 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 13, “Device Identifier Information” on page 46).

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.

Caution: After being locked, the Protection Registers cannot be unlocked.

Datasheet www.gséliaaheeieh;,cz}m

www.DataSheet4U.com



u
28F640L30,[28F128L30,[28F256L30 IntGI ®

8.0 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.

8.1 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.

8.2 Read-While-Write[Command[$equences

When issuing commands to the device, a read operation can occur between 2-cycle Write
command’s (Figure 9, and Figure 10). However, a write operation issued between a 2-cycle
commands write sequence causes a command sequence error. (See Figure 11)

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.

Figure@.[OperatingModeith[CorrectlCommandBequencelExample

AddressTA] Partition @ Pariton® (N
WE#W] \ / \ / \ /
OE#[]G]
Datal[D/Q] 0x20 0xDO OxFF
Ihtl n'] o i :L
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Figure10.[@peratingModewith[CorrectlCommand[$equencelExamplel
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Figurel.[@®peratingModevithllegallCommand$equenceExample
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8.2.1 Simultaneous[Operation[Details

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.

8.2.2 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 Writeloperationfolasynchronous(iead[fransition

WI18LMyyHav

The AC parameter W18 (t,ynav-VWE# 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@and NVZOE”IKNHCand [ﬂ\NHVH
The AC parameters W19 or W20 (tyync-WE# High to Clock Valid, and tyyyy - 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 SynchronouslrfeadfoWritel@peration(ransition

W21y i

The AC parameters W21 (tyw - ADV# High to WE# Low) and W22 (tcw -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, tayn) 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 21, “Write to Asynchronous Read Timing” on page 59, Figure 22, “Synchronous
Read to Write Timing” on page 59, and Figure 23, “Write to Synchronous Read Timing” on
page 60, for representation of these timings.

8.2.3 Read[@perationDuringBuffered[ProgrammingFlowchart

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 37, “Read While Buffered
Programming Flowchart” on page 79 for more details.

Note: 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 11
provides details on restrictions during simultaneous operations.)

Table11.0Simultaneous[@®perationRestrictions

Datasheet

Protection
Register[or]
CFlldata

Parameter[]
Partition
Array[Data

Other
Partitions

Notes

Read

(SeelNotes)

Write/Erase

While[programming(oreérasinglih[@lmain[partition, fheProtection]
Register0r[CFl[datafhaybereadfrom@nyotherpartition.

Readingfhelparameter(partition[arrayldatalisMmot@llowed(ifthe
ProtectionRegister0r[Queryldatalisbeingeadfrom@ddresses]
withinthe[parameter(partition.

(SeeMotes)

Read

Write/Erase

While[programming[@r(érasinglih[alain[partition,fead@perations]
arelallowed(ihfhelparameter(partition.

Accessinglthe[Protection[Registersior[CFl[datafromparameter]
partition@ddresseslshotlallowedwhen(feadinglarraydatafromihe
parameter[partition.

Read

Read

Write/Erase

While[programming[@r(érasinglih[alfhain[partition,feadOperations]
arel@llowed(ihfhelparameter(partition.

Accessingthe[ProtectionRegisters(or[CFl[datalih(alpartitionfhatlis [
differentfromheldneBeingprogramed/erased,@ndalsoldifferent
from(the[parameter(partition(is[allowed.

Write

No[Access[]
Allowed

Read

Whilelprogrammingfhe[ProtectionRegister,[feads@areonlyallowed
inlthe[@therain(partitions.

Accessliblarrayldatalinfhelparameter(partitionfisnot@llowed.
ProgrammingofltheProtectionRegisterdanonlydccurlinthed
parameter[partition, whichheans(this[partitionfislin(Read[$tatus.

NolAccessl
Allowed

Write/Erase

Read

While[programming(@rlérasingthe[parameter(partition, feads(ofthe ]
ProtectionRegisters[or[CFl[datalaremot@llowed(ih@nypartition.

Readslih[partitions(dtherhanfheain(partitionsareSupported.C]
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9.0 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
12, “Asynchronous Single-Word Read (ADV# Low)” on page 53, Figure 13, “Asynchronous
Single-Word Read (ADV# Latch)” on page 54, and Figure 15, “Synchronous Single-Word Array or
Non-array Read Timing” on page 55 for details.

9.1 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.

Table12.[Btatus[RegisterDescription(Sheet[1[0f[2)

44

Status[Register[(SR) DefaultValueZ0x80
. Erasel] Programl] Block- .
Wi rli:t):E/E‘LfaetEs SuspendO SEtr:tzZD Pé?gtﬁgm Vpp[Status | SuspendO LockedO Pgtr:ttlljc;nD
Status Status Status
DWS ESS ES PS VPPS PSS BLS PWS
7 6 5 4 3 2 1 0
Bit Name Description
7 DeviceWrite[Status[] O0FDevicelisBusy;programiorleéraseldyclelin(progress;SR[0]alid.
(DWS) 1=Devicelisfeady;[SR[6:1](@reMalid.
6 Erase[Buspend(StatusC] | 0E[EraselSuspendotlih(effect.
(ESS) 1Z[EraselSuspendlhleffect.
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Table12.[Status[RegisterDescription{Sheet2[0f[2)

Status[Register[(SR) DefaultValueZ[0x80
OF[EraselSuccessful.
5 Erase[Status((ES) 1Z[Erase(failldrlprogram(Sequencelérroriwhen(SetWwith($SR[4,7].
OF[Program(Successful.
4 ProgramiStatus((PS) 1ZProgramaill@rlprogrami8equence@rroriwhenSetWith[SR[5,7]
OEFVPPWithin[Acceptablelimitsduringprogram(drléraseOperation.
3 VeplStatusi(VPPS) 1EVPPREIVPPLKduring[programor@raseldperation.
2 Program[Suspend(Status| OF[Program(Suspendhotlinleffect.
(PSS) 1Z[Program(Suspendlhleffect.
1 Block-Locked(Status] OFBlocknotbckedduringprogram(orleérase.
(BLS) 1ZBlockbckedduringlprogramlarlérase;0peration(aborted.
DWSPWS
0 [O E[Programiorleraseldperationlin@addressedpartition.
0 [ E[Programiorleraseldperationlih@ther(partition.
Partition(Write Status] 1 [ EMNolactivelprogramiorlérasel@perations.
0 (PWS) 1 O [EReserved.

(Non-buffered[EFP [@peration.[ForBuffered[EFP[Gperation, Seel]
Section(8.3,[Buffered[EnhancedFactory[Programming’on(]
page 29).

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.

9.1.1 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.

9.2 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 15 for
details on issuing the Read Device Identifier command). Table 13, “Device Identifier Information”
on page 46 and Table 14, “Device ID codes” on page 46 show the address offsets and data values
for this device.

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

partition in the Read ldentifier state while the partition continues to program or erase in the
background.

ARLA Y o g ALl
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Table13.[Deviceldentifier@hformation

INial.

Item Address®?) Data
ManufacturerCode PBAF[0x00 0089h
DeviceID[Code PBAFD0x01 ID[(see(Table14)
BlockMock[Configuration: LockBit:
* BlockIsWnlocked DQgE[0b0
* BlocksIlocked BBAF0x02 DQgEM0bl
* BlockIsmotTocked-Down DQ;Z[0b0
* BlockIsIlocked-Down DQ;=M0bl
ConfigurationRegister(] PBAF0x05 ConfigurationRegisterData
[LockRegister0 PBA0x80 PR-LKO

64-bit[Factory-Programmed[Protection[Register

PBA[#[0x81-0x84

Factory[Protection[Register[Data

64-bitWser-ProgrammableProtectionRegister

PBA[[0x85-0x88

User[ProtectionRegisterData

[MockRegister1

PBA+[0x89

Protection[Register[Data

128-bitWser-ProgrammableProtectionRegisters

PBA+[0x8A—-0x109

PR-LK1

NOTES:
1. PBAZ[Partition[Base[Address.
2. BBAZBIlockBaselAddress.

Table14.[DevicelDGodes

9.3

46

Devicelldentifier[Codes
ID[CodelType DevicelDensity[] T B
(TopParameter) |(Bottom[Parameter)
64 Mbit 8811 8814
Devicel[Code 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 15 for details on

issuing the CFI Query command. Appendix C, “Common Flash Interface” on page 80 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 11, “Simultaneous Operation Restrictions” on page 43.
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10.0

10.1

10.2

10.3

10.4

Datasheet

28F640L30,[28F128L30,28F256L30

Powerl@ndReset

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 V oy before
applying Vccq and Vpp. Device inputs should not be driven before supply voltage equals Vo

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

Power[SupplyDecoupling

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 VVCC, 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[Baving[(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 ps 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 Vggg 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.

47
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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 15).

wovaua achpptdll
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11.0 Thermall@nd[IDC[Characteristics

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

Temperaturellinderbias —250CHb#858C
Storagefemperature —-650CHb[#1250C
Voltagelon@ny(signall{lexceptlVCC,VPP) -0.5 Vib#3.8 V 1
VPPMoltage —0.2VEbF100V 1,2,3
VCCvoltage —0.2V{b2.5V 1
VCCQUoltage —0.2V{b#3.8V 1
Output(Short(@ircuiti@urrent 100nA 4
NOTES:

1. \a/rc]):jt%gesﬁhownBrel:s‘pecifiedmithEbspect[tbwss.EIX/Iinimum[IDCIS)oItage[iSELO.S V@nlihput/outputSignalsO

-0.2 VIOnWcc, Vg, [@ndVpp Duringfransitions, hislevelhayWndershootfo=2.0 Viorperiods£20ms. 0
Maximum(DCNoltagednV 5V cF0.5 V,Which,[duringfransitions, ay[dvershootfb [V - [32.0 Vior
periods£20ms. MaximumDCNoltageldnlihput/outputSignals@ndVccg sV ccg0.5 V,Which,duringd
transitions, ay(dvershootVcco#2.0 Vibriperiods£20s.

2. Maximum[lDCEioItagelIbnNPPWay?DvershootEbeM.O Vfor[periods(£20[ns.

3. Program/eraseMoltagelis{ypically1.7[V-2.0V.[0.0V Gdanbe[appliedforB0MHours haximumibtal, fo@ny
blocks(for1000[dyclesnaximum.@.0V[program/eraseioltagetayeduceblockldycling@apability.

4. OutputiShortedorBolmorefhanionelSecond.Molorefhan@nedutputiShorted@t@dime.

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
Tc Operating[Temperature -25 +85 °C
Vee | VCClSupplyVoltage 1.7 2.0 1
Veeg | /OBupplyloltage 2.2 3.3 Vv
VepL | VppVoltage[Supply((Logicllevel) 0.9 2.0
Vppy |FactorylordprogrammingVpp 8.5 9.5
tppy | MaximumVPPHours VppEVppny 80 Hours 2
Block | Main@andParameterBlocks VppEVcc 100,000
EraseJ|MainBlocks VppENVppH 1000 | Cycles
Cycles |parameterBlocks VppEVppy 2500
NOTES:

1. TeFCasedemperature

2. Infypical@peration,the[VPP[programioltageisVPPL.[VPPdanbedonnectedfo8.50V Z9.5VFor(10000]
cycleslonliainblocks,[@nd2500[dycleson(parameterblocks.
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11.3 DCI[Current[Characteristics
‘ Veco | 22VEB3V
Sym Parameter Unit Test[Conditions Notes
Typ | Max
Vccgm/ccm/lax
I, |Inputdload[Current 2 | PA |VecgBENVccgMax
V|N[§WCCQ@I‘[GND 1
Outputd Vccgm/Ccm/laX
lLo |Leakagel |D[15:0],0WAIT +10 | A |VecoEWecgMax
Current V|N§WCcQ@r@ND
64Vbit | 20 | 35 VecENVcMax
128MMbit| 30 | 55 VecqEVecoMaxn
lccs | Vecr$tandby, ua |CE#ENce
| PowerDown . RSTHEN ccorforlics)
cco 256Mbit| 55 95 RST#EGNDI{forl-cp)
WP#@WH 1,2
64Mbit | 20 35 VecEVcMax
128MMbit| 30 | 55 VecqEVecqMax
lccaps |APS pA |CE#3ZVsgq
256Mbit| 55 | 95 RST#ENceqn
AIIEhputsIﬁreBtlIbail[beailEGVCCerWSSQ).
Asynchronous[Single-Word
f2BMHZLITCLK) 14 1 16 | mA
Page-ModeRead
f2(13MHZ(5[CLK) 9 10 | mA |4-WordRead
16 19 A |Burstlength=4
20 24 EA Bﬂztﬂbzgth—S VecBWecMAX
Averagel |SynchronousBurstRead 9 — CE#EZV_
f=20MHz 23 27 | mA |Burstllength=16
ICCR Vcc[Read[ B i hE0 OE#I}W|H 1
Current 30 | 35 | ma |Burstiengt V1 1 i
Continuous NpUts: LV ®rtyiy
18 21 | mA |Burstlength=4
SynchronousBurst(Read 24 28 | mA |Burstilength=8
fZBAMHzZ 28 33 | mA |Burstllength=16
Burstlllength=0
30 35 | mA Continuous
1,34,
locw o VecProgram(Current, 36 51 | mA |VppENpp ,[program/eraselin[progress 7
cow.
cce |VcclEraselCurrent 26 | 33 | MA |VppEVppy [Brogram/eraselih(progress 1’3;’5’
64Mbit | 20 35
| VccProgramBuspendCurrent, _
ICCWS’ VCC[E g 5 pd[q; t 128Mbit| 30 55 PA |CE#EN ccqiBuspendlniprogress 1,6,3
cces |VecEraselSuspendCurren >S6Wbi| 55 95
Ipps, |Vpp$tandbyCurrent,
Ippws, | Vpp[ProgramiSuspend[Current, 0.2 5 MA |VppEFVpp,Suspendlihiprogress 1,3
Ippes | VpplEraselSuspendCurrent
iy ataSheet4U.com
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Veecq | 2.2VE3.3V ) -
Unit Test[Conditions Notes

Sym Parameter
Typ | Max

IPPR Vppﬁead 2 15 HA VPP@WCC

0.05 | 0.10 VppEVpp, programlihiprogress
| V rogram[Current mA :
pPw | VpPPTOg . 8 22 VppEFVppy programlinfprogress 13

0.05 | 0.10 VppEVpp, graselinlprogress
| VpplEraselCurrent mA :
PPE | "PP 8 22 VppEVppy raselniprogress

NOTES:

. AlligurrentsfareRMSnlessoted.TypicalNalues@tiypical Ve, T c[FH25°C.

. lccslsihel@verageGurrentieasured@veranyBsiimelihterval Bfis(after[CE#(is[deasserted.

. Sampled,mot[100%[fested.

. Vccliead#[program(@urrent(istheSumBfV e fead@ndVc[program@urrents.

. Vecllead#[@raseldurrent(isfhe SumBfV o leadland W [@raseldurrents.

. lcceslisSpecifiedwithfheldeviceldeselected. If[devicelisfead Whilelih[@raselSuspend, @urrentiBlcesPluslecg.

. lccw Ieceneasured@verliypical Orihaxfimes(Specifiedin[$ection12.3,[Program@andErase[Characteristics"[on[]
page 61

~NOoO O~ WNE

11.4 DCVoltagelCharacteristics
Veco | 2.2VBB3Y
Sym Parameter Unit| Test[Condition Notes
Min Max
V). |InputdlowVoltage 0 0.4 \ 1
H nput[H-IlghlSVOItage 04 VCCQ \
Ve EVecMIN
VOL OUtpUtDlOWWOItage 0.1 \ VCCQEWCCQMIN
oL Z00MA
_ Veeo Ve EVcMIN
VOH OutputEE-IlghlSVOItage \ VCCQEWCCQMIND
-01 lon = =-100A
VppLk | Vpplock-OutVoltage 0.4 \ 2
Viko |VccllockVoltage 10 \
VLKOQ VCCQ[IIOCkEVOItage 0.9 \
NOTES:

1.V [@anlindershootb50.4V@andVy@an@vershootfoV cco+0.4Vioridurations Bf20Ms(orless.
2. VppEVpp lihhibits[érase@ndprogramoperations.DoMotluse Vpp, [AndVppydutsidefheirvalidfanges.
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12.0 ACI[Characteristics
12.1 AC[Read[$pecifications(VccoFR2.2IVIFH3.3V)
Num | Symbol Parameter [Speed =90 —110 Units | Notes
Min | Max Min | Max
Asynchronous[$pecifications
R1 tavav Read[@yclefime 90 110 ns
R2 tavov Address[ioloutputivalid 90 110 ns 6
R3 teov CE#l{lbw(o[dutputivalid 90 110 ns
R4 tolov OE#Ibw(Iboutputivalid 25 30 ns 1,2
R5 thoy | RST#MighMoButputalid 150 150 ns 1
R6 teLox CE#low(foButputihlbw-Z 0 0 ns 13
R7 toLox OE#[{Ibw(ib[Butputihlbw-Z 0 0 ns 1,2,3
R8 tenoz CE#bighbbutputihlhigh-Z 24 24 ns
R9 teHoz OE#[high(bdutputlihhigh-Z 24 24 ns 13
R10 ton cOthgggﬁold[trom[ﬂrstlﬁccurnngderess,[(DE#,IIbr[G)E#E 0 0 ns
R11 terEL CE#[pulseWidthHigh 20 20 ns 1
R12 terry CE#{Ibwo[WAIT Valid 16 20 ns 1
R13 [— CE#[highfo[WAIThigh(Z 17 20 ns 1,3
R15 [ OE#Ibw(foWAITMalid 17 20 ns 1
R16 toLTx OE#Ibw{oWAIT ihbw-Z 0 0 ns 1,3
R17 toHTz OE#[highGbWAIThRigh-Z 20 24 ns 1,3
Latching[$pecifications
R101 tavvh Address(Setupo[ADV#high 10 12 ns
R102 teLvh CE#[Ibw(fo[ADV#[high 10 12 ns
R103 tuiov ADV#{lbw(oldutputivalid 90 110 ns 1
R104 tyLvh ADV#[pulseWidthbw 10 12 ns
R105 typvL ADV#[pulsewidth[Bigh 10 12 ns
R106 tyHax Address[holdfromADV#high 9 10 ns 14
R108 tapA Pagel@ddressaccess 25 25 ns 1
R111 tohvh RST#MhighfoADV#(high 30 30 ns 1
Clock[$pecifications
R200 [ CLK{requency 50 40 MHz
R201 tek CLKIperiod 20 25 ns 13
R202 toyc. | CLKMigh/lowdime 9 9 ns '
R203 | trciwrek | CLKMall/risefime 3 3 ns
Synchronous[$pecifications
R301 taveHiL Address[Setup[CLK 9 9 ns
R302 | tycpr | ADV#bwiSetupolCLK 9 9 ns 1
R303 | tgcun | CE#IbwiSetup@olCLK 9 9 ns
R304 | teyoyi oy | CLKToDuUtputivalid 17 20 ns
R305 tenox OutputoldfromCLK 3 3 ns 15
R306 tehax Address(holdfromCLK 10 10 ns 1,45
R307 [ CLKo[WAIT Valid 20 22 ns 15
50 Datas‘ﬁ"é‘%'PataShEEMU'mm
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R312 torrx | WAITHold

Num | Symbol Parameter Speed =90 =110 Units | Notes
Min | Max Min Max
R311| tew  |CLKValidEoADV#Setup 0 0 ns 1
[from[CLK 3 3 ns 1,5

NOTES:

1. SeelFigure25,ACIThput/OutputReferenceWaveform”dnlpage 62fbriimingheasurementslandtaximum(]

allowablelihput(Slew(rfate.

abwnN

Figure12.[Asynchronous[$ingle-WordRead [[ADV#[Low)

. OE#(hay(DeldelayedBylipibliE o2 ovAafterlCE# sallingleédgewithoutimpacto ik oy
. Sampled,mot[100%(fested.
. Address(holdlih[SynchronousBurstihode 5 ax 0r By ax, Whicheverfiming[Specificationis[Satisfied(irst.
. Appliesionlyio[SubsequentSynchronous(feads.

1—

jﬁ4R8

%RQ»
{

4R17ﬁ

R1 >
R2 %
AddressTA] K
ADV#
R3
CE#[E} \
¢« R4—— >
OE#(G]
»R15 ﬁ
WAITT]
[«R7
l«—R6

Datal[D/Q]
le

R5
RO

<
RST#IP] /

NOTE: WAITShownlde-assertedduring@synchronous(feadimodel{CR[10]=0WaitlassertedIbw).
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Figure3.[Asynchronous(Single-WordRead [[ADV#(LLatch)

j R8 |«

R1 »
R2 »
Addressi[A]
A[1:0][A]
R101
R105 R106
ADV#
R3
CE#[[E} Y
R4 RO—»
OE#(IG]
#+R15-» LRﬂﬁ
WAIT[T]
—R7———
¢ R6——> «-R10
Datal[D/Q)] G

NOTE: WAITShownlde-asserted(duringl@synchronousfeadmode[([CR[10]=0Wait[@assertedlbw).

Figure[14.[Asynchronous[Page-ModelRead[Timing

A[L:0]

ADV#

CE#(E]

OE#1G]

WAITT]

DATAID/Q]

e R1

Pmi T
A[Max:2][A]

R101 ‘
H R105 R106

e RI—> W [«R8
fe——R4——> » %leo
F L |
R154f RL7¥
Lmﬂ —R108| J R9 L

L h h -

NOTE: WAITBShownlde-asserted[during@synchronousieadmode[CR[10]=0Wait[@assertedIbw)
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Figured5.[3ynchronous$ingle-Word[ArraydrMNon-arrayRead[Timing

Figure16.[ContinuousBurstRead,[Showing@nOutputDelay[Timing

Datasheet

: : Latency[Count : : :
| | | | |
| | | | |
! +-R301-»e——R306—»{ | i ! ! !
ek N\, |/ ! /T \ / 7 L
| w2 — |
AddressA] _( ‘
! Llem—»eRloe | |
I R105 | | |
! R104—» } » 1
ADV#(V] : : )s :
! —R303 | |
| «——R102—>» | |
| R3 »R8le |
o\ _ I
| e R7—— e-Ro-» |
oE#gel T\ ! ! / |
‘ ) ‘
| +R15« | +—R307-| —»R312-R17— |
WAITET] | \ 1 (( / N B e
| | |
| t R4 |
! ! —R304—» «R305 !
DatalDIQ] T oaam— e
NOTES:

1. WAITs[driven(per[OE#[assertion[duringSynchronous(arrayorhon-arrayfead, @nd@anbedonfiguredio]
assert(@ither[during[dr@neldataldyclebeforevalid(data.
2. Thisldiagram(llustratesthel@éaselihiwhich@nb-wordburstlisihitiated b theflashhemorylarray@nditis
terminated by [CE#[deassertion(afterfhefirsttvordlihfheDurst.

|
|
[«R302-» :
» R306 ¢ R34 [eR304s | R34 fe
ek N/ TN \ \_
| o | R |
| —R1011% 2‘ |
adressT) (K _* ——
| JRlOBL | |
s | T .
ApvaV] |/ \ | ) ! )
1 R303+j | |
| Pmoz L |
cer I B
| | |
omal ~
| » RI5 [« | »R307 ¢ ¥ [eR312 |
WAITIT] }——\_“ L/ ‘ S—/
i i » R304 |« i
| %m;ﬁ | slRa05 | »{R30je | o{R30SHe «—>{R305
Data(DIQ)| {f - o | ) ) ac

|
|
|
R301-»| |
|
|
|
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intel.

NOTE: AtlthelenddffWord(Line;fheldelaylihcurrediwhen@Burstlaccessldrosses(all6-wordBoundary@andihel
startingladdress(ismot4-wordBoundarylaligned.C]

Figure17.[3ynchronousBurst-ModeFour-WordRead[Timing

| |
| LatencyCount
| |
|
|

| |
| |
| —R302] | |
| [¢—R301—»e-R306-»| " |
ek |\ i\ \ [ [ [ /[
| o : | | |
| f—R101— | | | |
] — _
| r—> R105 jmos | | | |
[ l—R1021 ! ! ! !
ADVHIV] : / }) | | |
: [«R303-»| : : : :
| | | | |
| ‘Q’l | | | *( RS ke
| | | |
CEHE] T\ (f ! ! /T
A T T T
| ‘ | | | jere
OE#([C] | \ “ | | 1/
| ki | | |
: » R15 ﬁ ! [—R307-»] 1 1 1 4R17F
WAITT] I (( / | | | R
| | | | |
I R4 l—R304 I I I
! <7R74-( —R304—  » R305 ﬁ ! ! ! R10
| | | |
DataDIQ) {f N 0 @ T @ T O C e ——

NOTE: WAITIsdriven(per[OE#(assertion[duringSynchronous(arraylorfon-arraylead. WAIT[asserted[duringC]
initialTatency@nd(deassertedlduringvValid[datal(CR.10=F0Wait[@assertedIbw).

Figure8.BurstBuspend(Timing

ﬁ_LAA

R304 l«R305 l«R305
f§ ST/
R1 s‘
)
)
+R9e i [«R4-
§)
LARU Lle [ R312
o |
) 3
R7 |
! ‘ ;q -»R304 +>R304 |
DATAIDQ] +——————+——{ @ Q0 @ ot ol @ 2
NOTES:
1. CLK[@an[belStopped(iheither(highldrlbw(State.

2. WAITIsdriven[per[OE#[@ssertionlduring8ynchronous(arrayorfon-arrayfead. WAIT@sserted[duringlihitial ]
latency@ndldeasserted(duringValid[data[{CR.10Z[0Wait[dssertedlbw).
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ACWrite[$Specifications

Nbr. | Symbol Parameter((-2 Min Max | Units | Notes
w1 teawe | RST#BighecoveryfoWE#({Ibw 150 ns 1,2,3
W2 tew. | CE#[SetupbWVE#Ibw 0 ns 1,2,3
w3 twown | WE#DWrite [pulseWidthTow 50 ns 12,4
W4 towwn | DatalSetupdoWE#high 50 ns
W5 tavwnd [Address(SetupoWE#high 50 ns
W6 twren | CE#hold fromWE#(high 0 ns 1,2
w7 twrox | Datalbold fromWE#{high 0 ns
w8 twrax[] | Address(hold fromWE#(high 0 ns
W9 twnw 0| WE#pulseWidthhigh 20 ns 1,2,5
W10 | typws0|VppBetup@IVE#High 200 S | .4y
W11 | tow |VpplholdfromStatusTead 0 ns
W12 | toue. |WP#Moldfrom[Statusiead 0 ns 1237
W13 |t | WP#SetupfoWE#high 200 ns T
W14 | tyued|WE#RighfoDE#Tow 0 ns 1,2,9
W16 |ty |WE#highfbFeadialid tavou+35 ns |1,2,3,6,10
WritelfolAsynchronous[Read[Specifications
w18| tyay |WE#[B|igh[thdedressI]alid 0 | | ns | 1,2,3,6
WritelfoSynchronous[Read[Specifications
W19 | tynewe |WE#BighdbClockvalid 19 ns 123610
W20 | twuw |WE#ighfoADV#HighD 19 ns |
Synchronous[Read o Write[$pecifications
W21 | tyuw |ADV#DBighfoMWE#Ibw 20 ns 12311
W22 | tou |ClockhighfoMVE#Towd 20 ns o
NOTES:
1. Writelfiming[@haracteristics[duringléraselSuspend(@retheSame@shirite-onlyoperations.
2. Alwrite[@peration[@éanbeferminatedwith(@ither[CE#[GrlIWE#.
3. Sampled,not100%[fested.O]
4. Write[pulseidth Tow((ty wh@r e gn) i5definedfrom (CE#0r WE#Ibw{(whicheverOccurs(last) o [CE#0r0
WE#high{whicheverloccursfirst).[Mence, By wHETE enEBv enE T wWH-
5. Write[pulseWidthBigh{Qtypw ©@r Teqel) i5definedfrom[CE#OrWVE#Righ(whichever@ccurs(first) fb [CE#0r0
WE#Iow[{whicheverl@ccursast).Hence, Byyw EEene EByvne EEeqrwl)-
6. tyrvn©Or ByncrdmustbehetiWhenfransitioningfrom@write [@ycleblalSynchronous(Burstfead.
7. VpplandWP#shouldbe @taNalidIevel untilléraseorprogramSuccess(isdetermined.
8. This[Specificationlis0nly@pplicablelwhenfransitioningfrom(aiiriteldyclefolan@synchronous(read.[Seel]
specW19[andW20{or8ynchronousread.
9. WhenldoingaRead[Statusloperationfollowing@lprogram(orleraselirite@ycle, W14[i5[20ns.
10.Add0ns(iflthewriteloperationsfesultsih@AMRCRIGrblockIbck(Statusi@hange, forfhelSubsequentiead ]
operation(io(feflectfhis(@¢hange.
11. TheselSpecs@relfequireddnlywhenltheldevicelisih[a8ynchronoushodeland@dlocklis@ctivelduring

address(Setup[phase.
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Figure[19.WritefloWriteTiming

ﬁiwsgkwsﬁiwsgﬂ%wsﬂ
AddressTA] [l -
ﬁ W2 le «WGﬁ ﬁ W2 le «WGﬁ
CE#[E}
+— W3—— pe—WO— e W3———————»
WE#W]
OE#(G]
km—wvwﬁ F—W4—>+W7ﬂ
Datal[D/Q]
FWl»
RST#(P]

Figure20.[AsynchronousReaddoWrite[Timing

le R1 »
F7R24-( 'Fiwsgkwsﬂ
AddressTA] [ —
R [«-R8—>
CE#IE}
fe——R4——», R9 ‘
OE#([G]
W2+F7W34>«W6
WE#IW]
%RlS—h‘ eRl?—ﬂ
WAITIT]
»R7 » W7
e—R6 > FRlO HWA—»
DataID/Q]
I RS d
RST#([P]

NOTE: Waitlde-assertedlduringlasynchronousfeadl@andduringiwrite. WAITHigh-Zduringrite[per[OE#[de-
asserted.
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Figure21.Writefo[AsynchronousRead[Timing

28F640L30,[28F128L30,28F256L30

e W5 e W8 R1 »
* T i
Addressa] K )&
ADVEIV]
fe—n2— W6 —{ + [«R10
CEHIE}
W3 w18
WE#TW]
Wl
OE#1G]
[e—R15—f [R17-»
WAIT(T] -
R2 = +R8
W7 R3 —R9
Data[D/Q] D Q -
fe—wW1—n
RST#IP]
Figure22.[3ynchronous[ReadfoWrite[Timing
: : Latency[Count : :
| le—R302—] | | |
| [—R301—»«-R306-» . | |
CLKIIC] ( \ ‘) \ / \ / \ / \ / \ \ /
I R4 » riws
! M—R101-— ! W18 je
acdress) K * —
: ’-—» R105 jmos :
: k—R1024 | [-R104-» 20—
ADVAIV]| / ) V
| R303-»] | ‘
I | R11
I R3 J$R13 j > W6
CEATE] \ ff N\ /
! ! le R4 ‘
| | B
| | > R8¢
OE#(]G] : ” \ ‘
| | —W19—»
: : > W8 [ W15
‘ " <|—W2—*—W3—><—W9—D(
WE# | )
| 0
! | RG> R307 @« —{R312
WAITIT] | Ss \ s
: J [—R7—»{»| R304 (¢ »R305}« W7
Datap/q] { q o D

NOTE: WAITShown[de-assertedandHigh-Z[perE#[de-assertionlduringrite[@peration[(CR[10]=0Wait[]
asserted(lbw).[Clock(is(ignored(duringWrite[0peration.

Datasheet www.ggtasheemu.mm
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Figurel23.Writefo[SynchronousRead[Timing

: | : LatencyCount : :
! »R302 |« ! ! !
! HR301}« | | |
| ] R2 ] |
CLK | o N San { SRR S A S
| |
I f———Wws He—ws [+——R306 I
Addressi[A] -<
| ‘ R106 |
‘ »|R104 ‘ »
ADV# | ! )
| |
I le—W6 R303 |« I
I fe-W2-» R11 I
| | |
CE#IE} | + + SS
| <7W34><—W18—|-‘ | |
WE#IW] 1/ ! ! )
| | \4‘
I I et R4
| T |
OE#(C] | ‘ ‘ £
! ! 4315 [« +R307+]
WAITIT] T T \_Ss;
: > W7 : : + R304 [« [ R305
I fe—W4—s ; R3 | -+ R304 |«
Data([D/Q] : D : : SS : [°) @ o
T
| fewi | | | |
RSTH#IP] | ‘ ‘ | ‘

NOTE: WAITShownlde-asserted@ndHigh-Z[per[@E#[de-assertionduringwriteoperation[((CR[10]=0Wait[]
assertedbw).
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12.3

12.4

Datasheet

28F640L30,[28F128L30,28F256L30

Programl[@nd(EraselCharacteristics

V V
Nbr. | Symbol Parameter PPL PPH Units |Notes
Min ‘ Typ ‘ Max | Min ‘ Typ ‘ Max
ConventionalWordProgramming
Programd |Singlelword 150 | TBD 150 | TBD
W200 fterow  |Time Singlegell 30 [ 78D 30 [Tep| M | !
Buffered[®Programming
W200 |tprogw |Program [Singleiword 150 | TBD 150 | TBD S 1
W21 [tgurr |TiMe OneBuffer(32words) 640 | TBD 288 [ 864 |
Buffered[Enhanced[Factory[Programming
W451 |tgerpw Singleord N/A | N/A | NJA | NA | 7 21 1,2
P
w452 ['BEFP/ r09r8M 5 ftered EFPSetup | VA | NA [ NIA | 5 | N [ A | P | 1
Setup
Erasing@ndZuspending
W500 |ters/pB . |16-KWord[Parameter 04 | 25 04 | 25
W50T Jtemams |- o0 M [62-KWordiVian 08 | 4 o7 ] 4 | ° .
W600 (tsysp/p SuspendO Program(Suspend 20 25 20 25 s
W601 [tsyspe  |Latency  |EraselSuspend 20 | 25 20 | 25 | *

NOTES:
1. TypicallvaluesheasuredatT - [ZF250C[AndMominaloltages.Performance@umbers@realidfor(allSpeed

versions.[Excludes[System(dverhead.[Sampled, butfot100%fested.

2. Averaged(@ver[éntire[device.

Reset[$pecifications

Nbr. | Symbol Parameter Min Max Unit Notes

Pl [tpipny  |RST#[pulseiidthlbw 100 ns 12,34

P2 |to e RST#(Ibw(ibldevicelfesetduring@érase 25 1,3,4,7
RST#(Ibw(ibldeviceesetduringprogram 25 us 1,3,4,7

P3 |tyccpn |Vcc[PowervalidibRST#(de-assertionl(high) 60 1,4,5,6

NOTES:

1. TheselSpecifications[areMalidfor(allldevice¥ersions{packages(andSpeeds).

2. Theldeviceayfeset(ifip pyisEtp pyMIN,Butfhisismotiuaranteed.

3. Not@pplicable[f[RST#[isfiedb[Vcc.

4. Sampled, butnot100%[fested.

5. IfRST#sHiedfbihe V- [Supply, [devicewillhotbefeadylintill,ccpy@fterVe c B=VcMin.O

6

until WCc§=ch(min).

~

. IfRST#[sMiedo@anySupply/signalWithVccqryoltagelevels, the[RST#lihputoltage hustMotéxceed VU

. Resetléompletesiwithinfp pyIfRST#is[AssertedWhileholeéraseldriprogramldperationlis[@xecuting.

1"““1";".'.8?133"!8&‘41!.!3!]m
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Figurel24.[ResetOperationWaveforms

(A) Resetduring
readMode

(B) Resetlduring

P1<P2

(C) Resetlduring

P1@ P2

(D) VCCPower-up(o
RST#ligh

program@rBlockerase

program@rBlockerase

V,
RST#[P]

V,
RSTHIP]

V,
RSTH#[P]

cc

@ Abort

N Complete

@ Abort

\_/ Complete”|

ORON

12.5 AC[Test[Conditions

Figure25.[ACOhput/OutputReferenceWaveform

\

ccQ

InputN/CCQ

12 XdiTes

L L
/7 7

tPoints——» f V

CCQ/2[(Dutput

ov

L L
/7 7

NOTE: AC(estlihputs(aredrivenatlVecgforlogiclll"@ndD.0 Viorogic0."Ihput/outputfimingBegins/endsC
atlVccg/2. Ihputse@ndfallfimes{10%bPB0%) < BMs. WorstdaseSpeedioccursatlV cc BV cMin.

Figurel26.dransientEquivalentTestinglload[Circuit

Device
Under(Test

Veeq

Ry

1.
l

QOout
%RQ

NOTES:

1. Seeltheffllowingableforléomponentvalues.
2. Testl@onfiguration[@omponentitalueforiworstldase[Speed[donditions.

3. Clihcludesljigldapacitance

Table5.[OTestl@donfigurationldomponentialuefloriworstdaselSpeed@donditions

Test[Configuration

CLpF)O

R,{Q)

R,UQ)

2.0V [Standard(Test

30

22K

22K

62
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Figure27.[ClockIhputlACWaveform

12.6

Table[l6.[Tapacitance

Datasheet

28F640L30,[28F128L30,28F256L30

Capacitance

Symbol Parameter?! Typ Max Unit Condition Note
Cin Input[Capacitance 6 8 pF ViNED.0V 1,2,3
Cout Output[Capacitance 8 12 pF VoutEFD0.0V 12
Ccex CE#lIhput[Capacitance 10 12 pF V\yE0.0V '
NOTES:

1. TcEE25°C, A0 MHz.
2. Sampled,not100%[fested.

3. Cn[(Max)[Z[0pFIbr256MbitDensity

1"““1";’\'.8?133"!8&‘41!.!3!]m
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Appendix[AIWritelStateMachinel{(WSM)

Figure 28 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.

Figurel28.Write[StateMachine3—MNext[State[Table[{[Sheet10f[6)

CommandIhputfb[Chip@ndesulting[Chip [NextS$tate
§ Buffered]| BEConfirm,
Writefo[l Lock,O
Word[ h. [ P/EC BPIIPr 0 ’
) Read | ord | Bufferedn|  Eraser E"F a:ceg e ! o gg'] Read Sc'miar .| Readmm uniock
Cu rfem[@hlp[ Array [T ogram Program] | Setup[@ actory! Sume, ase Status ) us ID/Query  |Lock-down,
Y @5 g p ) y ,
) @&P) PgmiSetup]  ULB, Suspend Register[® CREetun®
Statel @ Confirmi®1] up
(FFH) | (10H/40H) (B8H) (20H) (80H) (DOH) (BOH) (70H) (50H) (90H,98H) (60H)
Program] Erasel Lock/CRO
Rea Read BPSet BEFPSet Read
dy Y Setup up Setup up Y Setup
Ready (]
Lock/CRSetup Ready((LockEror([Botch]) (UnlockO Ready[(LockEror([Botch])
Block)
Setup
OoTP OTPBusy
Busy
Setup WordProgramBusy
WordO
WordD Busy ProgramBusy Program(] WordProgramBusy
Program Suspend
WordO
Suspend WordProgramSuspend Progranm(] WordProgramSuspend
Busy
Setup BPILoad1{GiveWw ord¢ountldad[N-1]}; [ N=0[(w ord¢ountZ1) [gofoBPConfirm; [Ese[(NHotZ0)[gofoBPLoad2
BPLoad, BPLoad2{Giveldatallbad)
BPLoad(2| BPConfirmW henl@ount=0,H SEBPIbad2[(note: MBPW il BotchAt(this [point (i [any Block@ddress i [differentfromthefirst@ddress)
BPJ N
Eri h Bl h
Confirm Ready[{(Error[Botch]) PBusy Ready [([Eror([Botch])
BPO
Bl Bl Bl
PBusy PIBusy Suspend] PBusy
A0 BPSuspend BPBu BPSuspend
Suspend s sy s
Setup Ready[(Error([[Botch]) Erase(Busy Ready[([Eror([Botch])
Erasel
B Erase(B Erase(B:
usy aseBusy Suspend aseBusy
=¢
e Prvc\)/;rrgED BPSetuplin(]] Lock/CGROI
Erasel SetuplihC)
Suspend ase Setuplind| Erasel] Erase[Suspend EraseBusy EraselSuspend etup
Suspend Erasel]
Erasel] | Suspend] Suspend
Suspend( P
Setup Word[ProgramBusy ih(Erase[Suspend(]
WordO
Program(]
WordDl Busy Word[ProgramBusy ih[EraseSuspendl Suspend WordProgramBusy lihEraselSuspendBusy
ProgramiinC] |n[Erasu2D
Erasel] Suspend
Suspend WordLl
Program]
Suspend Word[ProgramSuspendlih[Erase[Suspend Busy(ih( Word[ProgramSuspend(ihErase[Suspend
Easel
Suspendd
www DataSheetdU.com
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Figure28.Write[StateMachine3—MNext[State[Table[(Sheet 2[6f(B)

Setup BPLoadihEraselSuspend{iGivelw ordidountlibad[N-1]}; [ (N=0[(w ord[¢ountZ1) [dofoBPTonfirm Ese[(NHotZ0) [dofoBPLoad2
BPIload1) BPLoad2lihHEraseSuspend{Giveldatallbad)
BPTloadD2 BPConfirmihEraselSuspendi henldount=0, H SEBPIbad2[(hote: MBPW il Botch&t this [point(if [@ny BlockAddress(is dif ferentfromithe(irst
o address)
BRihEasell Bp BPBusyin(!
Suspend | Gonfirm Erase[Suspend(Eror[BotchBF]) Erasel] Ready{(Eror([BotchBF|ihHEraseSuspend)
Suspend
BPO
BPBusy BPBusylihHrase[Suspend Sug)g:gh BPBusy lihErase[Suspend
Suspend
BPO BPBusyIhi]]
BPSuspendlihBrase[Suspend Erasel] BPSuspendlinH aselSuspend
Suspend
Suspend
Eraseld
Lock/CRSetuplih[Ease| Suspend]
Suspend Erase[Suspend({LockHEror[Botch]) (Unlock®] EraselSuspend(LockEror[Botch])
Block)
BEFPO
Bufferedd| Setup Ready[{Error([Botch]) Lc;aﬁlng[l Ready[(Error([Botch])
Enhancedl]| - a
Factory[] (=52
Progrant] BEFPO]
Mode Busy BEFPProgramandVerify [Busy[(if BlockiAddress[giveniratches [@ddress[givenonBEPSetupldommand). [Conmands freated(as [data. [[{7)
www.DataSheetdU.com
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Figure[28.Write[StateMachine[Z—MNext[State[Table[{[Sheet[30f[6)

Commandhputib[Chip@ndesulting@utput MuxMext[State

Buffered]| BEIConfirm, Lok

Word( Enhanced[] PE] Program/ Ceard

Read] " EaseD | o o Read e ReadT| Unlock,0

Array@ Programi]| BP{Setup Setup(@9 Factoryd| Resume,l]| Easel Status Status[] DIQuery | Lock-down
Setupl(4,5) PgmSetupl] ULBO | Suspend Register [® ctup @'

@ Confirm®-

Current[¢hip(state

(FR) [ (10H40H) | (BBH) (20H) (30H) (BoH) (BOH) (70H) (50H) | (90HM@8H) [  (60H)

BEFP[Setup, [T
BEFPIPgMI&[]
VerifyBusy, [T
Erasel[$etup,0
OTP[Setup, [

BP: [$etup, Tload, [}
Load(2, [Confirm, Status Read
WordPgm[Setup, I
WordPgm(S$etuplih
EraselSusp,
BP[S$etup, Lloadl,]
Load(2, [Tonfirmlih(]
Erasel[$uspend I}

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

Status [T

OTPBusy Read

Ready,
Erasel$uspend,
BP[BuspendIIIIIITI}

BPBusy,
Word[Program{J
Busy,
EraseBusy, Readd Output(fux(does(fiot[]
BPBusy Y Array ] Status(Read i change.
BPBusylihErasel]
Suspend
WordPgm(
Suspend,
WordPgmBusylih(}
EraselSuspend,
Pgm(SuspendIh]
Erasel[$uspend

Outputliux
StatusRead | doesHot(} StatusRead
change. IDRead

i Datas‘tp']@é.[oatasheamu,cum

www.DataSheet4U.com



n

28F640L30,[28F128L30,28F256L30

Figure28.Write[StateMachine3—MNext[State[Table[(Sheet4[6f(B)

Commandhputflo[Chip@nddesulting[Chip Mext(State
Lock Lock-Dow n[Jj ) Block | llegallCmds}
OTPE(?)etupE Block BlockConfirm c?,:;?,%%? Address[]| orBEFPDatal wsmMOd
Confirm[®" ©) (WAO) I} @ OperationO
Completes
(all@therd
(COH) (01H) (2FH) (03H) (XXXXH) codes)
OTPSetup Ready
ReadyJ Ready [ Ready Ready [} Ready {LockErrorO N/A
(LockError[ (LockiBlock) (LockDow n[} (SetlTR) [Botch])
[Botch]) Blk)
OTPBuUSsy
Ready
Word[ProgramBusy N/A
Word[ProgramBusy Ready
Word[ProgramBuspend
BPMoad1HGivelw ord@ountbadN-1]};0f IN=0(w ord[¢ountZ1)[gofoBPConfirm;
Else[{NMot=M0)gofoMBPIoad2
BPLoad20Givedatalbad) Exit NIA
BPIConfirmw henldount=0,[ELSEBPIbad2[{(note:BPW ilBotch&this [pointif @Any [
block@ddresslsdifferentfromihedirstladdress)
Ready [{(Error{[Botch])
BPBuUsY Ready
BPSuspend
N/A
Ready [(Error[[Botch])
EraseBusy Ready
Erase[Buspend
N/A
WordProgramBusy lih[Erase[SuspendO
Word[ProgramBusy ih[Erase[BuspendBusy Erasel]
Suspend
WordProgramBuspendlihEraselSuspend N/A

Datasheet
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Figure28.Write[StateMachine3—MNext[State[Table([SheetB6f[6)

BPloadlihErase[Suspend{Givew ord[dountlbadN-1]}; [ N=0[(w ord[Gount=1)[]
golfbBPConfirm;HseM?0[gofb[BPIload2

BPIload2(ih[Erase[SuspendGiveldatallbad) Exit
BPConfirmlih[Erase[$Suspendiv henl¢ount=0, [EL SE[BPlbad2((note:MBPW illBotchl] N/A
atlthis[point(if [Any blockMAddress (s [dif ferentfromithefirstlAddress)
Ready[(Error([BotchBP|lih[Erase[$uspend)
Erasel]
BPBusyih[Erasel$ d
usy aselSuspen Suspend
BPSuspendlih[EraselSuspend
Erasel] Erasell
Erasel] Erasel]
SuspendO SuspendO Erase[Suspend({Lockd
Suspendd Suspend({Set(]
(LockError( (Lockow n(] Error([Botch]) N/A
(LockBlock) CR)
[Botch]) Block)
Ready [(Error[[Botch])
BEFPProgram@ndV erify Busy [{if Block[Address givenT]
matches@ddress[given@nBEFPSetupl@ommand). Ready [(BEFP[Busy| Ready

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

Datasheet
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Figure28.Write[StateMachine3—MNext[State[Table[([Sheet B6f(B)

Commandlhputfo[Chip@ndesulting@utput MuxNext[State
Lock Lock-Dow nJ ) Block[ | llegallCmds(]
OTP[(getup[ Block Block[Confirm| C\;Vr::ctff[;)u Address[] or[BEFPDatalll WSMO
Confirm[®® ©) : (WAO) [} @ Operation[]
Completes
(alldtherd
(COH) (01H) (2FH) (03H) (FFFFH) codes)
StatusRead
StatusRead Array Status [Read [T
Read
Outputhux{]
doesmotd
change.
Outputux
Arrayl
StatusRead Outputhuxdoesmotichange. Read doesmot
ea change.
NOTES:

1. TheOPartitionDatallWhen[Read"{field[ShowsWhattheseriillfeadfromiheflashdhip@fterlissuingihe
appropriate[@ommandI(givenihePartition(Addresslismotiéhangedfromiheldaddress(given(duringthe
command."Read-while-write"fLinctionality(divestoreflexibilityih[datal@utputfrom{ihedevice.Theldatafead
from{theldhipldepends[on(thePartition[Address@ppliedfotheldevice;Eachpartitionis[placedlihtodne(df(30]

vww. DataSheetdU.com
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possible@utput(States(duringléommands:[Read[Array,[Read[$tatus[or(ReadID/CFIl,[dependingdnhe
command(giveniblfheldhip;This[partition'sldutput(Statelisetaineduntillaibew@ommand(is(giveniofheldhip(
atlthat[Partition(Address;[Forléxample,this[allowstheuserib(Setpartition #1'soutput(State fo[ReadArray,[]
and[partition#4's0utput(Statefb[Read[Status;Everyfimelfhepartition@ddresslis[éhangedibpartition#4]
(withoutlissuing[ahew(@ommand), The[StatusWwill Befeadfrom(thelchip.

2. "lllegalléommands"(ihcludel[@ommands(dutside6fthe@llowedldommand(Set{allowed[dommands:[40HTpgm],0
20H(erase],letc.)

3. IflalReadArray"is@ttemptedfrom@busy(partition,theesultivillBegarbage"data.[Thelkeypointlishatthe
outputuxforfhat(partitionwilllbe [pointingfofheMarray", Butldarbage [datalwill Beloutput. Whentheliser
returnsfiofhis(partitionfaddressiSomeldimelihthefuture, theButputihuxwillBelihthe "ReadArray"[State[fromO
its{lastiisit. "ReadID"[@And"Read[Query"[dommands(dofhelexactlSsamelthinglihthedevice.[TheD@ndO
Queryldatalarelbcated@t(differentllbcationslinlthefaddressimap.

4. 1stl@and2nd(dycles[of2[dyclesiirite[l@ommands"hustBbeldivenibiheS8ame[partition@ddress, Orinexpected
resultsWilll@ccur.

5. The2nd(@ycle6fthefbllowing2[dycle[@ommandswill[Belignored By fheldserlinterface:[ProgramSetup, Erase]
Setup,[OTPFetup@ndllock/Unlock/Lock-down/CRISetupWhenlissuedlih@nllllegalidondition".dllegal
conditions(areSuch(@aspgmiSetupwhileBusy",MeraseSetupihile Busy", etc.O]

6. Thel[Clear[$tatusiGommand@nly(dlearsthel@rrorbitsiihthe(StatusfegisterlifithedevicelisMotlihfhefbllowing]
modes:[WSMIHunning[(PgmBusy,[EraseBusy,[PgmBusy(lhErase[Suspend,[OTPBusy,[BEFP[hodes).

7. BEFPMWrites@relonlylallowedwhen(helStatus(fegisterBit#0Z (0, Or(élsefheldatalislignored.

8. Thellcurrent(State"isfhatloffhechip"@andMotdffheMpartition”;[Eachpartition'remembers"hich@utput]
(Array,ID/CFI@r(Status)(itivaslastpointedfbldnihellastlihstructionibihechip”,Butihe fextState 0f the Ghip(
does[notldependdniwherelthelpartition's[@utputimux(ispresentlypointingfo.

9. Confirml@ommands({LockBlock,WnlockBlock,TLock-DownBlock, [Configuration(Register)performihe]
operation(andfhenovefofhe[Ready[State.

10.Allfwoldyclel@ommandswilllBeléonsidered@slaléontiguousiwholelduringldeviceSuspend(states.hdividuall
commandswillidotbeparsedSeparately.[Thusfori@éxampleltheSecond(dycledfanérase[commandlissuedinh]
program(Suspend WillINOT[fesumefhelprogram@peration.
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AppendixBIFlowcharts

Figure29.0Word[Program[Flowchart
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Write[0x40,
WordlAddress

v

Write[Data,
Word[Address

v

Read[Status

WORDIPROGRAMIPROCEDURE

[(Setup)

[(Confirm)

Bus

Program

Register

FullStatus
Check

(if[desired)

Program
Complete

Read[Status
Register

Program
Successful

< Suspend
Loop

A

Operation Command Comments
Write Program [DataZ 0x40
Setup |AddrZ Locationlfblprogram
. DataZ Dataliblprogram
Write Data | AddrZ Locationolprogram
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@Sequenceldf(program[Operations.
Write[OxFF [&fter fhellast@perationbSetfoiheReadArray

state.

FULL [STATUSICHECKPROCEDURE

OpSrl;fion Command Comments
ae | v |
Idle None gl:'geclil)(gaR[g‘r]ggram Error
Idle None Check3BR[1]:

1Z Block(lbcked;@peration@borted

SR[3]MUST [BelclearedbeforelfheWrite[StateMachinelwill
allowfurther[program [@ttempts.

Ifanlerror(is[detected, Glear thelStatus[Register [Before

continuing@perations[H0nly thelClear [Staus[Register
command@learsithelStatusRegister@rror Dits.

www.DataSheet4U.com

/1



28F640L30,[28F128L30,[28F256L30

72

®
Figurel30.[ProgramBuspend/ResumelFlowchart
PROGRAMBUSPENDIIRESUMEIPROCEDURE
ProgramySuspend o Bu? Command Comments
Write[BOh peration
Any[Address Write | Prooram |Data® BOh
[ERead&lIEBtatus Suspend |AddrZ BlockfbSuspend(BA)
Write[70h
SamelPartition Write Read |DatalZ 70h B
¢ Status |Addr@ Samelpartition
Read [Status Read Status(fegister data
Register & AddrZ SuspendedBblock[(BA)
Check3R.7
Standby 1E WSMdeady
0E WSMDBusy
Check[3R.2
P Standby 1Z Program(Suspended
rogram 0Z Program@ompleted
Completed
Read Data® FFh
> Write Arra AddrZ AnyladdressWwithinthe
WritelFFh Y suspended partition
SusplPartition
P Read Read@rraydatalfrom Blockdther Than
& theBnelBeinglprogrammed
ReadArray |
Data h Write Program |DataZ DOh
Resume [AddrZ SuspendedBlock(BA)
IfthelSuspendedpartitionWasplaced ih[Read[Arraylhode:
Return(partitionb[Statushode:
I write ;ef‘d Data® 70h I
Read WilAmay aAuS ) addrz Samelpartition |
Write[DOh Write[EFh | - = S ——
Any[Address Pgm'dPartition
ReadArray
Data
ReadyStatus,
Write[70h
| Same(Partition | PGM_SUS.WMF
Datasheel
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Figurel31.Buffered[ProgramFlowchart

Buffer(ProgrammingProcedure

Bus_ Command Comments
Operation
SupE e muffer wite | BufferProg. | Datarz0xE8
Writes? Programming Setup AddrZBlock[Address
SR[7]FValid
Read None Addr=Block[Address
— Set[Timeoutor
Loop[Tounter Check[BR[7]:
+ Idle None 1EWriteBuffer(available
OEFINoWrite[Bufferlavailable
GetNext
Target[Address Write DataFMIN-1EFWord[Count
(NotesTL,2) None NEDCorresponds ol¢ount F1
’ AddrZBlock[Address
IssueBufferProg.[Cmd|
OXE8, Write None DatalZWrite[BufferData
Block[Address (Notes[3,[4) AddrZBtart(Address
+ Write DatalZWrite[BufferData
Read[Status[Register (Notes 5, ) None AddrZBlock[Address
at[Block[Address ]
Write BufferProg. | DataF0xD0
(Notes[5,(6) Conf. AddrZBlock[Address
. Status(fegisterData
;—rlg:izl:t Read None Addr=Block[Address
Expired? Check[SR[7]:
Standby None 1EFWSMReady
OFWSMBusy
ngtsivgrt;jd[f:ezzm’ 1.Word@ountValuelonD[7:Qjs ToadedintoheWordGount
register. [Count(fanges forthis [devicelareN =0x00foOx 1F.
+ 2.[Theldeviceloutputs(ihe[Status[Registerwhen(iead.
Buffer(Program(Data, 3.[Write(Bufferl¢ontents iwilllbelprogrammed(at(theldevicelSta
StartAddress XEXED address(or[destinationflashladdress.
+ + 4.[Align(thelstart[address[on[aWriteBufferboundary for
maximum [programmingperformance(li.e.,[A[4:@ifhe(Start
XED Write[Buffer[Data, address=0x00).
Block[Address 5.[Theldevice[@bortsEheBufferProgramcommandLifthe

currentfaddressis utside@heloriginalblock (address.
6.[ThelStatus[Registerlindicates@nlimproperlcommand
sequenceliftheBuffer[Program{¢ommand(is &borted; liselthe
Clear(Btatus[Registerl@commandol¢learlérror(bits.

Abort[Buffer
Program?

Fullstatus(¢heck[¢an(beldonelafter(alllérase@andrite
sequencescomplete.(Write[0xFF (afterfhelast@peration(o
placelfhelpartition(ihthe(Read[Array State.

Writeolanother

Yes Block[Address
Write[Confirm[0xDO
andBlockAddress A 4
BufferProgramAborted) | _ISsuelRead
Status[Register|
Command
v i
Read[StatusRegister |4 Suspend
Program

Loop

FullStatus
Check(if(Desired

Program[Complete
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Figure32.Buffered[EFP[Flowchart

BUFFEREDENHANCEDFACTORYPROGRAMMING[(Buffered-EFP)IPROCEDURE

I Setup[Phase I I Program[& Verify[Phase I I

Read($tatus(Reg.

DatalStream
Ready?.

Vppl@pplied,

Blockinlocked No((SR[0]=1)

Yes[(SR[0]=0)

In ize[Count:
XED
WriteDatal@[1ST
WordAddress
Increment[Tount:
XEX+1

Write[0x80[@
ISTWordAddress

Write[0xDO[@
1STWordAddress

Read[StatusReg.

Yes[(SR[7]=0) v
No[(SR[7]=1)
ChecklV pp, MLock No[(SR[0]=1)
Errors((SR[3,1]) Frogmm
Done?

Yes((SR[0]=0)

ExitlPhase

Read($tatus(Reg.

No[SR[7]=0) BEFP
Exited?

es(SR[7]=1)
FullStatusCheck
Procedure
Program
Complete

1.[First-word[Address(foBe[programmedivithinthefargetbloakustbe [Aligned@nlalwrite-bufferoundary.

Write OXFFFF,
AddressNotWithi
CurrentBlock
BEFP[Setup BEFP[Program(&Verify BEFP[EXit
BUS | operati c t Bus State| Operati c t BUS | operati c t
Stae |OPeration omments us[State| Operation omments State |OPeration omments
. Unlock N Status DataZ[StatusRegisterData Status DatalZ[Status[Reg.Data
Write Block Vep@ppliedfolyPP Read Register | AddressZ[1STWord[Addr. Read Register | AddressZ[1STWordAddr
Write BEFP DataZ0x80[@F"Word batamst Check[SR[0]: CheckExit CheckBR[7]:
(Notel)[ Setup | Address Standby aRaead';,a” OZReadyforData Standby Setcatusx‘ OZ(ExitNotTompleted
BEFP DataZDx80@ B Word ) 1=MNotReadyforData 1EZFEXit[Completed
Write
Confirm | Address itiali )
Standby Ilz:nolzlr:tze XE0 Repeat(forSubsequentblocks;
Read | Staws | DataB(StatusiReg. Data AfterBEFP [@xit, Afull (StatusRegisterheck@an
Register | AddressZ1STWordAddr Write Load Data@DData\SETEbEB’rogram determine(ifianylprogram@rrordccurred;
BEFP | CheckiSR[7]: Note) | Buffer | Address=015TWord(Addr. SeelfullStatusRegisterGheckiprocedurelinthe
Standby( Setup | OEFBEFPReady Increment Word[Program(flowchart.
Standby XEFX+1
D ? 1=BEFP t]
one B DlotReady Count Wiite[OxFFliolénterReadArray(state.
Emor | IffSR[7]isSet, @heck: Buffer | XEB32?
Standby| Condition| SR[3]EetENpE rror Standby | "y, | YesEReadSR[0]
Check | SR[1]BetZMockedBlock No(Z{lloadNext[DataWord
Read Status DataZ[Status(Reg.[data
Register | AddressZ[1STWord[Addr.
CheckSR[0]:
Standby Pgogra;n OFProgramDone
one 1=[PrograminProgress
Last No[Z[Fillbufferfagain
S@ndby | patar | ves=Exit
Wiite Exit(Prog(&| DataZ0xFFFFL@ [@Addressmotin
\VerifylPhasq currentBlock
NOTES:

2.Write-buffer@ontentsiare(programmed Sequentiallylfofhe[{flash@rrayistartingatthefirstword[@addres¥SMIinternallylincrementsiaddressing.
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BLOCK[ERASE[PROCEDURE
Bus
Operation Command Comments
Block
Write Erase Datals 0x20

Write[0x20,

Block[Address (BlodErase)

WritelOxDO,

BlockRddress |Eraseconfim)

Setup

Addr Blockfbbeleérased(BA)

Write Erase [DataZ 0xDO

Confirm |AddrZ Blockibbelérased(BA)

v

Read[Status |,
Register

Suspend
Erase

Loop

FullErase

Status[Check
(if[desired)

A

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

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

RepeatforSubsequentBlock@rasures.

FullStatusPegister [@heck@anBeldonelafter [achBlockeérase

or[after(alSequencelofblock@rasures.

Write[OxFF (after [fhellast(dperationfblenter [feadarray hode.

FULLERASEGTATUSICHECKIPROCEDURE

Command
SequencelError
BlockErase

Error

BlockMocked
Error

0
BlockErase
Successful

Bus_ Command Comments

Operation
Check(SR[3]:

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

Idie None Both[1=[Command3equencelError
Check[3R[5]:

Idie None 1= BlockErase [Error
Check3R[1]:

Idle None [1F Attempted@raseldfllockedblock;

erasel@borted.

SR[1,3]MhustbeldlearedBbeforetheVrite[StateM achinelwill

allow(further @raselattempts.

Onlylthe[Clear [StatusRegister[@ommandidlearsSR[1,(3,4,3].

Ifaniérror(is[detected, Glear ThelStatusMegister Before
attempting@n(@raselfetry[0r [Gther [€rror [fecovery.
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Figurel34.[EraselSuspend/ResumelFlowchart

ERASEBUSPENDIIRESUMEPROCEDURE

Bus
Operation Command Comments
Write0x70, . Read DatalZ 0x70
Same[Partition ([(Read(Status) Write Status [ AddrZ Any[partitionl@ddress
i Erase DataZ 0xBO
Writel0xBO, - s q Write Suspend AddrZ Samelpartitionldddressas
Any[Address (Erase(Suspend) P above
Status[Register data.
ReadStatus | o Read None | ddr @ Sameipartition
Register N
Check3R[7]:
Idle None |1E WSMieady
0= WSMBusy
Check[SRI[6]:
Idle None |1 EraselSuspended
0F Eraseldompleted
Erase
Completed DataZ OxFF[dr[0x40
Write Ef[;??rr:‘% AddrZ Any@ddressWwithinlthe
g suspended(partition
Read[or 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@Program@loop:
r—-— - —_——————————
- Read [ Return(partitionfolStatusmode:
(EraseResume) erlgg:z(rzgé | Write Status  fDataZ 0x70 I
Y Register JAddrZ Samelpartition |
v L — R T J
Erase Write[OXFF,
( Resumed ErasedPartition | (Re24/A)
r Writelox70, 1 ReadArray
(Read[$tatus)| iam_e[ﬂz r tit_io n_l Data
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Figurel35.Blocklock[@OperationsFlowchart
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Optional

Write[0x60,
Block[Address

[(Lock(Setup)

v

Writel@ither

Block[Address

0x01/0xD0/0x2F,

(Lock[Tonfirm)

v

Write[@0x90

(ReadDevice[ID)

v

ReadBlock
Lock[Btatus

LOCKINGOPERATIONSIPROCEDURE
BUS. Command Comments
Operation
Write Lock DatalF 0x60
Setup |Addr= Blockollbck/unlock/lock-down
Lock, |DatalZ 0x01[(Block(lock)
Write Unlock, [0r 0xDO{BlockWnlock)
Lock-Down 0x2F[{Lock-Down(Block)
Confirm | Addr(Z BlockIbIbck/unlock/lock-down
Write Read [DatalF 0x90
(Optional) [ DevicelID | Addr= Block[address[+[0ffset(2
Read |Blocklock|BlockMockStatusidata
(Optional) | Status [AddrZ Blockaddress#[6ffset2
Idle None [Confirmlbckingl@éhangel®nD[1,0].
) Read [Datal OxFF
Write
Array |Addr= Blockaddress

Write[OxFF
Partition[Address|

(Read[Array)

Lock[Change
Complete

7’
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Figurel36.[ProtectionRegister[ProgrammingFlowchart

Write[0xCO,

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

v

Read[Status |,
Register

¢

1

Full[Status
Check
(if[desired)

Program
Complete

Read[Status
Register[Data

V,.[RangelError

Program[Error

RegisterMocked;
Program[Aborted

0

Program
Successful

PROTECTIONREGISTERIPROGRAMMING [PROCEDURE

Bus

Operation Command Comments
Write Program |DataZ[0xC0O
PR[Setup |AddrZ[FirstlocationfbProgram
Write Protection |Data= [DatafoProgram

Program |AddrZ [MocationfbProgram

Read None [Status[RegisterData.
Check3R[7]:
Idle None [1EIWSMReady
OE[WSM Busy

Program [Protection[Register [@peration@ddressesthustbe
withinfhe[Protection[Register [@ddress[Space.Addresses
outsidelthisiSpacelilleturn@nierror.

Repeatfor[SubsequentprogrammingOperations.

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

WriteOxFF @fter fhellast@perationibSet(ReadArray(State.

EULLSTATUS[CHECKIPROCEDURE

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

SR[3]mhustBeldlearedbeforefheWritelStatelMachinewill
allowfurther [program @ttempts.

Only(thelClear[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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Figure37.ReadWhileBufferedProgrammingFlowchart
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Bus
Operation Command Comments
Wi Buffered | patazrEsH
e Program | addr=(Block Address
Set[Timeout(or Status[RegisterData
Loop[Counter Read SR.7EValid
+ AddrZBlock[Address
GetNext Check3R.7
Target(Address Standby 1=DeviceWSMIis Busy
+ O=MDeviceWSMIsReady
IssueBufferedProgram| Write DataZIN-1=Word[Count
CommandE8hland (Notes(L,2) NED¢orrespondsfoldount F1
Block[Address ’ AddrEFBlock[Address
L or > Slzgi ;ﬁ{g;gg;ﬁg] Write DataZWrite[BufferData
. (NewBlockiAddress) (Notes[3,(4) AddrF[Start[Address
Read[Btatus(Register X "
(atrBlockAddress) Write DataZWriteBufferData
(Notes[5,(6) AddrEFBlock[Address
Write Program DataZ=MD0OH
Confirm | AddrZBlock[Address
A 4 Write
DataZFFH
WriteWord[Count, (Notet,(and | ReadArmay | pqy iy ewBlockAddress
Block[Address or 8)
Read[Array Datalfrom
BlockGh(otherPartition CheckISR .7
v (NewBlockiAddress) Read ReadArray | 1EWSMReady
O0FWSMBusy
WriteBufferData,
StartiAddress or § ReadAmayDatalfrom 1.Word[GountValues[OnMDRDQ, @rellbadedintothelCount
$: BlocklintherPartition register. [CountManges [or(this[deviceareNF0000hHoD001F
(New(Block[Address) 2.[Theldeviceldutputs(thelStatusfegisterivhenliead, (orthe
deviceldutputs(array[datalwvhenteadfrom block in[other
partition{{toggle[OE#(foluipdate array [data).
v 3.Write(Buffer[¢ontents Willlbe(programmed(attheldevice Sta
XBXED address(or[destinationflash(address.
XED * 4.[AlignthelStart[address [on[aWrite[Buffer(boundary for
maximumprogrammingperformancel{i.e., [A-A ofEheStart
Write[BufferData, address(Z00).
Block[Address 5.TheldevicelabortstheBufferedProgram@ommandifthe

Read[Array[Datafrom§ or
BlocktherPartition {€==========*=*1 yes
(NewBlock[Address)
Write[ConfirmDOh
andBlock[Address
[r—
i
ReadArrayDatalfrom § ~ §
Blockih[otherPartition ==
(NewBlock[Address)

Read(Status[Register

FullCStatus
Check(ifDesired

Program[Complete

No

Abort
Buffered

Writelfolanother
Block[Address

BufferedProgram
Aborted

current(@ddress(isloutside(the(driginal(block (address.

6.ThelStatus(iegisterlindicates@anClimproperl¢ommand
sequence"[if TheBuffered Program¢ommandis [aborted. [Folloy
thiswith[a[Clear[Status[Registerl@ommand.
7.MAMewwritelyclel@ommandfoTeadmnustbepreceded i
alConfirm[Command.
8.[IIf[aleadarray [operation[occursinfapartitionfotherfhaniheg
onelbeingProgrammed, [Ehat(is Mot ineadarray mode, 2R ea}
Array[¢ommandiustibelvritten.

Fullstatus[¢heck@anbeldonelafter(alllerase[andirite
sequences¢omplete. Write[F Fhiafterthellast[@peration[folies
thelpartitionfofead(array (tnode.

Write[FFHfoRead
from@Blockh(dtherPartition?

Read(Array[Data
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Appendix[CICommon(Flashlnhterface

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 15). 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.

C.1 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-_g) 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 CFI-compliant device outputs 00h data on upper
bytes. The device outputs ASCII “Q” in the low byte (DQ7_q) 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.

Tablel7.Bummary@f[QueryFtructure@utput@s@FunctionofDevice@ndMode

Device Hex Hex | ASCII
Offset | Code | Value
00010: 51 "Q"
DevicelAddresses 00011: 52 "R"
00012: 59 "y
80 Datasheet

www.DataSheet4U.com



| n 28F640L 30,28F128L 30, [28F256L 30

Table18.CExample@f[@QueryStructure@utputdfX16-Mevices

Word[Addressing:[ Byte[Addressing:!{
Offset Hex[Code [ Value Offset Hex[Code Value
Ax—Ao D15—Do Ax—Aq DDy
00010h 0051 "Q" 00010h 51 "Q"
00011h 0052 "R" 00011h 52 "R"
00012h 0059 "y 00012h 59 "y
00013h P_IDo PrVendor 00013h P_ID.o PrVendor
00014h P_IDy ID# 00014h P_ID or ID#
00015h Po PrvVendor 00015h P_IDy ID#
00016h Pui TblAdr 00016h m. ml.
00017h A_ID o AltvVendor 00017h
00018h A_IDy, ID&# 00018h

(. (.
C.2 QuerylStructurel@©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.

Table19.[QueryS$tructure

Offset Sub-SectionMame Description®”
00001-Fh |Reserved Reserved(for¥endor-specificlinformation
00010h CFl[querylitentification(string Command(setID@ndendor(dataloffset
0001Bh |Systemlihterfacelihformation Devicelfiming[&Noltagelihnformation
00027h Devicelgeometryldefinition Flashldevicellayout
p®  |Primaryntel-specificExtended@ueryTable| Vendor-defineddditionallinformationSpecificCl

NOTES:

1. Referibfhe[@Query[Structure[@utputSection@andoffset28h{ortheldetaileddefinition0floffsetldddressiasial]
function(@fldeviceBuswidth[andhode.

2. BAEBIock[Addressbeginningdbcation({i.e.,[08000h(isblock1’sBeginningdbcationWhenfheblock(Sizeis[
16K-word).

3. Offset5[defines[P"Which[pointsibfhePrimarylntel-specificExtendedQueryTable.
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n

®
C.3 CFlQuerydentification[$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).
Table[20.[CFIIdentification
_— Hex
Offset | Length Description Add. | code | value
10h 3 Query-uniquelASCIIStringCQRY* 10: --51 "Q"
11: --52 "R"
12: --59 Y
13h 2 Primaryendorl@ommand(SetandldontrollinterfaceD[¢ode. 13: --03
16-bitID[dodeforirendor-specified@lgorithms 14: --00
15h 2 Extended[@Query[Tablelprimarylalgorithm@ddress 15: | --0A
16: --01
17h 2 Alternatelfendorl@ommand(Setf@and(@ontrollinterfacelID[¢ode. 17: | --00
0000hmeansmolsecondendor-specified@lgorithmiéxists 18: --00
19h 2 SecondarylalgorithmExtended[Query[Table@ddress. 19: | --00
0000h[Means(fione[éxists 1A: | --00
Table21.[Bystemnhterfacelnformation
_ Hex
Offset | Length Description Add. | Code | Value
1Bh 1 Vclbgic8upplyinimum[program/erase¥oltage 1B: | --17 | 1.7V
[Mbits[0-3MBCDA00MYV
[Ibits[4—7MBCDNolts
1Ch 1 VcclbgicBupplyhaximum(program/eraseoltage 1C: | --20 | 2.0v
[Mbits[0-3MBCDA00MV
Mbits[4—7 MBCDNolts
1Dh 1 Vpp[programming]Supplyinimum(program/eraseMoltage 1D: | -85 | 8.5V
[Mbits[0-3IBCDA00MV
hits(4—7(HEXNOItS
1Eh 1 Vpp[programming]Supplyiaximumprogram/eraseNoltage 1E: | --95 | 9.5V
[Ibits[0-30BCD00IMnV
[Ibits[4—7THEXNolts
1Fh 1 “n"Buchhatfypical8inglefvordProgramiime-outZR2"[i-sec 1F: | --08 | 256us
20h 1 “n"Buchfhatfypicalax. Dufferfitefime-out=R2"Mi-secl 20: | --09 | 512us
21h 1 “n’Buchfhatfypicalblock@rasefime-outZR2"h-sec 21: | -0A 1s
22h 1 “n”[Buchlfhat(fypicalfullGhiperasefime-outF2"n-sec 22: | --00 NA
23h 1 “n’Buchfhatfaximumivordprogramime-outZ2"fimesypicall 23: | --01 | 512us
24h 1 “n’Buchfhataximumbufferfvritefime-out 2" HfimesHypical 24: | --01 11024us
25h 1 “n’Buchfhatfaximumblock@rasefime-outZR2"Himes[iypical 25. | --02 4s
26h 1 “n"Buchfhatfaximum@hip@rasefime-outZR2"Tfimesypical 26: | --00 NA
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DevicelGeometry[Definition

Table22.[DevicelGeometryDefinition

Datasheet

Offset | Length Description Code
27h 1 “n’[SuchfhatdeviceSizeZ2"ThMumberdfbytes 27: | Seelfablebelow
Flash[devicelinterfacel@odelassignment:[]
"n"[Buch(hatb+1$pecifiesthebitfieldfhatfepresentsfheflash(]
devicelwidth[¢apabilities[@s(describedlihfhefable:
7 6 5 4 3 2 1 0
28h 2 — | — ] — | — ] x64a ] 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”[BuchfhatMaximumbumberdfBytesiniritebufferE2" 2A: | --06 64
2B: | --00
2Ch 1 Number(ofléraseblockbegions[{x)Within[device: 2C:
(M. XZDheansmoléraseBlocking;theldevicelérasesihbulk]
[R.X8pecifiestheMumberlofidevicefegionsWwith(@ne(orID Seeliablebelow
[MTfnore[dontiguous[Same-size[érasedlocks.
[I3.[3ymmetricallyBlockedpartitionshaveoneblockingfegion
2Dh 4 Erase[BlockRegion[1Information 2D:
b!ts[0—15§&®+1leumbermfﬁdentlca}l-sme@rase[blocks 2E! | qoemableBelow
bits[16—31=(z,MegionléraseBlock(s)SizelarezX[256[bytes 2F:
30:
31h 4 Erase[BlockRegion2Information 31:
b!ts[0—15§&@+1Emlumbermfﬁdentlca.\l-sme@rase[blocks 32! | seemmbleBelow
bits[16—31=(z,MegionléraseBlock(s)SizelareZX[256[bytes 33:
34:
35h 4 Reservedforifuturel@raselockegionlinformation 35:
36: Seelfablebelow
37:
38:
Address 64Mbit 128Mbit 256 Mbit
-B =T ) =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 -7E --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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C.5 Intel-SpecificlExtended[Query[Table
Table23.[PrimaryVendor-SpecificlExtended[Query
offset? | Length Description Hex
PE10AN (Optionallflashfeaturesf@andl@ommands) Add. | Code | Value
(P+0)h 3 Primarylextended(queryiable 10A | --50 "p"
(P+1)h UniquelASCIIString[PRI* 10B: | --52 "R"
(P+2)h 10C: | --49 "
(P+3)h 1 Majoriversioninumber,[ASCII 10D: | --31 "1"
(P+4)h 1 Minoriversionmumber,[ASCII 10E: | --33 "3"
(P+5)h 4 Optionaleaturefand@ommand(Support{1=yes,[0=no) 10F: | --E6
(P+6)h bits[10-31(arelfeserved;indefinedbits@re0." [fbit[(31 05! 110: | --03
(P+7)h “1"fhenlanother31bitfield 0f[Optionalfeaturesfollows[atl 111: | --00
(P+8)h thel@ndof(fheDit—300ield. 112: | --00
bitIChipléraselSupported bitOIED No
bitll MSuspendléraselSupported bit &1 Yes
bitR2[SuspendprogramSupported bit2ME1 Yes
bit[3Mlegacylbck/unlockSupported bit[BIED No
bitld[Mueued(éraselSupported bit[A[ED No
bitBMnstantlihdividualblockdbckingSupported bitBIE1 Yes
bitBProtectionBits[Supported bitBIE1 Yes
bit[7 MPagemodeeadlSupported bit[7 B Yes
bit[@B[BynchronousfeadSupported bitBIED Yes
bit@Simultaneous(dperations(Supported bit[QIEL Yes
(P+9)h 1 Supportedfunctions(afterSuspend:feadlArray,[Status, [Query 113: | --01
[MDtherSupporteddperations(are:
[Mbits[1-7Peserved;ndefinedbitsfaref0”
bit[Program(Supportedafter(éraseSuspend bit[IEL Yes
(P+A)h 2 Block(Status[fegisteriask 114: | --03
(P+B)h bits2-15[areReserved;lindefinedbitsare0” 115: | --00
bitl0[Block Ml ock-Bit(Statusfegisterlactive bitMIED Yes
bit[1[BlockTlock-DownBit[Statusactive it [E1 Yes
(P+C)h 1 VclIbgicBupplyhighestperformancelprogram/eraseloltage 116: | --18 | 1.8V
[bits[0-3MBCDMalueih100V
[Ibits[4—7IBCDNaluelihiolts
(P+D)h 1 Vpploptimumprogram/eraseSupplyoltage 117: | --90 | 9.0V
[Mbits[0-3MBCDWNaluelh100MhV
[Ibits[4—7 HEXNaluelihiolts
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Table24.[Protection[Registerhformation

offset®? | Length Description Hex
PE[0ANh (Optionalflashfeaturesf@andldommands) Add. | Code | Value
(P+E)h 1 NumberofProtection(fegister(fieldsih[JEDECIDI[Space. 118: | --02 2
(00, "lihdicatesfhat256[protectionfields[@reavailable
(P+F)h 4 Protection(Field[1:[ProtectionDescription 119: | --80 80h
(P+10)h Thisffieldldescribesliser-available[One[Time[Programmablel | 11A: | --00 00h
(P+11)h (OTP)[Protection(fegisterbytes.[Somelarelpre-programmed(I | 11B: | --03 | 8byte
(P+12)h withldevice-uniquelSerialldumbers.[Othersareser(] 11C: | --03 | 8lbyte

programmable. Bits[0—-15[point{olthe[Protectiontegisterlock(]]
byte,thelSection’sirstbyte.Thefollowingbytes(arefactory
pre-programmed(@nduser-programmable.

bits[0—7 F[Lock/bytesJedec-planephysicallbwladdress
bits[8—-15Z[Mock/bytesJedec-planelphysicallhighlfaddress

bits[16-23=Cn"Buchihat2"ZHactorypre-programmedbytes
bits24-31=Cn"Buchfhat2"ZMserprogrammabledytes

(P+13)h 10 Protection(Field2:[Protection[Description 11D: | --89 89h
(P+14)h Bits[0—-31[pointibfheProtectionfegister[physicalllock-wordl| 11E: | --00 00h
(P+15)h addresslinfhelJedec-plane. 11F: | --00 00h
(P+16)h FollowingBytes(arefactorydrldser-programmable. 120: | --00 00h
(P+17)h bits[32—39E[n"[ MEFactory(pgm'digroups(lowbyte) 121: | --00 0
(P+18)h bits[40—-47ECn"(0 MEFactorylpgm'digroups(highlbyte) 122: | --00 0
(P+19)h bits[48-55EFn"M2nZF[{actory [programmable Bytes/group 123: | --00 0
(P+1A)h bits(36—63=Zn"[[! M=FMUseripgm'digroups{lowlbyte) 124: | --10 16
(P+1B)h bits[64—71=0N"0 InZFWserpgm'dgroups Thighbyte) 125: | --00 0
(P+1C)h bits[72—79=n"[1 2" Z Wiser(programmablebytes/group 126: | .04 16

Table25.[BurstReadIhformation

Offset | Length Description Hex
PE[0Ah (Optionalflashfeaturesf@andldommands) Add. | Code | Value
(P+1D)h 1 PageMode[Read[¢apability 127: | --03 | 8lbyte

bits[0—7Zn"Buchfhat2"MEX NalueTepresentsfhe Mumberofr]
([Mread-pagelbytes.[Seeldffset28hHorldeviceWordwidthfol
([Mdeterminelpage-modeldataldutputiwidth.MOhlhdicatesmol]
[MfeadDagebuffer

(P+1E)h 1 NumberoflSynchronous(inodelfead(@onfiguration(fields(that(] 128: | --04 4
follow.[00h(hdicatesmolBurstldapability.
(P+1F)h 1 Synchronous(inode(fead¢apabilityldonfiguration[1 129: | --01 4
[IBits[3—7=[Reserved

[Ibits[0-20Nn" Buch[that@””[ﬂ-lExmaluemepresents[the[]
MaximumumberdfidontinuousSynchronousfeadsiwhen
(Mtheldevicelis[@onfiguredforlitsaximumordWidth.[ANaluel]
[MBfM7hlihdicatesthatfheldevicelis[éapableldflcontinuous]
[MinearBurststhatiwillldutputldatantilthelhternalurst(]
[MBounterfeachestheléndoffheldevice’sburstablel@ddress
(MBpace.Thisfield's[3-bitialue[éanbeliritten(directlyfothe
([MRead[Configuration[Registerbits[0-2[fthe[devicelis]
D][ﬁonﬂgured[ﬂoritsmammum wordwidth.[Seeoffset28hfor(]

(P+20)h 1 SynchronousmnodemeadIIl‘apablhtyEonflguratlonEZ 12A: | --02 8

(P+21)h 1 Synchronous(tnodelfieadéapability[@éonfiguration3 12B: | --03 16
(P+22)h 1 Synchronous(inode fead[dapabilityldonfigurationd 12C: | --07 | Cont
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Table26.[Partition@ndErase-block[Regiondhformation

n

[MX(=0:[ASinglehardwarelpartition[devicel{no(fieldsollow).
[Mx(SpecifiesthemMumberlofldevicelpartitionfegions[@ontaining
[IBneldrimoreldontiguousléraselockregions.

Offset™® SeelfableMelow
P=[10Ah Description Address
Bottom Top (Optionalflashfeatures@ndidommands) Len Bot Top
(P+23)h | (P+23)h |Numberdfldevicelbardware-partitionfegionswithiniheldevice. 1 12D: | 12D:
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Partition Region 1 Information

Offset® Seelfablebelow
PE[0AN Description Address
Bottom Top (Optionalflashfeatures[@anddommands) Len | Bot Top
(P+24)h | (P+24)h [Numberoflidenticallpartitionsiwithinhelpartitioniegion 2 12E: | 12E:
(P+25)h | (P+25)h 12F: | 12F:
(P+26)h | (P+26)h |Number@fprogramiorléraseldperationsallowedih@lpartition 1 130: | 130:
[MbBits -3 EMumberdflSimultaneousProgram@perations
[MBits[4—7ZMumberldfSimultaneousEraseloperations
(P+27)h | (P+27)h [Simultaneous[programdrl@raseloperations@llowed(ihlother 1 131: | 131:
partitionsWhile[AlpartitionfihfhisfegionlsihProgramimode
[Mbits[0-3EFmMumberoflSimultaneousProgramoperations
[Ibits[4—7 FMumberoflSimultaneous[Eraseldperations
(P+28)h | (P+28)h |Simultaneousiprogram(oréraseloperations(allowedihlother] 1 132: | 132:
partitionsiwhile[@lpartitionihthisfegionlslih[Eraselode
[Mbits[0-3EFmMumberoflSimultaneousProgramoperations
[Ibits[4—7 FMumberoflSimultaneous[Eraseloperations
(P+29)h | (P+29)h [Typeslofleraseblock@egionsiihihisPartition(Region. 1 133: | 133:
[MX=FOZmoléraseDlocking;fhePartition[Region[éraseslinbulk
[MX=Fmumberofléraseblockegionsiw/[GontiguousiSame-size
[MeraseBlocks.[Symmetricallyblocked(partitionshaveldnell
[MBlocking(fegion.Partition(Size Z[(Type[lblocks)x(Type1O
[Mblock(Sizes)F[(TypeR2blocks)x(Type2blockiSizes)...+0
[Typemblocks)x(Typeblockisizes)
(P+2A)h | (P+2A)h |Partition[Region[1[EraseBlockTypelllnformation 4 134: | 134:
(P+2B)h | (P+2B)h | bits@-15EZ[y,y+1EFMHumberdflidentical-sizel@éraseBlocks 135: | 135:
(P+2C)h | (P+2C)h | bits[16-31[Z(2,MegionléraseBlock(s)SizelarezX[256 bytes 136: | 136:
(P+2D)h | (P+2D)h 137: | 137:
(P+2E)h | (P+2E)h |Partition(1{(EraseBlockTypell) 2 138: | 138:
(P+2F)h | (P+2F)h |MMinimumBlockléraseldyclesX[1000 139: | 139:
(P+30)h | (P+30)h |Partition1[{eraseBlockTypel1)bitsiperdell;linternal ECC 1 13A: | 13A:
[bits[0-3Fbits[per(delllinléraselfegion
([bitf4Feservedforinternal [ ECCluised”[([1=yes,[0=no)
(bits[(5—7 = Meserveforfuturellise
(P+31)h | (P+31)h |Partition[1{eraseblockType[l)pageliodelandSynchronous 1 13B: | 13B:
modeldapabilities(definedlih(Tablel10.
([Ibit0Z[page-modelhosteadspermitted(1=yes,0=no)
[IbitMA ZF8ynchronouslhostfeadspermitted{1=yes,[0=no)
[Mbit2ZSynchronoushosthiirites[permitted(l1=yes,[0=no)
(Mbits[3—7 Eeserved forfuturellise
(P+32)h PartitionfRegion[1[EraseBlockType2Information 4 13C:
(P+33)h bits[0-15Fy,y+1EFMumberdflidentical-sizel@éraseBlocks 13D:
(P+34)h bits[16-31=(z,fegionléraseDBlock(s)SizelareZX[256[bytes 13E:
(P+35)h (bottom[parameter(devicelonly) 13F:
(P+36)h Partitionf1[(Erase DlockType2)O 2 140:
(P+37)h (MY linimumDlock(eéraseldyclesX[1000 141:
(P+38)h PartitionC1[(EraseBlock(Type(2)bits[perlcell 1 142:
([MHits[0-3=FDits[per(cellin(éraselfegion
([Ibit[4ZMeservedorlinternal [ECClused’[{1=yes,[0=n0)
(Mbits[3—7 FHeserveforfuturellise
(P+39)h Partition1[(EraseBlockType[2)(pagemodelandiSynchronous] 1 143:
mode(dapabilitiesdefinedih(Table[10
[Ibit0Fpage-modelfiostfeadspermitted(1=yes,[0=no)
[Mbit ZF8ynchronous(hostfeadspermitted({1=yes,[0=no)
[Mbit2ZF8ynchronoushostiwrites[permitted{1=yes,[0=n0o)
[MBits[(3—7 Feservediorfuture(use
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n

®
Partition Region 2 Information
Offset™ Seelfablelbelow
PEM0Ah Description Address
Bottom Top (Optionalflashfeaturesi@ndi@dommands) Len Bot Top
(P+3A)h | (P+32)h |Numberloflidentical(partitionsiwithinthepartition(tegion 2 144: | 13C:
(P+3B)h | (P+33)h 145: | 13D:
(P+3C)h | (P+34)h |Numberdfiprogramlorléraseldperations@llowedlinlalpartition 1 146: | 13E:
[bits[0-3=FMumberoflS8imultaneousProgram[@perations
[Mbits[4—7 EFmumberdfiS8imultaneous(Eraseloperations
(P+3D)h | (P+35)h |Simultaneous[programdrleéraseldperations(allowedlihlother(] 1 147: | 13F:
partitionsWhile@[partitionfihfhisfegion(isihProgramode
[Mbits[M-3EFmMumberdfiS8imultaneousProgram(dperations
[bits[4—7 ZFMmumberoflSimultaneousEraseloperations
(P+3E)h | (P+36)h |Simultaneous[program(orléraseloperations@llowedlihldther(] 1 148: | 140:
partitionsWwhile@Alpartition(ihfhisfegion(isihErasemode
[Mbits[M-3EFmMumberldfiS8imultaneousProgramldperations
[bits[4—7 ZmumberldfiSimultaneousEraseldperations
(P+3F)h | (P+37)h |TypeslofléraselDlockregionslihhis[Partition[Region. 1 149: | 141:
[IX=0EMoleéraseblocking;fhePartitionRegion[érases(ihbulk
IXEmumberlofléraselockegionsiw/[dontiguousSame-size
[Meraselocks.Symmetricallyblockedpartitionshavednel]
[MBlocking(fegion. Partition(Size Z[(Type[1blocks)x(TypedO
[MbBlock(Sizes)F{Type2blocks)x(Type2blockiSizes)...+0
MTypemblocks)x(TypeMblockiSizes)
(P+40)h | (P+38)h |Partition[(Region2[EraseBlockTypelldhformation 4 14A: | 142:
(P+41)h | (P+39)h | bits0-15EFy,y+1EMumberldfidentical-sizel@raseBlocks 14B: | 143:
(P+42)h | (P+3A)h | bits16-31[F(Z,Megion(éraseDlock(s)SizelarezX256bytes 14C: | 144:
(P+43)h | (P+3B)h 14D: | 145:
(P+44)h | (P+3C)h |Partition2[(EraselockTypell) 2 14E: | 146:
(P+45)h | (P+3D)h |IIMinimumbBlock(@raseldyclesX[1000 14F: | 147:
(P+46)h | (P+3E)h |Partition2[(EraseblockTypel)bits[perlcell 1 150: | 148:
[Ibits[0-3=bits[percelllinéraselfegion
[Ibit[4 ZHeservedorfinternal ECClused’[([1=yes,[0=no)
[Mhits 37 Eeserveforfuturelise
(P+47)h | (P+3F)h |Partition2[{eraseBlockTypell1)[pagemode@ndSynchronous] 1 151: 149:
modeldapabilities(asldefinedih[Tablel10.
[IbitEpage-modehostieadspermitted(1=yes,[0=no)
[MbitM [ZSynchronouslhostfeadspermitted{1=yes,[0=n0)
[MBit2ZSynchronouslhostiwrites[permittedl=yes,[0=no0)
[Ibits[3—7 ZMeservedforfutureise
(P+40)h |Partition[Region2[EraseBlockType2Ihformation 4 14A:
(P+41)h | bits0-15Z[y,y+1EFMHumberdflidentical-sizel@raseBlocks 14B:
(P+42)h | bits16-31[=(z,Megion(éraselock(s)SizelarezX[256bytes 14C:
(P+43)h 14D:
(P+44)h |Partition2[{(EraseblockType[2) 2 14E:
(P+45)h |IIMinimumBlock@raseldycles®[1000 14F:
(P+46)h |Partition2[(EraseBlockTypel2)bitspericell 1 150:
[Ibits[0-3=bits[perCelllinéraselfegion
[Ibit[4 ZMeservedorfinternal ECCused’[([1=yes,[0=no)
[Ibits[B—7 EFieserveforfutureliise
(P+47)h |Partition2[{eraseBlockType2)(pagemodeland8ynchronous 1 151:
modeldapabilitieslasldefinedih[Tablel10.
[IbitZpage-modehostieadspermitted(1=yes,[0=no)
[Ibit[ ZSynchronous(hostfeads[permitted{1=yes, [0=no)
[Mbit2ZSynchronoushostiwritespermitted{1=yes,[0=no)
[IbitsB3—7 Eeservedforfuture(lise
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Partition and Erase-block Region Information

Address 64Mbit 128 Mbit 256 Mbit

_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 --37 03 77 --03 --EF
135: --00 --00 --00 --00 --00 --00
136: --80 --00 --80 --00 --80 --00
137: --00 --02 --00 --02 --00 --02
138: 64 64 -y 64 -y Y
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: 37 03 77 --03 —EF --03
14B: --00 --00 --00 --00 --00 --00
14C: --00 --80 --00 --80 --00 --80
14D: --02 --00 02 --00 --02 --00
14E: -y 64 64 64 64 -y
14F: --00 --00 --00 --00 --00 --00
150: --02 --02 02 --02 --02 --02
151 --03 --03 --03 --03 --03 --03
152 k% k% k% k% k% k%
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AppendixDIMechanicalhformation

Figurel[38.[64-[and[128-Mbit;36-Ball WVFB GAPackageDrawing@ndDimensions

n

tel.

Alllhdex Alllhdex
Mark Mark
D S1
e a |<—> r'd
A |O@ Y\
1 2 3 4 5 6 7 8 8 7 6 5 4 3 21
S2
N o % o \4
A OQOOOOO0 ~» 0000000
s QOCOOCGO s O0O00000O0
c GOOOOOO0 c O0O00000O0
PN NP N N
; o OIQQOCOO0 > OO00O000O0
e QOOQOOOoo e O0O000000-
FOOQOOO00 FOOOOOOOOT
c GOQOOOOO0 s QOOOO0O0O0O0
v b je—
TopViewEBallSideDown Bottom (ViewdBall(BideWp
A2 \ 4
Seating
T T Plane
SideView
Note:DrawingmotfolScale
Millimeters Inches
Dimensions Symbol Min Nom Max Notes Min Nom Max
Package Height A 1.000 0.039%4
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 A1 Distance Along E 128Mb S2 2.150 2.250 2.350 0.0846 0.0886 0.0925
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Figurel39.1256-Mbit;[79-BallVFBGA[PackageDrawing@ndDimensions

Allndex S]¢ Allndex
Mark D Mark
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[
»[0000000000000 ¢ 40000000000000 ¥
B QCQQCQO000CO00 BIOOOOOOOOO0O0O0OO
¢/ 000000000 ||_c 000000000
D COo0000000 D 000000000
E 000000000 E 000000000
FIOCO00000CGO00 FIOOOOOOOOO0O0OOO
¢|0000000000000, 0000000000000
—)‘b‘%"‘ e ‘F
TopViewHBallFideDown BottomViewdBallSidelp
i Al
A2 Y i
| OAVAVAGAGAVAGAV, | A Seating ~ Y
T T Plane ‘
SideView
. . DrawingMot(fo(Scale
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 | 00148 [ 0.0167
Package Body Length  (256Mb) D 10900 | 11.000 | 11.100 04291 | 04331 | 04370
Package Body Width  (256Mb) E 8900 | 9.000 [ 9100 0.3504 | 0.3543 | 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 A1 Distance Along D S1 0900 | 1000 [ 1100 00354 | 0.03% | 00433
Corner to Ball A1 Distance Along E S2 2150 | 2250 [ 2350 00846 | 00886 [ 0.0925

Datasheet

91

www.DataSheet4U.com



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

Appendix[EMAdditionallhformation

Order/Document( Document/Tool
Number
251903 1.8VoltlIhtel(StrataFlash®WirelessMemoryDatasheetiith[3-Volt 'O
290701 1.8VoltIhtel®WirelessFlashMemoryDatasheet
290702 1.8Volthtel®WirelessFlashMemoryWith[3VoltlYODatasheet
290737 3Wolt[Bynchronous(IhtelStrataFlash®MemoryDatasheet

Migration[Guidefor(1.8VoltIhtel®WirelessFlashMemory(W18/W30)fb[1.8[VoltIhtel ]

251908 StrataFlash®WirelessMemory[{L18/L30), ApplicationNote[753
251909 Migration[(Buide[garts_?wolt[?oynchronousmtelBtrataF_Iash®[N/IemoryEGK3/K18)[beIL.SN/oItD
Intel($trataFlash™[WirelessWlemory[(L18/L30),[ApplicationMote[754
298161 Intel®FlashMemory[ThipScalelPackageWser's[Guide
297833 Intel®[FlashDatalhtegrator(FDI) Wser's[Guide
298136 Intel®Persistent[StorageManagerWserGuide
NOTES:

1. PleaselgdalllthelntelMiterature[Center(at(800)[548-4725[{ofequesthtell[documentation. Thternational
customers[should@ontactfheirlbcallntel@rdistributionSales dffice.

2. VisitlIntel'stWorld(Wide Webhomepage(athttp://www.intel.comforfechnicalldocumentation@andiools.

3. For[t'heEhostIIl‘urrentmnformationlﬁnElhtel[$trataFIash®m1emory,misit@urm:ebsiteﬁttmtp://
developer.intel.com/design/flash/isf.
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Appendix[FIDrderinghformation

I | | | | | | | | L | | I
PackagelDesignator Access[Speed[(ns)
Extended[Temperaturg 90,1110
(-25[CHo[+85(T)

GEEZ0.75mmVFBGA

ProductlinelDesignator TETopParameterBlocking

for@llIntel ®Flashproducts B=BottomParameter Blocking
DevicelDensity— — ProductFamily
6403x16((64-Mbit) L30E0.8VolthtelStrataflash  ©
128[Fx16[{128-Mbit) wirelessemory With[3.0-VoltllO
256[=x16[(256-Mbit) VB 7IVER.OY

Vo ER2.2VEB.3Y
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